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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHuUsl COCTABIIEHA Ha
OCHOBE TIOJIO)KGHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00Opa3oBareiabHON mporpammel, npeacraBieHHblx B PI'OC OO0, a takxke ¢
yaétoM (denepanbHON paboueil mporpaMmbl BocruTaHus W KOHIENIIUK Tperno1aBaHmsI
y4eOHoro npeamera « Du3nKa.

Copepxanue mporpaMMbl 10  (U3MKE HampaBieHO Ha  (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS W OPTaHHU3AIUI0 W3y4YeHUs (HU3UKU
Ha JIeSITEIbHOCTHON OcCHOBe. B mporpamme mno (u3uMKe YyYUTHIBAIOTCS BO3MOXHOCTHU
ydyeOHoro mnpeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHHUPYyEMBIM
JUYHOCTHBIM M METAaNpEIMETHBIM pe3yibTaTaM OOyuYeHHUs, a TaKXKe MEXKIPEIMETHbHIC
CBSI3M €CTECTBEHHO-HAYYHBIX Yy4EOHBIX MPEAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus.

[Iporpamma no (u3uKe ycTaHaBIMBAET pACIpEIeICHHEe Yy4eOHOro Marepuana Mo
rojaM o0yueHus (1o Kjiaccam), mpejjaraeT MpUMEpPHYIO MOCIEA0BATeIbHOCTh U3yUEHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUA MPEIMETHOTO COJAEPKAHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXC.

[Iporpamma no ¢usuke paspaboTaHa ¢ LEJIbI0 OKa3aHUS METOJMYECKON MOMOIIU
YUYHUTENIO B CO3/IaHUU paboueil MporpaMMBbl MO0 Y4eOHOMY MPEIMETY.

®duzrka SBIAETCI CUCTEMOOOPA3YIONIUM [JI €CTECTBEHHO-HAYUHBIX YyUEOHBIX
MPEIMETOB, MOCKOJbKY (U3MUECKUE 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3y4yaeMbIX XUMHUEH, OHOJIOTHEeH, acTpoHOMUEW U (u3nueckol reorpaduei, BHOCUT
BKJaJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHUpa, MPEAOCTaBseT Haubojee sCHbIC
oOpa3ibl MPUMEHEHUS HAyYHOTO METO/a IMO3HaHMs, TO €CTh CHoco0a MOTy4YeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onmna W3 TIaBHBIX 3a7ad  (U3HMYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PaMOTHOCTH M MHTEpeca
K HayKe y OOy4aronnxcsl.

N3yuyenne ¢usnku Ha 0a30BOM ypOBHE MpEAINojaraeT OBJIAJICHUE CIIEMYIOIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPUIYIOIIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOTO UCCJICAOBAHNS,

e HHTEPHPETUPOBATH JaHHBIE M MCIOJIb30BaTh HAay4yHbIC JOKa3aTEIbCTBA
TSl TIOJTYYEHHUSI BBIBOJIOB.

[enn n3ydenns: Gpu3NKu HA YPOBHE OCHOBHOT'O OOIIIETO 00Opa30BaHUs OMPE/ICTICHBI B
Konuenuuu mnpenoaaBanusi ydeOHoro mnpeamera «@Pusukay B 00pa30BaTENbHBIX
OpraHu3aIUsaX Poccuiickon denepanuu, peATU3YIOLINX OCHOBHEIE
o0mieoOpa3oBaTeibHble  MPOrpaMMbl,  YTBEepKAEHHOW  pemennem  Koseruu
MunucrepcTBa npocsenieHus: Poccuiickoit @eaepammu (mpoTtokoit ot 3 aexadps 2019 r.
No TTK-48H).



Hean usyyenus pusuku:

e TMPHUOOpPETEHUE MHTEpECa U CTPEMIICHHUS OOYy4aloUMXCid K HAYYHOMY H3YyUEHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEACTABICHUI O HAYYHOM METOAE IMO3HAaHWS U (OPMHUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

e (opMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3y4YeHHsS OCHOB
CTPOCHMSI MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue mnpenCTaBICHUA O poiau GU3UKK JUISI  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHE MPEICTaBICHUI O BO3MOXHBIX cepax Oyaymieil mpodeccnoHambHOMI
JIeSITEIbHOCTH, CBSI3aHHOW ¢ (PU3UKOI, MOATOTOBKA K JalTbHEHUIIIEMY O0YUYCHHIO B
3TOM HAIPAaBJICHUU.

JlocTxeHne 3TUX LelNed MporpaMMbl 1Mo (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

o0Opa3oBaHMsI 00ECTIEYNBAETCS PELICHUEM CIIEIYIOIINX 3a4a4:

e TMpuOOpETEHNE 3HAHUU O JIHUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IpHUOOpETEHUE YMEHUM OMNHMCHIBaTh M OOBSACHATH (PUIUUYECKHE SIBJICHUS C
VCITOJIB30BAHUEM ITOJIyYECHHBIX 3HAHUN;

e OCBOCHHME METOJIOB PELICHUS NPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOIb30BAHUEM
(bU3MYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUW HaONIOAaTh NPUPOJIHBIC SBJICHUS W BBINOJHATH OMbITHI,
nabopatopHble  pabOTBl M DKCHEPUMEHTAJbHBIE  HCCIENOBAaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOcHHE NpPUEMOB paboThl C wuHbOpPMaALUEH (QU3NUECKOTO COACpPKAHMUS,
BKJIIOYAsi MH(POPMALMIO O COBPEMEHHBIX JOCTHXKEHUAX (U3UKU, aHaIU3 U
KPUTUYECKOE OLICHHUBaHUE UH(POPMALIHH;

e 3HAKOMCTBO cO cdepamu Npo(hecCHOHATBLHOW IESTENbHOCTH, CBS3aHHBIMHU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHUSAX
(bu3MUEeCcKO HAYKH.

Ha wu3yuenue ¢usuku (06a30Bblii ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanust otBogauTcsi 238 wacoB: B 7 kiacce — 68 dacoB (2 yaca B HEJENi0), B 8
Kiacce — 68 yacoB (2 yaca B Hezaemwo), B 9 kiacce — 102 ydaca (3 yaca B Helemto).

[Ipennaraemeliil B mporpamme no Gu3Mke nepevyeHs JadopaTopHbIX paboT U ONBITOB
HOCUT PEKOMEHJATEIbHBIA  XapakTep, yuuTedb JelaeT BbIOOp MPOBEACHUSA
7abopaTopHbIX pabOT W OMBITOB C YYETOM HMHIWBUAYAIBHBIX OCOOCHHOCTEM
OoOy4JarommMxcs, CHUCKa SKCIEPUMEHTAIbHBIX 3aJaHuil, TMpeiaraéMblX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

dusnka — Hayka o mnpupone. fBieHus npupoapl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeaMUMHBL. M3Mmepenue Qu3nueckux BenuyuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TMIOTE3, OOBSICHEHHUE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3mMepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTr. CHila TshKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc IO B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBUXKEHHUS (IIapHUKa B SKHJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTH 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 MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS 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, JCHUCTBYIOIIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[lpocThie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecHs pbryara. [IpuMeHeHWe mpaBWjia paBHOBECHs pblUara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI 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
10 TOPU3OHTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. OINBITEI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUHU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOW TEOPUH.
CmauuBaHN€E U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BuyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TeIuIonepesaya " COBEpLICHUE paboThI. Bunsl TEIIONEepEaauH:
TEIUIONTPOBOJHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue nipu coBepiiieHIH pabOThI BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JlyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsoB. BiaumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBINA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUMN TOK B )KHJIKOCTSX U Ta3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoymns—JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarauTHoe 1oJe  3JIeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. M CMoJib30BaHWE 3JIEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst MHAYKITHS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. 'a3oBB11 pa3psa.
. U3mepeHne cuibl TOKa aMIePMETPOM.
. I3MepeHue 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenrpoBaHrue HEBO3MOXKHOCTH Pa3ECICHUS MTOJI0COB MAarHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAaIpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne JEUCTBHUS JJIEKTPUYECKOrO TMOJISI HA TMPOBOJHUKU H
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TApPAJJICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, UAYIIETO Yepe3 JaMIIOYKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenqoBanre MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB TPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
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 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBWwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproTtona. Bropon 3axkoH HeroTrona. Tpetuii 3akon HerotoHna.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocMuueckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmmynbe Tena. I3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SJHEprus CxKAaToU Npy)uHbl. Knnetnueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMueCcKoro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
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.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBUKEHUU TeNa Mo ACHCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH 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 padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IONepeyYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM 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 xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

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

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

4. HccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

I L

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

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIE SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBeta. 3atmenust Connua u JIynsl. Otpaxenue cera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcnonp30BaHUME TOJHOTO BHYTPEHHETO OTPaKEHHS 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. Ombitel HptoToHa. Croxenue
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.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[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.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHuii ¢ TOMOIIbIO COOMPAIOIIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
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 NOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HWszortomsl. PannoaxtuBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBaHue TpPEKOB: M3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTETEHO--0000IAIONITNI MOTYJTh TIPEIHA3HAYCH JIJISI CUCTEMAaTH3aINN
u  0000meHWS MPEIAMETHOTrO  COACPKAHUS HM  ONbITAa  JACATCIBbHOCTH,
IPHOOPETEHHOTO NIPHU U3YUECHUHU BCETO Kypca (DM3MKH, a TaKXKe IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke Uig 00ydarommxcs,
BBIOpABIIKX ATOT YICOHBIH MPEAMET.

[Tpr W3ydYeHUHN TaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUIIBI
JESTSIIBHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUYUBACTCS JOCTHIKCHHUE MPEJAMETHBIX U
METANpPeAMETHBIX  IUTAHUPYEMBIX  pe3yJbTaToB  00ydeHHs, (GOpMUPYETCs



€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpyHIMNINATBHO EATENbHOCTHBIA XapaKkTep JaHHOTO pa3jieNa peaau3yercs
3a Ccu€T TOro, 4To OOYyYalolIWecs BBIMOJHAIOT 3aJaHUsl, B KOTOPBIX UM
IIpeIaraeTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue BICHMS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3NUECKUX SBIICHUH, B TOM
YyuCIie 715 IPOBEPKU TMIIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, IPAKTUIECKOTO UCIIOIB30BAaHUS PAa3JINYHbIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA IPEBPAILECHMS U COXPAaHEHUs BCEX M3BECTHBIX BHUJIOB
HHEPIUU.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pPE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTHu:
1) naTpUOTHYECKOTr0 BOCIIMTAHMS:
— IPOSIBIICHUE HHTEpECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(bu3nUecKoil HayKu;
— LIIEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;
2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIEeM, CBSA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHXKCHHM
du3uKy;
— OCO3HAaHHE BAKHOCTH MOPAIbHO--3TUYECKUX IMPUHIUIOB B JEATEIBHOCTH
YYEHOTI0;
3) 3cTeTH4eCKOTr0 BOCIIUTAHMS
— BOCIIPUSITUE AICTETHUYECKUX KadecTB (DM3MUECKOM HAyKH: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUYHOCTH, JTAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
— OCO3HaHUE IIEHHOCTU (PU3NYECKON HayKHU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISIOMIEH KYJIBTYPHI;
— pa3BUTHE HAy4yHOM JIOOO3HATEIBHOCTH, HMHTEpeca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;
5) popMupoBaHUA KYJIbTYPbI 3I0POBbS M SMOIUOHAJILHOTO 0JIArOMOJIyYHS:
— OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TIPaBWJI O€30MACHOTO TOBEACHHUS Ha
TpaHCHOPTE, Ha JOpOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;
— ¢c(opMHUPOBAHHOCTH HaBBIKA pedICKCUH, TPU3HAHUE CBOETO MIpaBa Ha OIIUOKY U
TaKOro € MpaBa y APYyroro 4ejioBeKa;
6) TPy10BOI0 BOCTIMTAHMS
— AaKTHUBHOE YYacTH€ B PEIICHUM TMPAKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3ali, ropojia, Kpas) TEXHOJOTHYECKOW M COLUATbHON
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC U (PU3NUECKUX 3HAHUM;
— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodecChid, CBSI3aHHBIX C (DU3UKOMH;
7) 3K0JIOrH4€CKOro BOCIIMTAHMS



— OpHUCHTAIlUusl Ha TPUMEHEHHE (PU3NUECKUX 3HAHUW MJId pEIICHHUS 3a7ady B
00JIacTH  OKpYKalollle cpeapl, IJIAaHUPOBAHMUS TOCTYNIKOB M OIEHKH HX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEeIbl;

— OCO3HaHWE TJIO0ATBHOTO XapakTepa HKOJOTHYCCKUX MPOoOIeM M TyTed HX
pelieHus;

8) amanTauMu K HM3MEHAKIIUMCH YCJIOBUAM COUMAJIBLHOM U NPHPOIHOM
cpenabl:

— MOTPEOHOCTh BO B3aUMOJCHCTBUY NP BBHIMOJTHEHUU UCCICIOBAaHUN U TIPOSKTOB
(dbu3HUeCcKoi HAPaBIECHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSM JIPYTHX;

— TIOBBIIIEHWE YPOBHSA CBOEM KOMIIETEHTHOCTH 4Y€pE€3 MPAKTUYECKYIO
JICATEIILHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM uucie GOpPMYyJIUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBICHUSAX;

— OCO3HaHuEe JIe(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JIacTH
du3uKy;

— IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPHOOPETCHUHN HOBBIX (PU3MUECCKUX 3HAHUM;
— CTpPEMJICHUE AHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;

— OILIEHKa CBOMX JIEMCTBUM C YYETOM BIMSHHUS HA OKPYXKAIOIIYK Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT copMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTUBHbBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUYU, OCHOBAHHMSI TS
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B pacCMaTpUBaeMbIX (haKTax,
JIAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIBIISITh NMPUYUHHO--CICACTBEHHBIC CBS3U TMPU H3YYCHHH (PU3NUECKHUX
SBJICHUN U MPOIIECCOB, JE€JIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JETYKTHUBHBIX



U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (uznueckoi
3amaun (CpaBHEHHE HECKOJBbKMX BApHMAHTOB DELICHMs, BHIOOp Hambosee
HOJXOSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS.

MCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEN0BATENBCKUY HHCTPYMEHT IIO3HAHMS;
IIPOBOAMTH 10 CAMOCTOSITEIIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIIOKHBIN
(¢u3nyeCKuil SKCHEPUMEHT, HEOOJBIIOE HCCIeOBaHUE (U3NUECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
IIOJIyYCHHYIO B XOJI€ UCCIICJOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
IIPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEANOJIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUAX U KOHTEKCTaX.

Pabora c nndopmanmueii:

IPUMEHSATH Pa3IU4YHbIE METO/bI, NHCTPYMEHTHI U 3alpOCHl PU MOUCKE H
orOope MHGPOPMALIMM WJIA JAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeAcCTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIIOXKHBIMH
CcXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALUAMH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYILIECTBY 00CYKIAEMOM TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa pEIICHHUE 33Jaud U MOAJEpKaHUe
O1arokeaTeIbHOCTH OOIICHUS;

COMOCTAaBIISATh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Janora, oOHapyKMBaTh pa3IMYUe U CXOACTBO MO3UIIHIL;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOJUYHO MPECTABIATh PE3YyIbTaThl BHIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCnIEprMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyINECTBA  KOMaHIHOM  H
UHAMBUAYAIbHON paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3NYecKon
poOJIeMBI;



IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeneisaTh poJH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HAIpABICHUIO M KOOPJAUHHUPYS CBOU JACUCTBHUS C JPYyTUMHU
YIEHAMH KOMaH/bL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NICCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMICSCKON 3a7a9d WA
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPHUYMHBI  JOCTHKEHHSI  (HEIOCTUIKEHHUS) PE3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HUCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
NPU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a]a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHIy 00yueHus B 7 KJacce npeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIOJIB30BaTh MOHATHS: (U3NYECKUE U XUMHUYECKHE SBICHHs, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEb, TUIIOTE3da, €IUHULBI (PU3NYECKHX BEIUYUH, aATOM,
MOJIEKYJIa,  arperarHble  COCTOSIHMA  BemecTtBa  (TBEpHOE,  JKUIKOE,
razoo0pasHoe), MEXaHUYeCKOEe JBI)KEHUE (paBHOMEPHOE, HEPaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPAeKTOpHUs, paBHOACUCTBYIOIIAas cuia, Jaedopmanus
(ynpyrasi, miacTuuecKkas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBIeHUS (naud@ysus, TemaoBoe IBUKEHHE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBUXKCHHUE, HEPaBHOMEPHOE JIBIKEHUE, UHEepLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallcHUs, Nepefada AaBiICHUS TBEPABIMU TEJIAMH, >KUJIKOCTSAMHM W Ta3aMH,
aTMOC(PEpHOE [aBJICHHE, IUIaBaHUE TeJl, NPEBPAIICHUS MEXaHUYECKOM
DHEPrur) MO ONHMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBIEHUE U3YUYEHHBIX (PM3MUYECKUX SIBICHUN B OKpPY>KAIOIIEM
MHUpE, B TOM 4ucie (U3UUYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B XMBOW M HEKUBOM INPUPOAE, NEHUCTBUE CHIIBI
TPEHUsI B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JABJICHHS HA KUBOU
OpraHu3M, IJIaBaHUE pPbIO, phIYaru B TEJIE YEJIOBEKA, IPU ITOM IEPEBOJIUTH
OPAKTUUECKYIO0 3aJadyy B Y4YeOHYIO, BBIIEATH CYIIECTBEHHbIE CBONCTBA
(npu3Haku) GU3NUECKUX SIBICHUI;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, HUCIHOJIb3Ys
¢uznyeckue BeNMYMHBI (Macca, 00BEM, IMJIOTHOCTh BEUIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSYKECTH, BEC TEJA, CUila
TpeHHUs, AaBieHue (TBEPAOrO Tesa, )KUIKOCTH, ra3a), BbITAJIKUBAIOIIAS CUJIa,
MexaHuveckas padoTa, MOIIHOCTb, TJIEUO CHUJIbI, MOMEHT CHJIbI, KO3(DPUITUEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KWHETUYECKAsl U MOTEHUUAJIbHAS YHEPTus),
OpU ONMUCAaHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIB3YEMBIX
BEJMYMH, HUX OOO3HAYEHHUS U €IUWHUIBl (U3NYECKUX BEIUYHUH, HAXOJUTh
dbopMysbl, CBS3bIBAIOLIME JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh TpaUKKW H3YUYEHHBIX 3aBUCUMOCTEH (PHU3NUYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUYECKUE SABJICHUS U MPOLIECCHI, UCIIONIb3Ys
MpaBUJia CIOKEHUs cull (BI0JIb OJTHOM MpsiMOK), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXuMeJa, MpaBUii0 paBHOBECHUS phiuara (0JI0Ka), «30J0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHHS MEXAHMYECKOW BSHEpruH, Mpu STOM J1aBaTh
CIIOBECHYIO (DOPMYJIMpPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATH (pU3MUECKHe SBICHUS, IPOLECCHl M CBOMCTBA T€J, B TOM YHKCJE U B
KOHTEKCTE CHUTyallUll IPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIATh
IPUYUHHO--CJIEJICTBEHHBIE CBS3U, CTPOUTh OOBACHEHHE M3 1—-2 JOTrMYecKux



IIaroB ¢ oOmopod Ha |—2 wW3y4eHHBIX CBOMCTBA (PU3MUECKHUX SBICHMIA,
bu3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiath pacué€THble 3a7aud B 1—2 AEWCTBUA, UCIIONB3Ys 3aKOHBI U (HOPMYIIBI,
CBsI3bIBaIOLIME (PM3MUECKHE BEJIUYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3a7auu
3alMChIBATh KPaTKOE YCIOBHUE, MOACTABIATh (U3NYECKUE BEIMYMHBI B
dbopMynbl U TPOBOAUTH PacuéThl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOOXOUMbIE ISl PELICHHS 3a7a4, OICHUBATh PEATUCTUUYHOCTD MOJYyYEeHHOU
($u3UYECKOI BEINYNHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3NIECKUX
METOJIOB, B OIIMCAaHUU HCCIEAOBAHUS BBIICIATH IPOBEPAEMOE MPEAIOI0KEHHUE
(rumoTe3y), pas3nuyaTb W UHTEPHPETUPOBATH MOJYYEHHBIA pe3yibTart,
HAXOJUTh OIIMOKH B XOJE OIbITA, I€JaTh BEIBOJBI IO €0 pe3yjIbTaTaM;
IPOBOAUTH OMBITHl MO HAONIONEHUIO (DU3MUECKUX SIBICHUNA WIH (DU3HUECKUX
CBOMCTB Ted: (POPMYIMPOBATH MPOBEpSIiEMbIE MPEANONIOKEHUSA, COOMPATh
YCTAaHOBKY M3 MPEUIOKEHHOTO O00O0pYIOBaHUs, 3alKMChIBaTh XOJ OIbITA U
bopMyIUpOBaThH BBIBOBI,

BBINIOJIHATh MPSIMbIE MU3MEPEHHSI PACCTOSIHMS, BPEMEHHU, MAacChl Tella, 00bEMa,
CHJIBI M TEMIIEPATYpPbI C UCIOIb30BAHUEM aHAJIOTOBBIX M LIUPPOBBIX TPUOOPOB,
3aMMChIBaTh TIOKa3aHUsi MPUOOPOB C YYETOM 3aJaHHOM  aOCOIOTHOM
MOTPEIIHOCTH U3MEPEHNN;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT
JpYyrol ¢ HCHOJB30BaHUEM TMpPSIMBIX HU3MEpPEHHH (3aBUCHUMOCTH MYTHU
PAaBHOMEPHO JBHIKYIIETOCS TEJlIa OT BPEMEHU JABWKEHHUS TENA, CUJIbl TPEHUS
CKOJIbKEHUSI OT Beca Tesa, KadecTBa OOpabOTKM TMOBEPXHOCTEH Ten u
HE3aBHUCUMOCTH CWJIBI TPEHHsS OT IUIONIAAN CONPUKOCHOBEHHS TEJI, CHJIBI
YOPYrOCTA OT YAJMHEHUS MPYKUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Tejla, OT TJIyOWHBI, Ha KOTOPYIO IOTPY>KEHO TeNo, YCIOBUMI
IJIaBaHUs TeJ, YCIOBUW paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAHUM Y4€OHOTO HCCIEAOBaHUs, COOMPaTh YCTAHOBKY M BBIMOJIHSTH
U3MEpEHUs, CIeays MpPeIIo)KEeHHOMY IUIaHy, (UKCUPOBATh PpPe3yJbTaThl
MOJyYEHHOM 3aBHUCHUMOCTH (PU3MYECKHX BEJIWYUH B BHJE MNPEAJIOKEHHBIX
TabJIUI U TpauKOB, IE€7aTh BHIBOJBI IO Pe3yjIbTaTaM HCCIEAOBaHNUS;
IPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3UYECKUX BEJIUYUH (TUIOTHOCTD
BEILIECTBA KUJAKOCTH U TBEPAOrO TEJA, CHJIA TPEHUS CKOJIBKEHUS, JABIICHHUE
BO3]lyXa, BBITAJIKMBAIOIIAS CHIIA, AEHCTBYIOLIAs HA NOTrPYKEHHOE B KUAKOCTb
TENO, KOAPQPUIMEHT MOJIE3HOTO ICHCTBHUS MPOCTBHIX MEXAaHU3MOB), CIEHYs
OPEIJIOKEHHOW MHCTPYKIMHM: TIPU BBINOJIHEHWH HM3MEPEHUH coOHupaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEIIMYHHBI;



e coOnrofaTh MpaBuiIa TEXHUKH OE30MAaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

e yKa3bIBaTh MPUHUMUIBI IEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETp, COOOMIAIONIMECS COCYIbl, OapoMeTp, phblyar,
MOJIBYOKHBINA M HEMOJABYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepHU30BaTh MPUHIUIBI JCHCTBHUS HU3yYEHHBIX MPUOOPOB M TEXHHUUECKUX
YCTPOMCTB ¢ ONOPOM HA UX OMUCAHUS (B TOM YHUCIIE: TOAMIMUITHUKH, YCTPOICTBO
BOJIOIIPOBO/Ia, THUJIPABINYECKUN MpPECC, MAaHOMETP, BBICOTOMEP, MOPIIHEBOU
HACOC, apeoMeTp), UCMOJIb3ysd 3HaHUS O CBOMCTBaX (DU3UYECKUX SIBIICHUU U
HeoO0XouMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TMPUBOAUTH HNPUMEPHI (HAXOAUTh MHPOPMALKMIO O MpPUMEPaxX) MPaKTUYECKOTO
UCIIOJIb30BaHUSI ~ (PU3WYECKUX 3HAHUM B TOBCEJIHEBHOW JKHU3HU IS
obecrnieueHnss 0€30MacCHOCTU MpU OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHHUS 3[0POBBS M COOJIIOJIEHUS HOPM 3KOJIOTMYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

e OCYIIECTBIIATh OTOOP MCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM U MyTEM
CpPaBHEHUSl PA3IUYHBIX HMCTOYHUKOB BBIIETATh HWHMOpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJb30BATh NIPHU BBHIMOJIHEHUH Y4YE€OHBIX 3aJaHUl Hay4YHO--TIOMYJISIPHYIO
aUTeparypy (U3MYECKOTO COJEp KaHMs, CIPABOYHBIE MaTEpHalbl, PECypChl
cetu  UHTEepHeT, BiaAeTh NOpUEMAMHM  KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e coO37aBaThb COOCTBEHHBIE KpAaTKHE€ NHCbMEHHbIE W YCTHbIE COOOIIECHHS Ha
OCHOBE 2—3 HCTOYHUKOB HMH(POpMaLUU (PUIUYECKOTO COAEpPKAaHUS, B TOM
yucie MyOJMYHO JAeNlaTh KpaTKue COOOIIEHUS O pe3yjbTaTax MPOEKTOB WIU
y4eOHBIX HCCIEAOBAHUN, NMPU HTOM TPaMOTHO HCHOJIb30BaTh H3yYEHHBIN
NOHATUUHBIA  ammapaT Kypca (U3UKHA, COMPOBOXKIATh  BBICTYIJICHUE
MIPE3CHTALIUEN;

e IMpU BBHIIOJIHEHUH YYEOHBIX MPOEKTOB U HCCIEIOBaHUN pacupeneisTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABICHHBIMU 33Jja4aMu, CIEAUTh
3a BBITIOJIHEHUEM TIJIaHA JICWCTBUM, aJICKBATHO OIEHUBATh COOCTBEHHBIN BKJIA]I
B JICSITEIbHOCTh TPYMIIbI, BHICTPAMBaTh KOMMYHUKATUBHOE B3aUMOJCIHCTBHUE,
YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHniy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
e HCHOJIB30BAaTh IIOHATHA: Macca M pa3sMepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJIMYECKUE U
amop(HbIe Tena, HACHIIICHHBIH W HEHACHIIEHHBIN Map, BIAXHOCTb BO3/yXa,



TEeMIIepaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOW JBUTAaTENb, 3JIEMEHTAPHBII
ANEKTPUYECKUI 3apsll, SJEKTPUUYECKOE I0JI€, NPOBOAHUKA M JUAJIEKTPHKH,
MTOCTOSIHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE MOJIE;

paznuyaTh sBIEHUS (TEIUIOBOE pACIIMpPEHUE M CKaTuhe, TeIulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWUISPHBIE SBICHUS, HCHapEeHUE,
KOHJICHCAI[Usl, IUIaBJI€HUE, KpUCTAUIM3alusi (OTBEp/IEBAHUE), KUIICHUE,
Terionepenaya (TemIONPOBOJHOCTb, KOHBEKIUS, U3JIyUEHHUE), DJICKTPU3ALUSI
T€J, B3aUMOJCHCTBHE 3apsfoB, NECUCTBUA DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKAaHUE, B3aUMOJCHCTBUE MATHUTOB, JECWCTBHE MArHUTHOTO TMOJs Ha
OPOBOJAHUK C TOKOM, D3JEKTPOMAarHUTHas HWHAYKLMS) IO ONUCAHUI HX
XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOUIUX JIaHHOE
(bu3HUEeCcKOoe SIBJICHHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (PM3UUYECKUX SIBICHUN B OKPY>KAIOILIEM
MHUpE, B TOM 4HCle (PU3NUYECKHE SBICHUS B NPUPOJIE: IOBEPXHOCTHOE
HATSOKEHUE W KalWULIPHBIE SIBJIICHUS B MPUPOJE, KPUCTALIBI B IPUPOJIE,
uznydyenne ConHia, 3aMep3aHve BOJAOEMOB, MOPCKHE Opu3bl, 00pa3OBaHHE
poChl, TyMmaHa, HWHEs, CHEera, »>JIEKTpUYECKHE SBJICHHS B armocdepe,
AJIEKTPUYECTBO KUBBIX OPIraHU3MOB, MArHUTHOE MOJI€ 3eMIH, Ipei MoI0CcoB,
pPOJIb MAarHUTHOTO TOJIA JUISl KU3HU Ha 3emile, MOJSIPHOE CUSHHE, IIPU 3TOM
NEPEeBOIUTh MPAKTHUYECKYI0 3a7adyy B y4eOHYIO, BBLACNATH CYIIECTBEHHBIE
CBOICTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBaTh WU3Y4YCHHBIC CBOMCTBA Tel W (UINYECKUE SBJICHUS, HCIOJB3YS
¢usznyeckue BEIMUYMHBI (TEeMIEpaTypa, BHYTPEHHSS HHEPrusi, KOJIUYECTBO
TEIIOTHI, YAEJIbHAS TEINIOEMKOCTh BEUIECTBA, YACJbHAS TEIUIOTA IJIABJICHUS,
yaelbHasg TEIIoTa mapooOpa3oBaHus, yAelbHAs TEIUIOTa CrOPaHMs TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOro JEeWCTBHS TEIUIOBOM MAallWHBbI, OTHOCHUTENIbHAS
BJIQXHOCTh BO3yXa, OJJIEKTPUYECKUU 3apsl, CWila TOKa, 3JIEKTPUYECKOE
HaIlpsDKEHUE, CONPOTHBIIEHHE IPOBOJHMKA, YJEIbHOE  CONPOTHBIICHUE
BEIIECTBA, pab0OTa M MOIIHOCTh JJIEKTPUUECKOTO TOKAa), MpPU OMHCAHHUH
NpaBUIBHO TPakTOBaTh (U3MYECKUH CMBICI MCIHOJb3YEMbIX BEJIUYHH,
0003HaYeHUsT U €IUHULBI (U3UYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTMMH BEJITUYMHAMHU,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUHU  CTPOCHHUS
BEILECTBA, MPUHIMUI CYIEPIIO3ULIUU TOJIEH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH
coXpaHeHMs 3apsiga, 3akoH Oma nis yyactka uenu, 3akoH [[xoyns—Jlenia,
3aKOH COXpaHEeHMsI PHEPTHH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;



OOBSICHATH (PU3NYECKUE TPOIECCH U CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE
CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITH
INPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrM4YecKux
IIaroB ¢ omopod Ha |-2 wW3y4eHHBIX CBOICTBAa (PU3MUECKUX SBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIe 3a7aud B 2—3 JEWUCTBHUSA, UCIIONB3Ys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOIIME (DPM3MYECKUE BEITUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 33/Ja4u
3alMCBIBaTh KPaTKOE YCIIOBUE, BBIABIATH HEIOCTAaTOK JAHHBIX I PELICHUS
3a/a4M, BBIOMpATh 3aKOHBI U (HOPMYJbI, HEOOXOAMMBIE ISl €€ pelIeHus,
OPOBOAUTH pacu€Thl M CpPAaBHUBATh IIOJyYEHHOE 3HAUYeHHE (U3HUECKON
BEJINYMHBI C U3BECTHBIMU JJAHHBIMH;

pacno3HaBaTh MPoOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX
METOJOB, HCIIOIb3ys OINMCAaHUE WCCIENOBAHUA, BBIIEIATh IPOBEPIEMOE
IIPEAIIOJIOKEHNUE,  OLICHUBATh  IIPABWIBHOCTb  IOPAAKA  IIPOBEIACHUSA
VCCIICIOBAHMUSI, 1€JIaTh BBIBOJBL,

IPOBOJUTH OMBITHI MO HAOMIOACHHUIO (PU3HYECKUX SBICHUN WU (PU3HMUYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJIEHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/1yXa OT €ro
o0bEMa, TeMIlepaTypbl, CKOPOCTH IpOLiecCa OCTHIBAaHUS M HArpeBaHUs NpHU
U3YyYEHUHN OT LIBETa M3JIyvarouleil (Iorjouaromnieil) NoBEepXHOCTH, CKOPOCTh
WCIIAPEHHS] BOJBI OT TEMIIEPATypbl KUAKOCTH W IUIOMIAAH €€ MOBEPXHOCTH,
DNEKTpU3auMs Te€l W B3aUMOJEWCTBUE  DJIEKTPUYECKUX  3apsoB,
B3aMMOJICHCTBUE IIOCTOSHHBIX MarHUTOB, BU3yaJU3alMs MarHUTHBIX IIOJIEU
IIOCTOSIHHBIX MAarHUTOB, IEWCTBHsS MarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBHUIaTeNsl MOCTOSHHOTO TOKA):
bopMyaMpoBaTh NPOBEpPSEMbIE MPEANON0KEHHsS, COOUpaTh YCTAaHOBKY U3
NPEMJIOKEHHOTO0 O0OpYAOBaHUS, OMHUCHIBATH XOJ ONbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATD IIPSMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BJIAXXHOCTH
BO3]lyXa, CUJIbI TOKA, HAMPSXKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTAThl U3MEPEHUU C
y4ETOM 3aJJaHHOU a0COTIOTHOM MOTPEIIHOCTH;

IPOBOANUTH HCCIIEJOBAHME 3aBHUCHUMOCTH OJHON (PU3MUECKON BEJIUYMHBI OT
JIPYroi C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTUBIIEHUS
IIPOBOJAHUKA OT €ro JJIMHBI, IUIOIIAAN IOINEPEYHOTO CEYEHHUsS U YIEIbHOIO
CONPOTHUBJIEHUSI BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, WAYLIEr0 4Yepes
IIPOBOJIHUK, OT  HalIpsKEHUs  HAa  INPOBOJHUKE, UCCIIEJOBAHNE
NOCJIENOBATEIBHOIO W MAPAJUICIbBHOIO  COEJUHEHUH  MPOBOJAHHUKOB):
IUTAHUPOBATh MCCIIEI0OBaHNE, COOMPAaTh YCTAHOBKY M BBIMOJHATH HU3MEPEHUS,
clieys MNpeIIOKEHHOMY IUIaHy, (UKCUPOBAaTh pe3yJbTaThl IOIYYEHHON



3aBHCHUMOCTH B BUZE TaOnuIl U rpaduKoB, AeiaTh BBHIBOABI MO pe3ysbTaTaM
UCCIIEIOBAHMS,

NPOBOAUTH KOCBEHHBIE U3MEpPEHHS (PHU3MYECKUX BeIWUMH (yAeldbHas
TEIJIOEMKOCTh BEUIECTBA, COMPOTUBJICHUE MPOBOAHMKA, paboTa U MOIIHOCThH
AIEKTPUUECKOTO TOKA): IUTAHUPOBATH U3MEpEHUs, coOupaTh
OKCMIEPUMEHTAIbHYIO YCTAHOBKY, CJEIys MPEANOKEHHOW HWHCTPYKIUH, U
BBIUUCIISTH 3HAUCHNE BEJIUYMHBI,

coOI0IaTh TMpaBuja TEXHUKU OE€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM HA WX OMHUCaHUs (B TOM YHCJE: CHCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBas TypOWHA, aMIEepPMETp, BOJBTMETP, CUETUUK
AIIEKTPUYECKONW IHEPIHH, HJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTEIbHbIC
AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUUYECKUE IpeIOXPaHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJIBUTATENIb MIOCTOSTHHOTO TOKA), UCTONb3YsI 3HAHUS O
CBOMCTBaXx  (PU3MYECKHX  SBJIEHUH U  HEOOXOIUMBbIE  (PU3HYECKHE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (KUIAKOCTHBI TEPMOMETp, TEPMOC,
MICUXPOMETpP, THTPOMETp, ABHUTaTeIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMbl AJIEKTPUYECKUX IENel C MOCIe0BaTeIbHBIM U
napajuleJbHBIM COEAMHEHHUEM 3JIEMEHTOB, pa3inyasi yCJIOBHbIE 00O3HAUEHUS
AJIEMEHTOB 3JIEKTPUUECKUX IIEeTICH;

OPUBOJIUTH MPUMEPHI (HaXOAUTh MHPOPMAIMIO O MpUMEpax) MPaKTHUECKOIro
UCTIONB30BaHUsl  (DM3MUECKUX 3HAHWH B TIOBCEJAHEBHOM O KM3HH NS
oOecrieyeHus: 0€30MacHOCTA MpHU OOpaIIeHUH ¢ MPUOOPAMH U TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHUS 30POBBS M COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYIIECTBIATh MOUCK MH(pOpMAIK (usnueckoro cojepkanus B HTepHere,
Ha OCHOBE HUMEIONIMXCA 3HAHUH M TYyTEM CpPaBHEHHUS JIOMOJHUTEIBHBIX
WCTOYHUKOB BBIIEIATh HHPOPMAIINIO, KOTOPAsSI SIBISIETCS MPOTUBOPEUUBON HITH
MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBINIOJHEHUM YUEOHBIX 3aJlaHUil Hay4HO--TIONYJISPHYIO
auTepaTypy (U3HUECKOTO COJCp)KaHHS, CIPaBOYHBIC MaTepuaibl, PECypChI
cetu  HMuTepHer, Bnaaerb nOpuéMaMd  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBEHHbIE IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOILEHUS,
o0o0mass wHbOpPMAIMI0O W3  HECKOJBKUX  HUCTOYHHKOB  (PU3MUECKOTO
coJlepKaHusi, B TOM 4YHCIIe MYyOJUYHO MPEJCTABIATh PE3YJbTaThl MPOEKTHOM
WM HCCIIENOBATENbCKON NEATeIbHOCTH, MPU ATOM IPAMOTHO HCIOJb30BaTh



U3YYEHHbI  TOHATUHHBIMA  anmapaT Kypca  (U3UMKH, CONPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALINEH;

IpPU BBIIOJHEHHH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
IPOLECCOB PACIPEAEATh OO0S3aHHOCTH B TIpPyNIE B COOTBETCTBUM C
IIOCTABJICHHBIMH 3a/1a4aMH, CJICAWTH 3a BBIIIOJIHEHHEM IUIAHA JEHCTBUA M
KOpPPEKTUPOBAaTh €ro, aJAeKBaTHO OIICHUBAThb COOCTBEHHBI BKIJIAJ B
NEATENIbHOCTh TPYIIIBI, BBICTPAauBAaTh KOMMYHMKATHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

MCIIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MATEPUAJIBHAS TOYKA, TPACKTOPHSI,
OTHOCUTEJIbHOCTh ~ MEXaHMYECKOro JBIWXKEHUs, Jedopmanus (ympyrad,
IUIACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, HEBECOMOCTh U
NEPErpy3KH, LEHTP TSOKECTH, aOCOJIIOTHO TBEPAOE TEJIO, LEHTP TSKECTU
TBEPIOrO TeEla, pPAaBHOBECHE, MEXAHMYECKHE KOJeOaHWs M BOJHBI, 3BYK,
uH(Qpa3ByK W YJIbTpPa3ByK,  JJEKTPOMArHUTHbIE  BOJIHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPbI
UCIyCKaHMsI M TIOIJIOIICHHUs, ajbda-, 0eTa- M TraMMa-u3Iy4yeHUs, U30TOIIbI,
AJIepHAasl DHEPTeTHKa;

paznuyaTth SBJICHUS (pPaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHHE, CBOOOJHOE
NaJICHUE TeJl, PABHOMEPHOE JIBM)KEHHE 10 OKPYKHOCTH, B3aUMOJICUCTBUE TEI,
peaKkTUBHOE JIBWKEHHE, KoJjeOaTelbHOE JABIDKEHHE (3aTyxaroumme U
BBIHY)KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABWKEHHUE, OTpaKCHHUE
3BYyKa, NPSAMOJIMHENHOE PAaCIPOCTPAHECHUE, OTPAXKEHUE U IIPEIIOMIICHUE CBETA,
MOJIHOE€ BHYTPEHHEE OTpPaKeHUE CBETA, pa3joKeHue OeJoro cBera B CHEKTP U
CIIOKEHUE  CIEKTPAJIbHBIX I[IBETOB, JUCIEPCHS CBETa, €CTECTBEHHAs
PaAMOAKTUBHOCTh, BO3HMKHOBEHUE JIMHEHYATOrO CHEKTpa HU3ITyYEHHUs) IO
ONMMCAHWID HX  XapaKTEpPHbBIX CBOMCTB MU HAa  OCHOBE  OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSABIECHUE U3YUYEHHBIX (PU3UUYECKUX SIBICHUN B OKpPYKaIOIIEM
Mupe (B TOM yucie (U3NYECKUE SIBJICHHUS B MPUPOJAE: NMPUIUBBI U OTIUBBI,
nBkeHue 1iaHer COJIHEYHOM CHCTEMbl, PEAKTUBHOE JBUYKEHUE >KUBBIX
OpraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 3XO0, LBETa TeJl, ONTUYECKHUE SBJIEHUS B MPUPOJE,
OMOIOrHYeCcKOe IEHCTBHE BUIUMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3y4YEHUI, €CTECTBEHHBIN paJUOAKTHUBHBIA (POH, KOCMHUYECKHE JIy4YH,
PaguOAKTUBHOE U3IIy4YCHHE IIPUPOIHBIX MUHEPAJIOB, NENCTBUE
PaZAMOAKTUBHBIX W3JIyY€HUN Ha OPraHM3M 4EJIOBEKA), NMPU 3TOM NEPEBOIUTH



NPAaKTHUUECKYIO0 3aJady B Y4YeOHYIO, BBIIETATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKky) HU3HUECKUX SIBICHMUIA;

ONKCHIBaTh M3YUYCHHBIC CBOMCTBA TEN W (UIUYECKUE SIBICHUS, HCIOIB3YS
dbu3nueckue BeIWYUHBI (CpelHsis W MrHOBEHHass CKOpPOCTh Tela IpH
HEPaBHOMEPHOM JIBIDKCHUM, YCKOPEHHE, TIE€peMeIlleHue, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CHJIAa TSDKECTH, YCKOPEHHE
CBOOOJHOTO MAJCHUs, BEC TENA, UMIYJIbC TEJA, UMITYJIbC CHUJIbI, MEXaHUYECKAs
paboTa W MOIIHOCTh, MOTEHIMAIbHAS OJHEPTrUs Tejia, TMOJHATOTO HaJ
MOBEPXHOCTHIO  3€MJIM, [OTEHIMAJIbHAS JHEPrUs CXKATOW  MPYKUHBI,
KMHETHYECKasi SHEPIHsl, NOJIHAsI MEXaHW4eCKas JHEprus, IEepuoj] U 4YacroTa
KOJIeOaHM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb IMPEJOMIICHUS CpeIbl), MPU OMUCAHWUU MPaBUIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI HUCHOJB3YEMbIX BEJIWYUH, OOO3HAUYEHHS M EIUHUIIBI
¢u3NYeCKUX  BEJIWYUH, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH TIpaduKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOKMCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOLECCHI, UCTIONb3YS
3aKOH COXPAaHEHHUs DSHEPrUHM, 3aKOH BCEMHMPHOIO TATOTEHUS, IPUHLUI
CYIIEPIIO3ULIMHA CUJI, IPUHIUMI OTHOCUTENBbHOCTH [ amwiies, 3akoHbl HbroTOHA,
3aKOH COXPAaHEHHSI WMITYJIbCa, 3aKOHbl OTPAXKEHHUSI U TPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHUS 3apsAI0BOTO U MACCOBOI'O YHUCEN MPH SIACPHBIX PEaKLHUsX,
Opu 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alKChIBaTh €ro
MaTEeMaTU4YECKOE BbIPAKEHNUE;

OOBSACHATH (PU3NYECKUE TPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallU MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh MPUUMHHO--
CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHE M3 2—3 JIOTMYECKUX IIAaroB C
ormopoil Ha 2-3 M3YyYECHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHUN, (U3MUIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTth pacyéTHble 3a7auu (ONMMUparoIIMecs Ha CUCTEMY M3 2—3 ypaBHEHH),
UCIIOJIb3YsI 3aKOHBI U (DOpPMyJIbl, CBsI3bIBarolIMe (PU3UMYECKUE BEJIMYMHBL: Ha
OCHOBE aHaJlh3a YCIOBHUS 3a/1aud 3alUChIBaTh KPATKOE YCIOBHE, BBISABIISTH
HEJIOCTAIONINE WU W30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI W (POPMYIIHI,
HEOOXOJUMbIE  JJIi  peLIeHHs,, MPOBOAUTH pacué€Thl U  OLEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS] (PU3HUECKON BEJIMYUHBI,
pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIN (PU3NYECKUX
METO/IOB, HCIIOJb3ysl OINHCAHWE MCCIECAOBAHUSA, BBIACIATH IPOBEPSIEMOE
NPEANOJIOKEHNEe,  OLEHMBAaTh  IMPABWIBHOCTh  MOpSJAKA  IPOBEICHHUS
UCCIJIEIOBAHMSI, JIENIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUN
Y OTIBITOB;



IPOBOAUTDH OMBITHl MO HAOMIONEHUIO (DU3MUECKUX SIBICHUUA WIH (DU3HUECKUX
CBOMCTB Ten (M3ydyeHHE BTOPOro 3akoHa HbprOTOHA, 3aKOHAa COXpPAaHEHHS
SHEPrUH, 3aBUCUMOCTh NEPHOJA KOJICOAHNN NPYKUHHOTO MASITHUKA OT MAaCChI
rpy3a U SKECTKOCTH TMPYKUHBI W HE3aBUCUMOCTb OT AMIUIUTYABl MajbIX
KoJIeOaHMM, MPSAMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, pa3jiokKeHue Oenoro
CBE€Ta B CIIEKTP, M3YYEHUE CBOMCTB H300paXeHHs B IUIOCKOM 3€pKaje H
CBOMCTB M300paKeHUS TpeaMeTa B cOOHMparomel JuH3e, Hal0IoIeHne
CIUIOUIHBIX M JIMHEHYATHIX CIEKTPOB U3IYUEHHUS): CAMOCTOSITEIbHO COOUPAThH
YCTaHOBKY M3 M30BITOYHOIO HaOOpa 00OpYyIOBaHMs, OMUCHIBATH XOJ OIbITa U
€ro pe3ynbTathl, (POPMYIUPOBATH BBIBOJBL;

IPOBOJUTh TPU HEOOXOJUMOCTH CEpPUI0 MPAMBIX H3MEPEHUH, OINpeAeIss
CpellHee 3HAYeHUE U3MepsIeMOld  BeNMYMHBI  ((DOKYCHOE  pacCTOSIHUE
coOuparoieil  JTuH3bl), OOOCHOBBIBATH BBIOOp  crmocoba  U3MEpPEHHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOJUTH  MCCIIEJOBAHUE  3aBUCUMOCTEH  (PU3NYECKHX  BEJIMYHUH C
UCITOJIb30BAaHUEM MPAMBIX U3MEPEHHUH (3aBUCUMOCTb MYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JBIKEHUM 0€3 HauyaJdbHOW CKOPOCTH, NEpUojaa KojeOaHun
MaTeMaTUYECKOr0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH YIJIa OTPaKECHUS
CBETa OT yrJja MaJIeHus W yrjia MpeJoMIICHUs OT yria MaJeHus ): TJIaHuPOBaTh
UCCJIEIOBAHUE, CaMOCTOSITEIbHO  coOuMpaTh  YCTaHOBKY, (DUKCHPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BUE TaOIUL U
rpauKoB, AeaTh BbIBOBI IO pe3yJibTaTaM HCCIEAOBAHNUS;

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMUYMH (CPEHssA CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JBH)KEHUHU, YCKOPEHHE CBOOOJHOIO
najeHusi, >KECTKOCTb TMpPYXKHUHBL, KOAIPQUIMEHT TPEHUs CKOJIbKEHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacTOTa MW TNEPUOJ KOJeOaHMit
MaTEeMaTHYECKOTr0 M MPYKMHHOTO MAasTHUKOB, ONTUYECKasl CHJIa COOMparoiei
JUH3bI, PAJMOAKTUBHBIA  (OH): IJIAHUPOBaTh M3MEPEHHUs, COOUpPATH
HKCIIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJHATH  HU3MEPEHMs,  Cleays
NPEMJIOKEHHOW ~ MHCTPYKLMM,  BBIYMCIATH  3HAYEHUE  BEIMYMHBI U
aHAJIM3UPOBaTh MOJIYYEHHBIE PE3YJIbTaThl C YYETOM 3aJaHHOM IMOTPELIHOCTH
U3MEpPECHUN;

coOI0IaTh TIpaBWjla TEXHUKU O€30macHOCTH Mpu paboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

paznMyaTh OCHOBHbIE TPHU3HAKM M3YUYECHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM MCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, IUIaHETapHAasi MOJEIb aTOMAa, HYKJIOHHAs! MOJI€JIb aTOMHOTO
A1pa;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON Ha MX ONHMCAaHMS (B TOM 4YHCIIE: CHUAOMETpP, JATUUKHU



MOJIOXKEHUS, PACCTOSHHUS M YCKOPEHHUs, PAKeTa, 3XOJOT, OYKH, IMEPUCKOII,
doToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKOI, JIO3UMETp, Kamepa
Bunbscona), wucmonb3ys 3HaHUS O CBOMCTBaX (DU3MUECKUX SIBICHUU U
Heo0XouMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKHM H3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX HNPUOOPOB M TEXHOJOTMYECKUX IPOILECCOB IMPHU
pelieHnu yuyeOHO--MPAaKTUYECKUX 33/1a4, ONTUYECKUE CXEMBI JJIsi TOCTPOCHUS
1300pakeHUH B IJIOCKOM 3€pKajie U coOuparoIien JMH3e;

OPUBOJUTH MPUMEPHI (HaXOAUTh MHPOPMALMIO O MPUMEpax) IPaKTHUECKOrO
UCIOJIB30BaHUsl  (PU3MYECKUX 3HAHUH B TOBCEJIHEBHOM JKM3HM NS
oOecrieyeHusi 0€30MacHOCTUA NpHU OOpalIeHUH ¢ NPUOOPAMH U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/10POBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeEE;

OCYILECTBIATh MOUCK MH(pOpMaLMK (usnueckoro coiepxanus B VHTepHere,
CaMOCTOATENbHO  (QOPMYJIUPYs TOUCKOBBIM  3alpoCc, HAXOAUTh MYTH
ONpEJENEeHUs] JOCTOBEPHOCTH TOJYYEHHOW HMH(POpMAlMM Ha OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3a/laHUM Hay4HO--TIONYJISIPHYIO
auTepaTypy (U3HUECKOro COJEpKaHHs, CIpPaBOYHBIE MaTepuajbl, PeCypchl
cetu  MHTepHer, BiajeTb NpUEMAaMH  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTb COOCTBEHHbIE NHCHMEHHbIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJAEpIKAHUA,
nyOJIMYHO TPEACTAaBIATh PE3yNbTaThl MPOCKTHOM WM HCCIIEN0BATENbCKON
JESITEIbHOCTH, TPA 3TOM T'PAMOTHO HCMOJIb30BaTh W3YYECHHBIA MOHATUHHBIN
anmapar M3y4aeMoro paszaena (U3MKM U CONPOBOXKAATh BBICTYIUICHHUE
npe3eHTalnuen ¢ ydéToM 0COOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pusnica - Hayka o npupoze 2 0 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 Dusirieckue BT IHHEI 2 0 1 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpoeiiie BelleCTsa 0 0 https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 1 0 05 bubnmnorexa [JOK
' BEIllECTBA ' https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2. A 1
3 TperaTHBIC COCTOSIHHSI BEIECTBA 3 0 httos://m.edsoo.ru/7f416194
Htoro no paznemny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
bubmuorexa [JOK
3.1 Mexanueckoe Agiokenue 2 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2 14 1 1
3 HEPHIA, Macca, mIoTHOCTS > https://m.edsoo.ru/7f416194
3.3 Cuta. Bunsr cun 14 1 2 bubmuoreka [JOK
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https://m.edsoo0.ru/7f416194

Hroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTE U ra3oB
41 Hasnenue. Ilepenayua gaBiaeHust TBEPAbIMU 3 0 bubnmoreka [JOK
' TeJaMU, JXHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
42 Jlarerite XKuAKocTA > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATMOC(epHOe AaBIeHHC 0 0 https://m.edso00.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYyKEHHOE ; 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmorexka [IOK
1 P :
> a60Ta 1 MOIIHOCTE 3 05 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepris 3 ! https://m.edso0.ru/7f416194
Hroro no pazneny 11
PesepsHOe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0.5 0 httos://m.edsoo.ru/7fA181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 2 45 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 0 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 ITocTOSHHBIN NEKTPUUECKUI TOK 20 1 8 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
23 Marutisie Apaetis 0 0 1 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4 1 0
SEKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4.5 14,5
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https://m.edsoo.ru/7f4181ce
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoububie IIpakTHyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 15 1 bu6mmorexa [IOK
' OIMCAHUS ' https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 0 3
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. DiieKTPOMArHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIEC BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.1 3aKOHBI pacCIpOCTPaHEHHUS CBETA 6 0 2 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 5 0 2 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 4 1 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgen 5. KBanToBbI€e sIBJICHUA
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 0 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 1 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6.5 26



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




