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COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckne BeaMUMHBL. M3Mmepenue Qu3nyeckux BenuuuH. Duznyueckue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBeHHOHAy4YHBIM METOJ TMO3HAHUS: HAOIIOJIEHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 10 TPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNeH

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHI U MPOIEAYypa NPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaul.

1. OmnpenesieHue EHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue pacCTOsTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPJOTO Tea.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.
IlepBoHavaibHbIE CBEJACHUSA 0 CTPOCHUM BellleCcTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue dYacTuil
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMUS BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWd,  OOBSCHAIOMIMXCS  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aromMa METOJAOM PSAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHEpUMU. 3aKOH WHEpUMHU. B3anmoneicTBhe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BEIECTBA.
Cuita Kak XapakTepucTHKa B3auMoaeucTBhs Tell. Chila ynpyrocTd M 3aKOH
['yka. I3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE NMOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune cCKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJEHCTBHUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HalrpaBJIECHHBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM MIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MIPUII0KEHHOMW CHUITBI.

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

JlaByieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JleficTBHE MKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BelTanmkuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTH JAAaBJICHUS ra3a OT TEMIEPaTypHhI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUJIKOCTH.

8. YcloBHE IUJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH Tela.
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2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KII/I) npocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpuMepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padbomul u onvimel.
1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakJIOHHOM IIIIOCKOCTH.
4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KVIACC

TenoBble ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTBa. Macca u pasMmepbl aTOMOB M MOJIEKYJ. ONBITEI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUNA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yactull. BHyTpenHsiss sHeprus. CnocoObl WM3MEHEHHs BHYTPEHHEH SHepruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJenbHas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIaBJICHHS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmroieHue sIBIICHAN CMaYMBaHMSI U KAITMJUIAPHBIX SBJICHH.
HabmroieHue TermmoBoro pacumpeHust Tedl.

V3MeHeHre HaBJIeHUs ra3a NMpH WU3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHHH.

[TpaBmita U3MepeHHS TEMITePaTypHhI.

Buner Teronepenadm.

OxnakieHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHHH pabOThl BHEIITHUMHE CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHbBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabmromeHne mocTostHCTBA TeMIepaTyphl IPH TUTaBICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIOEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBJIeHUs BO3yXa B OaJJIOHE HITIPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTHh JABJICHUS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WM OXJIAXKICHHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wu3MeHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B pe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

DJIeKTPUYECKUEe U MATHUTHDbIE SIBJICHUS.
OnekTpu3anus Tel. [[Ba poaa 3ieKTpUUYecKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH).



Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTApHbIA 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cuwia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
o ydactka uend.  llocnenoBarenbHoe W mapaulieNibHOE  COCAMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpudecKre 1enu U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctrostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE I )KU3HHU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TMOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHWE 3JEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3aLus TEJl.
JIBa poaa 3JIEKTPUYECKHUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsIOB.
[IpoBOAHUKY U TUDIICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
WM cToOYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. ['a30BbIi pasps.

. I3MepeHune cuiibl Toka aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPS)KEHUS BOJIBTMETPOM.
. Peocrar 1 Mara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3ACICHUS MTOJOCOB MAarHUTA.
MoaennpoBaHue MarHUTHBIX TOJIEW MOCTOSIHHBIX MAarHUTOB.
OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON UHAYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOrO TMOJISI HA MPOBOJHUKH U
JIARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON 1T MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Ye€pe3 pPEe3UCTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAJA MONEPEYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MpU  TOCIIEI0BATEIHHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CWUJIbl TOKa MPU TAPAJICIBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pPE3UCTOpE.

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

Omnpenenenue K111 narpeBarens.

HccneqoBanne MarHiTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00BEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4eckue siBJICHUA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroTrona. Tpetuii 3akon Herotona.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J{Buxenue mianetr Bokpyr Connua. IlepBasg kocMuueckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynibe CUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTta M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIH. [l0TeHIIManbHas SJHEPrus CxKATOU NpyKuHbl. KnHeTnueckas
sHeprusi. TeopemMa O KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCUETA.
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CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBMUKEHUU Tela Mo ACHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMKCHHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIeHTa TPEHUS CKOIBXEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHnuyeckue KoJie0aHusl U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBONCTBA MEXaHMYECKUMX BOJH. IIpomonsHble U
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koyieOaHWM T IOA AECUCTBUEM CHIIBI TSDKECTH W CHJIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH TEpHOia KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjebaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEeKTpOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTpaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. llonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnrthueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6eoro cBeTa B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJia MPEJIOMJIEHUS CBETOBOTO Jiyya OT yrIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCIPUATHIO LIBETAa NMPEAMETOB NPU UX HAOIIOACHUM 4Yepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3HMKH, a TakkKe sl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIINX ATOT y4EOHBIN MpeaMeT.

[Ipu M3y4eHUH TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIAATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, 4YTO OOYyYaIONIWEeCs BBIIOJHSAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWN pacrmo3HaBaTh M HAYYHO OOBSICHATH
duznyecKre SIBICHHS B OKPYKAIOIIEH MPUPOJIC U MMOBCETHEBHOM KU3HM,

UCIIOJIb30BaTh HAYYHbBIC METOJIbI UCCIICOBAHMS (DU3UMUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEpP, MPAKTUIECKOTO UCIIOIL30BAHUS PA3TMIHBIX HCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
UCCIIeIOBaHNE 0000MIaromero xapakrepa. Moaynp 3aBepIIaeTcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 0Opa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATENbHOCTH, HHTEpPEca K HCCIEN0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 00OpY/IOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(pOpMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHHE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y IPyroro 4yeaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE y4YaCTH€ B PELIEHUU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TPUMCHEHUE (PU3MUECKUX 3HAHUU IS PEIICHHS 3a/1ad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOLIEH CPEbI;

e - OCO3HaHHME TJI00AJLHOTO XapaKTepa SKOJOTMYECKUX NpoOJjeM W MyTel ux

pelieHus;

e 8) agmanTanmuum K HU3MEHSIOIIMMCS YCJOBHSAM COLHUAIBHON W NPHPOTHOI
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBHUU TMPH BBIMOJHEHUU HWCCIEAOBAHUN U
POCKTOB (M3UYECKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIE (POPMYITHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKY;

e - IUIAHUPOBAHHME CBOEr0 pAa3BUTHA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX TOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl MO (QHU3UKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCATBbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JeficTBUA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUIN);



yCTaHABJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI IJIS
0000IIeHHS U CPAaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BETUUHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOP Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHpPOBATh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHbBIX BUIOB U (POPM MPENCTABICHHUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMH
CXe€MaMH, AarpaMMaMu, HTHOU rpauKoi 1 UX KOMOWHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOZe OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

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



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIICOBAHUS, TPOEKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh pPOJd, OOCYXKIaTh MPOIECCHl U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETO BKJIa/Ja B OOMIWI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOJAX IMPUHATUA  PEIICHHUM
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpymIon);

CaMOCTOATENLHO COCTABJISITh AITOPUTM PelIeHUs GU3HUECKON 3aaul WIIN
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATH IIPEIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITeIbHOCTH, JJaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(Gu3MUecCKOro UMCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYIrOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJEJb, TUIIOTE3a, €AUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUsS, PABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IJIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, Tepeaada JAaBiICHUS TBEPABIMH TEIaMU, XKUIKOCTAMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SIBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHcie (HU3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
OMUCHIBATh U3YUYCHHBIC CBONCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC
Tella, Cuja TpPEeHUs, AaBlicHHWe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KOY(P(QUIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass W MOTEHIWalbHas DHEPTHs), MPH ONMHCAHWUU MPaBUILHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJIEJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAIU3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpH MOMOUIA
(bU3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITBI 1O HAOJNIONCHUIO (PU3NYECKUX SIBJICHUH WM
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl TEa,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIEAOBaHUsA, coOUpaTh YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBaHMUS,

IPOBOJAUTH KOCBEHHBbIE H3MEpPeHMs] (DU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHUH CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
phIuar, MOJBUXKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpPOM HA WX OmHucaHusi (B TOM YHUCIE:
NOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIPABIMYECKUAN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOCHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACISTH
uHPOPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

WCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (QU3MYECKOro COAepXaHHs, CIPaBOYHbIE MaTepHallbl,
pecypcbl cetd VIHTepHeT, BIaJeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpAaTKHe COOOILIEHUs O pe3yjbTaTax NPOEKTOB
WK Y4eOHBIX MCCIEIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIEHOBAaHUN pACIPEEIATh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeraTHhIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3IIyYEHHUE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHNUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX  (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIBI B Tmpupoiae, uznydeHue CoJiHIA, 3aMEpP3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatOCOB, PO MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a]a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAas TEIIoTa
IUIaBJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeldbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIICHUE NPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH TpaPuKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1s1 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYI0 (OPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHH,
(U3MYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCHOJB3YSd 3aKOHBI M
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBUS 3a/ladyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peleHus 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JUisl €€ peuieHusl, MPOBOAUTH PACUETHl M CpPAaBHHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pEHIMTh MPH [OMOIIU
(Gu3NYECKUX METO/IOB, MCIONb3ys OMHCAHHME HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAKA
IIPOBEJICHUSI HCCIIENOBAHUS, A€JaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3WYECKUX SBICHUH WU
(du3znyecKuX CBOWCTB Te (KAMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU M3IYYCHHH OT IBETa H3JIy4aromieil (MOTJIONIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEl W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MAarHuTHOTO MOJII HA NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOJAHHMK, OT HANpsSOKEHUS Ha IPOBOJHHKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpapHUKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUMK 3JIEKTPUUYECKOM 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TMTPOMETP, IBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHBIM U MapaljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



NPUBOAUTh  TPUMEPHl  (HAXomuTh  WH(MOpMAIUMIO O  TOpHUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HUECKOTO CONEpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTAIINEH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeienaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTEMa OTCYE€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aedopmarius
(ynmpyras, mjgacTaueckas), TPEHUE, MEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONIEHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKCHHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKue SBICHUS B MPUPOJE:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJIa YNPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DSHEPrus, IOJIHAs MEXaHWYecKas DdHEprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (U3MYCCKUH CMBICT HCIOJIb3YEMbIX BEJTUYHH,
000O3HaueHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHHUs JHEPTUH, 3aKOH BCEMHUPHOTO TSTOTEHUS,
OPUHITUI  CYMEPIIO3UIIMA  CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (HOPMYITUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparoIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJlayd 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEUIUTh TMPU TTOMOIIH
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHA
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPy KHMHHOIO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY W3 U30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUE U3MepsIeMOl BeIMYUHBI ((OKYCHOE paCcCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepuoja
KoJIe0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHHuYeckas paboTa M MOUIHOCTb, 4YacToTa MU
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolell JIMH3bl, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOJIyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, TOUYEUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHUIOMETP, NATYUKH TIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CTHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJIUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHMYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEeH Cperie;

OCYIIECTBJIATh TMOUCK WHPOpMaMu (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH YYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TIpE3CHTAIlUed C Yy4YETOM OCOOEHHOCTEH ayJIUTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HanmeHnoBaHMe pa3ae/ioB U TeM
Ne i/
NporpamMMbIl

KoauuecTBO 4acoB

Bcero

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa

DJIeKTpOHHbIe (LM (POBHIE)
o0pa3oBaTe/bHbIEe pecypChl

1.1 dusuka - HayKa 0 IIPUPOE 2 bubnmorera IOK
' K pHpoA https://m.edsoo.ru/7f416194
bubnnoreka IIOK
1.2 () 2
HBIHCCKHE BETHHIHBL https://m.edsoo.ru/7f416194
. bubnnoreka IIOK
1.3 EcrecTBeHHOHay4HbI METO/ MO3HAHUS 2
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6nuoreka [IOK
2.1 CTtpoenue BelecTBa 1
P - https:/m.edso0.ru/7f416194
29 JIBr>KeHUE U B3aMMOIEMCTBUE YaCTHIL] ) bubmuotexa [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2. A 2
3 TPETATHRIC COCTOANHA BelecTna https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
1 M
3 CXAHITCCKOT ABHACHIC 3 https://m.edso0o.ru/7f416194
b K
32 WNuepuus, Macca, IIIOTHOCTh 4 nosmotexa O

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




bu6nmoreka [IOK

33 Cuna. B 14
. B et https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenayua gaBiaeHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMH, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmaorexa ITOK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha 7 bubmuorexa [JOK
' HOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6nuoreka [IOK
1 P
> aboTa i MOWHOCTS 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
2 I1
> POCTHIC MEXATHIMET > https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
. M 4
>3 eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Ne i/

Pa3znen 1. TensoBbI€ ABJIEHUS

KoauuecTBO 4acoB

Bcero

JyekTpoHHbIe (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

1.1 CrpoeHue u CBOWCTBA BEIIECTBA 7 bubmmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TemnoBkIe TTpoLIECCHI 21 bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DIIEKTPUYCCKUE 3apsIbl. 3apsiKEHHBIC
2.1 P p UH P 7 bubnuoreka I{OK https://m.edsoo.ru/7f4181ce
TeJlla U UX B3aMMOJICHCTBHE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 bu6nuoreka L{OK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 bu6mmoreka [IOK https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHasi MHAYKIIHS bu6mmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KUIIACC

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

Ne i/

Pa3zgen 1. Mexanuueckue siBJICHUA

KoauuecTBO 4acoB

Bcero

JyekTpoHHbIe (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

MexaHnn4deckoe JABUKCHUC U CIIOCOOBI

1.1 10 bubnuoreka I{OK https://m.edsoo.ru/7f41a4a6
€ro ONUcaHus
1.2 BsaumoneiictBue Ten 20 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHbBI COXPAHEHUS 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 MexaHnnyeckue KojieoaHus bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
22 MexaHnueckue BOJIHBI. 3BYK bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMarHuTHOE MOJe U
3.1 p 6 bu6nmoreka LIOK https://m.edsoo.ru/7f41a4a6
ANEKTPOMArHUTHBIE BOJHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aKOHbI pacIpOCTPAHEHUS CBETa bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYEeCKHE TPUOOPHI bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zgen 5. KBanToBLI€E SIBJIEHUSA




I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

5.1 4 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 bubnmoreka [{OK https://m.edsoo.ru/7f41ad4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
I1 606
6.1 OBTOPEHHUE H OBODIICHHE COACPANIA 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢husuku 3a 7-9 kinace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTrb SABJICHHUA M0 OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SABJICHHUC

1.3

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKue SBICHHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYyIIIECTBEHHBIE CBOICTBA (MPU3HAKU) (PUZNUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3Ysl (U3MUECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaueHHSI ¥ €AUHUIBI (PU3MUYECKUX BEIMYWH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaduKud  HM3yYEHHBIX  3aBUCUMOCTEU

Q)HSHHCCKI/IX BCINYHH

1.5

1.6

XapaKTCpPU30BaTh CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SIBJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3aIllMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CHUTyallUl IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 JIorM4yeckux IMmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3HMUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




1.8

1.9

YCIIOBHMS 3aJa4¥d 3alUChIBATh KpPaTKOE YCIOBUE, IIOACTABIIATH
¢u3nveckre BeTUYUHBI B (OPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUIHOCTH MOTYYCHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIA
bu3NYeCKUX METOJOB, B OINHMCAHUU HCCIECJOBAHUS  BBIICISATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb  H
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysbTaT, HAXOAUTh OLIMOKH B

XOJ¢ OIlbITa, ACJIAaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznyeckux  CBOMCTB  Ten:  (opMynIHpoBaTh  MPOBEpSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh XO/J OIIbITa 1 q)OpMy.HI/IpOBaTL BBIBOJbI

1.10

BBINOJIHATH MPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aMHMCHIBATH TOKA3aHUS MPUOOPOB C YIETOM

3aJIaHHOW a0COJIFOTHOM MTOTPENTHOCTH U3MEPEHUI

1.11

1.12

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIONb30BAHUEM IPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAaHUS, COOMpPATH
YCTaHOBKY W BBIIIOJIHATH U3MEPEHMSI, CIIEAys NPEUI0KECHHOMY IUIaHYy,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3NUYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeN1aTh BHIBO/IbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUU H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.15

CO6J'IIOI[21TL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1ab0paTOpHBIM 000PYIOBAaHHEM

YKa3bIBaTh TMPUHIMIBI  JIEUCTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTb MPUHUMUIIBI JCHCTBUS H3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIMUCAHUSA,
UCTIONB3YSl 3HAHUST O CBOMCTBAX (PU3MYECKUX  SBICHUN W

HeoOXoauMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIOIh30BaHUs (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpalieHuu ¢
npuOOpaMy U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popManuu B cetu MHTEpHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U IYTEM CPAaBHEHMs DPa3jIU4HBIX HCTOYHUKOB
BBIJIEJIATE MH(OPMALUIO, KOTOpasl SABISETCA IPOTHUBOPEUMBON HIIU

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BATh pu BBIIIOJTHEHUH y4eOHBIX 3a/IaHU I
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (QU3UYECKOrOo  COACpIKaHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus nHpopmanuu

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBIE KPAaTKUE NMMCHbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCie MyOJUYHO JIeNaTh KPaTKUEe COOOIIEHHUS O
pe3yibTataXx IPOEKTOB WM YYEOHBIX MHCCIEJOBAHUN, NPU 3ITOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.19

8 KVIACC

IIPY BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0OBAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TIPYINIbl, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUHUTBIBASI MHEHHE

OKPY’KaoIINX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

HCIIOJIB30BaTh IMOHATHUA

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SIBJICHUC




1.3

1.4

1.5

pacro3HaBaTh NPOSBICHHE W3YYEHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIIeM MHpE, B TOM 4YHClIe (U3UYECKUE SBICHHUS B MPHUPOJE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4EOHYIO, BBIACIATH

CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYUHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEeMBIX  BEJIUYHMH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHYECKUX BEIMYNH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M  3alHMCHIBAaTh €ro  MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1
— 2 JOTUYECKHX IIaroB ¢ IMOMOIIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

1.8

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIOIIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3alauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3MYEeCKUX METOJIOB, UCTIONb3Ys ONMCAaHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOANTH OMBITHl MO HAONIOACHUI0 (U3UUYECKUX SBICHUH WIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATL IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3NYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEJJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHSTH
U3MEpeHusi, cienyd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTU B BUJE TaOMUIl U TpadUKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICOAOBAHUA

MPOBOAWTh  KOCBEHHBIE  HW3MEPEHHS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUKCIATH 3HAUYCHUE

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06J'IIO,I[aTL InpaBujia TCXHHUKH 0€e30IacHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBaHHEM

XapaKTepu30BaTh MNPUHLUINbBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXOauMble

¢uznyecKue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3ianyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIECTIEH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU i1 oOecrieyeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHSI 3/I0POBBS U

cOOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpee

OCYIIECTBIISATh TOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIOLIMXCA 3HAHUW U IIYTEM CpPaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJCIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINNOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAy4YHO-

MOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COJAEp KaHUs, CIPaBOYHBIE




MaTepuansl, pecypcsl ceth MHTepHer; BiageTb NpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHOMN

3HAKOBOMW CHCTEMBI B IPYTYIO

1.19

1.20

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (U3HUECKOTO
COZICp)KaHHs, B TOM 4YHUCIC MYyOJMYHO MPEACTABIATh PE3YJIbTAThI
NPOCKTHON WJIM HMCCJICOBATEIbCKON  JCATEIBHOCTH, IPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bu3uKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAHMNA (HU3NIECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JESATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOABIAL  TOTOBHOCTb

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JaHHOC (I)I/I3I/ILICCKOG SABJICHUC

1.3

1.4

pacrio3HaBaTh IpOSIBIICHHME H3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBLACIATDH

CYyILECTBEHHbIE CBOMCTBA (IpU3HAKN) PUINUECKUX SIBJICHUN

ONKCHIBaTh H3YYCHHBbIE CBOMCTBA Tel U (U3MUECKHe SBJICHUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, TNPH ONHCAHUU TMPABUIIBHO
TpakToBaThb  (U3WYECKUH  CMBICT  HUCIHOJb3YEMbIX  BEJIMYUH,
0003HaueHMSI ¥ €AUHUIIBI (PU3UYECKUX BEITHMYMH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM




(UBUYECKUX BEITUYUH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOICTBa TCI, (bH?)PI‘ICCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIPpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 HM3Y4YEHHBIX CBOWCTBA

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiate pacu€THble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHBl U (QOPMYIbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIUE WM
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelleHUus,, IPOBOJUTH pPacuéTbl U OLEHMBATH PEATUCTHUYHOCTH

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/I3I/I‘-ICCKI/IX MCTOOAOB, MCIIOJIB3Yys ONHMCAHUEC MCCIICAOBAHUs, BBIACIATH
IMPOBECPACMOC IIPCAIIOJIOKCHHUEC, OLCHUBATH IIPABUJIBHOCTDL IIOPAIAKaA
MMPOBCACHUA HCCIICAOBAHWA, MACJIAaTb BbIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThL Ha6HIO,Z[eHI/II>’I " OIIBITOB

1.9

1.10

MPOBOAWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAWTh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefiensis cpeAHee 3HaueHHUE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHuE coOuparoleld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTHh HCCIENIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIHYUH C
MCIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUM: MJIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJIyYUEHHOW 3aBHCUMOCTH (DU3MUYECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaThb BbIBOJABI 110 PE3YyJIbTaTaM HCCICOAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh M3MEpPEHHs], COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHAT H3MEPEHUs, CJIENys MPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIE

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TMPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH UCTOYHHUK
CBETAa, JIyd4, TOHKAs JIMH34, IJIAaHCTApHAs MOJEIb aTOMa, HYKJIOHHAs

MOZACIIb aTOMHOI'O AApa

1.15

1.16

XapaKTepu30BaTh MNPUHLUIBI JIEHCTBUS HW3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoauMble

¢u3nyecKrue 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B IIJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

OPUBOAUTH TNpHUMEpHl (HAXOAUTH HMH(QOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpallleHUuH ¢
npuOoOpaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOT'O ITOBCACHHUSA B OKp}I)KaIOH_[eIZ cpeaec

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOAUTh TYyTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
uH(popMalMid Ha OCHOBE WMEIOIIMXCS 3HAHUN W JIOTIOJTHHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHM YUYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth HHTepHeTr; Biamete  npuéMamu
KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMALMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIE IMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HH(pOpPMAlMM M3 HECKOJIBKUX HCTOYHHUKOB (HPU3UIECKOTO
CoJiepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIN
UCCIICIOBATEIIbCKOW  JEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBINA anmapaT U3y4aeMoro paszaeia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAEed ¢ y4&ToM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaThb  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Koxa
pasaena

Kon
3JIeMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
1.1 dusnyeckue  SIBICHHSA: MEXaHWYECKHe, TEIUIOBEIE,

ANIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

@dusnueckue BeauuuHbl. V3MepeHue — pu3MuUecKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
13 IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUEC THUIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1aeMOT0 SBJICHUS
1.4 Onucanue GpU3nUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[TpakTuyeckune paboOTHI:

###Par###l3MepeHre pacCTOSTHUM.

###Par###lI3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tela.

###Par###OnpeneneHue pa3MepoB MallbIX TeJl.

#HHParf##l13mepeHne  TemrnepaTypsl IpH  ITOMOIIU

KHUJKOCTHOTO TEPMOMETpA U JaTUuMKa TeMIEPaTypbl
INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA
##H#Par#H##(CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX

2.1 pazMepbl.  OnbIThI,  JIOKa3bIBaIOLIUE  JUCKPETHOE

CTPOCHUC BCUICCTBA

###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBMJKEHHS  4YacTUIl C  TeMIepaTypomu.

BpoyHoBckoe nBmxenue, mupdysus

73 BzaumopeiicTBrHe yacTull BEIIECTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC

24 ###Par### ArperaTHpie COCTOSIHHS BEIIECTBA: CTPOCHUE




2.5

2.6

ra3oB, XUIKOCTEH W TBEPABIX (KPUCTALIMYECKUX) TEIL.
B3anmocBA3b MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI

[TpakTuyeckue paboOTHI:

###Par###0Onenka quaMerpa aToMa METOJIOM PSIOB (C
UCToJIb30BaHueM ¢Gotorpaduii).

#H#HPar###OnbITE o HaOJIFO JEHUTO TEILJIOBOTO
pacIIMpEeHHUs Ta30B.

#H##Par###OnbITEI TI0  OOHAPYXKEHUIO JCHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPAaBHOMEPHOE JABM)KEHUE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKeHUU. Pacdy€r mytu M BpeMeHu
JIBUKCHUS
SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 T€JN KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt## InotHocTs BemiecTBa. CBSI3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna kak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' MIOMOMUIbIO AUHAMOMETpA
37 ###Parf##SIBnenne TaroreHus u cuwia TsokecTd. Cuna
' TSKECTH Ha JpYrux IiaHerax. Bec tema. HeBecomocTh
38 Cuna tpenusa. TpeHHE CKOJNBXKEHUS U TPEHHE MOKOS.
' TpeHune B npupoie U TEXHUKE
19 ##H#Par###ClloXKeHre CHJl, HANpaBICHHBIX [0 OJIHOM
. npsiMoil. PaBHOAEMCTBYOIAs CHIT
310 [TpakTueckue paboThI:

OHpCIICJ'IeHI/Ie CKOpPOCTH  PAaBHOMCPHOTO  JABUIKCHUA




(wrapuka B JKMJKOCTH, MOJEIU  3JIEKTPUYECKOro
aBTomMoOmMIIT u Tak pganee). OmpeneneHue cpemHen
CKOPOCTH CKOJIBXXKEHUS Opycka WIM IIapuka 1o
HAaKJIOHHOM  IuIOoCcKOCTH. OmnpeneneHue  IJIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JI€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUS (nedopMmanyu) NpyKUHBI OT
OPUIOKEHHOM  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCHUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Teja U

XapakTepa COoIpruKaCaroImmnxcs HOBerHOCTefI

dusndeckre SBICHUSA B Ipupoac: NpUMEPLI IBHKCHUA C

3.11 Pa3IMYHBIMKU CKOPOCTSIMU B )KMBOW M HEXUBOU IPUPOJE,
JIEHCTBHE CHUJIBI TPEHUS B IPUPOJIC U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: JMHaAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIMUYEHUS 1aBJICHUSA
4o JlaBnenue raza. 3aBUCUMOCTb JlaBJIEHUs Ta3a OT 00bEMa,
' TEeMIIEPATYPbI
43 Ilepenaya naBneHust TBEPABIMU TEJIAMHU, KUAKOCTAMU U
' razamu. 3akoH [lackains. [TneBMaTHUECKE MalTMHBI
3aBUCUMOCTh  JIaBJI€HHUSA KHJIKOCTH OT  IIyOUHBI.
4.4 IMuapocratuueckuit mapagokxc. CooOmaronmecs cocyabl.
I'mapaBnuueckne MEXaHU3MBI
ATtmocdepa 3emnu u atmMocdepHoe naBieHue. [IpuunHbl
45 CyIIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emin. OmnbIT
' Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUS OT
BBICOTBI HaJ] YPOBHEM MODS
6 W3mepenue armocepHoro nasineHus. I[Ipubopsl ams
' U3MepeHus aTMOC(HEpHOro AaBJICHUS
[eiicTBue XUAKOCTH M Ta3a HAa NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena
4.8 IInaBanue Ten. BozgyxomnnaBanue
4.9 [TpakTueckue paboThI:




4.10

4.11

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTPYKEHHOH B JKUIKOCTh YacTH TeJja.
Onpenenenre BbITATIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha
TE€no,  NOrpyxEHHOEe B  JKUIAKOCThb.  [IpoBepka
HE3aBHCUMOCTU BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIbITHI,
JICMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIICH
CHJIBI, JACWCTBYIOLIEH Ha TEJIO B KHUIKOCTH, OT 00BEMa
MOTPYKEHHOW B UJKOCTh YAaCTHU Te€la U OT IIOTHOCTH
JKUIKOCTH. KouctpynpoBanue apeoMerpa HIIH
KOHCTPYUPOBAHME  JIOJAKU M ONpeaesieHue €€

TPYy30I0IbEMHOCTH

du3nyeckue SABJICHUSA B npupoae: BIMAHHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKHMBOM OpraHusMm, IJIaBaHHuC

pBIO

TexHUYecKkne YCTPOWCTBA: COOOINAIOIIMECS COCY/bI,
YCTPOMCTBO BOAONPOBOJA, THAPABINYECKUHA IIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HacoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexanudeckast MOIITHOCTb
53 [IpocTeie  MEXaHU3MBL: pbIYar, OJIOK, HAKJIOHHAS
' 10cKocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHue paBuia PaBHOBECHUS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKU.  Koaddumment
5.5 MI0JIE3HOTO NercTBUS MEXaHHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUH TeJIa, TOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg [TomHass MexaHWYecKas JHEprusi. 3aKOH W3MEHEHUS H
' COXpaHEHHsI MEXaHUYECKON YHEPTHH
5o [TpakTudeckue pabOTHI:

###Par#H#Onpenenenue pabOTbl CUJIBI TPEHUS MPHU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM [BWXEHHHM Te€Ja 10 TOPU30HTAIBHOU
nopepxHoctu. MccienoBanue ycIOBUM  pPaBHOBECHS
peryara. HMamepenue KIIJI HakIOHHOH IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON SHEPTrUU

duznyeckue SIBICHUS B npupoac: pbiHaru B TECIIC

5.10
YeJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, SKUAKOIO U razoo0pa3zHOro
6.2 cocTossHUM BemiecTBa. Kpucramnuueckue M amop¢HbIe
Tena
OOBbsicHEeHHEe CBOWCTB Ta3oB, KUAKOCTEH W TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciimpeHye u cxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sneprusa. CrnocoObl U3MEHEHUsI BHYTpEHHEH
' SHEPTUU: TeIIonepeaada U CoBepIIeHne paboThbl
63 Bunel temonepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsooOMEH M TEIOBOE paBHOBECUE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHUE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TemoTa IIaBIeHUsS
[Tapoobpa3zoBanue w  KoHAeHcamws. McmapeHue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 OHeprus TomuBa. Y ieibHasl TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIUIOBOTO ABUTrarens. TersoBble ABUraTeNld U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue pabOTHI:
#H#H#Par#H#OnbITEl 0 OOHAPY)KEHUIO JEMCTBUSI CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
#H#H#Par###0ONbITBl  1I0  BBIPALMBAHUIO  KPUCTAJUIOB
IIOBapE€HHOM COJIM WJIM caxapa.
#H#HPar#H##OnbITel 110 HAONIOAGHHMIO  TEMJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEIl.
6.17 ###Par###Onpenenenue naBleHUs BO3AyXa B OajuloHe

LINpULA.
###Part#H#OnbBITE, NEMOHCTPUPYIOIINUE 3aBUCHMOCTH
JIaBJICHHUs BO3[yXa OT ero oO0bEéMa U HarpeBaHHs WU
OXJIAKCHHUSL.

##H#Par###][poBepka runoressl JMHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIepaTyphl.

###Par##Habmonenne W3MEHEHUS BHYTPEHHEN




SHEPTUU TelNa B Pe3yibTaTe TEIUIoNepenadd M padoTh
BHEILIHHUX CHIJL.

###Par###lIccnenoBanye SABICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAHUH XOJOJHOW U rOpsYEr BOJIBI.
###Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIY4YEHHOTO BOAOW TMPH TEIJIOOOMEHE C HarpeThbiM
METAJUTMYECKUM ITUITHHIPOM.

#HH#Par#H##Onpenenenue  yIelbHOM — TEIUIOEMKOCTHU
BCIICCTBA.

###Par###lccnenoBanue npouecca UCapeHusl.
###Par###OnpenenieHue OTHOCUTEIBHON  BIAXKHOCTH
BO3/IyXa.

###Part##OnpeneneHue yIaeIbHOW TEIUIOTHI IJIABJICHUS

JIBJA.

6.18

6.19

®dusnyueckue SBICHUA B NPHUPOJAC: TOBEPXHOCTHOE
HaTsOKEHUE W KallWUISIPHBIE SBICHUS B TPHUPOJIE,
KpUCTAJUIBI B NpUpoJie, udiiydenue CollHIla, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuueckue  ycTpoicTBa:  KamWuIsApbl, TMPUMEPHI
HCIOJIb30BaHUS KPUCTAJIOB, >KMJIKOCTHBIM TEPMOMETP,
JaT4UK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poaa 3JeKTpUUECKUX 3apsIoB
B3aumoneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apS0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX TMOJIER
(Ha KaUeCTBEHHOM YPOBHE)

7.4 Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN




anekTpuyeckuil 3apan. Ctpoenue aroma. IIpoBonHuku n

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' NEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOT'O TOKA
JeiicTBus 3IEKTPUYECKOrO TOKa (TerioBoeE,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
AKHUAKOCTAX U razax
. Onextpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE
' HaIpsHKEHNE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOE UM MapajjiesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PabGota W MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNEeKTpUYecKUe LEenu U MOTPEOUTENH SJIEKTPUUECKOMN
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
[TocrosHuHble MarHuThl. B3auMopencTBuE MOCTOSHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe monie 3eMJM U €ro
' 3HaYEHHE IS KU3HU Ha 3eMiie
716 OmnpiT Dpcrena. MarHuTHOE MMOJIE PIAEKTPUUECKOTO TOKA.
' [IpumeHeHue MeKTPOMarHuTOB B TEXHUKE
JlelficTBE€ MAarHUTHOTO MOJS Ha IPOBOJHHUK C TOKOM.
17 DNeKTpoJABUTaTeNh MOCTOSTHHOTO TOoKa. Mcmonb3oBaHue
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
Onbertel @apanes.  SIBneHue  IIEKTPOMArHUTHOM
7.18
naaykuuu. I[pasumno Jlenna
7.19 DNEeKTPOTeHEPaTOP. CriocoOmI TTOTyYEHUS




MEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300HOBJ/IIEMBIX HCTOYHHKAX SHEPIruun

7.20

[IpakTuyeckue paboOTHI:

OnbIThl O HAOMIONEHUIO JIEKTPU3ALUM TeJl UHIYKIHEH
U IIPU CONIPUKOCHOBEHHUH.

HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
IIPOBOJHUKY U TUAIEKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

W3mepenue u peryinupoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSLKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTD
ANEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka 1mpaBwia CJHOXKEHMS HANpsDKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PpPE3HCTOpOB.
[IpoBepka mpaBuiia Aas CHJIbI TOKa MpU MapajuieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIEJISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KII/I narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSI IMOCTOSHHBIX MarHHUTOB.
N3ydyeHre MarHuTHOTO TOJISI OCTOSIHHBIX MarHUTOB MPHU
uxX OoO0beAMHEHUM |  pasjencHud. VccremoBaHue
JEMCTBUS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI

TOKa MW HaIpaBJICHUA TOKa B KaTyIIKE. I/I3y‘-ICHI/Ie




7.21

I[el\/'ICTBI/IH MAarouMTHOIrO II0Ji1 Ha IMPOBOAHUK C TOKOM.

KouncrpymnpoBanue u U3y4eHUe paboThI
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO SABJICHUA SHCKTpOMaFHI/ITHOﬁ HHAYKIHUU:
Hucciacg0oBaHUC W3MCHEHMH 3HAYeHUSI U HaITpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

Ouznyeckue SBICHUS B MPUPOJE: IJIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Apei( MOIIOCOB,
pOJIb MarHUTHOTO TIOJIS JUISI )KU3HU Ha 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTaT, CUYETUMK DIICKTPUUECKON DHEPTHUH,
JIEKTPOOCBETUTEIIbHBIC ~ MPUOOPBI,  HArpeBaTeIIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEJOXPAHUTENH, OJICKTPOMArHUT, ODJIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kog snemenTta [IpoBepsiemble 2I€EMEHTHI COAEPIKAHMS
paznena
MEXAHWYECKUE SABJIEHW S
g1 Mexannueckoe JBWKEeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO ABIIKCHUS
g 8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
##H#Par##HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKECHHE.
8.4 CpenHsis ¥  MIHOBEHHass CKOpPOCTh Tella MpH
HEpPaBHOMEPHOM JIBHXKCHUH
9.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

JIBHKEHHE




8.6

###HPar###CBo00onHO0e nanenue. OnpITel [ammies

###Par###PaBHOMEpHOE JIBMDKEHHUE 110 OKPY>KHOCTH.

8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTeIbHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTrona
8.11 Hi#ParfH##1 [puHIUI cyneprno3uuuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
213 #H#H#Par#H###Cuna TpeHus: cuia TPEHUs CKOJBXEHMUS,
' CHJIa TPEHMSI [TOKOs, IPYTHe BUABI TPEHUS
214 #H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOHOTO MaCHUS
815 JBuwxenne  miuaHer  Bokpyr  Comuua.  IlepBas
' KOCMMUECKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
PaBHOBecue maTepuanbHON TOUKHU. AOGCOIIOTHO TBEPIOE
8.16
TEJOo
%17 ###Par###PaBHoBecue TBEPIOro Tejla C 3aKpEIUIEHHON
' OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynee Tena. 3mMenenue umnynbca. UIMnynbe cuiibt
8.19 3aKOH COXpaHEHUsI UMITyJIbCa
8.20 Hi#HtPar#H#PeakTBHOE ABM)KEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
229 PaGora cun TsxectH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
823 [loTrenumanpHass dSHeprus Teia, MOAHATOTO  HaJ
' MTOBEPXHOCTBHIO 3eMIIH
8.24 [TorenumanpHas YHEPIUs CKATOU MPYKUHBI
995 ###Par###Kunernueckass  sHeprusa.  Teopema o
' KMHETUYECKON SHEPTUU
8.26 #H##Par###3aKkoH coXpaHEeHUs: MEXaHUYECKOM dHeprun
827 [IpakTuyeckue pabOTHI:

OmpesenieHne CpemHEe CKOPOCTH CKOJIBKEHHUS Opycka




8.28

8.29

WIH JBWKEHHUS IIapuKa MO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpEeHUsl Tella IPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBYDKEHUHM 0€3 HAYaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psAd HEYETHBIX 4YHCEI, TO COOTBETCTBYIOLIHE
POMEKYTKHA BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHUS
OT CWIBl HOpPMalbHOTO JaBieHus. OmnpenencHue
KOdpUIIMEHTa TpPEHUs CKOJbkeHus. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThHl  CUIIBI
TPEHUS. TIpU PABHOMEPHOM JIBIDKEHHHM Tela IO
TOPU30HTANBHOM MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCIIOJIb30BAHUEM  HETOJBIXKHOTO M TOJIBHIKHOTO

0JIOKOB

@u3nYeCKUe SIBICHUS B MPUPOJAE: NMPUWIUBBI U OTJIUBBI,
nBuKeHue IuiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBH)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KOJIEOAHUH: IepHO/, YaCTOTa, aMIUIUTY/1a
09 Marematnueckuit u MIPY>KUHHBIN MasITHUKHU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue kosiebanus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexannueckre BosIHbl. CBOMCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHble U MonepeyHble BOJHBI. J[nMHA BOJIHBI U
' CKOpPOCTB €€ paclpocTpaHEHUs. MexaHM4eCKHE BOJIHbI B
TBEPIOM TeJIE, CECMUYECKUE BOJTHBI
9.5 3Byk. ['pomMKocCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa




9.6

HNudpa3Byk u ynpTpa3Byk

9.7

9.8

9.9

[IpakTHyeckue paboOTHI:

OmnpeneneHue 4acToTbl W Hepuoja  KosebaHMi
MaTEMAaTHYECKOTO MAsITHUKA.

Omnpenenenue 4acToTbl W Hepuoga  KosebaHuid
IPY>KMHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KojeOaHMi
IOJBEIIEHHOI0O K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KojeOaHuit
IPYKMHHOI'O MasTHMKa OT Macchl rpysa. IIposepka
HE3aBUCUMOCTH nepuonaa KoseOaHui rpysa,
IOJIBELIEHHOIO K HHUTHU, OT MacChl I'py3a U KECTKOCTH
NpYXUHBL M3MepeHne ycKopeHus CBOOOTHOTO TaieHHs
duznyeckue SBICHUS B Impupoac: BOCIPHUATHUC 3BYKOB
KUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMHUYECKHUE BOJIHBI,
IIyHaMH, dXO0

TexHu4eckue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMATHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ixana >71€KTPOMarHUTHLIX BOJIH
10.3 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeTa.
' BonHoBBIE CBONICTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  DIEKTPOMAarHUTHBIX BOJH C
TIOMOIIIbI0 MOOHMIIBHOTO TenedoHa
dusnueckue SBIEHUS B TpupoAe: OHOIOrHyeckoe
10.5 JENUCTBHE BHJIIMOTO, yIBTPaQHOIETOBOTO u
PEHTT€HOBCKOTO U3Iy4EHUM
10.6 TexHnueckue yCTpOMCTBA: HCII0JIb30BaHNE
' AJIEKTPOMAarHUTHBIX BOJIH JJIS COTOBOM CBSI3U
" CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmoniens cBeta. MicTouHMKY cBETa
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11.2

[IpsimonHENHOE pacpoCTpaHEHUE CBETA

Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs

11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [lonmHOE BHYTpEHHEE OTpakKEHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3E
116 Onrtuueckast cucrema ¢oroannapara, MHKPOCKONa U
' TeJecKoIa
17 I'maz kak onTuyeckas cucremMa. biu3opykocTs Hu
' JAJIbBHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue cieKTpaiabHBIX IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KeHHsI CBETOBOTO JIyya OT yIJjia MajJeHusl.
###Par#H##l13yuenne  XapakTepUCTHK  H300paykeHus
IpeaMeTa B INIOCKOM 3epKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJICHUsI CBETOBOIO Jiyya OT YIJla HaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par##H#lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par###Onpenenenue (QOKYCHOIO PpacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEN JTUH3BI.
#H##Par###OnbITHl 110 pa3loKeHUIo0 Oeloro ceera B
CIEKTD.
###H#Par#H##ONbITBl 110 BOCHPUATUIO I[BETA IPEIMETOB
MIpU UX HAOJIIOJEHUH Yepe3 LIBETOBbIE (PUIIBTPHI
Oduznyeckue sABiIeHUS B npupone: 3aTMeHus CoiHua u
11.10 JIyHbl, 11BE€Ta TeN, ONTHYECKHE SIBICHUS B aTMocdepe

11.11

(uBet Heba, pedpakius, pagyra, MUpax)
Texuuueckue yCTpOMCTBa: OYKH, HEPUCKOTI,

(dhoToanmapar, ONTHIECKHUE CBETOBOIBI

KBAHTOBLGIE ABJIEHUA




OnbiTel Pezepdopna w mmanerapHass MoOJenb aToma.

121 Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneityaThie CIEKTPbI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO sapa. M3oTonsl
15 PanuoaxkTuBHble npeBpaiieHus. llepmon mnomypacmnana
' aTOMHBIX SI1EP
126 SAnepHble peakuuy. 3aKOHbI COXPAHEHUs 3apsiIOBOrO U
' MaccOBOI0 YHCEIl
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHepruu
' ConHua u 3B€311
129 Snepnag osHepretuka. JlecTBHME — pagMOAKTUBHBIX
' U3JIy4EHUH Ha )KUBBIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HaGumtonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
12.10 U3JIy4EHUs.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPTUM YaCTHIIbI
10 TOPMO3HOMY NyTH (110 (poTOorpadusiM).
N3mepenue pagnoakTuBHOro (hoHa
@dusnyeckue SABIEHUS B IPHUPOJAE: E€CTECTBEHHBIN
pPaaMOaKTUBHbBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaAMOAaKTUBHOE H3JIy4YeHUE IPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3JIy4YEHHH HA OPraHu3M
YeJI0BEKa
1212 Texnuyeckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTb 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomell poau (U3MKM B pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nuecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKIJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOT Ui

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEILIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBICHUI
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIEHHsT TIPaBIIT 0€301acCHOTO TpyZa: HaOMoAeHUE (PU3HUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUI (PU3NYECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH MTOTPEITHOCTH, JAETaTh BEIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sjipa) U YMEHHE NPUMEHSITh UX IS

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie€ W B KOHTEKCTE CHUTyalUud MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOWCTBA (PU3UUECKUX

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCUHICHUU 3a1a4n

YMeHHue XapakTepu3oBaTh IIPUHLHUINBI  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXKAWOIIEH cpele; MOHUMaHUE
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WuTtepHer; BrnajcHHe 0a30BBIMH  HABBIKAMH  IPEOOPA3OBAHHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'd 110 ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE ABJIEHUA
1 Mexanuyeckoe naBuxeHue. MarepuanbHas Touka. Cucrema OTCYETA.
. OTHOCUTENBHOCTD ABMIKCHHUS
PaBHoMepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. Dopmyna
1.2 JUUISl BBIYMCIICHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMepHOE NpsIMOJIMHEHHOE JBH)KEHUE. 3aBUCUMOCTbh KOOpPJMHATHI Teja
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBHKCHHUS:
13 xX(r)=x,+vt
I'padku 3aBHCHMOCTH OT BpPEMEHH IS MPOCKIMH CKOPOCTH, MPOCKIIHH
NepeMenIeHus, MyTH, KOOPAMHAThl NPU PABHOMEPHOM IPSAMOIUHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TeJla OT BPEMEHHU B Clydyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBUKEHUS:
5
Self) =vg, =i+ = ;
2
@opMynbl Ul TPOEKIMHU NEPEMEIIEHUs, MPOEKIIMH CKOPOCTH U IPOEKIUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 s.(D)=yy,-t+a,- 5
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zz‘g:rsrc
I'paduku 3aBUCUMOCTH OT BpPEMEHHU HJisi MPOEKIMH YCKOPEHHs, TPOCKIIUU
CKOPOCTH, MPOEKIMH MEPEMENICHUsI, KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBoOoanoe magenue. Dopmysibl, ONMHUCHIBAIOIINE CBOOOHOE TajJeHUE Tema
1.5 M0 BEPTHUKAIU (JIBUXKEHHE Tella BHU3 WUJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJi NPOEKLIUH YCKOPEHWS,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TMPH CBOOOJHOM IIaJICHUM TeJa IO

BEPTUKAJIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella M0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

dopmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
27R
L=
T

LenTpocTpeMurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTENBHOTO

16 yckopeHus. @opMyiia Il BBIYMCICHHS] YCKOPEHUS:
2
a. — L
"R
®opmyiia, CBSI3BbIBAIONIAS IEPHO U YaCTOTY OOpAICHUS:
v = !
T
Macca. ITnotHocts Bemecta. @opmyra i BBIYUCICHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIbI,
JICHCTBYIOLIEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. p I _Fl—>2
1.12 Tpenue nokos u TpeHue CKoibKeHUA. Dopmyna JUisl BBIYMCIEHUS MOy



1.13

1.14

CHJIBI TPCHUSA CKOJIBXKCHUS:

szp-;"-f

Hedopmarus tena. Ymopyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

BCCMI/IpHOe TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -1,
F=G.—L1_2
R
Cuna 1sprecTu. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopMmyia Juisi BBIYUCICHUS CHIIBI TSHKECTU BOJIHM3M MOBEPXHOCTH 3emiu: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTth u MEeperpy3Knu

1.15

Nwmnynbe Tena — BekTopHas pu3nyeckas BeIMYUHa.
p=mi

I/IMHy.]'ILC cucTeMbl Ted. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

1.17

1.18

3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTOM CUCTEMBI TEJ:
p=nyUy +n, Ly =const
PeaxkTnBHOE ABMKEHIE

Mexanunueckas padota. @opmMyria sl BEIYUCICHUS paOOThI CHUJIBI:

A=Fscosc

Mexann4deckass MOIIIHOCTb:

nv=24
I

Kunernueckas n MMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KHUHETHYECKOM OHCPTHHU:



IJE)E
By

TeopeMma o0 kuHeTHueckou sHeprur. Popmysia 1 BHIYUCICHUS

IIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHeprus:

E=E;+E p
119 3aKOH COXpaHEHMsI MEXaHUUECKOM 3Heprun. @opmysia s 3aK0Ha
COXpaHEHUs MEXaHUYECKOM PHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparteHne MeEXaHUUYECKON YHEPTUU NTPU HATTMYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. Moment cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWXHBINA 0110ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEpAOTO TEmA.
@opMyia 11 BBIYKMCIICHUS TaBJICHHS TBEPIOIO Tena:
F
pP= h
101 JaBnenue raza. ATMocepHOe TaBieHHUE.
' I'mapocraTndeckoe AaBJIEHUE BHYTPH KUIKOCTH.
®opmyra 1715 BBIYUCIIEHUS JaBI€HUS BHYTPU KHUJIKOCTH:
P=pgh+Puy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
123 3akoH Apxumena. Dopmyna Ui ONPEACIICHUS BBITAIKUBAIOIIEH CHJIBI,

,Z[CﬁCTBymH.ICﬁ Ha TCJIO, HOFPY)KéHHOC B XXUJAKOCTB MJIM ras:



1.24

F A T pgv
VCJIOBI/IC IIJIaBaHUS TCJia. HﬂaBaHI/Ie CyﬂOB nu B03I[yXOHHaBaHI/Ie

Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJ M YacTOTa KoJeOaHHIA.

dopmyia, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MaremaTuueckuid M NPYKUHHBIA MasATHUKH. [IpeBpailleHre SHEpruud mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

MexanndecKkre BOJIHEL. HpO,Z[OJ'IBHBIe " IMOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

A=v-T

3ByK. 'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TPaHMIIE

nByx cpell. MHdpa3Byk U ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIIOTHOCTU BEIIECTBA; apXUMEAOBOM CHUJIbI; KECTKOCTH
HPY>XKUHBL; K03((HUIIMEHTA TPEHUS CKOJIbKEHNUS; paOOThI CUIIbI TPEHUS, CHIIBI
YIOPYTOCTH; CpEeIHEN CKOPOCTH JABMKEHUS OpYyCKa 110 HAKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Ipu JBMKEHUU MO HAKIOHHOM MJIOCKOCTH; YacTOThl U
nepuoja KojiebaHMM MaTeMaTHYeCKOro MAasTHUKA; 4acTOThl W Iepuoja
KoneOaHUi MPYXKMHHOTO MasTHUKA; MOMEHTA CHIIbI, JIEHCTBYIOIIETO Ha
pplyar; paboThl CHUJIBI YINPYrocTH MpU MOABEME Tpy3a C IOMOILBIO
HEMOJBI)KHOTO 0JioKka; pabOThl CHJIBI YIPYrocTH NpH MOABEME TIpy3a ¢
IMOMOIIBIO TTOJABHKHOTO OJIOKA.

HccnenoBanye 3aBUCUMOCTH apXMMEJOBOI CHIIBI OT 00b&Ma MOrpyx EHHOM
4acTU Tejla U OT IJIOTHOCTH >KHMJIKOCTH; HE3aBHUCHUMOCTH BbITAJIKMBAIOIIEH
CWJIBI OT MAacchl Tejla; CHJIbI TPEHUS CKOJBXEHHMSI OT CHJIbI HOPMaJbHOIO
JaBJI€HUS M OT poJa MOBEPXHOCTH; CWJIBl YIPYroCTH, BO3HUKAIOIIEH B
NpYyXHHE, OT CTeNeHH Ae(opManuu MpyKUHBI; YCKOpEHHUs Opycka OT yria
HakKJIOHa Hampapisiollel; mnepuoga (YacToThl) Koye0aHUI HUTSHOTO
MasTHUKA OT JUIMHBI HUTH; Mepruoja KoJieOaHuil Npy>KMHHOTO MasiTHUKa OT
Maccel TIpy3a M JKECTKOCTH MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH

nepuoaa KOJICOAHMI HHMTSHOIO MasSTHHKA OT MAacChl rpysa. HpOBepKa



yCIIOBHUSI paBHOBECHS phlyara

Qusuueckue seneHus 6 npupode. TPUMEPbl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOW M HEXHUBOM IPUPOAE, NECUCTBUE CUIBI TPEHUA B

IpupoaAc M TEXHHUKE, MNPUIKWBBI U OTIHBbI, IBHXXCHHUC ILIAHCT ConHeunon

1.30 CUCTEMBI, PEAaKTUBHOE JBUKCHUE OJXUBBIX OPraHU3MOB, pblYarud B Tele
YeJIOBEKA, BIMSIHUE aTMOC(HEPHOTro JIaBIECHUS Ha )KUBOM OpraHusM, IjIaBaHue
pBIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3EMIIETPSCEHHE, CEHCMHYECKHE
BOJIHBI, I[yHaAMH, 3XO
Texnuueckue ycmpoucmea. CIIUIOMETpP, JaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, AMHAMOMETp, MNOJIIMIIHUKH, PAKeThl, pblyar, NOJABM)KHBIM MU

131 HEMNOJIBWKHBIA 0JIOKH, HAKJIOHHAS! TJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY,

' cooOuiaroImecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABINYECKH ITpecc,
MaHOMETp, OapoMeTp, BBICOTOMEP, MOPUIHEBOH HACOC, apeoMeETp, IXOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETUUECKOW TEOpHUM CTPOCHHUS

2.1 BeuiecTBa. Mojenu TBEPAOro, JKUIAKOTO U ra3o00pa3HOrO COCTOSIHUM
BenlecTBa. Kpucramuinyeckue u amopdHeie Tena

59 JlBrxkeHue yacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YaCTHUIl C

. Temneparypoii. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sueprus. Pabota u Teruionepenada Kak crocoObl M3MEHEHHUs

' BHYTPEHHEHN SHEPTUU

2.7 Bunel Temonepenayn: TeMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpeanne wu oxnaxaenue Tten. KoaudectBo TemnoTel. Y aenbHas
TEIIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpaHEHMs PHEPIUU B TEIUIOBBIX Ipolieccax. Y paBHEHUE TEIIOBOTO
2.9 OayaHca:

O +0,+..=0



2.10

Ucnapenue u xonaeHcauus. M3MeHeHUe BHYTPEHHEN SHEPIUU B MPOLIECCE
ucrapeHuss W KoHjaeHcauuu. Kumenue KUIKOCTU. YenbHas TeIoTa

napooOpazoBanust: L = Q/m

2.11

Bnaxnoctn BO3ayXa

2.12

2.13

[InaBnenne u xKpucraumzanus. l3MeHeHue BHYTpeHHEH »HHEPruM mpu

IUIAaBJICHUU U KpUCTAJIJIM3alluU. yI[eHBHaH TCIIJIOTA I1JIaBJICHUA:

BHyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CrOpaHus

ToIMBa: ¢ = Q/m

2.14

[Tpunnume! paboTe! TermmoBeix AsuraTenei. KIT/ remmoBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTHM — METAUIMYECKOTO  LIWJIMHJPA;
KOJIMYECTBA TEIJIOThl, IOJYYEHHOr0 BOJOH KOMHATHOM TeMIIepaTyphbl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIyIIEH HArpeTblii IWINHJD;
KOJINYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM LWIMHAPOM, MOC]IE OIyCKaHMs
€ro B BOJly KOMHATHOM TeMIepaTyphl; OTHOCUTEIbHON BIaKHOCTH BO3/1yXa;
yIEIbHOW  TEIUIOTHI  IUIaBIEHUS Jipaa. lccnenoBaHue  M3MEHEHMS
TEMIIEpPATypbl BOABI NPU Pa3IMUHBIX YCIOBUSAX; SBJIEHUS TEII00OMEHa MpHU

CMEIIMBAaHUH XOJOIHOHN U FOqueﬁ BOJBI; IIpo1ieCcCa UCITApCHUA

2.16

2.17

3.1

Qusuueckue sA6nenus 8 nNpupode: TIOBEPXHOCTHOE  HATSDKEHHE U
KaNMWJUISIPHBIE SIBICHUS B MPHUPOJAE, KPHUCTAUIbI B MPHUPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOpCKUE Opu3bl; 00pa3oBaHUE pPOCHI,
TyMaHa, UHesl, CHera

Texnuueckue  ycmpoticmea:  KalMJULIPbl, INPUMEPBl  MCIOJb30BaHUSA
KpUCTAJIJIOB, JKUJKOCTHBI TEpMOMETp, AAaTYUK TeMIIepaTypbl, TepMOocC,
cucTeMa OTOIUICHHS JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHHA,
JIBUTATEIb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onektpuzarys Ten. [[Ba BUia dIeKTPUYECKUX 3apsiaoB




3.2 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
34 Onexrpuueckoe mnojue. Hampsx€HHOCTh 3nekTpuueckoro mnouid. Ilpunumn
CYIIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn snektpuueckux 3apsaoB. JleHcTBHE 3JIEKTPUYECKOrO0 MOJs Ha
3JeKTpUUEeCcKre 3aps/ibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHuBIN 3nekTpuyeckuid TOK. JlelcTBust snekrpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
3.6 I=q/t,U=A/q
DIEeKTpUYECKOE COMPOTUBIIEHUE. Y IEIIbHOE IIEKTPUUECKOE COTPOTUBIICHHE:
3.7 R =pl/S
18 3akoH OMa i yyacTka anekrpuueckoit uenu: I = U/R
[TocnenoBarenpbHOE COEIMHEHHE POBOAHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOJHUKOB PABHOTO CONMPOTUBIICHUS:
U =U;I=1+I; rR=5,
2 2 -
CwMmeriaHnHbIe COETMHEHUS TIPOBOTHUKOB
PaboTa 1 momHOCTE A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 0= 2Rt
3.1 OneiT Opcrena. MarHuTHoe Mosie IpsIMOTO NMPOBOJHMKA C TOKOM. JImHum
MarHuTHON MHAYKIIMHU
313 MarauTHOE MOJie MOCTOSSHHOIO MarHuTa. B3amMoaencTBue MOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM



3.15

OnbiTel Papazes. SABiaeHue 35eKTpoMarHuTHOM nHayKkuu. [Ipasuio Jlenma

3.16

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHBIIEHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucropbl, JaMmIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COIIPDOTUBJIIEHUS OT JJIMHBI IPOBOJHHUKA, IUIOIIAJU €ro
MOTMIEPEYHOI0 CEUYECHHUS U YJEIbHOTO COMPOTUBIICHUSI.

IIpoBepka  mpaBwia A DJIEKTPUYECKOTO HalpsDKEHUsT  NpHU
MOCJIEZIOBATEILHOM ~ COEAMHEHUU IPOBOJHUKOB; TMpaBHJa JUIS  CHIIBI
NEKTPUYECKOT0 TOKa IMPU MAPAICIBHOM COECIMHEHUH IPOBOJAHHUKOB

(pe3uCTOpHI U JIAMITOYKA)

3.17

3.18

3.19
3.20
3.21
3.22

DQusuueckue A61eHUs 6 npupode. DIEKTPUUYECKHE SIBICHUS B aTMocdepe,
ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE ToJe 3emid, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O TOJIS AJ1s1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOII, aMIIEpMETp, BOJIBTMETP, peocCTar,
CUETYMK JJIEKTPUYECKOM DHEPruM, SJICKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelbHbIE 3IEKTPOIPUOOPHI (mpuMepsI), 3JIEKTPUYECKHUE
MpeIOXpaHUTENH, DJIEKTPOMArHUT, SJCKTPOABUTATENb IMOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

OnexTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

JlyueBas mojzenb cBeta. [IpsaMosinHeiHOE pacIpOCTpaHEHNE CBETA

3akoH oTpaxeHus cera. [Tnockoe 3epkano

HpeHOMHeHI/Ie cBeTa. 3aKOH ITPEIIOMJICHUA CBCTA

3.23

Z[I/ICHepCI/ISI CBCTa

3.24

3.25

3.26

JInnza. Xox nyqeﬁ B JIMH3C. (DOKYCHoe PacCCTOSAHUC JIMH3bI. OnTuueckas cuiia

muH3bl: D = 1/F
I'na3 kak ontuyeckas cucrema. Onruyeckue npubopsl

IIpaxmuueckue pabomul

###Par#Ht#l13mepeHne ONTHYECKON CHIIBI COOMparomiell JTHH3BL, (POKYCHOTO
paccrosiHus coOuparomieil JuH3bl (10 CBOMCTBY paBEHCTBAa pa3MepoB
mpeaMeTa U U300paxeHusl, KorJa MpeMeT PaciioioKeH B IBOWHOM ¢okyce),
ITOKa3aTels MPEJIOMIICHHS CTEKJIa.

###Par#Ht#llccnenoBanue CBOMCTBA N300paXKEHUS, MOJTYYEHHOTO C TTOMOIIBIO



coOuparomiel JTUH3bI; U3MEHEHUs! (POKYCHOTO PacCTOSHUS JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS] CBETOBOIO JIyda OT yIJia IaJeHus Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3armMeHus CoaHIa HYHLI, OoBE€Ta TECI,

327 OINITUYECKHUE SBJIEHUS B atMoc(epe (uBeT HeOa, pedpakuus, pagyra, MEPax)
308 Texnuueckue ycmpoticmea: O4YKH, TEPUCKOI, (oToamnmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
il PamunoaktuBHOCTE. Anb(a-, Oera-, ramma-usznydeHus. Peaknuum ambda-u
’ Oera-pacnajga
42 OmnwiTel Pesepdopaa mo paccesnuto anbda-yactuil. [lmanerapuas monenb
. aTroma
4.3 CocraB aromHoro sjpa. M3oronst
4.4 [lepuon nmonypacnaaa aTOMHBIX siA€p
4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAI0BOIO U MaCCOBOTO UUCEIN
Qusuueckue s6IeHUs 8 npupooe: ECTECTBEHHBIN pPaJHMOAKTHUBHBIN (OH,
4.6 KOCMHYECKHE Jy4YH, PaTUOAKTUBHOE H3IY4YCHHE TNPHUPOIHBIX MHHEPAJIOB,
JICMCTBUE PaJIMOAKTHBHBIX U3TyYCHUI Ha OPTaHU3M UYeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIBHBIH JO3UMETP,

kamepa BunbcoHa, syiepHasi sHEpreTuKa
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