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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toMm (eaepaabHON pabodei MporpaMMbl BOCIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaIpaBieHO Ha (QopMupoBaHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUI0 H3YyYeHUs
¢u3MKN Ha JAEATETbHOCTHON OCHOBe. B mporpamme mo Qu3suke y4MTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanusainmu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM OO0YyUYEeHHS, a TAKKe
MEXKMPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycraHaBIMBAET paclpeesieHne y4eOHOro MaTepuaia
1o rogam oOydeHus (10 KjaccaM), MpeajaraeT NpuMEpPHYI0 MOCIEI0BaTENbHOCTD
U3y4EHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOrO COJACp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pazpaboTaHa C LEIBIO OKa3aHHUA METOJAUYECKOM
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hrU3nUecKoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIIACT HauOojee SICHbIC
oOpasipl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHMsI, TO €CTh Crocoda MOoJyYeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (PU3MUECKOro OoOpa3oBaHUsS B CTPYKType OOILEero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUU €CTECTBEHHOHAyYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMIPEAINOJaraet OBJIaJICHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

+ HAy4YHO OOBACHATD SIBJICHUS;

+ OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

+  UHTEPIPETHPOBATh JaHHBIEC U UCMOJIH30BaTh HAYUHbIE T0KA3aTEIbCTBA IS

MOJTyY€HUS BEIBOJIOB.



[lenn wusyueHus (GU3UMKA HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenomaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpa3oBaTenpHBIX oOpraHusanusax Poccuiickoit ®Dexepanuu, peamu3yONINX
OCHOBHBIE  00I111€00pa30BaTENbHBIE TPOrPAMMBI, YTBEPKIEHHOW peIICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickort deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).

Heau uzyyenust pu3suKu:

« npuoOpeTeHHEe HWHTEepeca W CTPEMJIEHUS OOyYarouuxcsi K HAayYHOMY
W3YYEHHUIO TPUPOJABI, PAa3BUTHE HUX HHTEIUIEKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MO3HAHUS U (OPMHUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYXKAOIIUM SIBIICHUSIM;

« (popMupoBaHHE HAYYHOIO MUPOBO33PEHHUS KaK Pe3yJIbTaTa H3y4YE€HHsI OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

« (opMupoBaHUE MPEJACTABICHUN O poiu (U3UKHU JJI1 Pa3BUTUS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

« pa3BUTHE  TMpPEACTaBICHU O  BO3MOXKHBIX  cdepax  Oyayuien
npoeCCUOHAIBHON NIeSITEILHOCTH, CBSI3aHHOU ¢ (PM3MKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HaIlPaBJICHHH.

JocTuxeHrue 3TUX Leleld mporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

« mnpuoOpeTeHue 3HaHUM O JUCKPETHOM CTPOEHHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIECKTPUUECKUX, MATrHUTHBIX M KBAHTOBBIX
SABJICHUSX;

+  nOpuoOpeTEeHHE YMEHUM OMUCHIBATH U OOBSICHATH (PU3NUECKUE SIBICHUS C
MCIIOJIb30BaHUEM MTOJTYUYECHHBIX 3HAHUN;

© OCBOCHME METOJIOB  PELICHHsS  IPOCTEUINX pacu€THBIX 3ajay

C UCIIOJIb30BaHUEM buznIecKux MOJENE, TBOPYECKUX
U TIPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

+ pa3BUTHE YMEHUW HAOJIONATH MPUPOHBIC SBJICHUS U BBITIOJHATH OTBITHI,
nabopaTopHble pabOThl U  OKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX TPUOOPOB;

+ OcCBOeHHE MpUEMOB paboThl ¢ uH(popMalmel (HU3UIECKOTO COJEPIKAHMS,
BKJTFOYAsi THPOPMAIIUIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIIEHUBaHUE WH(POpMaIIN;

+  3HAKOMCTBO cO chepaMu TpoheCCHOHAIBHON JACATeIbHOCTH, CBI3aHHBIMU
C (U3MUKON, W COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBaHHBIMHU Ha
JOCTUKEHUSIX (PU3NUECKON HAyKHU.



Ha usyuyenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIIETO
oOpazoBaHus oTBoAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8
KJ1acce — 68 JacoB (2 yaca B Hefeno), B 9 kinacce — 102 gaca (3 gaca B HeEIMIO).

[Ipennaraemelif B mporpaMMe mo (Gpusnke mnepedeHsb J1adopaTOpHBIX padoT H
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKTep, YUUTElb JIeJaeT BRIOOp MPOBEACHUS
7a00paTOpPHBIX PabOT U OMBITOB € YYETOM HHAMBHIYaJbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 33/IaHUH, MpenjaraéMbplx B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 110 (pU3UKE.



COJEPKXAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IEero Mupa.

dusnka — Hayka o mnpupoxe. SABneHus npuponbl. Duznyeckue SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbL. HM3Mmepenune ¢usnyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3y4alOT MPUPOAY.
EcTecTBeHHOHAyUYHBII METOJl TO3HAaHUA: HAOIIOJEHHE, TMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NIeCKUX SBJICHHUI C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE,

CBETOBBIC SIBJICHUS.

2. @uznyeckue MpuOOPbI U MpoLeaypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. H3mepenue pacCTOSTHUN.
3. H3mepenue oO0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OmnpeneneHue pasMepoB MaJIbIX TeJl.
5. M3mepenue Temmeparypel OpU ITOMOLIM KUIKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUITOTE3BL: JAIBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO FOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJiblIe BbICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemlecTBa: arOMbl W MOJIEKYJbl, HMX pa3Mepbl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne uactul BemecTBa. CBA3b CKOPOCTH JABWXKEHHUS 4YacTHIl C
Temnepatypoil. bpoyHoBckoe nBwkeHue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUCTaINTMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOWMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.



Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenne nuddysum.

3. HaGmionenue  siBIeHUM, OOBACHSAIOMUXCS MPUTSHKEHUEM WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopuvie pabomul u onvimaol.
1. Ouenka pauamerpa aroma METOIOM  PSIOB (c
UCIOJIb30BaHuEM (hoTorpaduii).
2. OnbITHI 10 HAOJIOCHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Paspnen 3. /IBm:keHne U1 B3aMMOIeCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NP HEPABHOMEPHOM IBWKEHHHU. Pacuér myTu u
BPEMEHU JIBUKCHUSI.
SBneHne uHEpUMU. 3aKOH HMHEPUUU. B3amMopaeicTBHe Tell KAk NpUYMHA
W3MEHEHUSI CKOPOCTH JBWXEHHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJEKYJ B €IUHUIIC
o0BbEMa BelleCTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tell. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOILIBIO AUHAMOMETpPA. SIBIICHUE TATOTECHHS W CHUJIA
TsokecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAIIPABJIEHHBIX 110 OAHOM NpsiMoi. PaBHOelcTByomas cuil. Cuna TpeHus.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. N3mepeHune cCKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOEHCTBUM TEIl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimel.
1. OmpezneneHne CKOPOCTH PABHOMEPHOIO JABMXKEHUs (IIapuKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenne CpeaHEN CKOPOCTH CKOJBXEHHUS OpyCcKa WM IIapuKa IO
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.

4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb paCTsHKEHUS (Iedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBL.



5. OnbITBL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJIBKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenne. CriocoObl yMEHBIIICHHS U YBETUYCHUS AaBieHus. JlapneHue rasa.
3aBUCHUMOCTh JaBJI€HHUS raza OoT o0béma, TemmepaTyphl. [lepemaua maBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU U razamMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABICHUS >KUJIKOCTU OT TIyOuHbl. ['mapocraTudyeckuit
napagokc. Coobmaromuecs: cocynbl. [ uapaBinuecKue MEXaHU3MBbI.

AtMocdepa 3emnu u atmochepHoe napieHue. [IpuuuHbBI CyliecTBOBaHUS
BO3AymHOM oOonouku 3emud. OnbiT Toppuuemnu. M3mepenue atmocdepHOro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOro AABJICHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus: aTMOC(hEepHOTro J1aBJICHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaua naBiaeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja

IS A S o

H IINIOTHOCTH X XNAKOCTH.

N

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEJI: IUIABAHUE WM NIOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJIe OT 00bEéMa MOTPYKEHHOHU B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIIEHM  CWJIBL, JICMCTBYIOLIEW Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIbI, IEMCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJKUBAIOIICH CHJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJKOCTh
YaCTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBanne apeoMmerpa WIHM KOHCTPYUPOBAHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30HOABEMHOCTH.

Pazgea S. PaGoTra u MOIIHOCTB. JHeprus.



Mexanunueckas pabota. MOIIHOCTb.

HpOCTbIe MCXAaHHU3MBI: pbIviar, 6J'IOK, HaKJIOHHAasA IIJIOCKOCTbD. HpaBI/IHO paBHOBECHUA

pbiuara. [IpuMmeHeHue npaBuiia paBHOBECHUS pbluara K 0JI0Ky. «30JI0TO€ MPABUIION
mexanuku. KITJ[ mpocteix Mmexanu3mMoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas U TOTCHIMAbHAs DSHEPTHS.
[IpeBpailieHre OHOTO BHIA MEXAHUYECKOW YHEPTUH B APYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Ompenenenne pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JIBIDKCHHH TEJIa TI0

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnepoBaHue ycioBUM paBHOBECHS pblyara.
3. H3amepenue KIIJl Hak1OHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUM.
8 KUIACC

Pa3nea 6. TenioBbIe ABJICHUS.

OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPIOTO, XKHUAKOTO M Tra3000pa3HOrO0 COCTOSHMM BeLIECTBa.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaurBaHUE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH JHEpPruu:
TeIuIonepeaya u copepuieHre padoTel. Busl Temnonepeaayu: TeIonpoBOAHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonuuectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BEIIECTBA. TeEMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHUS.

BnaxnHocTs BO3ayXa.

OHeprus TOIJIMBA. Y A€NIbHAS TEIUIOTa CTOPAHMSL.

[Tpuntumner padots! TeruoBbix apurateneit KI1/] TermoBoro qeuratesns.



TernmoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPE/Ibl.

3aKoH COXpaHCHHUA U IPEBPAICHHNA OHCPIruu B TCIJIOBLIX IIPOLECCax.

Hemoncmpayuu.

1.

2
3
4.
5

6
7
8.
9

10.
11.
12.
13.

HaOmnronenrie OpoyHOBCKOTO ABUKEHUS.

HaGmonenne nuddysun.

HaGmronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHUI.
Habnronenue TemioBoro pacupeHus Tel.

W3meHenue naBieHUs ra3za Nnpu M3MEHEHUMH OoObEMa M HArpeBaHUU WITU
OXJIQXKCHUU.

[IpaBuiia U3MEpEHHS TEMIIEPATYPHI.

Buae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMU CUJIaMHU.
CpaBHEHME TEIUTOEMKOCTEN PAa3IMYHBIX BEIIECTB.
Hab6nronenue xurenus.

Habrogenune noctossHCTBa TeMITepaTyphl MPH TIABICHUH.
Mojenu TenJIOBBIX IBUTaTEIICH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnBITHI 11O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 10 HAOMIOJEHUIO TEIUIOBOIO PACUIMPEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIEHUS BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTH JIMHBI CTOJIOUKA YKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsI BHYTpPEHHEW OJHEpPruM Tejla B pe3ylibTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

UccnenoBanue siBIeHHUS TEMJI0OOMEHA MPU CMENIMBAHUU XOJOAHOM U
ropst4er BOJIBL.

Onpenenenue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  TIpHU
TEII000MEHE C HarpeThiM METAJUTMYECKUM HUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpudyecKkue ¥ MarHUTHbIE SIBJICHUS.



Onexrpusanus Ten. [[Ba pona 3leKTpUYECKUX 3apsAnoB. B3ammopneincrsue
3apsOKeHHbIX  Tel. 3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEWCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpuyeckoe mnosne. Hanpspk€HHOCTH anekTpuyeckoro mois. IlpuHoun
CYINEPIIO3ULIUH 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn 3neKTpuyecKux 3apsaoB. DJIEMEHTApPHBIA JJEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMDJIEKTPUKH. 3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHs CYIIECTBOBAaHUS JJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA AIEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuueckas nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpSKEHUE.
ComnpoTuBiIeHHE NPOBOJHHKA. Y IEIBHOE CONPOTUBJIEHUE BemlecTBa. 3akoH Oma
JUIsl ydacTka nend. IlocieqoBaTesnbHOE M TapajuIeIbHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota u MOIIHOCTH 3JIeKTpHYecKoro Toka. 3akoH Jxoymns—Jlenua.
DneKkTpudecKre enu U MOTpeOUuTenu 3IEKTpuYecKo s3Heprun B 0biTy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAECHCTBHME  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MarauTHoe 1noJie 3eMJIM ¥ €r0 3Ha4€HHE Ul KU3HHU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe T1oJe  DJIEKTpUYECKOro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. JleiICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIATENb IOCTOSSHHOTO TOKA. VICHOJBb30BaHWE AIIEKTPOJABUTATENIECH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3neKTpoMarHuTHOW UHAYKIUU. [IpaBuno Jlenna.
OnextporenepaTop. CriocoObI OTyUYEeHUSI STIEKTPUIECKON IHEPTUH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poJia 2IIEKTPUYECKUX 3apsAJI0B U B3aMMOJICHCTBHE 3apsKEHHBIX TEJL.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DneKkTpocTaTU4ecKas MHIYKIUS.

3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.

[TpOBOJTHUKY U TUBIEKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN IOCTOSIHHOTO TOKA.
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JleicTBHS DIEKTPUYECKOTO TOKA.
10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.
11. 'a30BbIH pa3psia.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuitbl TOKa aMIepMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar u Mara3uH conmpoTHBIICHUH.

BzanMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJIOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCUMOCTh HaNpaBJiICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBHUM €ro
BO3HHUKHOBCHHSI.

DJIEKTPOTEeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

OnpIThl O HAOMIOACHUIO DJIGKTPU3AIMU TeJl UWHAYKIUMEH | Tpu
COIIPUKOCHOBEHUH.

HccnenoBanne nAEMCTBUS BJIEKTPUYECKOTO II0JS HA IMPOBOJHUKU U
JTADJICKTPUKHU.

COopka u npoBepka paboThI IEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BJIEKTPUYECKOTO
CONPOTHUBJICHUS MPOBOAHMKA OT €ro JUIMHBI, IUIOMAAXA TONEPEYHOTO
CEUCHHUS U MaTepuarna.

IIpoBepka mpaBuiia CIIOKEHUS HANPSHKEHUM NPU  IIOCIEI0BATEILHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia i CHJIBI TOKAa IIPU NApaJUIEIbHOM COCIWHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AJAESKTPUIECKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOp.
OnpenesneHue MOIIMHOCTH  AJIEKTPUUECKOTO TOKA, BBIACISEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YE€pe3 JIAMIIOUKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.



14. MccnenoBaHe MarHUTHOTO B3aUMOJCVCTBUS ITOCTOSIHHBIX MAarHUTOB.
15. 3yuenue MarHUuTHOTO 1OJIA TOCTOSTHHBIX MarHuTOB
OpU WX 00ObEIUHEHUM U PA3ACICHUM.

16. MccnenoBanue NENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITEL, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI  B3aMMOJEHCTBHUS
KATYILIKH C TOKOM 1 MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. ONBITBl IO HMCCJIEAOBAHUIO SIBICHUS JJIEKTPOMArHUTHOM HMHIYKLIHH:
VCCIICIOBAHNE U3MEHEHNI 3HAYCHHNS M HAPABJIEHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe naBwkeHHe. MarepuanbHag Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKECHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHne. HepaBHoMepHOe npsMonuHeiHoe aBrxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTb T€Jia IPU HEPAaBHOMEPHOM JIBUKEHHUHU.

VYckopenue. PaBHOyckOopeHHOE NpsiMOJIMHEWHOE JBHkeHHe. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMMXkEHUE MO OKpYykHOCTU. Ilepmon u vactora oOpaieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[lepBbiii 3ax0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMD Cynepro3nLnN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUS, Cha
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTrO
najgeHus. JIBwxenne mianetr BOKpyr Comuuoa. IlepBasg xocMuueckass CKOPOCTH.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmmnyinbca. UMnynbe cuiibl. 3aKOH COXpPaHEHMS
uMItysbca. PeakTuBHOE JBUXKEHUE.

Mexanudeckass pabora ¥ MOITHOCTh. PaboTa CHJI TSXKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnnanbHas sHeprus Teina, MOJHATOTO Hajl
MOBEPXHOCTHIO 3eMiIH. [loTeHInanpHas sHeprus ckatoi npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTUU.



Jlemoncmpayuu.

1.

o v M~ Ww

8.
9.

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

HabGnronenne MexaHMuecKoro JIBHXKEHHsSI Tella OTHOCUTEIBHO Pa3HbIX Tell
OTCUETAa.

CpaBHeHUE TyTEH W TPACKTOPUM JBHXKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBM>XeHHs Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHU4eCKUX SIBIICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>KEHUU OTHOCHTEIIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAacChl Tejla U JICUCTBYIOUIEH Ha HETO
CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3MeHeHne Beca Tena mpu YCKOPEHHOM JIBUKEHHH.

[lepenaya uMIryabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMIYJIbCca MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUMU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUU MPH ABHKECHUHU TeNa MO/ ICHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa M JajJbHEHIIEro paBHOMEPHOIO
JBHKEHUS [IAPUKA WIH TEJIEKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBKEHUS Opycka WM JBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHUs Tejaa MPU PaBHOYCKOPEHHOM JBHUXKEHUU T10
HAKJIOHHOUW TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPHU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JBUKEHUU O€3
HAaYaJIbHOM CKOPOCTH IMYTH OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOILIAE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJBl TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJIBHOTO JaBJICHMUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUS.



8. OmnpeneneHue )KECTKOCTU NPYKUHBI.

9. Omnpenenenue pabOThI CUIIBI TPEHHS P PABHOMEPHOM JBUKEHUU TeEJIa 1O
TOPU30HTAJIbHOU IIOBEPXHOCTH.

10. Onpenenenre pabOThl CHIBI  YOPYTOCTH TIPH  TOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOJABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUMN: MTEpHOI,
4acToTa, aMIUINTyAd. MareMaTH4eCKui U NpYKUHHBIA MasTHUKH. lIpeBpamenne
SHEPIUM NPU KOJICOATETbHOM JBUKECHHUH.

3aryxaomue — konebanus.  BroiHykaeHHole — konebanus.  Pezonanc.
Mexannueckue BosiHBL. (CBOHCTBa MexaHMYecKuX BOJH. [IpomoneHbele n
IIONIEpEYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  paclpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. Hpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHuil Ten MOJ JEHCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
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AKYCTHYECKUI PE30OHAHC.

Jlabopamopuwvie pabomul u onvimaol.

1. OmpeneneHne 4acToTbl U nepuojga  KoJjeOaHwuit
MaTeMaTUYECKOT0 MasiTHHKA.

2. OmnpenesneHue 4acTOThI U Iieproia KoieOaHull NpyKUHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TEpHOIa KOJICOAHUIN MOABEIIEHHOIO K HUTH
rpy3a OT JAJIMHBI HUTH.

4. VccnemoBaHue 3aBUCUMOCTHU MEpUOa KoJeOaHUI MPYKMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH TepHoa KojeOaHUN Tpy3a, MOABELIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmpITbI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IepHoja  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOHOTO MaeHHUS.

Pazgea 10. DneKkTpoMarHuTHoe moJjie M 3JeKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHuTHOE  TOJIe.  OJEKTpOMarHuTHele  BoJIHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOAH. lllkana »nekTpoMarHUTHBIX BOJH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BolHOBBIE CBOKCTBA
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3y4yeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIBHOIO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  momenp  cBera.  Mcrounukm — cBera.  IIpsaMonunerHoe
pacnpoctpanenue ceeta. 3atMeHust Connua u Jlynel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3aKoH MpesoMieHus cBeta. [lo1Hoe BHyTpeHHEE OTpaKEHUE
CBETA. Hcnonb30BaHWE TOJHOTO  BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX
CBETOBO/IaX.

Jlunza. Xop ayuedt B muna3e. Ontuyeckas cuctema (oroanmnapara, MUKPOCKOTa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaalbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OmnbiTel Hblotona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(Hcniepcus cBera.

Hemoncmpauuu.
[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKuil CBETOBO/I.
Xop nydeil B coOuparonieit JIMH3e.
XoJ Jiy4er B pacCEUBAIONIEH JIMH3E.
[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.
[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.
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11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH yria OTPa)KEHHsI CBETOBOTO Jiyda OT yrjia
naJIeHus.



2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCUMOCTH yIla IPEJIOMIIEHHS] CBETOBOIO Jiyda OT yIJla
NIaJICHUS HA TPAHULIE «BO3yX—CTEKIION.

4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

5. Omnpenenenue (pOKyCHOro pacCTOSIHUSI U ONTHYECKON CHIIbI COOMparolei
JINH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITEIl IO BOCHPHUATHIO I[BE€TA MPEAMETOB MPU HX HAOIIOJEHUU Yepe3
L[BETOBBIE (PUIIBTPBHI.

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

OmnbiTel Pe3zepdpopaa u 1utanerapHas mojnenb aroma. Mojens aroma bopa.

HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-uzinydeHus. CTpoeHUE aTOMHOTO
anpa. Hyxionnas wmogens aromHoro szapa. HWszoromsl. PaanoaxtuBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEP.

SnepHple peakuuu. 3aKOHBI COXPAHEHHs 3apsAI0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBs3M aTOMHBIX szuep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a n
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepretnka. JleMCTBHS paaMOAKTUBHBIX H3JIYyYCHHU HA IKUBBIC
OpraHU3MBl.

Hemoncmpauuu.

CnexTpel U3IIy4EeHUS U MTOTJIOIEHNS.
CnexTphl pa3aIu4HbIX Ia30B.

CnekTp Bogopo/a.

HaGmronenue tpexoB B kamepe Busbcona.
PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.
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Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaGmroneHue CIUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpeKOB: U3MEPEHUE YHEPTUN YACTHUIIBI TTO TOPMO3ZHOMY ITyTH

(o potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAOIINI MOTYTIb TIPEIHA3HAYCH ISl CUCTEMaTH3AIIH
1 00001IIeHUS TPEAMETHOTO COJIEP>KaHUS U OTIBITA ACATEIHHOCTH, IPUOOPETEHHOTO
Py M3YYCHUH BCEro Kypca (U3HMKH, a TakKe I IMOATOTOBKH K OCHOBHOMY
roCyJlapCTBEHHOMY 7K3aMEHY 10 (Ppu3uke ajis 00y4daromuxcs, BhIOPABIIUX 3TOT
y4eOHBIN MpeIMeET.



IIpy U3ydeHUn JAHHOIO MOAYJA PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHUE NMPEAMETHBIX U
METANPEAMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  OOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOCHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJAbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMH OOBICHATH (DU3MUECKUE
ABJICHUA, IPUMEHsAS I[I0Jy4CHHBbIC 3HAHMs, pellaTh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JAaHHOTO pa3Jielia pealu3yeTcs 3a
CUET TOTO, YTO OOYHAIOIIUECS BBINOJIHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHbIX 3HAHUM pacro3HaBaTh U HAyYHO OOBICHATH
¢usznyeckue SBIECHHUA B OKpYXKalIIEd MpPUPOJE U TOBCEIHEBHOM KHU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX ABJICHUN, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HanOoOJee Ba)XHbIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IIPAKTUYECKOTO UCII0JIb30BAHNS PA3JIMYHBIX UCTOYHUKOB
SHEPIMU Ha OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHUSA BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsl HANPABIICHO

Ha JOCTHIKCHHC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMCTHBIX 06paBOBaTeHBHBIX

pe3ynbTaToB.

B pesynbrare nzydenust Gu3NKu Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus
y oOyuatoierocsi 0yyT cOpMUPOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B

qacCTH:

1) MAaTPUHOTHYECCKOI0 BOCIIMTAHUA

- TMPOSBJICHHE HHTEPECAa K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYECKOM HAYKH;

- LICHHOCTHOE OTHOIIEHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTb K AaKTHMBHOMY YYacTHIO B OOCYXJEHHHU OOIECTBEHHO

3HAUYMMBIX M OTUYECKUX MpPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
PUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HAHUE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHITUIIOB B JEATCIHLHOCTH
YYEHOT0;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

- BOCIpHUSATHE OCTETHUYECKUX KadyecTB (PU3NYECKOW Hayku: eé€
FapMOHHUYHOTO MTOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HAHME IIEHHOCTU (PU3MYECKOM HAYKH KaK MOIIHOTO HHCTPYMEHTA
MO3HAHUS  MHPA, OCHOBBI  pPAa3BUTUS  TEXHOJIOTUM,  Ba)KHEHUILIEH
COCTaBJISIFOIIEN KYJIBTYpPBI;

- pa3BUTHUE HAYUYHOU JIH0O03HATEIHLHOCTH, HHTEPECA K HCCIEA0BATEIbCKOM
NeSITEIIbHOCTH;

5) <¢opmupoBaHus KyJbTYpbl 310POBbS H IMOLMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHWE LIEHHOCTH O0e30MmacHoro olpa3a >XM3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BaKHOCTU MpaBHJI O€30MacHOrO MOBEIEHUS Ha
TpaHCIIOPTE, HAa AOPOrax, C INEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

- cOpMHPOBAHHOCTh HaBbIKa peQIICKCUU, TTPU3HAHKWE CBOETO TpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eI0BeKa;
6) Tpy10BOI0 BOCIIMTAHMS:



+ - aKTUBHOE y4YacTHE B PEIICHUM TMPaKTUYECKUX 3a/ayd (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOW u
COLIMAJIbHON HaMpaBICHHOCTH, TPEOYIOUIMX B TOM YHUCIE U (PU3NIECKUX
3HAHUU;

+ - MHTEpEC K NMPaKTUIECKOMY U3yUYCHHIO TPOQeCcCrid, CBI3aHHBIX C PU3HKOM;

« 7) 3K0JIOrHYE€CKOr0 BOCIIMTAHUSA :

+ - OpUCHTAIUS HAa MPUMEHEHNE (PU3NUECKUX 3HAHUU NI PEUIeHUs 3a7a4 B
00JIaCTH OKPYIKAIOIIECH Cpe/bl, TUITAHUPOBAHUS TOCTYIKOB M OIICHKU WX
BO3MOYKHBIX ITOCIIEJICTBUU JIJII OKPY’KAIOIIEH CPEbI;

+ - OCO3HAHME TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTeH hx
pELICHUS;

« 8) ajanranum K M3MEHAKIIMMCS YCJI0BUAM COUMAJIBLHOM U PUPOAHOM
cpeabl:

+ - OTPeOHOCTh BO B3aMMOJICHCTBUM IIPU BBIMOJHEHUH HCCICIOBAHUN U
MIPOCKTOB (PU3UUECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM

APYTHX,
« -  TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4€pe3
MIPAKTUYECKYIO NEATEIBHOCTD;

« - moTpeOHOCTP B (OPMUPOBAHWM HOBBIX 3HAHUK, B TOM YHCIIC
dbopMyIUpOBaTh HACH, TOHATHSA, THUIOTE3bl O (U3UYECKHX OOBEKTaX HU
SIBJICHUSAX;

+ - OCO3HaHHE JSMUIIMTOB COOCTBEHHBIX 3HAHWUNW M KOMIICTEHTHOCTSH B

00JacTH (PU3HKHY;

« - IUIAHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3UUECKUX
3HAHUI;

« - CTpPEMJICHME AaHAJIM3UPOBATH UM BBIIBIATH B3aUMOCBS3W TNPUPOLBI,
oOLIECTBa U KOHOMMKH, B TOM YHCII€ C MCIOJIb30BaHUEM (PU3NUYECKUX
3HAHUU;

« - OLEHKA CBOMX JEHUCTBUU C YYETOM BIIMAHHUS HAa OKPYXAIOIIYIO Cpexdy,
BO3MOYKHBIX [NI00ANbHBIX OCIEICTBUM.

METAINPEJMETHBIE PE3YJIbTATDI
B pe3ynbTare ocBOeHUs NporpaMmMsbl 1o (PU3MKe Ha YPOBHE OCHOBHOT'O OOLIETO

oOpazoBaHus y oOywaromerocs OyayT c(popMUpOBaHb MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHUSI,



KOMMYHUKATHBHBIE  yHUBEpCaJbHblE  Yy4yeOHbIE  JCHCTBUS,  PpETryJsSTUBHbBIC
YHUBEpCaIbHbIC YU€OHBIE IEUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKH O0HEKTOB
(s1BNIEHUI);

yCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KJIacCU(pUKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B paccMaTpUBaEeMbIX (haKTax,
JIAHHBIX ¥ HAOIIOJCHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITH IIPUUUMHHO-CJIEICTBEHHBIE CBSI3M NPU HM3YyYEHUH (DU3HUECKUX
SIBJICHUH U TIPOLIECCOB, JI€JaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JE€AYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TUIOTE3bl O B3aUMOCBSI3AX
(bU3UYECKUX BEJIMYHH;

CaMOCTOATEILHO BBIOUPATh CIIOCOO peleHus yueOHou (pru3ndecKkoil 3a1auu
(cpaBHEHME HECKOJIbKMX BAapUAaHTOB pEIICHMs, BBIOOp HaumboJee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSITEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIaHY OTBIT, HECJIOKHBIN
(GU3MYECKUl DKCIEPUMEHT, HEOONbIIOE UCCIEeN0BaHUE (PUINYECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTb H JIOCTOBEPHOCTH HH(OpMAIHIO,
MOJTyYEHHYIO B XO/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yjIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOrHO3UPOBATh BO3MOXKHOE  JalibHeWIIee pa3BUTHE  (PU3HUECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATh MPEINOI0KEHUS 00 UX PA3BUTHUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nunopmanueii:

MPUMEHSTh Pa3IUYHBIC METO/bI, MHCTPYMEHTHI M 3allpOChl TIPU TIOUCKE U
orOope WHGPOPMAIMKM WA JIAHHBIX C Y4ETOM NPEIJIOKCHHOW ydeOHOMH
dbuznyeckoit 3a1a4u;

aHaJU3MPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAITHIO
Pa3JIMYHBIX BUIOB U (DOPM IIPEACTABIICHHS;



CaMOCTOATENIHO  BBIOMPATh ONTUMAIbHYIO (OpMy MpeAcTaBICHUS
uHbopMalUl W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECI0XHBIMU
CXeMaMHu, IuarpaMMaMu, HTHOU TpaduKoi 1 UX KOMOWHAIIU M.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Ji¢ OOCYyXJeHHUs Y4eOHOro Marepuala, pe3yJabTaToB JIaOOpaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJIEU, HAIlEJICHHbIE HAa PEIICHHE 3aJaud U MOJJIEpKaHUE
0arokenaTeaIbHOCTH OOIICHUS;

COIIOCTABJIATH CBOM CYKJIEHUS C CYXACHUSAMU JPYTHX YYACTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO MPECTABIATH PE3YJIbTAThl BBIOJIHEHHOTO (PU3UUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAaHUS, IPOCKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW 1 MHAUBHUIYaIbHON
paboTHI MTPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JIEATEIIBHOCTH, OPTraHNU30BbIBATH JACHCTBUS
no €€ JOCTWKEHUIO: pACIpEeAeNsaTh poJid, OOCYXKIaThb IpPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOCH;
BBITNOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOI'O pe3yJibTaTa Io
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHS C APYTUMH YJICHAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENBbHO CPOPMYIMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CHUTYalUsIX, TPEOYIOIIHNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATHCS B  PA3IMUHBIX TMOAXOJAaX TMPUHSITHS  pelIeHUM
(MHIMBUAYyaJIbHOE, TIPUHATHE PEIICHHS B TPYMIE, MPUHATHE pelIeHUi
rpyIIon);

CaMOCTOSATEILHO COCTABJISITh AJITOPUTM pelieHUs PU3NUECKON 3a1auu UITN
TUTaHAa HCCIICAOBAHUSA C YU4ETOM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh TpeJiaracMble BapUaHThl PelieHUi; 0
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYallH U MPEJIaraTh MiaH €€ N3MEHEHHUS;



OOBSICHATh NPUYMHBI  JOCTHXKEHHUS  (HEAOCTM)KEHHS) PE3YyJIbTaTOB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBHI B AESITEIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJHEHUS
(U3NYECKOTO MCCIEAOBAHMUA WM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyalldld, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM;

CTaBUTb c€0s1 HA MECTO APYTOro YeJIOBEKa B XO/I€ CIIOPA WM JUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYyroro;
pU3HaBaTh CBOE MPABO Ha OLIUOKY MPH pelIeHnH (PU3HUECKUX 3a7a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyueHus B 7 kJj1acce IpeMETHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUEe UM  XUMUYECKUE  SIBJICHUA,
HaOJIOICHUE, JKCIIEPUMEHT, MOJIeNb, THUIOTE3a, €IUHUIIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKyJ]la, arperaTHble COCTOSHUA BeliecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEHCTBYIOIIAS
cuna, gaedpopmanus  (ympyras, — IJIacTU4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (auddys3us, TEMIOBOE IBUKEHUE YACTHIl BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPaBHOMEPHOE  JBW)KCHHE, HWHEPIHS,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOU OCHIO
BpaIleHus, nepeaava JaBjaeHus TBEPIBIMU TeJIaMHU, KUJAKOCTSIMHU U Ta3aMU,
aTMOc(pepHOE J[aBlieHHE, IIJIaBaHUE TeJ, MPEBpAIICHUS MEXaHWYECKON
DHEPTUHN) IO OMUCAHUI0 UX XAPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3NIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKHX SIBJICHUH B
OKpY)XKalIlleM MHUpe, B TOM 4YHcle (U3NYECKUE SBJICHHUS B MPHUPOJE:
MPUMEPHI IBIKCHHSI C PA3MYHBIMA CKOPOCTSMH B KHUBOW M HEKUBOUH
npupoje, ACUCTBUE CWJIBl TPEHUS B TMPUPONEC W TEXHUKE, BIHSHUC
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpPTaHM3M, IJIaBaHUE PBIO, phIYard B
TEJIe YeNIOBEeKa, MPH ATOM TEPEBOANTH MPAKTHUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;



OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NUYECKUE SBIICHUS, UCTIONB3YS
bu3nyeckue BeMurHbI (Macca, 00bEM, INIOTHOCTD BEILIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPIOTo Tena, KUAKOCTH, ra3a), BEITATKUBAIOIIAS
CUJIa, MEXaHuuyeckas paboTa, MOUIHOCTb, IUIEUO CHUJIbI, MOMEHT CHJIbI,
KO PUIIMEHT TO0JIe3HOTO JCHCTBUS MEXaHU3MOB, KHHETHYECKas |
MOTEHIUAJIbHAST JHEpPrusi), MpU ONHCAHUU TPABWIBHO TPaKTOBAaTh
(bU3UYEeCKUI CMBICI UCTIOJIb3YEeMBIX BEIMYUH, WX 0003HAYCHUS ¥ €IUHUIIBI
bu3MYEeCKUX BEIMYMH, HAaXOIUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO
(bu3MYECKyl0 BEIMYMHY C JIPYTMMHU BEJIMYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SBJICHHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CIOXKEHUs Cui (BIIOJb OJHOM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMe/a, MpaBUIO paBHOBECHUs pblyara (010kKa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOU
OPHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PM3UUECKHUE SABJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE
U B KOHTEKCTE CHUTyallMii MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIIATH TTPUYMHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBsSCHEHHE W3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBONCTBA (M3HUECKHUX
SBJICHUM, PU3NIECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peuate pacuy€THble 3amadud B 1—2 JEWCTBUS, HCHOJIB3YySd 3aKOHBI U
dbopmyIbl, CBsI3bIBaIONIME (DU3UUYECKHME BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 3a/1auy 3aIlMChIBATh KPATKOE YCJIOBHE, MOACTABISTH (PU3NUECKUE
BEJIMUMHBI B (DOPMYJIBI M TPOBOAUTH PACUYEThI, HAXOJIUTh CIPABOUYHBIC
JTaHHBIE, HEOOXOUMBIE NJIsi PEIICHHS 3aJ]1ay, OLICHUBATh PEATMCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh TpPU TTOMOIIU
(bU3MYECKUX METOJIOB, B OTIMCAHUH MCCIICIOBAHUS BBIJEISATH IPOBEPIEMOE
MPEANOJIONKEHNE (TUIIOTE3Y ), pa3IndyaTh U UHTEPIPETUPOBATH NOTYUEHHBII
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JejaTh BBIBOJBI IO €ro
pe3ynbTaTam;

MPOBOAUTL OMBITHI TIO HAOMIOACHUIO (UBUYECKUX SBJICHUU WU
buznIecKux CBOIICTB TelI: dbopmyIupoBaTh MIPOBEPSIEMBIC
MPEANOJI0KEHUS, COOMPATh YCTAHOBKY M3 MIPEIJIOKEHHOTO 000pYy/TI0BaHNUS,
3aMMChIBATh XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;



BBINOJIHATh MpPSMbIE HU3MEPEHUSI PACCTOSHUS, BPEMEHHU, Macchl Tela,
o0b€Ma, CHUIBl W TEMIEpPaTypbl C HCIOJIB30BAHUEM aHAJOIOBBIX U
upoBbIX MPHUOOPOB, 3aMUCHIBATh IMOKa3aHWA MNPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

POBOUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BEIIUYUHBI OT
JIPYrol € HCIOJB30BAHUEM IMPSMBIX H3MEPEHHHM (3aBUCUMOCTH IMYTH
PaBHOMEPHO ABIKYILIETOCS TeJIa OT BPEMEHU JABH)KEHUS TeJ1a, CUIIbI TPEHUS
CKOJIBKEHUSI OT Beca Teja, KauecTBa OOpabOOTKM IOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbl TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHMS TE€J, CHIIbI
YOPYTOCTA OT YJJIMHEHHS MPYKUHBI, BHITAIKUBAOIIEH CUIIBI OT 00BbEMa
NOrpyXKEHHOM YacTU Tejla U OT IJIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
IJIaBaHus TeJl, YCIOBUU pPaBHOBECHS pbluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  Y4YEOHOrOo HCCIIEJOBaHUS, COOMpaTh YCTAHOBKY U
BBINOJHATh M3MEPEHUs, CIEAys NpPeJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ysbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (PU3MYECKHUX BEJIMYUH B BHJIE
NPEMIOKEHHBIX TaOMUI U TpaduKOB, AeaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEJOBaHMSI,

IPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTh
BEILECTBA )KUJIKOCTU M TBEPAOTO TeJIA, CHJIA TPEHUS CKOJIbKEHUS, 1aBIICHHUE
BO3/yXa, BBITAIKHBAIOUIAsl CcuHja, ACHCTBYIOLIas Ha MOTPYXEHHOE B
KHUAKOCTh  T€NO, KO3(PPUIMEHT TONEe3HOro  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJIEeAys MPEIIOKEHHON HWHCTPYKLMHU: TPH BBINOJHEHUU
U3MEpPEeHUl CcOoOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY W BBIUYUCIATH
3HAYEHNE UCKOMOM BEJIUYMHBIL;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1ad0paTOPHBIM
o0opy10BaHUEM;

yKa3blBaTh NMPUHLMUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAOIIMECS COCYbl, OapoMeTp,
phIyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTEepU30BaTh NPHUHLMIBI  ACHCTBUS U3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OnucaHus (B TOM 4HCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THMAPABIMYECKHN IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
O CBOMCTBAX (PM3MUECKUX SABJICHUN U HEOOXOAUMbIEC (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpuUMeEpbl  (HaXoauTh  MHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MUECKUX 3HAHUM B IOBCEIHEBHOMU



JKU3HU JUIsl obecriedeHus 0€30MacHOCTH TPU OOpaIlleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOHUCTBAMHU, COXPAHEHHS 3[IOPOBBS H COOTIOICHHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHUS B OKPY>KaIOIEeH Cpeie;

OCYIIECTBIATH OTOOp HWCTOYHWUKOB uHpopMaimu B HMHTepHEeTe B
COOTBETCTBHH C 33JJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIITUXCS
3HAHUM W TyTéM CpaBHEHUS PA3JUYHBIX WCTOYHWKOB BBIICISATH
uHPOpPMAITHIO, KOTOpas SBJISAETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJ0CTOBEPHOI;

UCTIONIb30BaTh MIPH BBIIOJIHCHUU YUEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO
auTepaTypy GU3HUECKOTO COACPKAHWSI, CIIPABOYHBIC MAaTEPUAIIBI, PECYPCHI
cetu VIHTEepHeT, BmameTb NpUEMaMU KOHCIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHMS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMauu (GU3HIECKOTO COJECPIKAHMS, B TOM
qucIie MyOJIMYHO JIeNIaTh KPaTKUEe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB WIIH
y4€OHBIX HCCJIEIOBAHUM, TP ATOM I'PAMOTHO HCIOJIb30BAaTh W3YUYCHHBIM
MOHATUUHBIA ammapar Kypca (HU3WUKH, COMPOBOXKIATH BBICTYIICHUE
MPE3CHTAIUEN;

IPY BBITOJTHCHUM YYCOHBIX MPOEKTOB W MCCIECIOBAHWN pacpeeisaTh
00sI3aHHOCTH B TPYMIIE B COOTBETCTBHHM C ITOCTaBJICHHBIMH 3aJIadyaMH,
CIICIUTHh 3a BBHINIOJIHEHUEM IUIaHAa JIEWCTBUM, aJIEKBAaTHO OIICHUBATh
COOCTBEHHBIM  BKJAJ, B  JEATEIbHOCTh  TPYIbI, BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAs MHCHHUE OKPY KAFOIIIHX.

K xoHiy 00yueHnus B 8 kiiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIMOJIB30BaTh MOHATHUS: MAacca U pa3Mepbl MOJIEKYJI, TETJIIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUA BEILIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe Teja, HACBHIIICHHBIN W HEHACHIIICHHBIA I1ap, BIIAXKHOCTH
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DSHEPrus, TEIJIOBOM JBUTATEND,
AJIEMEHTAPHBIN 3JIEKTPUUECKUHN 3apsifl, JIEKTPUUECKOE TOJIE, TPOBOJHUKU
Y IUBJIEKTPUKH, TIOCTOSIHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;

paznuyath SBJICHUS (TEIUIOBOE pacHIMpEeHUE M CKaTue, Terviornepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAWJUISIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJCHCAIIUS, IUIAaBJICHUE, KpUCTaUIM3alus (OTBEpJeBaHUE), KHUIICHHUE,
Temjonepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHS, U3IIy4YEHUE),
DJIEKTPU3ALMS TEJ, B3AUMOJIECHCTBUAE 3apPsA0B, JECUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMMOJICCTBUE MArHUTOB, JIEMCTBHUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs WHYKIIHS)



10 ONHCAHWID WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacro3HaBaTh IPOSBIICHHEC HW3YYCHHBIX (PU3WYSCKHX SIBJICHUH B
OKpYXXalollleM MHPE, B TOM 4YHCIC (U3HUCCKHUC SIBICHUS B IPHUPOJC:
MOBEPXHOCTHOE HATSHKECHHUE W KANWDISAPHBIC SBJICHHS B TPUPOJIE,
KpUCTAIUIBI B Tpupojie, u3nydeHue CONHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHKE POCHI, TyMaHa, MHES, CHETa, SJICKTPUICCKUE
SBJICHHS B aTMocdepe, 3JICKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOC
nojie 3eMiM, Apelid IMOJFOCOB, POJIb MAarHWTHOTO ITOJSI JUISl JKU3HU Ha
3emite, IOJIIPHOE CHSIHHE, IPU 3TOM IIEPEBOIUTH MPAKTHUSCKYIO 3a1a49y B
y4eOHYI0, BBIICIIATH CYIICCTBEHHBIC CBOWCTBa (NMPU3HAKH) (PU3HUSCKHX
SIBJICHUU

OIMCHIBATh M3yYCHHBIC CBOMCTBA TE U (DM3WUCCKUE SBIICHUS, UCIIOIb3YS
(bu3MYecKue BEIUYHMHBI (TEMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIHYECTBO
TEIUIOTBI, yJeNbHAas TEIUIOEMKOCTh BEIIECTBa, yJeiIbHAs TeIIoTa
IUTaBJICHUS, YJIENbHAs TeIIoTa IapooOpa3oBaHMs, YACIbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOA(MOHUIIMEHT IIOJIC3HOTO JICHCTBUS TEIUIOBOM
MAaITUHBI, OTHOCUTEIIbHAS BJIAXKHOCTh BO3/TyXa, SJICKTPUICCKUI 3apsiJI, CHIIa
TOKa, OJJICKTPUYECKOC HANpPSIKCHHWE, COINPOTHUBICHUE IPOBOJHHUKA,
yJIeJIbHOE COIPOTHUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTD JICKTPHUECKOTO
TOKa), MpPU ONHCAHWM IPAaBHJIBHO TPAKTOBATh (DH3UYCCKUN CMBICI
UCITOJIB3YEMBIX BEJIMYUH, 0003HAUCHUS M SAUHUIBI (PU3HUCCKUX BEIUYHH,
HaXOAWTh (DOPMYJIBI, CBS3BIBAIONIUC JAHHYIO (PU3NYCCKYIO BEIMUHHY C
JIPYTHMH BEJIMYUHAMH, CTPOUTH TpadUKH H3YyUYCHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEIMYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOopUn
CTPOEHHUS BEIEeCTBA, MPUHLMUII CYNEPIO3UIMU TOJIeld (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apA/a, 3akoH OmMa JUisl ydyacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aK0OH COXpaHEHMs SHEPTUH, TIPU ITOM JaBaTh CIIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3allMChIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalud MPAaKTUKOOPUEHTHUPOBAHHOTO XApPAKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrH4ecKux
IaroB ¢ Onopod Ha 1—2 HW3yYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJadyd B 2—-3 JCHCTBUSA, HCMOIB3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalu3a



yCIIOBUS 3aJadd 3allMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIS pEUIeHMs] 3aJayd, BBIOMpPAaTh 3aKOHbI M (OpMyIbI,
HEOOXOJUMbIe sl €€ pelIeHHs, TPOBOAUTH PACUETHl M CpPaBHUBATH
MOJy4YEeHHOE 3HaUCHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;

pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEIIUTh TPU MOMOIIN
(GU3UYECKUX METOJOB, WCIIONB3YS OINHMCAHWE HWCCIEAOBAHUS, BBIICISATH
MPOBEPSIEMOE  TMPEANOJIOKECHUE, OIECHUBATh IPABUIBHOCTh MOPSIKA
MIPOBEICHUS UCCIIEN0BAHUS, JIeJIaTh BHIBO/IBI;

MPOBOJAUTL OMBITHI 10 HAONIOACHUIO (PU3UMYECKUX SBJICHUN WM
(bU3NYECKUX CBOMCTB Tel (KanmWUISIPHBIC SBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusl TMPU HUIIYYEHHH OT I[BETA M3Iydarouield (MOoriomaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHMS BOJBI OT TEMIIEPATyphl KUJKOCTU U
IJIOMAAM €€ TMOBEPXHOCTH, OJICKTpU3AlUs TeJI U B3aUMOACHCTBHUE
ANEKTPUUYECKUX 3aps0B, B3aUMOJEHCTBUE IOCTOSIHHBIX MAarHuTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJI€H TOCTOSIHHBIX MAarHuTOB, JACHCTBUS
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA D3JIEKTPOMArHuTa,
CBOMCTBA DJEKTPOJBUTATENII IOCTOSHHOTO TOKa): (OpPMYJIHPOBATH
MPOBEPSIEMbIE MPENOI0KEHHUS, COOUPaTh YCTAHOBKY U3 MPEJIOAKEHHOTO
000py10BaHUsl, OITUCHIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJTHATDH MIPSIMbIE U3MEPEHUS TEMIIEPaTyphl, OTHOCUTEILHON BIaXKHOCTH
BO3/lyXa, CHWJIbI TOKa, HANPSHKEHHS C MCIIOJIb30BAHUEM AaHAJOTOBBIX
MPUOOPOB M JATYMKOB (DU3WYSCKUX BEJIUYUH, CPABHUBATH PE3YJIbTAThI
HU3MEPEHUN ¢ yIETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTH;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PM3UYECKON BETUYUHBI OT
JPyTOM €  HCIOJb30BAHUEM TMPSIMBIX  HU3MEPEHUN  (3aBUCHUMOCTH
CONPOTHUBJICHUS MPOBOJAHHMKA OT €ro JUIMHBI, IUIONIAIX IONEPEYHOTO
CEUEHHUS U yJICIIbHOTO COMPOTUBIICHUS BEILIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsOHKEHUS Ha  IMPOBOJHUKE,
WCCJICIOBAHUE TMIOCJEIOBATEIbHOTO M MapajuieIbHOIO  COCIMHEHUM
MPOBOJHUKOB): IUIAHUPOBAThH MCCJIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHUs, CIeAys MPeIoKCHHOMY IUIaHy, (pUKCHpoBaTh
PE3yNbTAThl OJYYCHHON 3aBUCUMOCTH B BHJI€ TaOJIUIT ¥ TpadUKOB, JEIaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEAOBaHNUS;

MPOBOAUTh KOCBEHHBIE U3MEpeHUs1 (u3nueckux BeaudyuH (yaelbHas
TEIUTIOEMKOCTh  BEIIECTBA, CONPOTHBJICHHWE TIPOBOJHHMKA, pabora u
MOIITHOCTh 3JICKTPHYECKOIO0 TOKA): TUIAHUPOBATh HM3MEpPEHHs, COOMpPATh



DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIENys NPEAJIOKECHHOW MHCTPYKLIUH, U
BBIYMCIIATH 3HAYCHUE BEIIMYNHBI;

COOJIIO/IaTh MpaBUJIa TEXHUKU O€30M1aCHOCTHU P paboTe ¢ 1a00paTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh NPHUHLIMIBL JACHCTBUS U3YYEHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOMNCTB C OMOPOM HA MX ONMHCaHUs (B TOM UUCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, [1apoBasi TypOMHA, aMIIEpMETP, BOIBTMETP,
CUETUMK DJIEKTPUYECKOW SHEPIHH, SJIEKTPOOCBETUTENIBHBIE MPUOOPHI,
HarpeBaTeNbHBIE  JJEKTPONPHOOpHl  (IIPUMEPHI), DIIEKTPUYECKUE
IPEIOXPaHUTENH, dJIEKTPOMArHUT, JJIEKTPOABUTaTENb TIOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHUS O CBOMCTBaX (DU3UYECKUX SIBJICHUM M HEOOXOAMMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA WU W3MEpPUTEIIbHbIC
IpUOOPHI 10 CXEMaM U CXEMATUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETP, THUIPOMETP, ABUTrATEIb BHYTPEHHEIO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMbl AJIEKTPUUYECKUX LEMeH C
IIOCJIE0BATEIbHBIM U MAPAJIIECIBHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iandas
YCIIOBHBIE 0003HAYEHMSI DJIEMEHTOB MIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEphl  (HaXoAUTh HUHGPOPMALMIO O  IpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PUBMUECKUX 3HAHUM B IOBCEIHEBHOM
XKU3HM JIJ1s1 oOecrieueHrs 0e30MacHOCTU NPpHU OOpallleHuH ¢ MpudopaMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPaHEHUS 3[I0POBBS U COOIIOACHNUS HOPM
DKOJIOTMYECKOTO ITOBEICHUS B OKPYKAIOLIEH Cpee;

OCYUIECTBJISATh MOUCK HHPOpMaUUU (PU3NYECKOTO COJAEp)KAaHHUS B
HNHTepHeTe, Ha OCHOBE HWMEIOLIMXCA 3HAHUM U IYTEM CPAaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACIATH HH(OPMAIUIO, KOTOpas SIBISETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITOJIB30BaTh TP BHITIOJIHCHUH YUYEOHBIX 3aJIaHUNA HAYIHO-TIOMYJISIPHYIO
JUTEPATYPY HU3UIECKOTO COACPIKAHUS, CITPABOYHBIE MATEPUATIBI, PECYPCHI
cetu VHTepHer, BianeTb mpUEMAMU KOHCHEKTUPOBAHUS  TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpAaTKUE YCTHBIE COOOIICHUS,
0000mass wHGOPMALMI0 M3 HECKOJbKUX HCTOYHHUKOB (PU3HMYECKOIO
COIepKaHWs, B TOM YHCJIC IyOJMYHO TIPEJACTABIATH PE3yJIbTATHI
MIPOCKTHOM WJIM HMCCIEAOBATCIIBCKON JEATEILHOCTH, TIPH 3TOM I'PaMOTHO
WCIIOJIb30BAaTh W3YYEHHBIM TIOHATHUHBIA ammapaT Kypca (U3UKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;



IpU BBIMOJHEHUU YUYE€OHBIX MPOEKTOB U UCCIEIOBAHUM (PU3UYECKHUX
MPOLIECCOB paclpenensaTh O0S3aHHOCTU B TPyNIE B COOTBETCTBUM C
MMOCTABJICHHBIMU 33/1a4aMU, CIICIUTh 32 BBIIIOJIHECHUEM IUIaHA JICMCTBUU U
KOPPEKTUPOBATh €r0, aJeKBATHO OIEHWBATh COOCTBEHHBIN BKIAJ B
JEATEIbHOCTD TPYIIIbI, BBICTpPauBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHUE,
MPOSIBJISISI TOTOBHOCTD pa3penaTh KOHMIUKTHI.

K koHIy oOyueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHUSA: CHCTeMa OTCuéTa, MarepualbHas TOYKa,
TPaeKTOpHsi, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBUXKEHHUA, nedopmanus
(ynmpyrasi, macTuyeckasl), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHUUECKHE KOoJeOaHus U
BOJIHBI, 3BYK, HHGPa3BYK U YIbTPA3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IITKAJIa
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaIbHO30PKOCTH,
CTHEKTPHI UCIYCKaHMs W TOTJOLICHHs, anb(da, 6eTa- U raMMa-u3mydeHus,
U30TOIIBI, SI/ICPHAS] DHEPTETHKA;

pasznuyath sBICHHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJMHEHHOE
JBUKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
naJicHuEe TeJ, pABHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE JIBH)KEHHUE, K0JIEOATEeIbHOE JBUKEHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJIEOAaHHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYKa, MPSMOJIMHEHHOE paclpOCTpaHEHHE, OTPAKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3oKeHue OeIoro cBera B
CIEKTp H CIOXEHHE CIEKTPaJIbHBIX I[BETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTHBHOCTh, BO3HMKHOBEHHE JMHEHYATOTO CHEKTpa
U3ITyYEHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE HM3YyYEHHBIX (DU3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4ucie (U3NYECKUe SBICHUS B MPHUPOJIE:
MPWINBHI U OTIUBHI, IBMKEeHHUE TuTaHeT COTHEUHON CUCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKUBBIX OPTaHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSACEHNE, CEHCMUYECKHME BOJHBI, I[yHAMH, 0JXO, IIBeTa Tell,
ONTUYECKHUE SIBICHUS B NPHUPOJIE, OMOJIIOTMYECKOE NEHCTBUE BHIMMOTO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO H3JIyYE€HUH, €CTECTBEHHbBIN
paAMOaKTUBHBIN (POH, KOCMHYECKHE Jy49H, PaJUOAKTUBHOE H3IIyuYeHHE
OPUPOAHBIX MHHEPAJOB, JCHCTBHE pATUOAKTUBHBIX W3IyYCHUN Ha
OpraHu3M 4eJIOBeKa), MpHU ATOM TNEPEBOJUTHh MPAKTUYECKYIO 3a7ady B



y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3MUECKUX
SIBJICHUU

ONKCHIBATh MU3YyUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS
dbu3nueckue BEIUYUHBI (CpelHssI M MTHOBEHHAs CKOPOCTb Tejla Mpu
HEPaBHOMEPHOM JIBUKCHHH, YCKOpPEHHE, IMepeMeIleHue, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHMS, CUJIa YIPYrOCTH, CUIa TSDKECTH, YCKOPEHHUE
CBOOOJTHOTO TMAJEHUsl, BEC Tejla, HMIYJIbC Tela, HUMIIYJIbC CHJIbL,
MexaHudeckas padoTa M MOIIHOCTh, MOTEHLHUANbHAs JHEPrus TeJa,
MOJIHATOTO HAaJl MTOBEPXHOCTHIO 3€MJIM, TOTEHIMANbHAS SHEPTUsSl CHKATON
NPYXUHBI, KUHETUYECKas OHHEprus, IMOJHAas MeXaHW4ecKas »Heprus,
NEepHOJl U YacToTa KoJieOaHuM, JITTMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETa, MTOKAa3aTellb MPEJIOMIICHUS CPEJlbl), MPU ONMMCAHUU
NPAaBHJIBHO TPAKTOBAaTh (PU3WYECKUII CMBICI HCIOJNb3YyEeMbIX BEIMYUH,
0003HAaYeHUsI M EIWHULBI (PU3NYECKUX BEIUYHMH, HAXOJUTh (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C IPYTMMH BEIUYMHAMM,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepU30BaTh CBOMICTBa Tel, (U3MUECKHUE SIBICHHUS M IPOLECCHI,
UCIOJIB3YSl 3aKOH COXPAHEHHs] SHEPruH, 3aKOH BCEMUPHOrO TATOTEHUS,
NPUHILUI CYNEPHO3UIMHA CWJI, MPHUHIMI OTHOCUTENbHOCTH [anuies,
3akoHbl HbIOTOHA, 3aKOH COXPAHEHHWS HMMITYJIbCA, 3aKOHBI OTPAXCHHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MACCOBOTO YHCEN
IOpU SACPHBIX PEaKUMsIX, NPU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3MYECKUE MPOIIECCHl M CBOWCTBAa T, B TOM YHCJIE U B
KOHTEKCTE CUTyallMi MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTHYECKHUX
[IaroB C OMOpOW Ha 2—3 HM3YyYEHHBIX CBONCTBA (DU3MYECKUX SIBICHUH,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7a4n (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3NUYECKUE BEIUYMHBL: Ha
OCHOBE aHaJIM3a YCIOBUS 3aJa4d 3alIUChIBAaTh KPATKOE YCIOBHE, BBISBIAThH
HEJIOCTAIOIINE UM U30BITOYHBIE JaHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIbL,
HEOOXOJMMbIE [UIsl pPELIEHUs, NPOBOAUTH pacy€Tbl W  OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpPH [OMOIIU
(Gu3NYECKUX METOJIOB, HCIIOJIb3Ysl OINHCAaHUE MCCIEIOBaHUS, BBIJCIATDH
POBEPSAEMOE NPENIOJOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA



NPOBENCHUS]  MCCIEIOBAHUSI, JIeNIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOJEHUHN U OIBITOB;

MPOBOJUTH OMbBITBI 1O HAOMIOAEHUI0O (DUIMYECKUX SIBJICHUN WU
bu3nUeckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl IHEPIHM, 3aBHCHUMOCTh IEpHOJa KOJICOAHW MPYXKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJICOAHUM, MPSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA,
pasiiokeHue Oesoro cCBera B CIEKTP, U3YYEHUE CBOWCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHUs MpeaMeTa B coOHuparoiieit
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3IIyYEHUs):
CaMOCTOATENLHO cOOUpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
000py0BaHUs, OMUCHIBATH X0/l OTbITA U €T0 Pe3yIbTaThl, (HOPMYINPOBATH
BEIBOJIBL;

IPOBOJUTH NMPU HEOOXOIMMOCTH CEPUIO0 MPSAMBIX U3MEPEHUN, OIpPeaesis
CpellHEee 3HAueHUE U3MEpAEMON BEJIUYUHBI ((POKYCHOE pacCTOSTHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp cHoco0a H3MEPEHUS
(M3MepUTENBHOTO MPUOOpa);

NPOBOJNUTH HCCIEAOBAHUE 3aBHCHUMOCTEH (U3NYECKUX BEIUYUH C
WCITOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HadajJbHOM CKOpPOCTH, IIepuoja
KOJIeOaHMI MaTeMaTU4ecKOro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaK€HHUsl CBETa OT yIjia MaJeHUs W yrjia IMpeloMIICHUS OT yria
NajieHus): TIUJIAaHUPOBATh UCCIEIOBaHHE, CaMOCTOATEIHHO COOHMpaTh
YCTaHOBKY, (UKCHpPOBATh pe3yJbTaThl TMOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKuX BETUYHMH B BHUAE TaOIUIl ¥ TpaduKOB, JeiaTh BHIBOABI 10
pe3ylbTaTaM HCCle0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPEHUS] (PU3UYECKUX BEIUYUH (CpemaHsis
CKOpPOCTh 1 YCKOPEHHE TeJla PU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOMHOTO TMaJeHUs, KECTKOCTh NPYXHUHBI, KOIPOUIMEHT TPECHUS
CKOJIBKCHHS, MEXaHW4Yeckass paboTa W MOIIHOCTb, YacTOTa U TIEPUO]]
KOJICOaHWI MaTeMaTHYeCKOTO U TPYKWHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparmiel JIMH3bI, pPaauOaKTUBHBIA (OH): TUJIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBITIOJNHSATH
U3MEpPEHUs, CIeAys MPEIOKEHHON HHCTPYKIIMH, BBIYUCIISATH 3HAYCHUE
BEJTUYMHBI U aHATTU3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YUETOM 3aJaHHON
IIOIPEIHOCTHA U3MEPEHUN;

COOJTI0IaTh TIpaBUjIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;



pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYCHHBIX (PU3UUECKUX MOJIEINeH:
MaTepuaibHas TOYKa, abCONIOTHO TBEPAOE TENO, TOYEYHBIN HCTOUYHUK
CBETa, JIy4, TOHKasl JINH3a, IUITaHeTapHasi MOJIEJIb aTOMa, HyKJIOHHAasi MOJIeJb
aTOMHOI'O 51/1pa;

XapaKTepU30BaTh TMPUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmucaHus (B TOM YHCIE:
CIIMJOMETp, JATYUKU TOJIOXKEHHS, PACCTOSIHUA U YCKOPEHHS, pakeTa,
IXOJIOT, OYKH, TEpPHUCKOI, (oToanmapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOMCTBaX (PHU3MYECKUX SIBICHUA H HEOOXOAuMble (PHU3NUECKHUE
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI U CXEMAaTHYHBbIE PUCYHKU M3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHUYECKUX IPOLIECCOB MPU
pelieHnn  y4eOHO-NPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbl Jif
MOCTPOEHUS U300PAKEHUN B INTIOCKOM 3€pKajie M COOMpArOLIEH JIUH3E;
OPUBOJUTH  MpUMEpPhl  (HaXOAWTh  HMHPOPMALMIO O  MPUMEpPAX)
IPAKTUYECKOIO HCIOJb30BaHUs (DU3MUECKUX 3HAHUNW B IOBCEJIHEBHOM
KU3HU I obecriedeHnsi 0€30MacHOCTH TpHU OOpaIieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS M COOIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIEH Cpefie;

OCYIIECTBIATh TOUCK HHPOpMammu (PU3MUECKOTO CONIEpKaHUs B
HuTepHeTre, caMOCTOATENBHO (GOPMYIIUPYS MOUCKOBBIN 3aIIPOC, HAXOIUTh
NYTU ONpEAENIEHUs! TOCTOBEPHOCTH MOJy4YEeHHOW MH(pOpPMAllMU HA OCHOBE
UMEIOITNXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBINOJIHEHUU YUEOHBIX 3afjaHUi HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOrO COAEPKaHUs, CIPABOYHBIE MaTEpUaIbl, PECYPCHI
cetu MHrepHer, Biagerb INpuéMamMu KOHCIIEKTHUPOBAHMS  TEKCTA,
npeodpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOTO COJIECpIKaHUS,
nyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOSKTHOM WM UCCIIE0BATENIbCKON
NEATENIBHOCTH, TPU O3TOM TIPaMOTHO  HCIIOJb30BaTh  HM3y4YEHHBIN
NOHATUUHBIM anmapatr HU3y4yaeMoro pasiena (PU3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB H TeM (ungposere)
n/m nporpamMmal Beero Koutposibhbie | [pakthueckne | °0Pa30oBaTelbHble
padoTHI padoThI pecypcenl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 Dusnka - HayKa 0 NpUpoAe 2 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 DH3HICCKHE BETHIMHEI 2 1 https://m.eds00.ru/7f416194
. bu6mmoreka [JOK
1.3 EcTtecTBeHHOHay4YHBIH METOJ1 TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHNH BellleCTBA
bubmuorexa [JOK
2.1 CTpoenne BemecTsa 1 https://m.eds00.ru/7f416194
JIBr>KeHWE M B3aUMOICMICTBUE YaCTHI] bubmuorexa [JOK
2.2 BEIIECTBA g 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 2 https://m.eds00.ru/7f416194
Hroro no pazmeny 5
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Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bu6mmoreka [JOK
3.1 MexaHu4ecKoe ABHIKeHHE 3 https://m.eds00.ru/7f416194
3.2 WNHueprus, Macca, TUIOTHOCTh 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bunet cun 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
[asnenue. llepenaya naBneHust TBEpAbIMU bubmuoteka [JOK
4.1 TeJIaMH, KUJIKOCTSIMHU U Ta3aMH 3 https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
4.2 HlaBIeHHE KHIKOCTH 5 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
4.3 ATmMOC(hepHOe NaBieHHe 6 https://m.eds00.ru/7f416194
JleiicTBHE KHUAKOCTU U Ta3a Ha MOrpyXEHHOE bu6muoreka [JOK
44 B HHUX TEJIO ! https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3pnen 5. PaGoTra u MOIHOCTB. JHEprus
Bubnuoteka LIOK
51 Pabora 1 MomIHOCTH 3

https://m.edsoo0.ru/7f416194
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bu6nmoreka [IOK
5.2 IIpocTle MEXaHH3MBL 5 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
5.3 Mexammieckas sHeprus 4 1 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No i/ HaumMeHoBaHuUe pa3/iesioB U TEM (ungpossie)
» NporpamMmal Beero Konrtpoabnsie | Ipakruueckue o6pazoBaTesibHbIe
r
paGoThI padoThI pecypeel
Pasznea 1. TensioBble siBJIeHUS
. bu6nuoreka [IOK
11 CrtpoeHnue u CBOICTBA BEIIECTBA 7 hitps://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 TemmoBsie mponeccer 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. DiekTpuyecKkue H MATHUTHBIE SIBJICHUS
21 DJIEKTPUYECKUE 3apsi/ibl. 3apsHKEHHBIE Tena U . L bubnuotexa [JOK

HUX B3aUMOJEHCTBUE

https://m.edsoo.ru/7f4181ce
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2.2 [TocTOSIHHBIM 27EKTPUUECKUIN TOK 20 2 7 hitps://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 MarsuTHEIC ABICHM 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [IOK
24 OIEKTPOMArHUTHAS MHAYKIUA 4 https://m.edsoo.ru/7f4181ce
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. bu6nuoreka [IOK
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bu6nmoreka [IOK
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MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIIACC

Kon
NpoBepsieMoro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pas3iindaTtb ABJICHUSA II0 OIMCAHHIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SAIBJICHHUC

13

pacrio3HaBaTh TPOSIBICHHE W3YyYCHHBIX (DU3MYECKUX SBICHUNA B
OKpY’KaloleM MHpE, B TOM 4YHCie (U3UYECKUE SBICHHUS B MPHPOJIE,
IPU 3TOM INEPEBOAUTH MPAKTUYECKYIO 3a/auy B Yy4eOHYIO, BBLIEIAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

14

ONKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TpakToBaThb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYUH, HX
0003HaYeHMs U €UHUIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYUHY C JIPYTHUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOLIECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CJIOBECHYIO
GopMyIUpPOBKY 3aKOHa W 3allUChIBaTh €ro MaTeMaTHYecKoe
BBIPAYKEHHE

1.6

OOBSCHATh (PU3MYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
qyuci€ W B KOHTEKCTE CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
o0BsicHeHue 3 1 — 2 JIOTHYeCKUX 1I1aroB ¢ ONopoit Ha 1 — 2 U3y4eHHBIX
cBOWcTBAa  (M3HYECKMX  SIBJICHHUH, (U3NYECKMX 3aKOHa WU
3aKOHOMEPHOCTH




1.7

pemath pacu€THble 3aa4u B 1 — 2 nelCTBUS, UCTIONB3YS 3aKOHBI U

(dbopMyIibl, CBS3BIBAIONINE (PM3MUECKUE BEITMYMHBI: HA OCHOBE aHaIN3a
yCIIOBUSL 3aJaud  3alUCBIBaTh KPAaTKOE YCIOBHUE, IOJCTaBIATh
¢u3nveckre BeIUUMHBI B (POPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOUMBIC JUIS PEIICHHS 3a]a4, OLECHUBATD
PEATMCTUYHOCTD MOTYYCHHON (PU3HMUECKON BEITMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
(1)I/ISI/ILI€CKI/IX METOAOB, B OIIMCAaHUHM HCCICAOBAHUA  BbIACIATH
MPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasiMyarb U
HHTCPIPCTUPOBATH HOJIy‘-IGHHLIﬁ pe3yibTaT, HAXOAUTH OH_II/I6KI/I B X0J4€
OIIbITA, ACIATh BBIBO/JLI I10 €0 pE3yjibTaTaM

1.9

IIPOBOAMTH OIBITHl IO HAOMIOACHHUI0 (U3UYECKUX SBJIECHUN WM
¢u3nveckux  CBOMCTB  Tenm:  (opMyIupoBaTh  MPOBEPSiEMbIC
IPEIIOJIOKEHNs, CcOOMpaThb  YCTAaHOBKY M3  IPEAJIOKEHHOrO
000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJHATh MPSMbIE M3MEPEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX U
nu(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB € yUETOM
3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

IIPOBOAMTH MCCIIE0BAHUE 3aBUCUMOCTH OJTHOM (PM3UUYECKOM BEITMUMHBI
OT JIPYrol ¢ MCHOJIb30BAaHWEM NPSIMBIX W3MEpPEHUH, y4aCTBOBAaTb B
IUTAHUPOBAaHUM Y4eOHOTO HCCIIEJOBaHMsI, COOMpATh YCTAaHOBKY U
BBITNIOJIHATH U3MEPEHUS, ClIeAys IPEUI0KEHHOMY IJI1aHy, PUKCHPOBAThH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUJE
MpeJI0KEHHBIX TaOIUI] U TpaduKOB, J€J1aTh BHIBOJBI IO pe3ylbTaTaM
WCCIICJOBAHMUS

1.12

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIMYUH, CIEAys
NPEeUI0KEHHONH MHCTPYKIMH: TIPU BBIOJHEHUN U3MEPEHUI coOupaTh
HKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOMU
BEJIMYMHBI

1.13

coOnrofaTh NpaBWja TEXHUKH 0Oe30macHOCTH mpu pabore ¢
71a00paTOPHBIM 000pyI0BaHUEM




1.14

YKa3bIBaTh MPUHIUIIBI AEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOUCTB,
XapaKkTepu30BaTh TMPUHIUIBI JCHCTBUS HM3yYEHHBIX TMPUOOPOB H
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMUCAHUS, UCTIOIb3YS 3HAHUS
0 CBOMCTBaX (pM3MUECKUX SBJICHUH U

H€06XOI[I/IMBI€ (bl/ISI/I‘IeCKI/Ie 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

NPUBOAUTH TNPHUMEPHl (HAXOAWTh HH(OpPMANMIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
JKU3HM 117151 oOecrieueHrs 0€30MacHOCTH MpU 00paIieHu ¢ MpudopaMu
Y TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbBSI U COOITIOICHUS
HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(1)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBHMHU C 3aJlaHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HUMCIOIIIUXCA 3HaHUM U HYTGM CpaBHCHHUA pPa3/IMYHbIX HMCTOYHUKOB
BBIACIIATH I/IH(1)OpMaI_II/IIO, KOTOpasa ABJACTCA HpOTHBOpC‘lHBOﬁ Hnin
MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCIOJIb30BaTh npu BBIMIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QHU3UYECKOr0o  COACpIKaHMS,
CIPaBOYHbBIC MaTepHAIIbl, pecypchl ceTi IHTepHeT, BIajeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus UHPOPMAIUN U3 OJHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB MHPOPMALUHU (PU3HMUECKOTO COJePKAHNUS,
B TOM 4HUCJI€ MYOJUYHO JeJ1aTh KPAaTKHE COOOIIEHUS O pe3ysbTaTax
IOPOEKTOB MM Yy4eOHBIX HCCIEAOBaHHWM, IpU 3TOM TI'PaMOTHO
WCIIOJIB30BaTh N3YUYEHHBIN MOHATUIHBIN ammapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

IIPY BBINIOJHEHUH Y4€OHBIX MMPOEKTOB U UCCIIEIOBAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CICIWUTHh 3a BBINIOJIHEHUEM IUIaHA JCWCTBUHM, aJCKBATHO OLIEHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBATh
KOMMYHUKAaTUBHOE B3aUMOJECHCTBUE, YYUTHIBAsI MHEHUE OKPYKAOLIUX




8 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BaTh IMOHATHA

1.2

Ppas3iiniaTh ABJICHUSA 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOe
SIBJICHUE

13

pacrio3HaBaTh TPOSIBICHHE H3YyYCHHBIX (DU3MYECKUX SBICHUNA B
OKpYXarolleM MUpPE, B TOM 4uciie (PU3NYECKUE SBICHUS B MPUPOJIE,
IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7a4y B Y4EOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUZNYECKUX SABICHUN

14

ONKCHIBATh M3YYCHHBIC CBOHCTBA Tel W (DU3UYECKHE SBIICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, NPU ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3WYCCKUH  CMBICT  HCIOJB3yeMBIX  BEIIMYUH,
0003HaYCHHS U SUHUIIB (PU3UICCKUX BEIIMYMH, HAXOJAUTH (OPMYJIBI,
CBS3BIBAIOIINE JaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BCJIMYMHAMHU, CTPOWTH TpauKu  HM3y4EHHBIX  3aBUCHMOCTEH
(UBUYECKUX BEITUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U IPOIIECCHI,
WCIIONIb3Ysl W3Y4YEHHBIE 3aKOHBI, IPH 3TOM JaBaTb CJIOBECHYIO
GopMyNUMpPOBKY 3aKOHa W 3allUChIBaThb €ro MaTeMaTH4ecKoe
BBIPAYKEHHE

1.6

0OBACHATH (I)I/IBI/ILICCKI/IG IMpOoLEeCChl U CBOMCTBaA TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapaxkTepa:
BBIABJIATE HPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD o0bBsicHeHHe u3 1
— 2 JIOTMYECKHX IIaroB C IIOMOIIIBIO 1 -2 N3YUYCHHBIX CBOMCTBA
(I)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/BI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU




1.7

pemars pacy€THbIE 3a1auu B 2 — 3 JEMCTBUS, UCIOJB3YS 3aKOHBI U
(dbopMmyIbl, cBsI3bIBaONINe (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4¥l 3aIIMCBIBAaTh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JAHHBIX Ui pEIIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble JUIsl €€ pelIeHUs], IPOBOJUTh PAcUEThl U CPaBHUBATh
NOJyYeHHOE 3HAaueHHWEe (U3MUYECKOW BEIUYMHBI C HW3BECTHBIMHU
JIAHHBIMU

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOPBHIE MOXXHO PEIIUTh IMPH MOMOIIU
(U3NIECKUX METOJIOB, UCTIONB3Ys ONMCAHUE UCCIICAOBAHMS, BBIICIATh
IIPOBEPSIEMOE IIPEII0JIOKEHNE, OLIEHUBATH IPABUIIBHOCTD MOPSIIKA

MMPOBCACHUA UCCIICAOBaHMA, ACJIaTh BBIBOABI

1.9

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
busznueckux  CBOMCTB  Tem:  (GOpMynIHpOBaTh  IpOBEpsieMble
MPEIOJIOKEHUS, COOUPATh YCTAHOBKY M3 MIPEII0KEHHOTO

06OPYI[OB8.HI/I$I, OIMIKUCBIBATH X0/ OIIbITa 1 (1)0pMy.]'II/IpOBaTB
BbIBOJIbI

1.10

BBIIIOJHATL IMPAMBIC HN3MCPCHUSA C HCIOJIb30BAHUCM aHAJIOI'OBBIX
puOOPOB U AATYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
MU3MEPEHHH ¢ YUETOM 3aIaHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

HPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJJHOM (PU3NYECKOM BEITUMYMHBI
OT JpYrofl C HCIOJIB30BAHUEM INPSMBIX HM3MEPEHUM: IUIAHUPOBATH
UcclieIoBaHue, COOMpaTh YCTAaHOBKY U BBIIOJIHATH U3MEPEHUs, CIelys
NpPEUIOKEHHOMY TUIaHy, (UKCHpPOBATh pe3yabTaTbl MOJYyYEHHOM
3aBUCUMOCTH B BHJE TaOJUI M TpaduKOB, JeNaTh BBIBOABI 110
pe3yJpTaTaM MCCIIEN0BaHUS

1.12

MMpOBOANUTD KOCBCHHBIC HU3MCPCHUMA (1)I/I3I/ILICCKI/IX BCJINYHH:
I[JIaHUPOBATb U3MCPCHMU, C06I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
cenys HpeHHO)KCHHOﬁ HHCTPYKIIMK, W BBIYUCIATL 3HAYCHHC
BCINYHHBI

1.13

coOmoaTh TMpaBWiIa TEXHUKH OE30MacHOCTH TMpU  pabore cC
J1a00paTOpHBIM 000pyIOBaHUEM




1.14

XapaKTepu30BaTh MPUHIUNBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOI HA UX OMUCAHMS, HCIIONB3YsI 3HAHUS
0 CBOICTBax (U3MYECKUX SBJICHUH M HeoOXoaumble (usmueckue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI Imo CX€MaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUYICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IMApaJlJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHUS
9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ

1.16

OPUBOJIUTH TPUMEPHl  (HAXOIUTh HWHQPOPMAIUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
JKU3HM 117151 oOecrieueHrs 0€301acHOCTH MpU 00paIeHUu ¢ MpuOopaMu
Y TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbSI U COOJTFOICHUS
HOPM JKOJIOTUYECKOTO TIOBEJICHUS B OKPYXKAOIIEH cpelie

1.17

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETH
WHTepHET, Ha OCHOBE HMEIOIIMXCS 3HAHUW M IyTéM CpPaBHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHUKOB BBIAEIATh HHPOpPMAIUIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

HUCIIOJIb30BATh IIpU  BBIIMOJHCHUU y‘le6HbIX SaI[aHI/Iﬁ HAay4YHO-

HOMYJSIPHYIO JIUTEpaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHer; BuaaeTh INpUEMaMU
KOHCIIEKTUPOBaHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUS,
00006m1ass uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MyOJIMYHO MPEACTaBIATh PE3YIbTATHI
IIPOEKTHOM WM HCCIEN0BATENIbCKON JIE€ATEIbHOCTH, IIPH 3TOM
TPaMOTHO MCITOJIB30BaTh NU3YYEHHBIN MOHATUIHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ




1.20

IpPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M MCCIEAOBAHUMA (DU3MUECKHX
MPOIIECCOB paclpesiesaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3a/1a4aMU, CJICIUTH 32 BBIIIOJIHEHUEM ILJIaHA IEHCTBUI
U KOPPEKTUPOBAThH €ro, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIN BKIA[ B
JIeATEIIbLHOCTh TPYILIBI, BBICTPauBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, MIPOSBIISAA TOTOBHOCTD pa3peiiaTh KOHPIUKTHI

9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BAaTh U3YYCHHBIC ITOHATUS

1.2

pas3iindaTtb ABJICHUSA II0 OIIMCAHHIO HMX XapPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHHUC

1.3

pacrmo3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpYXarolleM MUpEe, B TOM 4ucie (U3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SABICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (puU3MUECKUe sBJICHUS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMU

BCJIMYMHAMHU, CTPOHUTH Fpa(bI/IKI/I HU3YUCHHBIX
3aBHCHUMOCTEM (1)I/I3I/I‘leCKI/IX BCIIMYHH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (M3MUECKUE SBJICHUS U TPOIIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO
GOopMyNUpPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAYKECHHE




1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMii IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOTWYEeCKHX IIaroB ¢ IMOMOIIbIO 2 — 3 H3y4YEHHBIX CBOICTBa
(bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemath pacuéTHBIC 3a7auyd (OmHparomMecs Ha cucreMy u3z 2 — 3
YpaBHEHMIi), HCHONB3YyS 3aKOHBI U  (OPMYINbI, CBS3BIBAIOIINE
¢u3nueckue BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHS 33/1a4H
3alMCBIBaTh KPAaTKOE YCIOBHME, BBIABIIATH HENOCTAIOLIUE WU
M30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMbBIE
JUIl pelleHus, IPOBOJUTH PACYETBI U OLICHUBATH PEAIUCTHUYHOCTH
MOJy4EHHOTO 3HaYeHUS (PU3NIECKOI BETUUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IPH ITOMOIIU
(U3HYECKUX METOOB, UCIIOJB3Ys OIMMMCAHUE UCCIICIOBAHMSI, BBIICIIATh
MpoOBEpsieMOe TPEIOJIOKCHHUE, OICHUBATh MPABWILHOCTH IOPSJIKA
MIPOBEJICHUS HWCCIICIOBAHUS, JEJIaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIOICHUH U OIBITOB

1.9

IOPOBOJUTH OIBITHl 1O HAOIIOAECHUIO (U3MYECKUX SBICHUH WM
(GU3M4eCKUX CBOICTB TeNl: CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY M3
n30bITOYHOrO Habopa 00OpYyJOBaHUS, OMUCHIBATh XOJ OIbITA M €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

IPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEpPEHH,
ompenensis CcpeaHee 3HAYCHHE H3MEpsIeMOM BeTWYUHBI ((POKYCHOE
paccTostHUE coOuparoield JUH3bI), 000CHOBBIBATH BBIOOp criocoba
M3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

IIPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHUM: MJIAHUPOBATh HCCIIEOBaHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHpPOBATh pPE3YJIbTaThl
MOJIYUEHHOM 3aBUCUMOCTH (PM3UUYECKUX BEJIMYUH B BUJIE TaOIUIU

T‘pa(l)I/IKOB, JACJIaTh BBIBOAKI 110 PE3yJIbTaTaM UCCICIOBAHUA




1.12

OPOBOAWTH  KOCBEHHBIE  HM3MEPEeHHUS  (PU3MYECKMX  BEJIHYHUH:
IUTAHUPOBATh U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U
BBIMIOJHATh ~ U3MEPEHMs, CleAys [MPEeajoKeHHON HHCTPYKIIHH,
BBIUMCIISATh 3HAUYEHHWE BEJIMYMHBI M aHAJIM3UPOBATH IOJTyYCHHbBIE
Pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

coOmoaTh TpaBWiIa TEXHUKA OE30MacHOCTH TpH  pabore ¢
1a00paTOPHBIM 000PYI0OBaHUEM

1.14

pasinyaTh OCHOBHbBIE NPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJIEIIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34A, IJJAHETapHas MOJENb aToMa, HYKJIOHHAasd
MOJI€Ib AaTOMHOTO A1pa

1.15

XapaKTepU30BaTh MPHHIUIBI JCHCTBHS HW3YYEHHBIX INPHOOPOB U
TEXHUYECKHUX YCTPOUCTB € ONIOPOM HAa UX ONUCAHUSA, UCTIOJIb3Ysl 3HAHUS
0 CBOHMCTBax (M3MYECKHUX SBICHUH M HEOOXOAMMBIE (PHU3UIECKUE
3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHCYHKH H3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPHUTENbHBIX npuOopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-TIPAKTHUYECKUX
3a[a4, ONTUYECKUE CXEMBI JJIsl IOCTPOSHUSI N300pakeHUH B IIIOCKOM
3epKaje u coduparouieit TmH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOAUTH HMHPOPMAIUI0 O MpUMEPax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
JKU3HM 117151 o0ecrieueHrs 0€30MacHOCTH IPH 00pallieHuu ¢ prudopamu
Y TEXHUYECKHMH yCTPOUCTBAMH, COXPAHEHUS 3I0POBbS I COOJTIOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere

1.18

OCYILECTBIIATh MOUCK MH(POpMaIUKN (U3NIECKOTO COJCPKAHUS B CETH
WHTepHeT, caMoCTOATENbHO (OpMYIHpYys MOUCKOBBIA  3ampoc,
HaXOOUTb IIYTHM  ONpPEIENECHHUs  JTOCTOBEPHOCTH  IOJYyYEHHOU
uHpOpPMAllMM HAa OCHOBE HMEIOIIMXCS 3HAHMM M JIOTIOJHUTEIbHBIX
HCTOYHUKOB




1.19

UCIIOJIb30BATh npu BBITIOJTHCHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JIUTEpaTypy  (QU3WYECKOrOo  COACpIKaHMS,
CIIPaBOYHbBIE MaTepHallbl, pecypchl ceTi HTepHeT; BiaaeTh npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus UH(POpPMALIUU U3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIICHHUS HA OCHOBE
UHPOPMALIUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS,
yOIMYHO IIPENICTaBIATh pe3yJbTaThl IIPOEKTHOMN WIH
HCCIIEN0BATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BAThH
U3yYCHHBI TOHATHHHBIA anmapar W3yd4aeMoro paszaena (HU3UKd U
COMPOBOXKIATh BBICTYIUICHUE TPE3CHTANUEH ¢ yu€TOM 0CcOOEHHOCTEH
ayJIMTOPUU CBEPCTHUKOB

1.21

IpPU BBINOJHEHUH Y4YeOHBIX MPOEKTOB M HCCIEAOBAaHUM (hU3NYECKUX
IPOILIECCOB paclpeiesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMU 3a1a4aMH, CJIEAUTH 32 BBIIIOJTHCHUEM I1JIaHA 1EHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKIAJ B
JIeATEIbHOCTD TPYILIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3alMOJICICTBHE, IPOSABIISAS FTOTOBHOCTD pa3peliaTh KOHQIUKTbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pa3aena

Koa yemenTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

dusuka — Hayka O Mpupoje. SBIEHUS TPUPOJBIL.
@uU3NYECKUE  SBJICHUA: MEXAHUYECKHE, TEIUIOBBIE,
AJEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC

1.2

Oduznyeckne BenUUMHBL.  M3mepeHue  pumyeckux
BennuuH. Ousndeckue npudopsl. [lorpenHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrtecTBeHHOHayuyHBIi METOJ MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOT'O BOIPOCA, BBIABM)KCHHE T'MIIOTE3,
HKCHEPUMEHT 10 MPOBEpPKE THIOTEe3, OOBsICHEHUE
Ha0JI101aeMOr0 SBJICHUS

1.4

Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

1.5

[TpakTiueckue paboThI:
H##HPar#H#113MepeHne pacCcTOSIHUM.

#H#HPar#Ht#l13MepeHne 00bEMa JKUAKOCTH U TBEPJOTO

Tena.
#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.

#iHParf##l3Mepenne  Temneparypbl IpU  IIOMOIIH
JKHUJIKOCTHOTO TEPMOMETpaA U AaTUMKa TeMIepaTypbl

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTtpoenne BelecTBa: aTOMbI U MOJIEKYJIBI, UX
pa3Mepbl. OTBITHI, JIOKA3bIBAOIIUE JUCKPETHOE CTPOCHHE
BEIECTBA

2.2

HiHPar###]IBukenne yactull BemiecTBa. CBsA3b CKOPOCTH
JIBKEHUSI YaCTHI] C TEMIIEPATYPOIl.

BbpoynoBckoe nBuxenue, mupdysus




2.3

B3anmoneiicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U
OTTAJIKUBaHUE

24

###Par#HH# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHHUE
ra3oB, JKUJIKOCTEN M TBEPABIX (KPUCTAJUIMYECKUX) TEI.
B3aumocBs3p MeXAy CBOWMCTBAMU BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIbI

2.6

[IpakTHueckue paboTHIL:

#H##HPar###O1eHKka 1uaMeTpa aToMa METOAOM PsJIoB (C
UCTIOJB30BaHuEM (poTorpaduii).

HHHPar###0ONBITEL 110 HaOJIIOJIEHUIO TEIJIOBOIO

pacIIMpEeHHUs Ta30B.

HHHPar####OnBITEL IO 0OHAPY)KEHUIO IEHCTBHS CHIT
MOJIEKYJISIPHOTO TIPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanunueckoe JIBUKECHUE. PaBHOMEpHOE 51
3.1

HEpPaBHOMEPHOE JBM)KECHUE

HH#HPar##H#CKropoCTb. Cpennsis CKOpPOCTh pu
39 HEPAaBHOMEPHOM JIBIDKEHUHU. Pacdyér myTd W BpeMeHHU

) IBIDKEHUSA

SIBnenue nHepuuu. 3aKoH HHepLUU. B3aumoeiicTeue Ten
3.3 KaK MPUINHA U3MCHEHUS CKOPOCTH JIBFDKCHUS TEll.

Macca kak Mepa HHEpTHOCTH Teja

#i#HPar### InotHocTe BemiecTBa. CBsI3b IUIOTHOCTH €
34 KOJMYECTBOM MOJIEKYJ B €IMHUIIe 00BhEMA BeIecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell

Cuna ympyroctd M 3akoH ['yka. V3mepeHue cuibl C
3.6 MOMOIIBIO JHHAMOMETPA

Hi#Par###SIBnenne Tarorenuss U cuia TsbkectH. Cuia
3.7

TAKCCTU Ha JPYTUX IUIAHCTAaX. Bec Tena. HeBecoMocTh




3.8

Cuna tpenus. TpeHue cKoIbXEHUS U TPEHUE MTOKOS.

Tpenue B mpupoie U TEXHUKE

3.9

HH#Par##H#Co)KeHre CuJl, HaNpaBJICHHBIX MO OJHOMU
npsMoid. PaBHoielicTBYO1IAs CHUIT

3.10

[TpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B KUAKOCTH, MOJEIU  DJIEKTPUUYECKOTrO
aBTomMoOmIIE u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbIThI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTshKeHus (aeopmalriu) mpy>KUHBI OT
MPUIOKEHHON  cuibl.  ONBITBI, JEMOHCTPHUPYIOLINE
3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Tea U
XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

3.11

@u3nuecKue ABJICHUS B IPUPOJE: IPUMEPBI IBUKECHHUS C
Pa3IMYHBIMHU CKOPOCTSAMM B )KMBON U HEXUBOU IIPUPOJIE,
JICICTBUE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuuecKkue ycTporucTBa: AMHAMOMETD,
HOIIUITHUKU

JABJIEHUE T

BEP/BIX TEJL, )KUAKOCTEN Y TA30B

4.1

HaBnenue tBEpHoro tena. CrocoObl yYMEHBIIEHUS H
YBCIUUCHUA OaBJICHUSA

4.2

JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHUS T'a3a OT 00bEMa,
TeMIepaTypbl

4.3

Hepenaqa JaBJICHHUA TBép,Z[BIMI/I TCIaMHU, XHUAKOCTAMHU H
razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUAKOCTH  OT  TIIyOMHBI.
I'mapocratuueckuit mapanokc. CooOIaronecs cocy/asl.

FI/II[paBJ'II/I‘{eCKI/Ie MCXAaHU3MBI




4.5

AtMocdepa 3emin u atMmochepHoe gaBiaeHue. [IpudauHb
CyIIIECTBOBaHUS BO3AYHIHON 000m0uku 3emu. OTbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

W3mepenune atmocdepnoro namienus. llpuGopwr ains
U3MepeHus aTMOchEepHOro AaBlIeHUs

4.7

JlelicTBUE )KUIKOCTU U ra3a Ha MOrpy:KEHHOE B HUX TEJO.
BrrTankuBaronias (apxuMezioBa) cuiia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3gyxomnasanue

4.9

[TpakTuueckue paboThI:

HccnenoBanye 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa
MOTPY>KEHHOM B KUIKOCTh 4yacTu Tena. OrmpezereHue
BBITAJIKMBAIOLIEH  CHJIbL, JEWCTBYIOIIEHM Ha  TeJo,
NOTPYXEHHOE B JKUIAKOCTh. [IpoBepka HE3aBUCHMOCTH
BBITAJIKMBAIOIIEH CHJIbL, JEHCTBYIOLEH Ha TeJlo B
JKUJKOCTH, OT Macchl Tesa. OnbIThl, JEMOHCTPUPYIOIIHE
3aBHCHMOCTH BBITAJIKMBAIOIICH CHIIBI, IEHCTBYIOIICH Ha
TEJO B KHUAKOCTH, OT 00bEMa NOTPYKEHHON B )KUJIKOCTh
4acTu TeNna u oT IUIOTHOCTH JKHIKOCTH.
KonctpynpoBanue apeomeTpa WIH KOHCTPYHPOBAHHE
JIOJIKYU U OTIpEJIENIeHUE €€ TPy30MObEMHOCTH

4.10

Pu3nYecKre SBICHUS B MPUPOJIE:
BIIUSIHUE aTMOC(EPHOro AaBJICHUS Ha )KUBON
OpraHu3M, IJIaBaHue pbI0
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TexHUYECKHE YCTPONCTBA: COOOMLIAIONINECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTb, SHEPT'UA

5.1

Mexanuueckasi paborta




5.2

Mexanuueckas MOIIHOCTE

[Ipoctbie  MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAas

5.3 I0cKOCTh. [IpaBuiio paBHOBecus ppluara
5.4 [IpuMeHeHue npaBuiia paBHOBECUS pblUara K
0JIOKY
«3omotoe mpasuiio» mexanuku. KoadduimeHT noneznoro
55 JericTBUsS MexaHu3MOB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas 3HEPIUU TENA, OJHATOrO HAJl
3emnén
o.7 Kunernueckas sneprus
[lonnass MexaHuyeckas B3HEprusi. 3aKOH U3MEHEHUS U
5.8 COXpPaHEHHUsI MEXaHUYECKOW SHEPTUU
5.9 [TpakTHueckue pabOTHI:
###Par#H#Onpenenenue pabOTbl CUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBM)KEHUM Tejla 10 TOpPU30HTAJIbHOMN
noBepxHoctu. MccnenoBaHue yciaoBHMl  paBHOBeCHs
prraara. M3mepenne KIIJI HakIIOHHOM NIIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON SHEPTUU
duznueckue sIBJICHUS B IPUPOJIE: PhIUArH B TEIE
5.10 4eJI0BeKa
TexHuueckne YCTpOMCTBA: pblYar, TMOJABUXHBIA U
511 HEMNOJIBUKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE

MEXaHU3MBI B OBITY

8 KJIACC

Kon
pasaena

Kopa 2emenTa

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA

6

TEITIJIOBBIE ABJIEHUA




OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOMN
TEOpUU CTPOCHHUS BelecTBa. Macca u pa3Mepbl MOJIEKYIL.

6.1
OnbIThl, MOATBEPXkAAIOLIME OCHOBHbBIE IOJOXKEHUS
MOJIEKYJISIPHOKMHETHYECKOH TeopuH
Mopaenu TBEPAOTO, JKHUJIKOTO u
6.2 ra3000pa3HOro COCTOSTHUH BEIIECTBA.
Kpucrannmuueckue u amopgHbIe Tena
OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE TIOJOXXEHUH MOJIEKYIIPHOKMHETHYECKON
TEOPHH
6.4 CMaunBaHue U KallWJUJISIPHBIE SIBJICHUS
6.5 TemoBoe pacupeHne u cKaTue
6.6 Temnepatypa. CBA3b TemmepaTypbl €O CKOPOCTbIO
' TETIOBOTO JIBIKEHHSI YaCTHUI]
6.7 Buytpennss sneprusi. Crioco6bl U3MEHEHUS! BHYTPEHHEN
' SHEpIuu: Terionepeada U copepiieHue padoThl
6.8 Buns Temonepenaun: TeII0ONPOBOIHOCT, KOHBEKIIHS,
U3JIy4eHue
6.9 KoanuecTtBo TemnoTsl. VY nenvHas
' TEIUIOEMKOCTh BEI[ECTBA
TenyooOMeH U TeNI0BOE paBHOBECHE. Y paBHEHHE
6.10 TEIUIOBOTO OanaHca
[TnaBneHue u oTBepAeBaHNE KPUCTAIIIMYECKUX BEIIECTB.
6.11
VY nenpHas TEMI0Ta IUIABIECHUS
[TapooOpazoBanue wu  KoHAeHcamus.  Vcmapenwue.
6.12 Kunenne. VYaenbHas  Ttemiora mapooOpa3oBaHUS.
' 3aBHCUMOCTh TEMIIepaTypbl KHIIEHUS OT aTMOC(EpPHOTO
JTaBJICHUS
6.13

BrnaxuocTtb BO3yXa




6.14

DHeprus TOIUIMBa. Y IeJIbHAas TEMI0Ta CTOPaHUs

6.15

[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
TEIIOBOrO aBUrareis. TeIIoBbIE ABUrATEINd W 3alluTa
OKpY’KaroIen cpeabl

6.16

3aKOH COXpaHEHMsI U IPEBPALLECHHS] SHEPTUU B TEIUIOBBIX
mpoueccax

6.17

[IpakTrueckue pabOTHI:

HH#HPar###O0nbITEI IO  OOHAPY)KEHHIO JIEUCTBHSI  CHJI
MOJICKYJISIPHOTO MIPUTSKEHUS.

#H#HHPar###0nbITel 10 BBIPAIIMBAHUIO  KPUCTAJJIOB
MOBAPEHHOM COJIM MJI caxapa.

#HHPar###ONbI T o HaOIIOAEHUIO TEJIOBOTO
pacCIIMpPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.
###Par###Onpenenenue napaeHus Bo3ayxa B OaysioHe
HIIpHIa.

HHHAPar###0NbITbl, JEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JABJICHUS BO3JlyXa OT €ro o0ObEéMa W HaArpeBaHUs WIH
OXJIAXKIECHUS.

###Par### I[poBepka TUMOTE3Bl JTUHEHHOW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA XKUJKOCTH B TEPMOMETPUUECKOM




TpyOKe OT TeMIiepaTyphbl.

#H##HPar###Habmonenne M3MEHEHHS BHYTPEHHEH
SHEPruM Tejla B pe3yibTaTe TeIIonepenadyd U paboThl
BHEIITHHUX CHIL

#H##HPar##lccnienoBanue SBICHUS TEINIOOOMEHA TIPU

CMCIIMBaHNU XOJ'IOI[HOI71 u ropﬂqeﬁ BOJBI.

#H##Part##OnpenencHue KOJIMYECTBA  TEIJIOTEI,
MOJIY4EHHOTO BOJIOM MPH TEIFIOOOMEHE C HarpeThIM
METALUTUYCCKUM IIHITUHAPOM.
#H#Par##H#Onpenenenne yACIbHOU
TEIUIOEMKOCTH BEIIECTBA.
Hi#Par#H##lccnenoBanue npoiecca UCapeHusl.
#H##Par##H#OnpenencHue OTHOCHUTEIBHON

BJIAJKHOCTH BO3JyXa.

H#H#H#Par###0Onpenenenne yaenbHOU TEIUIOTHI MJIaBJICHUS
JIbJA.

6.18

@u3nyeckue SBJIEHUA B MPUPOAE: TMOBEPXHOCTHOE
HaTsOKCHUC W KAllWJUIPHBIC ABJICHHA B IIPUPOAC,
KpPHUCTAJUTBI B Tipupoae, uanydeHne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,
WHesl, CHera.

6.19

TexHuueckue  ycTpoicTBa:  KamWUIApbl, MPUMEPHI
VCIIOJIb30BAHUSI KPUCTAIUIOB, JKUJIKOCTHBIH TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, ICHUXPOMETp, MapoBas TypOuHa,
JIBUTATEIb BHYTPEHHETO CrOPaHUsI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tein. [[Ba poga d3JIeKTpUUECKUX
3aps0B
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kysona
7.2 (3aBUCHMOCTb CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEJ OT

BCJIMYMHBI 3apsA10B U PACCTOAHUA MCKIAY TeHaMI/I)




DnekTpuyeckoe mnosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

7.3 niotst. [IpuHIMN Cynepro3uIiuy AMEKTPUIECKUX MMOIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuyeckux 3apsaoB. DJE€MEHTapHbIN
7.4 anekTpuyeckuit 3apan. Ctpoenue atoma. [IpoBonHUKM 1
TUBJIEKTPUKU
[ 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
76 ONeKTpUYecKUid  TOK.  YCIOBUS  CYUIECTBOBAHHUS
' ANEKTPUYECKOr0 TOKA. VICTOYHMKN OCTOSTHHOTO TOKa
77 JleicTBHSI DIEKTPUYECKOTO TOKA (TETI0OBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUI TOK B )KUAKOCTSIX U rasax
Onexkrpuueckas uenb. Cuia Toka. JNeKTPUYECKoe
7.8 HalpsDKEHUe
79 CornpoTuBieHue MPOBOJHUKA. Y IETBbHOE
' COITPOTHBJICHUE BEIICCTBA
7.10 3akon Oma a1 y4acTka 1enu
711 [locnenoBarenbHOE U napajuiesIbHOe
' COCTMHEHHE TTPOBOTHUKOB
PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOrO TOKa. 3aKOH
7.12
Jxoynsa — Jlenna
713 DONeKTpUYecKue Lenu M MOTPEeOUTENH 3IEKTPUUYECKOU
' sHepruu B ObITy. KopoTkoe 3amblkaHue
714 [ToctossHHBIE MAarHUTHI. B3anMoielicTBHUE MOCTOSTHHBIX
' MAarHuTOB
715 MarnutHoe mnone. MarHutHoe moje 3eMiIu M €ro

3HaUeHHe I )KU3HU Ha 3eMIie




7.16

OnbIT Opcrena. MarHuTHOE TOJIE SJIEKTPUUECKOTO TOKA.

HpI/IMCHeHI/IC OJICKTPOMArdHuToOB B TEXHHUKE

7.17

JlelicTBUE€ MarHUTHOIO IOJISI HAa MPOBOAHUK C TOKOM.
DneKTpoABUTaTeIb MOCTOSIHHOIO TOKa. Mcmonb3oBaHue
JJIEKTPOJBUIATENIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIopTe

7.18

OnbiTel  Dapanes.  SBieHuE  BIEKTPOMATHUTHOM

uHaykuuu. [pasuiio Jlenna

7.19

Dnektporereparop. CrocoObl MOIYYEHUS JIEKTPUUECKOU
SHEPruu. DNEKTPOCTAHIIUU HA

BO300HOBJISIEMBIX HCTOYHHUKAX OHCPIrun




7.20

[IpakTuueckue padbOTHI:

OMnBITHI 110 HAOJIOICHUIO JICKTPU3AIMH TEJl HHAYKITUEH 1
MIPU CONPUKOCHOBEHHH.

HccnenoBanue [O€UCTBUS AIEKTPUYECKOTO TMOJs  Ha
MPOBOJIHUKYU U JAUDJICKTPUKH.

COopka W mipoBepka pabOThI DSJIEKTPUUYECKOW IICTH
IIOCTOSIHHOTO TOKa.

H3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHHUS.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIIYILIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS
Ha PEe3UCTOpE.

OnpIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
JNEKTPUYECKOTO0 COMPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MOMEPEYHOIro CEYEHMs] U MaTepuana.
[IpoBepka nmpaBuia CIOXKEHUS HAOPSDKEHUN  1pu
IIOCJIEZIOBATEIbHOM ~ COCIMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa HpU HapaieIbHOM
COCNMHEHUH  pe3uctopoB.  Ompexgenenne  pabOThI
JJEKTPUYECKOTO TOKA, MAYIIET0 4Yepe3 Ppe3ucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIJIEISIEMON Ha pe3uctope. MccnenoBannue 3aBUCUMOCTH
CHJIBI TOKA, MAYIIETO YE€PE3 JIAMIIOUKY, OT HAIPSKEHUS Ha
Heil. Onpenenenne KIIJ[ narpeBarens. HccnenoBanue
MarHUTHOTO B3aUMOJEHCTBHUS IOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO MOJIS IOCTOSIHHBIX MarHUTOB IIpU
uX 00beIMHEHNH U pa3zeneHuu. McenenoBanue neiicteus
NEKTPUYECKOT0 TOKAa HA MAarHUTHYIO CTpeNKy. OMbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI




BBaHMOI[efICTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIIpaBJICHUA TOKa B KaTYHIKC. HSy‘ICHI/Ie

I[eI\/JICTBI/ISI MAarauMTHOIO I0JIsI Ha MPOBOJHUK C TOKOM.

KouncrpynpoBanue u U3y4eHue paboThI
3JICKTPOJIBUTATEIIS. N3mepenne KITJ
JNEKTPOABUTATEILHON  YCTaHOBKH. OnpiTel 1O

HCCJIICOOBAHUIO SBJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaITpaBJICHUA
WHAYKIIMOHHOI'O TOKa

7.21

Ouznyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBIEHUS B  artMocdepe, OIEKTPUUYECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3emiu, apeld MoCcoB,
pPOJIb MAarHUTHOTO TIOJIS ISl )KU3HU Ha 3emiie, TOJISIPHOE
CHUSIHUE

1.22

TexHudeckue YCTpPOWCTBA: DJIEKTPOCKOIl, aMIIEPMETP,
BOJIETMETp, PEOCTAT, CYETUUK DIICKTPUUCCKOW SHEPTHUH,
JIEKTPOOCBETUTENILHBIC ~ TPUOOPBI,  HArpeBaTEIbHbIC
AJICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
NPEIOXPAHUTEIH, JJIEKTPOMArHUT, 3JICKTPOJIBUTATEIb
TIOCTOSIHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA

9 KJIACC
Kon
pasnena Konx snementa [IpoBepsiembie 27IEMEHTHI COAEPIKAHMS
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JBWKeHME. MarepuanpHas — TOYKA.
8.1 )
3 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTD MEXAHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE




###Par###HepaBHOMEpHOE TPSMOJIMHENHOE JBM)XCHHE.

8.4 CpenHsisi © MTHOBEHHAsl CKOPOCTh Tella IpU
HEPaBHOMEPHOM JBUKCHHUH
Yckopenue. PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE
8.5 JBUKCHHE
8.6 #H#HPar###CBo001HOEe nanenue. OnplTel [ammies
HiHParfH##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXHOCTH.
8.7 Ilepron u uactora oOpamieHus. JIuHeliHas u yrioBas
' ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHUE
8.8 [TepBerit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 HHHPar#H#H#1 [puHIIUT Cyneprno3nuiuy CHIl
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H##Par###Cuna TpeHus: cuiia TPEHUsl CKOJIbKEHUs, cuia
8.13 TPEeHHUSI IOKOS, IPYTHe BUJIbI TPEHUS
#H##HPart###(Cuna  TSDKECTH HM 3aKOH ~ BCEMUPHOTO
8.14 TATOTeHHs. Y CKOPEHHE CBOOOIHOTO MaeHHs
Jewxenne  turaner  Bokpyr  Comnma.  Ilepas
8.15
KOCMHUYecKasi CKopocTb. HeBecoMOCTh U meperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCONIOTHO TBEPIOE
8.16 TEINo
#H##PartH##PaBHoBecre TBEPAOrO Tela € 3aKPEIUIEHHON
8.17 0CBIO BpareHns. MoMeHT cuibl. L{eHTp TsakecTn
8.18 Nmnynsc Tena. U3menenne nmiynsca. IMmysnbsce cumsl
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 H###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTb
PaGora cun TshkecTH, ynpyroctu, Tpenus. CBs3b
8.22 SHEPTUU U PabOTHI




8.23

IlorenmnansHas SHEPTUst Teaa, IIOJHSATOIO
HaJl TOBEPXHOCTHIO 3eMIIN

8.24

[TorenumanpHas YHEPTUs CKATOU MPYKUHBI

8.25

###PartH##Kunernueckass  sHeprus.  Teopema o
KAHETHYECKOW YHEPTUU

8.26

HH##Par###3aKkoH coXpaHEeHUs MEXaHUYECKOU
SHEPTUU

8.27

[IpakTuueckue padbOTHI:

OrmpezenieHne CpeHe CKOPOCTH CKOJBXEHHUs Opycka
WM JIBWKEHUS LIapuKa I10 HaKJIOHHOM IUIOCKOCTH.
OnpeneneHyue yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BpPEMEHHU IpU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 Ha4aJbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOM CKOPOCTU IYTH OTHOCSTCS KaK
pAn HEYETHBIX  YHUCEN, TO  COOTBETCTBYIOILUE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIIBI TPCHUA CKOJIbXXCHUA
OT CWJIbI HOPMAJIBHOTO  JOAaBJICHUA. OnpeneneHI/Ie
KOB(I)(I)I/II_II/ICHTEI TPCHUS CKOJIbKCHHA. Onpez[eneHI/Ie
JKECTKOCTH MMPY>XUHBI. Onpe,ueneHI/Ie pa6OTLI CHIJIBI
TPpEHUSA HpHU PABHOMEPHOM  JBHKCHHUM TCJla II0
l"OpH30HTElJ'ILHOI>i IMOBCPXHOCTH. OnpeneneHHe pa6OTI>I
CHUJIbI YIIPYTOCTH IIPpU MOoabEME rpysa € UCIIOJIb30BAHUCM
HCIIOABHXKHOI'O U MIOABUKHOTI'O OJIOKOB

8.28

dusznueckue SBICHUS B mpupoae: MpujrMBbl U OTIINBBI,
JABMOKCHHUEC IIJIAHET ConHeyHo CHUCTCMBbI, PCAKTHBHOC
ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

Texuudeckue YCTPOﬁCTBaI CrinaomMeTp, JaTYHUKHU
TIOJIOKCHUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI




9.1

KonebarenpHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTHKH
KoJIeOaHMI: TIEpUO/I, YaCTOTa, aMILJIUTYIA

9.2

MaremaTuueckuit u MPY>KUHHbBIN MasITHUKH.

[IpeBpaienue suepruu npu KojaedaTeabHOM ABHKEHUN

9.3

3aryxaromue konebanus. Beinyx1eHHbIe KOTeOaHusl.

Pe3onanc

9.4

Mexaunueckue BoHBI. CBOMCTBA MEXaHUUYECKUX BOJIH.
[IpononpHbIe W TONEpeyYHbIe BOMHBI. J[JTMHA BOJHBI U
CKOPOCTh €€ pactpocTpaHeHus. MexaHW4YeCKHUEe BOJTHBI B

TBEPIOM TeJIE, CECMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaxeHue
3ByKa

9.6

Wnbpa3Byk u yiabTpa3Byk

9.7

[MpakTrueckue paboThI:

Omnpenenenne  9acToThl H  IEpHoAa  KoyeOaHW
MaTeMaTHYeCKOr0 MasiTHHUKA.

OmnpeneneHue  4acToThl M INepuoja  KosebaHui
IMPY>XUHHOI'O MasgdTHHUKaA

HccneoBanre  3aBUCHMOCTH — TIepHoja  KOJeOaHMI
IMOABCHICHHOTO K HUTU TIpy3a OT JJIUHBI HUTH.
HccrneoBanrie  3aBUCHMOCTH  TIepHoja  KoJeOaHMI
NPYKHHHOTO MAasTHUKAa OT Macchl Tpy3a. IIpoBepka
HE3aBHCUMOCTH neproja KoJeOaHmi rpy3a,
TOZBEUIEHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
NpYy>XHUHBL MI3MepeHne ycKopeHusi CBOOOHOTO MaIeHHS

9.8

@u3nYeCKUe SBJICHUA B MPUPOJIE: BOCHPUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMUYECKHUE BOJIHBI,
IIYHaMH, 3XO0

9.9

TexHnueckue yCTpOICTBAa: 3XO0JIOT, HCIOJIb30BAaHUE
yABTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI




DNEeKTPOMArHUTHOE MoJj€e. DIEKTPOMATHUTHBIE BOJIHBI.

10.1 .

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [[Ixana >7€KTPOMarHUTHBIX BOJIH

DneKkTpoMarHuTHas npupojaa ceera. CKoOpocTh CBETA.

10.3 .

BonHoBbIe cBoiiCTBa cBETa

[IpakTuueckue padbOTHI:
10.4 N3yuenne CBOMCTB DJICKTPOMAarHUTHBIX BOJIH

C TIOMOUIBI0 MOOMITBHOTO TeeoHa

Ouznyeckue SBICHUS B TNpUPOAE: OHUOIOrHYECKOe
10.5 JeiicTBUE BUIUMOTO, YIbTPa(pHOIETOBOTO U

PEHTI€HOBCKOTO U3JTy4E€HUI

TexHuueckue YCTpOMCTBA: HCII0JIb30BaHUE
10.6 .

AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JlyueBast monens cBera. MicToOuHMKY cBETa
11.2 [IpsimosinHENHOE pacpoOCTpaHEHHUE CBETA

Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpaKeHUs
113 cBeTa

[Ipenomiienne cBeTa. 3aKOH NPETOMIICHHSI CBETA.

11.4

[TosnHOE BHYTpEHHEE OTpaKEHHE CBETA

11

11.5 JIunza. Xop tyyel B MH3E

Ontuueckas cuctema ¢oTroannapara, MUKpOCKONa u
11.6 TenecKona

I'ma3 kak ontuyeckas cucreMa. bim3opykocTs u
11.7 JAJIbHO30PKOCTh

Pasnoxxenue 6enoro csera B cekTp. OnbiTel HploTOHA.

11.8

CrnosxeHue CeKTpaJbHBIX IBETOB. Jlucnepcus cBeTa




11.9

[IpakTuyeckue pabOTHI:

###Par###ccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUS
CBETOBOTO JIy4a OT yIJIa MaJCHusl.

HiHParfH##l3yueHre  XapakTEpUCTUK  H300paKeHUs
IpeMeTa B IJIOCKOM 3epKaJe.

###ParfH##llccnenoBanue  3aBUCUMOCTH yIUIa
HPEJIOMJICHHUS CBETOBOTO JIy4a OT yIJla MaJeHus Ha
TPaHHUIIE «BO3IYX — CTEKIION.

#itPar#Ht#llonydenne  W300paKeHUH €  TOMOIIBIO
coOuparoIIe JTHH3HI.

H##Par###Onpenenenie  (POKYCHOTO  pacCTOSIHUSL U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTUH3BI.

##HPar#H##ONbITH IO pa3IoKEeHHUIO OeJI0ro cBeTa B

CHEKTD.

#H##Par###OMnbIThI 1O BOCIIPUATHIO 1IBETA MPEAMETOB MPU
UX HaOJIOIEHUY Yepe3 BETOBbIC (DPMIBTPHI

11.10

duznyeckue SABJICHUS B MMpUpoOAC: 3aTMCHU COJ'IHLIa n
HYHH, OBETA TCJI, OIITUYCCKUC SABJICHUA B aTMOC(I)epe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texauueckue YCTpOﬁCTBaZ O4YKH, IICPUCKOII,

(dboToanmapar, ONTHIECKHUE CBETOBO/IbI

12

KBAHTOBBIE

SIBJIEHUA

121

OneiTel Peszepdopaa u miianerapHas Moj€Ib aToMa.

Mopens atroma bopa

12.2

I/ICHYCKaHI/Ie 1 MOTJIOCHHUE CBETAa aTOMOM. KBaHTEI.

JIunenyaTele CIIEKTPBI

12.3

PaguoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs

124

Crpoenue atomHoro aapa. HykiionHast Mozienp aTOMHOTO
sanapa. M3oromsl

125

PannoakTuBHBIE MMpEeBpalICHU. HepI/IOI[ nojrypaciiaga
ATOMHBIX AICP




SAnepHble peakuuu. 3aKOHbI COXPAaHEHUsS 3apsiiOBOTO U

12.6 MacCOBOI'0 YHUCEIl
12.7 DHeprus cBA3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
Peakuuu cunTesa u nenenus sauep. IcTOuHUKH SHEPrun
12.8 N
CounHua u 3B€31
Snepnas sHepretuka. JlecTBHE  pagUMOAKTUBHBIX
12.9 U3JIy4E€HUI Ha )KUBbIE OPraHU3MbI
[IpakTnueckue padbOTHI:
HabntoneHre crijionIHpIX U TMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanue TpeKOB: U3MEPEHHUE SJHEPTUH YaCTHULBI 110
TOPMO3HOMY TYTH (110 (hoTOTpadusim).
W3mepenune paanoakTHBHOTO GoHA
®usnyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
PaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE JTy4H,
paAMOaKTUBHOE U3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,
1211 JCCTBHE PAJMOAKTUBHBIX W3JIy4YECHUH HAa OpPraHUu3M
YeIJI0BEKa
TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,
12.12

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona

IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NMPEAMETHBIM pe3y/ibTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHoBe PI'OC




[lonumanne pond  (QU3MKK B HAYYHOH  KapTHHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOHN CBSI3U
¥ TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O POJIU IKCIIEPUMEHTA B (PU3HUKE,
0 cucTeMoobpa3ymomieil poian GU3NKA B pa3BUTHH €CTECTBECHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH, 00 3BOIIONMU (PU3NIECKUX 3HAHUN U UX POJIU
B IIEJOCTHOM €CTECTBEHHOHAy4YHOM KapTHHE MHpa, O BKIAAE
POCCHIMCKMX M 3apyOeKHBIX YYEHBIX(M3UKOB B PpaA3BUTHE HAYKH,
O0O0BSICHEHUE IPOLIECCOB OKPYKAIOLIETO MUpA, Pa3BUTHE TEXHUKU M
TEXHOJIOTUI1

3HaHus 0 BUJIaX MaTEpuH (BEIIECTBO U MOJIE), O IBIKEHHH KaK CIIoco0e
CYLIECTBOBaHMsS MaTepud, 00 aTOMHO-MOJIEKYJSIpPHOH Teopuu
CTPOCHHUsSI BeUlecTBa, O (PU3MYECKOH CYIIHOCTU SIBICHUH MPUPOJBI
(MEXaHWYEeCKHUX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMCHUC pa3jindyaTh SABJICHUA 110 OIMMCAHUIO X XapPaKTCPHBIX CBOWCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TAHHOC (1)I/I3I/I‘I€CKO€ SIBJICHHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpY’KaloIleM MHpE, BbIIEISS UX CYILIECTBEHHbIE CBOWCTBA

(mpu3HAKH)

Biianenne ocHOBaMM MOHSATUHHOIO amnmapata U CUMBOJHAYECKOTO
s3bIKa (DU3UKH M HMCIOJB30BAaHUE WX JJIsl PEIICHHS y4eOHBIX 3a/1ady;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHHUS W
MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘~I€CKI/I€ SABJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenne ocHoBaMHM METOJOB HAy4yHOrO TIO3HAHUS C Y4€TOM
coOnrofeHusl MmpaBuil 0€30MacHOro Tpyja: HaOmoaeHHe (PU3NUYECKUX
SIBJICHUM:

YMCHHE CaMOCTOATCIIBHO CO6I/IpaTL SKCIICPUMCHTAJIIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0O0OpYIOBaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OMbITa W 3alUCHIBaTh €ro pe3yibTaTbl, (OPMYIHUPOBATH BBIBOAbL;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUMH:
YMEHHE IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSATEIbHO CcOOUpaTh
HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HaYEHUE BEJIMYUHBI U AHAIM3UPOBATH MOJYYEHHBIE PE3YNbTAThl C
y4€TOM 33JJaHHOW MOTPEUTHOCTH PE3YIbTaTOB U3MEPEHUH; IPOBEICHUE
HECJIOKHBIX JKCIEPUMEHTAIIbHBIX HCCIIEOBAHUM; CaMOCTOSATEIbHO
coOuparb  OKCIEPUMEHTaJIbHYIO  yCTaHOBKY W  IPOBOAUTH
UCCJIEIOBAHUE 1O  MHCTPYKLUHH, MPEACTaBIATh  MOJy4YEHHBIE
3aBHCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE TaOdHI U TpadUKOB,
VUUTBHIBaTh IOTPEHIHOCTH, JeJaThb BBIBOABI IO  pe3ylbTaTam
UCCJIEI0BAHUS

[lonnmanme  XapakTepHBIX  CBOMCTB  (pu3mueckux  Mojenei

(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENIO, MOJICIH CTPOCHUS
ra3oB, XHJKOCTEH M TBEPABIX TeEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Sjipa) ¥ yMEHUE MPHUMEHSTh WX IS
00BSICHEHUST (PU3UUECKUX TIPOIIECCOB

YMmenne 0OBICHITH q)HBI/I‘IeCKI/IC IpouecChl U CBOMCTBA TCJI, B TOM
YquCJI€E M B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O
XapaKkTepa, B HaCTHOCTH, BBIABJIATH MIPUYNHHO-CICACTBCHHBIC CBA3U U
CTPOUTH O0OBSICHEHHE C OHOpOﬁ Ha U3YYCHHBLIC CBOMCTBaA (I)I/I3I/ILIGCKI/IX
HBHeHHﬁ, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIIN

YMenue pemath pacué€rHble 3agaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIONB3YSl 3aKOHBI U (OpMynbl, CBA3BIBAIOIIKME (PU3UUYECKHE
BCJIMYMHBI, B YaCTHOCTH, 3aIlMCbIBATHL KpPATKOC YCJIOBUC 3aaadvu,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIO0Ib30BaTh CIPABOYHbIE JAHHBIE,
MMpOBOANTH pvaéTI)I U OLCHUBATH PCATUCTHUYHOCTHL IOJTYYCHHOI'O
3HauYeHUs] (PU3UYECKON BETMYMHBI, YMEHUE OMPENEIsATh Pa3sMEPHOCTD
¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON NPU PEIIEHUH 3a1auu




YMeHHe XapakTepu3oBaTh MPUHLMIBI  JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX MPOIECCOB M0 MX OMHMCAHUIO, UCIOJB3YS 3HAHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHrne HCnonab30BaTh 3HAHUS O (bH?;I/I‘IeCKI/IX SABJICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrmeyeHHss ©O€30HMacHOCTH — TNPHU
oOpamieHnu ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKIMHU YCTPOMCTBAMH,
COXpDAHEHUs] 310pOBbS U COOJIIOZCHUS HOPM 3KOJOTMYECKOrO
MOBEJCHUS B OKpYXKalOIIed cpeae; NOHMMaHHE HEOO0XOAUMOCTH
NPUMEHEHHS JOCTI)KEHUH (U3UKH M TEXHOJIOTUH IS PalliOHAIBHOTO
PUPOONIOIB30BAHNUS

11

OneiT TOWCKa, MpPeoOpa3oBaHUS W TPEACTaBICHUS HHPOpPMAIUU
buznueckoro coJiepKaHus c HCII0b30BAHUEM
MH(OPMALMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTHIl; YMEHHE OIICHUBATh
JIOCTOBEPHOCTh MOJIyYeHHON HH(POpMAIUM HAa OCHOBE HMMEIOIIUXCS
3HAaHUN U JONOJHUTEIbHBIX UCTOYHUKOB; YMEHHUE HCIOJIb30BaTh MPHU
BBITIOJIHCHUHM YYE€OHBIX 3a/laHUM HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEp)KaHMs, CIPABOYHBIC MaTEPHANIbI, PECYPCHl CETH
WNurtepuer; BiameHue 0a30BbIMM ~ HaBBIKAMH  IIpeoOpa3OBaHU
uHpopManMu H3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYIylO; YMEHHE
co371aBaTh COOCTBEHHBIE TUCEMEHHBIE M YCTHBIE COOOIIICHHS HA OCHOBE
WH(pOpMaIUK U3 HECKOJIIBKUX HCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHUWYECKHUE SABJIEHUA
Mexannueckoe  aBWKeHMe. MarepuanbHas Touka. Cuctema  oTcuéra.
11

OTHOCHUTEIBLHOCTh JABHKCHUA




PaBHOMepHOE U HepaBHOMepHOe ABMKeHHEe. CpenHss ckopocTb. PopMmyna ams

1.2 BBIUMCIICHHSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJUMHEHHOE JBMIKEHHE. 3aBUCUMOCTh KOOPJHMHATHI TeJia OT
BPEMEHH B Cily4ae PaBHOMEPHOI'O IPSIMOJIMHEWHOIO JIBUKEHHUS:
p— 1
L3 x()=x,+vt
I'padkr 3aBUCHMOCTH OT BpPEMEHH JUISI TPOSKIHUH CKOPOCTH, IPOCKIIMH
MEpPEeMEIICHHS, IyTH, KOOPJAWHATHI IPH PABHOMEPHOM MPSIMOJMHEHHOM
IBIDKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JBHKCHUS
, . £
Sy) =vo, *t+ay* =
@opMynsl I NPOCKLUUH NEPEMEIICHMs, MPOCKUHUH CKOPOCTH U IPOEKIMH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIHHEHHOM JBHIKCHHH:
2
B , t
14 Sx(r)"UO.\"rTaX'T‘
U.\‘(r) =gy +a, 1,
a.(f)=canst,
Uy, =, =2a,s,
['padmkn 3aBUCHUMOCTH OT BPEMEHU AJsi MPOEKIUH YCKOPEHUS, MPOCKIIHH
CKOPOCTH, TPOEKIUU TMepeMelIeHUsl, KOOPJAUHATHI MPH PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JABM)KEHUU
CBobomnoe manenue. GopMysbl, OMUCHIBAIONINE CBOOOJHOE MMaJIEHUE Teja TI0
15 BEPTHUKAIIHU (JBUKEHHE TeJla BHU3 WJIM BBEPX OTHOCUTENIBHO IOBEPXHOCTH 3€MJIN).

I'paduku 3aBUCMMOCTH OT BpEMEHHM ISl POEKIMHN YCKOPEHUS,

MMPOCKIHU CKOPOCTHU U KOOPAWHATHI TIPpH CBO6OI[HOM MMagCHUU TCJia 110 BEPTUKAIIN




CKOpOCTh paBHOMEPHOTO ABMKEHHS TeJIa 0 OKpykHOCTU. HampaBnenue
CKOPOCTH.

dopmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U IIEPUOT

oOpareHus:
e 2nR
T

LentpocTpemutenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIHHOTO

yckopenus. @opmyra 1Sl BBIYUCICHUS YCKOPEHUS:

1.6
2
a. = -
“ R
dopmyiia, cBsI3bIBarOLIAst IEPUOA U YACTOTY OOpaleHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 v
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10 . .
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH Ha
TEJIO0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
ﬁ\ = -IE'
21 1-2
1.11
Tpenue nokos u TpeHne ckoapxeHus. Popmysa sl BBIYUCICHUS MOAYIISI CUIIbI
1.12

TPCHUA CKOJILIXKCHUSA:




F_=u-N

1.13

Hedopmarus Tema. Ympyrue u Heynpyrue aedopmanuu. 3aKoH YHOPyrou
nedhopmaruu (3akon ['yka):

F=k-Al

1.14

Bcemupnoe Tsarorenue. 3aKkoH BCEMUPHOTO TATOTEHUS:
My - M4
F — G - ‘—_“"
'L
Cuiia TskecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHocTH 3emin: F = mg.

Z[BI/I)KGHI/IC IJIAHET BOKPYT COJ'IHI_[a. HepBaﬂ KOCMHUYCCKasl CKOPOCTh.

HesecomocTs n neperpysku

1.15

Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mo

I/IMHy.TIBC cucTeMBl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHYJ'ILC CHJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA BaMKHYTOﬁ CHUCTCMBI TCII:
D=mU; +n,U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5c0su.

Mexann4deckas MOIITHOCTD:

N=4
r




1.18

Kunernueckas u NOTCHIUAJIbHAs SHCPIrus. d)opMyJIa JJIA BIYUCIICHUA

KUHETUYECKON DHEPIUU:
2
mo
-

TeopeMa o kuHeTHUeCKOU d3Heprun. Popmyra i BHIYUCICHUS TOTCHIMAIBHON

OHEPIUM TE€J1a, IOAHATOrO HAQ

3eMiéit:

E,= mgh

1.19

Mexanuueckas OHCPI'UA:
- oo B
E=E,+E,
3akoH COXpaHCHUA MeEXaHUYECKOH OHCPIUu. d)opMyna JJIA 3aKOHA COXpPAaHCHUA

MEXaHUYeCKOH 9HEPTIHUU B OTCYTCTBUC CUJI TPCHUA: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpHU HAJITUYIUHU CUJIBbI TPCHUA.

1.20

HpOCTI)IG MEXaHH3MBI. «30J10TOC IIpaBHJIO» MCXAHUKHU.

Ppruar. Moment cuiter: M - Fl.

VYcnoBue paBHOBECHS pblyara:

M +M, +..=0

[ToasmxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,

= Anonesaas
Aﬂrpaqetmax




1.21

JlaBneHue TBEPAOrO TEna.

@opMyita 1 BBIYMCIICHUS IAaBJICHHs TBEPIOIO Tena:

ol
p_s'

JaBnenue raza. ATMmocepHoe J1aBJICHHE.
I'uapocraTtudeckoe qaBlieHUE BHYTPH KUIKOCTH.

q)OpMy.Ha IJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH!

P=pgh+p.,

1.22

3akoH [lackans. ['uapaBnudeckuii mpecc

1.23

3akon Apxumena. dopmyna g onpeAeNeHUs BBITAJIKUBAIONICH —CHUJIBL,

ﬂeﬁCTByIOH_[eﬁ Ha T€JI10, Horpy>KéHHoe B XXUAKOCTb UJIU I'a3:
Fag =pgV

VYcnosue nnaBanus Tena. IlnaBanue CYZAOB H BO3AYXOIIABAHUEC

1.24

Mexannyeckue KojiebaHusl. AMIUTUTY/IA, IEPUOJ] U YaCTOTa KOJICOAHMIA.

CDOpMy.TIa, CBA3bIBAIOIIAA YaCTOTY U IEPpUOJ KOJIeOaHMIA:

1.25

MareMaTtrueckuil ¥ py>KUHHBIA MasTHUKU. [IpeBpallenre sHepruu npu
K0JIe0aTenbHOM JIBUKEHUN

1.26

3aryxaromue konebanus. BeinyxeHHble koeOanus. Pezonanc

1.27

MexaHU4YeCKrue BOJHBL. HpOI[OJ'ILHLIe U TIOIICPCYHBIC BOJIHBI. Z[J'II/IHa BOJIHBI H

CKOPOCTD pacCIipoOCTPpaHCHUSA BOJIHBI:

A=v-T

1.28

3Byk. ['pomKocTh 1 BbIcOTa 3ByKa. OTpaskeHre 3BYKOBOM BOJIHBI Ha FPAaHULIE IBYX
cpen. ndpasByk u ynbTpa3Byk




1.29

IIpaxmuueckue pabomul

N3Mepenne cpelHel MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXKEHUS;, paOOThl CHIIbI TPEHHS, CHIIbI
YIOPYTOCTH; CpellHEeH CKOPOCTH JBHKEHHUS OpycKa MO0 HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHus OpycKa Mpu JBUKEHUH 110 HAKIIOHHOM MII0CKOCTH; YaCTOTHI U IIepro/ia
KojeOaHUi MaTeMaTH4YecKOoro MasTHUKA; YacTOThl M Mepuoia KojeOaHui
MPY>XUHHOI'O MajgdTHHUKA; MOMCHTA CUJIbI, I[GflCTBy}OH_Iero Ha pbI4yar; pa6OTBI CHJIBI
YIIPYTOCTH MPH MOABEME TPy3a C TOMOIIBIO HETIOABIKHOTO 0J10Ka; paObOThI CHITBI
YIOPYTOCTH NPHU NOABEME Ipy3a C MOMOILBIO MOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCIMOCTH apXUMEI0BOM CHITBI OT 00bEMa MOTPYKEHHOM YacTH
TeNa U OT IUIOTHOCTH YXUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT
MAacchl Te€jia; CUJIbl TPEHUS CKOJIBKEHHSI OT CHUJIbl HOPMAJIBHOT'O JABJICHUS U OT
poJla IOBEPXHOCTHU; CWJIbI YIIPYrOCTH, BO3HUKAIOIIEH B MpPY’KUHE, OT CTEHEHU
nedopmaluu NpyKUHBI, YCKOPEHUsT OpycKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuoja (4acToTbl) KosueOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NepHoja
Koje0aHui MPYXUHHOTO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPY’KUHBI,
HCCIIEIOBAaHUE HE3aBUCHUMOCTH IMepuoja KojeOaHUH HUTSHOIO MasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pblyara

1.30

Quszuueckue s61eHUs 6 npupooe: IPUMEpPBI ABUKEHHS C pa3IMYHbIMU CKOPOCTIMU
B )KMBOM M HEXHUBOHU NPUPOJE, NEHCTBUE CUIIBI TPEHUSI B IPUPOAEC U TEXHHUKE,
MIPWJIMBBI U OTJIUBBI, IBWKEeHHE M1aHeT COTHEYHON CHUCTEMBI,

PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(l)epHOFO JaBJICHUS Ha >KHUBOH OpraHusM, IIJIaBAHUC pBI6, BOCIIpHUATHUC
3BYKOB JKMBOTHBIMHU, 3EMJICTPACCHUC, celicMU4YecKre BOJIHBI, IYHAMHU, 3XO

1.31

Texnuueckue ycmpoiuicmea: CHUIOMETP, NaTYUKU MOJOXKEHMS, PACCTOSHUSA U
YCKOpEHUs, OUHAMOMETP, NOJIIMIHUKN, pPAKEThl, pblyar, MOABWXHBIA U
HETOJBIKHBIA OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTBbIE MEXaHWU3MBbI B OBITY,
cooOmiaromnmecs cocyabl, YCTPOMCTBO BOJOINpPOBOJA, THAPABIMYECKHH Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XOJIOT,
UCTOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIUIOBBIE ABJIEHU A




OcHOBHBIE MTOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUH CTPOSHUS BELIECTBA.

JEIU TBEPAOTO, )KUIKOTO U T HOT TOSIHUU BEIECTBA.
21 Moze épmoro, Or0 ¥ ra3zo00pa3HoOro cocTo elecTBa
Kpucranmmaeckue u amopdHsie Tena
JlBwxkenue yactuil BemectBa. CBSA3b CKOPOCTH JIBHOKCHHS YacTHI[ C
2.2 TeMreparypoii. bpoyHoBckoe nBmkenue, muddys3us
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBeECHE
Buyrtpennss sneprus. PaGota u Teruonepenada Kak CIocoObl HW3MEHEHUs
2.6 BHYTpPEHHEH 3HEPIHH
2.7 Bune! Teronepenayn: TeMI0ONPOBOIHOCTD, KOHBEKIINSA, U3TyUCHHE
HarpeBanue wu oxjaxaenue Ttell. KoIM4yecTBO TEIJIOTHL.
Y neapHas TEMI0EMKOCTD:
2.8 \
O=cm(t,—1,)
3aK0H COXpaHEHUs PHEPTUHU B TEIIOBBIX IpoIleccax. Y paBHEHHE TEIIIOBOTO
Oaianca:
2.9
0+0, +..=0
Hcnapenne u kouaeHcauus. V3MeHeHHE BHYTpEHHEH HHEPrUM B IIpoIEcce
UCHapeHus U KoHAeHcanuu. KumeHue SKUAKOCTH. YJenbHas TemioTa
2.10
napoo6OpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
[TnaBnenne u kpuctawu3anus. VIi3MeHeHre BHYTpEHHEH SHEPTUH MPH TLIABICHUH
U KpUCTAJUTH3AIMH. Y JIeNIbHAS TETUIOTA IJIaBICHHUS
2.12 0

7":;
m




BHyTpeHHss sHEprus cropaHus TOIUTUBA. Y IebHAs TEIJIOTa CTOPaHus TOILINBA!

213 4=Q/m

2.14 [Mpunuuns! paboTs! TemoBbix apuratenei. KI1/1 teruioBoro apurarens
Ipakmuueckue pabomul
W3mepeHue ynenbHON TEMIOEMKOCTH METAJUIMYECKOIO LMIMHIPA; KOJIUYECTBa
TEIUIOTHI, MOJYYEHHOr0 BOJOM KOMHAaTHOH Temmeparypbl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HarpeTbli IWIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HarpeTbiM LMJIMHIPOM, IOCJIE ONYyCKaHWs €ro B BOJY KOMHATHOM

2.15 TEMIIepaTypbl; OTHOCHUTEIIBHOW BIIQXKHOCTH BO3JyXa; YJCJIbHOW TEIIOTHI
IU1aBJeHus Jipaa. McenenoBanue U3MeHEHUs TeMIepaTypbl BOJbI IPU Pa3IMUHBIX
YCIIOBUSX; SIBJICHUS TEIJIOOOMEHa NPU CMELIMBAHUU XOJIOAHOM U ropsiueil BoJbl;
npoliecca ucrapeHus
Qusuueckue s6N1eHUs 6 npupooe: NOBEPXHOCTHOE HATSHKEHUE U KallWLISPHBIE

216 SBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOIE, U3iyueHre CosHLa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHEra
Texnuyeckue ycmpoticmea: KalWuUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAILIOB,
KHUJIKOCTHBIM TEPMOMETp, JATUYUK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILJICHHUS

217 JIOMOB, THTPOMETPBI, ICUXPOMETP, MMapoBasi TypOWHA, JABUTaTelIh BHYTPEHHETO
CrOpaHus

3 DJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 DnekTpusanus Ten. [[Ba Buia d3IeKTPUIECKUX 3apsiioB

3.2 B3aunmoneiicTBue 3apspkeHHbIX Tell. 3akoH Kymnona

3.3 3aKOH COXpaHEHUs HIEKTPUIECKOTo 3apsaa
Onektpuueckoe mnone. HanpsxkéHHocTh snexkTpudeckoro mons. [IpuHnmn

34 CYNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snexktpuueckux 3apsaoB. JlelicTBHE 3IEKTPUYECKOTO TMOJdS Ha

3.5 dIIeKTpHYecKue 3apsiabl. [I[pOBOTHUKY U TUAICKTPUKH

3.6 [TocTostHHBIN dNeKTpUYecKuid TOK. JleicTBUA dnekTprudeckoro Toka. Cuia Toka.




Hanpsoxenue.
l=qg/t,U=A/

3JICKTpI/I‘-IeCKOC COIIPOTUBJICHHC. Y aenbsHOE SJICKTPHUYCCKOC COIIPOTUBJICHUC: R

3.7 =plis

3akon Oma ay1s yyactka snekrpuueckon ernu: | = U/R
3.8

ITocnenoBarenbHOE COCIMHEHUE IPOBOIHUKOB:

- FT=TT s »
I,=I,: U=U,+U,. R=R, +R,
39 [TapannenpsHOe cOEIMHEHNE IPOBOJHUKOB PABHOTO COIIPOTHBIICHHUS:
U=U;I=I+I;R=2.
1 2 2 5

CMmeniaHHble COEJUHEHUS IPOBOIHUKOB

Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10

3akon Jxxoynsa — Jlenma:

2

3.11 O=I"-R-t

OneiT Opcrena. MarHutHoe TMojie OPSIMOTO MPOBOJHMKA € TOKOM. JIuHMM
3.12 MarHMTHON MHYKIIUU

MarsnuTHO€ noJje NOCTOSHHOIO MaruuTa. B3aumoielicTBre MOCTOSHHBIX
313 MarHuToB
3.14 JleficTBHE MarHUTHOTO IT0JI HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKUMU. [IpaBumno Jlenna




IIpaxmuueckue pabomol
WN3mepenne  3JE€KTPUUECKOrO  COMPOTHUBIICHUS  PE3UCTOPA;  MOLIHOCTH

SJICKTPHUYCCKOI'0 TOKA, pa6OTI>I SJICKTPHUYCCKOI'O TOKA.

3.16 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE

(pe3ucTopsbl, JIaMIIOUYKa), OT HAIPsDKEHHsI Ha KOHIIAX [TPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBJIEHUS OT JUIMHBI IPOBOJIHUKA, IIJIOLIAN €r0 MONEPEeYHOro CEYeHUs U
YII€IIbHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBuiIa AJsl JIEKTPHUUECKOTO HANPSHKEHUS MPH TOCIEI0BATEIEHOM
COCAMHEHUHN TPOBOJHHMKOB; MpaBWJIA Ui CHJIBI AJIEKTPHUUYECKOTO TOKA MpHU
[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 npupode: DIIEKTPUUECKUE SBICHHS B arMmocdepe,

317 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMJIH, Apei( MOJI0COB,

' PO MAarHUTHOTO TIOJIS TS KU3HH HA 3eMIIe, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEepMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DIIEKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTelIbHbIC 3IEKTPONpUOOPHI (mpumepsl), AEKTPUYECKUE

3.18 MPEJOXPAaHUTEIH, JIIEKTPOMArHUT, ODJEKTPOABUTATENIb IOCTOSIHHOTO TOKa,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 OneKkTpoMarHuTHele BoJHbI. [1IKkana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBas mojens certa. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera
JIunza. Xox nydeir B nuH3e. DokycHoe paccTosHue JMUH3BL. OnTuyeckas cuia

3.24 munssl: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. OnTudeckue mpuOopsI




Ipaxmuueckue pabomul
###Par##lI3MepeHne ONTHYECKONH CHIIBI coOuparomield JTUH3bI;, (OKYCHOTO
paccTosiHUS COOMparoLIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MpEAMETa U

M300paKeHMs, KOTa MpeAMET PAaCIOJIOKeH B JTBOHHOM (OKyce), MoKazarems

3.26 MpeJIOMJICHU CTEKIA.
###Par###lIccnenoanue CBOMCTBA M300paXKEHUs, MOITYYECHHOTO C ITOMOIIBIO
coOuparorieit JTMH3bl; K3MEHEHHS (POKYCHOTO PACCTOSIHUS JIBYX CIIOKEHHBIX JINH3;
3aBUCHMOCTH YIJIa IPEJIOMIIEHUS] CBETOBOTO Jiyya OT yIJla NAaJeHMs] Ha TPaHULE
«BO3JlyX — CTEKIIO»
Quzuueckue aenrenus 6 npupoode: 3armeHus ConHua u JlyHbl, LBeTa Tell,

3.27 OINITUYECKHUE sBJICHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
Texnuueckue ycmpoticmea. O9KH, IEPUCKOII, POTOANTIAPAT, ONITUIECCKHE

3.28 CBETOBOJIBI

4 KBAHTOBEBGIE ABJIEHUA

4.1 PannoaktuBHOCTE. Allb(a-, Oera-, ramma-u3nydeHus. Peakiuu anbda-u Oeta-
pacnana

4.2 Omnsitel Peszepdopaa mo paccesnuto anbda-yactui. [Inanerapuas moaens atoma

4.3 CoctaB aroMHOTr0 sifipa. M3oTornbl

4.4 [Iepnon nomypacnaza aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MacCOBOTO UHCEN
Qusuueckue A6leHUs 6 npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA (OH,

46 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyU€HHUE NPUPOJHBIX MUHEPAJIOB,

' JENCTBUE palMOAKTUBHBIX U3JIyYEHUIN HAa OPraHU3M YeJIOBEKa
Texnuueckue ycmpoticmea: CIIEKTPOCKOI, UHAUBUAYAJIbHBIN J03UMETp, Kamepa
4.7

BI/IJ'IBCOHa, AACPpHAd SHEPreTuKa




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






