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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), IpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpaMMa mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOUIH YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 110 Y4EOHOMY MTPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHMHEH, OWoyiorued, acTpoHOMUEH H (U3UISCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs Hay4HOro MeToja
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPHPETHPOBATH  JaHHbIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickoit @Dexpepainuu, Ppearu3yOIUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3yYeHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCUOHANILHOMN ACATCIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMAIMEN (PU3NUECKOTO COAECPKAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemspiii B mporpaMmmMe mo (GU3MKe MepedeHb JabopaTOPHBIX padoT u
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTEIb JeiacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBIICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbL. M3Mmepenune Qu3ndeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBIi METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HabmoaemMoro aBieHus1. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. ®Dusunueckue MpuOOPHl U MPOLEaypa MPAMbIX U3MEPEHHI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre NEHbI AeEHUS Kbl U3MEPUTEIBHOT0 TpUdopa.
W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

a kb

N3mepenue temreparypsl MpU NOMOLIM >KUAKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPHI.
6. IlpoBenenue uccienoBanus IO MNPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
apuka, MymeHHOr0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHnne wyactui BemecTBa. CBS3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. BzanmonelicTBue YacTuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KkpucTaIM4ecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HaGmionenue  sBieHMiA,  OOBACHSIONIMXCS  MPUTSHKEHUEM  WJIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO JEHUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.

SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOIE U TEXHUKE.

Jlemoncmpayuu.

HabmroieHue MexaHu4eckoro JBUKEHUS Teja.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

HabGnrogenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

JIaﬁopamopubze pabomul u onvimel.

1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa 0
HAKJIOHHOM TIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tea.
OneIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsKeHUs (aedopmMaiinn)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.

o gk wnNnkE



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus Ted: IJIaBaHUE WA MOTPY>KEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

o a0k~ wnNkE

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa OTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITeI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

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

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue yCnoBuM paBHOBECHS pblyara.
3. Usmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmnueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KHHETUYECKOW TEOPHHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TE€MIOBOE paClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHUsS BHYTPEHHEH DSHEpPruu:
TeIrIonepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix jaBurarenei KIIJ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO IBHXKEHHS.



Hab6mronenune nuddysuu.

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

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU

o bk Wb

OXJIKJICHHU.
[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxytaxIeHue TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMH CUJIaAMHU.
10. CpaBHEHHE TEINIOEMKOCTEN pa3IMUHbIX BEIIECTB.

11. HaOaroneHue KumeHus.

12. HabnroeHue mocTosIHCTBA TEMITEPATYPhI MTPH TIJIABJICHUH.
13. Mojieau TEIIOBBIX JBUTATEIICH.

© © N o

Jlabopamopnvie pabomul u onvimaol.

1. OnsbITHI 110 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM MJIU caxapa.

3. OnbITel 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

5. ONBITBL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3JyXa OT €ro

00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCMMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue w3MeHeHUsT BHYTPEHHEW OHEPrHUHM Tejla B pe3ysibTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

8. MccnenoBanue sBJICHUS TEMJIOOOMEHA MPU CMENIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmnpeneneHne KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOH  Mpu

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

10. OnpeneseHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue mpoiiecca UCapeHus.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yaeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAUYEHUE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poJia JIEKTPUUECKUX 3aps/I0OB U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MonenupoBaHue CUIIOBBIX JTUHUHN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKUJIKOCTH.

. I"a30BbIM pa3ps.
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. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHne 3JIeKTpUUeCcKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cOonpoTUBIICHUM.
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. B3anmMoienicTBre IMOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ICIICHUS TTOJOCOB MAarHUTA.

=
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17
18
19
20
21
22
23
24

25

. MonenvupoBaHre MarHUTHBIX MOJIEH TMOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HAIIpaBJICHUS MHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

L

10.
11.

12.

13.

14.
15.

16

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJIupoBaHUE HATIPSKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHuTOB IPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHL, JIE€MOHCTPUPYIOIIME 33aBUCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI JIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXAHMYECKOrO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJiMHEHHOEe JBWKeHue. (CBOOOIHOE
nagenue. OnsIThl [ annmes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmumyeckass CKOPOCT.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvnynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIM. [loTeHIIManbHas SHEprus CxKaTou npyxuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMYeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Te

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MOoJ ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. OnpeneneHnne pabOTBl  CHJIBI  YNIPYTOCTH MpU  MOABEME TIpy3a ¢
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

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

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

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

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnmpeneneHue YacTOThl W MepUojia KOJEeOAaHMH MaTeMaTHUYECKOTO
MasTHHUKA.
OnpeneneHue 4acTOThl U MEpUOAa KOJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproa KojeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. N3mepenue yckopeHus cBOOOJIHOTO MaJECHUSI.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0T0 CBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.
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2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIIEHHS] CBETOBOIO Jyda OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.



[Tomy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHUYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CHEKTP.
OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOrolIeHne cBeTa arToMoM. KBaHThI. JIMHEHYaThle CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX saep. CBsA3bp Macchl W SHepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTphl pa3IuYHBIX Ta30B.

CnekTp Bogopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYyUCHUH.

Perucrpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHE HHEPrUU YACTUIIBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3MepeHue paiuoakTUBHOTO (pOHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHHUH BCETO Kypca GU3HKH, a TAKXKe JJI MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS

o g bk wn ke



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIe€e BAXKHBIX JOCTIKEHHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU A

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0o 00pa30BaHus

y oOyuaroierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJaaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX IPUHILUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKOM Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILIEW COCTaBIISIOIICH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K MCCIEeI0BATEIbCKON
NEeATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HAHWE IIEHHOCTHM Oe30MmacHoro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKCcMU, NPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOI'0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTHE B PELICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3allui, TOopoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPO(deCcCHid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHHME TJI00AIBLHOTO XapakTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

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

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

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JaCTH
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

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

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMAHUSA Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTEpU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TIPHUYMHHO-CJICICTBEHHBIC CBS3M TMPH H3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKHUX BAapHAHTOB pEIICHUs, BHIOOP Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

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

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBAHMS,;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPH MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4dl  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

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



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BHIIOJTHEHHOTO (PH3MUECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

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

NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPeOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PELICHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM PeleHUs (PU3HUECKOM 3aJauul Win
IUTaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH Y MPEJiararh IJiaH €€ N3MEHECHUS;
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOT0;
MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU pErIeHUH (HU3NIECKUX 3a7a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ MIPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SBJICHHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Muddy3us, TEMIO0BOE IBWKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMXKEHUE, HHEpIHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TNepenaya JJaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM 4Hcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOW M HEXHUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUS B TMPUPOJIE W TEXHHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCTIOIB3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tela, KUJKOCTH, Tas3a),
BBITAJIKUBAIOIIAsl CUJIa, MEXaHWYeCcKas paboTa, MOIUIHOCTb, IJICUO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETUYEeCKash M TMOTEHIMaTIbHAs JHEPTUsi), MPU OMHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEIUYUHY C JAPYTHMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CHJI (BAOJb OJHOW MpsiMoOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBECHs phruara (0J0Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMWIl U TPaUKOB, JENaTh BBIBOJBI MO PE3yIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOrpyKEHHOE B JKHJIKOCTh TeNOo, KO3()PHUIMEHT Mone3HOro AencTBUSA
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmMHcaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPEYUBON HIIU MOXKET OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BATh



U3YYCHHBbI TOHATUWHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTHh 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, FIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIaBJIeHHWe, KpUCTaJUIM3alus (OTBEpIEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, AJIEKTPOMATrHUTHAS MHIYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHBIE SIBJICHHS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoJOCOB, pOJib MArHUTHOTO TOJISI JJIs KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAS BIIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCIOJIb3YeMbIX BEIUYMH, 0003HAUYEHUSI U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alKChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
yCJIOBUS 3a/ladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOJIb3Yysl OMUCAHHME HCCIIEIOBaHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3znyecKux CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DNIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMble MPEANONOKEHHs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3HMUECKUX BEIHYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTUBICHHE NPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEBATENbHBIE ANEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuooOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KHUIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKHUX LETel;



OPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUNA B TIOBCETHEBHOU
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHCHHS 3I0POBbS U COOIIOICHHSI
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWMK © TYTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MM MOXKET OBITh HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  CONEpKaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoIepKaHWs, B TOM 4YHCJIE MYyOJMMYHO TIPEACTABIATh PE3YIbTaThI
MIPOCKTHOW WJIM HMCCIICIOBATEIHCKON NEATEILHOCTH, MMPHU 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CIEAUTH 32 BBITIOJHEHUEM IJIaHA JCUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHIly 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ynpyras, mjaacThueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTbD,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJieHue TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasiiokeHHe OeJloro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHUBHBIX W3Iy4eHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CPEHSASI W MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPrHs Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU ONMUCAHUN
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSI0BOTO M MACCOBOTO YHUCE



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIuecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUA (pu3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, [elaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacchl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHHE CIUIOMIHBIX WU JIMHEHYaThIX CHEKTPOB H3IIy4YCHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MepseMOM BeIMYMHbI ((POKYCHOE paccTOsHUE
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayaJbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPHUHIUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300pAKEHHI B IJIOCKOM 3€pKaJie U COOMpAaroleH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHSI 3I0POBbS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TIPAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NporpamMmbl Bcero oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuoreka [JOK
1.1 o - 2
HI3HKa - HayKa O npHpose https://m.eds00.ru/7f416194
bubmuorexka [JOK
1.2 o 2 1
VISHTICCICHE BT https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHavaibHbIE CBeAeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
CTpoenne pelecTsa https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTa https://m.edso00.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6nmoreka [JOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6nmoreka [JOK



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

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

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenaya naBnenust TBEPAbLIMU 3 bubmuoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 JlaBreHHe KHAKOCTH > https://m.eds00.ru/7f416194
bubmuoreka [JOK
4.3 ATmochepHoe faieHHe 6 https://m.eds00.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHeprus
bu6mmoreka [JOK
>1 Pabora u momtsocTs 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocthie MeXaHH3MEI > ! https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
: M 4 1
>3 eXanHeckas sneprt https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TerioBble siBJaeHHsI
. bubmuorexa [JOK
11 CTpoenne u cBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tea 7 1 bubnuoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
SCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B I 20 1 3
SaMMONCHCTBIC Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMACCIUE KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexannueckue BO .3 8 1 3
RAHITICCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pasznen 4. CBeToBbBIC IBJICHUSA
41 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbI€ sIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 AAnepibie peakiuim ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0IIMIT MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®usuka — Hayka O pUpoE.
SAsnenus npupoasl. dusndeckue
SIBJICHUS

MexaHn4deckue, TEILUIOBEIE,
3JIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

duznyeckue BeITUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MTOMOIIN
KHJIKOCTHOTO TEPMOMETpA U AaTUUKa
TEeMIIEpaTyphl"”

Kaxk ¢usuka u npyrue ecteCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JaJTbHOCTD MOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIIe BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmmorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 10 OJHOM nnpﬁii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepemaua maBieHHS TBEPABIMU
35 Tenr;nfn, mjz[KOCTs[MH u f“)illl%aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyabl bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYyILLIECTBOBA BO3 HOU
41 }(i)m " B3 - 3 e 0CTh bubanorexa [JOK
ODOTIOHUI SEMIIH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT BHeM bubmuorexa [JOK
JIABJICHI OT BLICOTBL HAl YPO https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad no reme
"ATmocdepHoe naBieHue"
ICTBHE ocC a3a Ha
- Jle#icTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipocteie MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiuare

57

58

KonrtponsHas pabora no teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiienue TBEPBIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

KUJKOCTEH U Ta30By / Beepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pbIYara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIHsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KHHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubrii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOrO, KUAKOIO U 1 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5) Kpucramnmueckue n amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUBSIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX I;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOES
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
35 o "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMozeucTBuUsA. [10CTOAHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopHas pabora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "JIeKTPUUECKHUE U MAaTHUTHBIE 1 bubmorexa LOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o Teme "TenoBrie ABICHNAS" https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruuTHbIe IBJICHUS"

OBIHIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHHSI :)I;l[()l;l:())]]z};feﬂbﬂble
padoThI padoThI pecypeni

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsIMONIMHENHOE 1 Bbu6motreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'padux ckopocTH
Jlabopartopnast pabota "Onpenenenue

7 YCKOpPEHHUS Tea pu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpPHOE IBUYKEHUE 11O 1 bubmuoteka [IOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saxon Iyxa im0tz
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrorona. Cuna ynpyroctu. Cumna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCHE MaTepHAIBHONW TOUKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHH4eCKOoe ABIKCHHE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtryeckuil U Npy>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIeprOJIa KoJIeOaH i
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MONEPEYHBIE BOJIHbI

bubnmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Vcnonp30BaHue MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
71 Ypok-koupepeniusa "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue brbmmorexa LTOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koudepennus "JlehexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOronieHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126
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87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakiunu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o0o0mIeHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
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pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOWMCTB U Ha

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

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4dy B Y4eOHYIO, BBLICIATDH

CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU MPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WUYECKHUE SIBICHUS M IPOIIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPAXKCHUC
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OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yucle W B KOHTEKCTE CHUTyallMd MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYEeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MJIH

3aKOHOMEPHOCTHU

peuiaTtb pvaéTHLIC 3aga4yu B 1 -2 Z[eﬁCTBHH, HCIIOJIb3YA 3aKOHBI U




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJYYSHHON (PU3UYECKON BETUUUHBI
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pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
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MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0 ONBITa U (POPMYITUPOBATH BBIBOBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHMUI,
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CoJIep’KaHus, B TOM YHCIe MyOJUYHO JielaTh KpaTKue COOOILIECHHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU STOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmc B COOTBETCTBUH C ITOCTABJICHHBIMUA 3a/ladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX
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OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE
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pacro3HaBaTh MPOSBICHHUE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpapUKuM  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKuX ILIaroB ¢ Momompio 1 — 2 u3yuyeHHbIX CBOICTBa

(bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUI pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEIOBAHUS, BEIICIST
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA
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MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT O




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI
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BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH
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MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCJIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINNOJHSTH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMPpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYNH:
IJIAHUPOBATb U3MCPCHUS, CO6I/IpaTL 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM
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1.15

1.16

1.17

XapaKTepu30BaTh HPUHLUNbBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXCMATHUYHBIM PpUCYHKaM, COCTABJISITbH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO MCITIONIb30BaHUs (PU3NUYECKUX 3HAHUHN B TTOBCEIHEBHOI
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUKA U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ
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HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-
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HONYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COJEpXKaHUSA, CIPaBOYHbIE
Marepuainsl, pecypcbl cern MHTepHer; BinageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJIbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH
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pa3jnvdaTthb SABJICHUA IO ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (PU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIETATDH

CyILECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TEI | (1)I/ISI/I‘ICCKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpU OIMUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YCMBbIX BCJIINYHUH,
0003HAUCHHS U CANHUIBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOJAUTH (I)OpMy'J'IBI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKHX IIaroB ¢ MOMOIIBbI0O 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/I3I/I‘ICCKI/IX ﬂBHCHHfI, (1)I/ISI/ILIGCKI/IX 3dKOHa HUJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3ahauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIONINE WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MUeCKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBILAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEJ: CaMOCTOSITEIHHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

1.10

1.11

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO COOUpaTh YCTaHOBKY, (DUKCHUPOBATh PE3yJIbTaThI

HOJ'Iy‘IGHHOfI 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIenys NPEIIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3Yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IMPHU PELICHUH Y4eOHO-ITPAKTHUYECKUX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B MJIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM U1 oOecriedeHHss O€30macHOCTH MpH  OoOpalieHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENIBHO (QOPMYIHpYs TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILET'O MHUPA

11

Ousuka — Hayka O Tmpupone. SIBIEHHUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXaHHYECKHE, TEIUIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIE, CBETOBBIC, 3BYKOBEIC

1.2

1.3

Ouznyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  Ilorpemnocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL

EcrtecTBeHHOHayuyHBI METOJ| MO3HaHUA: HaOJIIOJECHHE,
IIOCTAHOBKAa HAy4YHOI'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
9KCIIEPUMEHT 10 IPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHHUA

1.4

Onucanne pU3NYECKUX SBJICHUN C TTOMOIIBIO MOIEICH

1.5

[IpakTrueckue pabOThI:

N3mepenue paccTossHAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TEJ.

N3mepenune TemmepaTypbl IPU MOMOIIU KHJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3MepHI.
OnbIThl,  JTOKAa3bIBAIOIIME  JIUCKPETHOE  CTPOCHHUE

BCIICCTBA

2.2

JIBrxenue wyactul — BemiecTBa. CBsI3b  CKOPOCTHU
JIBW)KEHUS YacTHI[ C Temmeparypod. bpoyHOBckoe

nBkeHue, Iuddysus

2.3

BzauMmogeiicTBue yacTHUIl BEIIECTBA: MPUTIKCHUC U

OTTAJIKUBAHHUC




2.4

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTAUIMYECKUX)  TeEIl.
B3auMocBs3p MeXJly CBOHCTBAMM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

OcobenHocTu arperaTHbIX COCTOSIHUH BOJEbI

2.6

[IpakTryeckre pabOTHI:

Ouenka jauamerpa aTromMa METOJOM  psjoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnbITHI MO HAOJIOICHUIO TETLIOBOTO PACIIUPEHHSI Ta30B.
OnbITHI o O00HapYKCHUIO NeHCTBUS CHIT

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBUKEHHUE. PaBHoMepHOE 51
' HEPAaBHOMEPHOE JIBUKCHHE
> Ckopoctb. CpenHsisi CKOPOCTh IpU HEPABHOMEPHOM
' JBYKEHUU. Pacd€r myTH 1 BpeMEeHM BUKEHUS
SIBnenune mHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
3.3 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUKECHUS TEll
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B eIMHUIIE 00bEMA BEIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ympyroctu u 3akoH ['yka. V3MmepeHue cuiibl c
' MIOMOUIBIO JUHAMOMETPA
37 SIBnenue tAroreHus u cuia Tsokectd. Cuia TSHKECTH Ha
' Ipyrux miaHerax. Bec tena. Hesecomocts
3.8 Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Clio)keHHWe CWi, HAmpaBJIEHHBIX MO OJHOW MPSIMOM.
' PaBHOelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBIDKEHHSI

(I_HapI/IKa B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO




3.11

3.12

aBToMoOMIIT W Tak jgainee). OmpenencHue cpeaHei
CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  1IockocTH. OmnpeneneHue  IMJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyXKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKECHHS OT Beca Tejla U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

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

JICICTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TUHAMOMETP, TOAINITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenue TtBEpAoro tena. CrocoObl yYMEHBLICHUS U

4+ YBEJIMUCHUS TABIICHUS
42 JlaBneHue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
' TEeMIEPATypPhI
13 [Tepenava maBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH Ilackais. [THeBMaTHUYECKHE MALITUHBI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIiaromuecs coCy/bl.
IMunpaBnrueckre MEXaHU3MBI
Atmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYLIECTBOBaHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT
BBICOTHI HaJl YDOBHEM MODSI
46 N3mepenue armocdepHoro npaeneHus. [lpuGopsr s
' MU3MepeHust aTMOC(HEpHOro JaBICHUS
JlelicTBue KUIAKOCTHM M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoOH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanme 3aBHCHMOCTH Beca Tella B BOAE OT




00béMa TOTpYKEHHOWM B OJKHAKOCTH YacTH TeJa.
Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  KuAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JCHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, JIEHCTBYIOLIEH Ha TEJO B JKUAKOCTH, OT 00BEMA
MOIPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeoMmerpa — WIH

KOHCTPYUPOBaHHE  JIOAKM U  ONpejeleHue e

Ipy30M0bEMHOCTH

dusnueckue  SABJIEHUS B IPUPOAE:  BIUSHHE
4.10 aTMoc(hepHOTro JaBJIEHUS Ha KUBOW OpraHU3M, IJIaBaHUE

pbIO

TexHuueckue ycTpOHCTBa: COOOLIAIONIIUECS COCY.IBL,
411 YCTPOMCTBO  BOJOINPOBOJA, THUIPABINYECKUN IIpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabota
5.2 MexaHunyeckas MOITHOCTb
53 [IpocTeie  MeXaHU3MBI: pblYar, OIOK, HaKJIOHHAas
' MJI0CKOCTh. [IpaBmiio paBHOBECHs phluara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO JeNCTBUA MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHKE
5.6 [loTeHumanpHas SHEPTUU TeNA, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [TonHass mexaHudveckas SHEprusi. 3aKOH W3MEHEHUs W
' COXpaHEHHUs MEXaHUYECKON YHEPTUU
[IpakTrueckue pabOTHI:
5.9 Omnpenenenue pabOThI CUIIBI TPEHHS MIPH PABHOMEPHOM

JABMOKCHUM TEJla IIO l"OpI/I3OHTaJ'II)HOI71 IMOBEPXHOCTH.




Uccnenosanue YCJIOBUM paBHOBECHS pbryara.
WN3mepenne KIIJ[ HakimonHol mniockoctu. M3ydenue

3aKOHa COXpaHCHUA MEXaHHYeCKOM OHCPIrun

dusndyeckue SABJICHUS B Ipupoac: pblHaru B TEIC

5.10
4eJioBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBYKHBIN OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
paszeJia 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJieKyJ.  OmbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TeOpuu
Mogenu  TBEPAOro, IJKUAKOIO UM ra3000pa3HOro
6.2 cocTosiHUMM BemiecTBa. Kpucramnuueckue M amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
6
TEeopuun
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
56 Temnepatypa. CBsi3b TeMIepaTrypbl CO CKOPOCTbIO
' TEIUIOBOTO JIBU)KEHUS YaCTHULL
6.7 Buytpennss sueprus. CrniocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUu: TeIionepeaada U CoBepIIeHne padoThl
6.8 Bunel temonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS,
' U3Iy4yeHue
6.9 KonanuectBo  TermuioTel.  YaenpHas — TEIIIOEMKOCTh




BCIICCTBA

TemsiooOMeEH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAUNIMYECKUX BEILIECTB.
. VY enpHas TeraoTa niaBJICHUs
[TapooOpa3zoBanue 1  KoHJeHcanus.  Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3iyxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeld W 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEeHHs U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
mpoieccax
[IpakTuueckue padbOTHI:
OnbIThI 1o 00HapPYKEHUIO JeicTBUS CHUII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOMN
COJIU WJIU caxapa.
OnbITHI 110 HAOIIOIEHUIO TETJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIl.
Ornpezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIABJICHUS

BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIH OXJIKICHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBHCUMOCTH JIJTMHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

HaGmronnenne w3MeHeHUs BHYTPEHHEW JHEpPrHH Tella B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUS TETIOOOMEHA MTPU CMEIIMBAHUHU

XOJIOJTHOW U TOPsIYEN BOJBI.




6.18

OnpeaeneHHe KOJIN4YCCTBa  TCILJIOTHI, MOJIY4YCHHOT'O
BOJIOM IpU TEINIOOOMEHE € HAarpeThIM METAUINYECKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOfI TCIJIOTHI IIJIaBJICHUSA JIbJA.

dusnyeckue SBJICHUS B MPHPOJAE: TMMOBEPXHOCTHOE
HATSOKCHHWE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIB30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpusaius Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEJIaMH)
Onextpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3uuuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKa. VICTOYHMKH TOCTOSTHHOTO TOKa
1.7 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUOKOCTAX U ra3ax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VY nensHOE

7.

CONIPOTUBJICHHUE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MIPOBOIHUKOB

Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTPUYECKHE IEeMH M IOTPEOUTENN AICKTPUICCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnable MarHuTthel. B3anmMonelcTBUE HOCTOSHHEBIX
7.14

MAarHuToB

MaruutHoe T1ojie. MaruutHoe 1oje 3eMAd U €ro
7.15

3HAUEeHHE I KU3HU Ha 3eMile

6 OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOro TOKa.

7.1

[IpuMeHeHne >IEeKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSHHOTO TOKa. Vcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHepaTop. Cnioco0mI MOJTY9CHUS
7.19 NEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue ACMCTBHS DJIEKTPUYECKOrO OIS  Ha




MNPOBOAHUKH U NUBJICKTPUKH.

COopka m mpoBepka pabOTHl AJICKTPUUYCCKON IIETH
MOCTOSIHHOTO TOKA.

W3mepenue u peryanpoBaHue CHITbI TOKA.

N3MepeHue u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
PE3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

OHBITBI, ACMOHCTPpUPYIOIIUC 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIA/I MTOTIEPEYHOro CEYeHUs U MaTepuara.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
MIOCJICZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapajlieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKa, HIYLIET0 4Yepe3 Ppe3UcTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIETISIEMOI Ha pe3ucTope. MccnenoBanue 3aBUCUIMOCTH
CWJIBI TOKa, UAYHIET0 4Yepe3 JaMIIOYKY, OT HANpsKEHHS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOHeﬁCTBI/Iﬂ IIOCTOSAHHBIX MArHuTOB.
W3yueHne MarHUTHOTO TOJIsi TOCTOSIHHBIX MarHUTOB IIPH
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JeUCTBUS AIIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTymlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBleHHs TOKa B Karymke. 3yueHue

JIEICTBUSL MarHUTHOTO MOJS Ha IMPOBOAHUK C TOKOM.

Konctpynposanue 54 U3y4YeHue paboThl
3IIEKTPOJIBUTATETS. N3mepenne KII/
3JIEKTPOJBUIATEIILHON YCTaHOBKH. OnbIThI o

HUCCICOIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIHUU:

HUCCICOOBAaHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHHUA




HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUT B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiu, Apeld MooCcoB,
POJIb MAarHUTHOTO TOJIA JUISl )KU3HU HA 3eMile, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENIFHBIE ~ NPUOOPBI,  HAarpeBaTeNbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra [TpoBepsieMbIe 3JIEMEHTHI COePIKaHHS
paznena
MEXAHUWYECKMUE ABJIEHUA
81 MexaHndeckoe JBWKEHHE. MarepuanbHas —TOYKa.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NpsAMONIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsmMonuHeiHoe nBuxeHue. CpeaHss

8.4 W MrHOBEHHas CKOpPOCTh Tejla TpPH HEPaBHOMEPHOM
JIBYKEHUH

8
8.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSAMOJIMHEMHOE
' JIBYKEHUE

8.6 CoOoanoe nanenne. OnbITe! [anunes
PaBHOMepHOE nBMXKEHME IO OKpykHOcTU. [lepnon wu

8.7 yacrtoTta oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LlenTpOocTpeMuTENIEHOE YCKOPEHNE

8.8 [lepsriit 3akoH HploToHa

8.9 Bropoii 3akon HeroToHa




8.10

Tperuii 3akon HerotoHa

8.11 [IpuHIUIT CYyTIEPIIO3UITUN CHUT
8.12 Cuiia ynpyroctu. 3akoH ['yka
313 Cuna TpeHMsl: cuJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' MOKOS, IPYTHe BUABI TPCHHS
8.14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO NaieHUs
815 Hewxenne  1ianer  Bokpyr  Connma.  IlepBas
' KOCMMUecKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
PaBHOBeCcHe MaTepraIbHONM TOYKH. AOCOIIOTHO TBEPAOE
8.16
TEJ0
8.17 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpaueHus. MomeHt cuibl. LleHTp TsxecTn
8.18 Nwmnynese Tena. M3Menenue ummynbca. UIMIynsc cHitbl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeaktuBHOE ABMXKEHKE
8.21 Mexanndeckas paboTa U MOIITHOCTh
8.9 PaGora cun TskecTH, ymnpyroct, TpeHus. CBs3b
' SHEpPruu 1 paboThbl
893 [lorennuaneHast »Heprus Tena, TMOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPTUs CKATON MPY>KUHbI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHUST MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJbKEHHUs Opycka
WIM JBWKEHHUS IIapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Tejla MPH PaBHOYCKOPEHHOM
8.27 IBIKEHUHU 110 HAKJIIOHHOM IIJIOCKOCTH.

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

JBHXCHHUU 0e3 HavaJIbHOMI CKOPOCTH IIYTH OTHOCATCA




KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOINE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpMaJbHOro JasieHus. OrmpenesneHue
KodpduuueHTa TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU TMpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TPU PABHOMEPHOM JIBUXKEHMU Tejla IO
rOpU3OHTaNIbHONW ToBepXxHOCTH. Ormpenenenue padboTHI
CWJIBl  YOpyrocTu  Ipu  HoabéMe  Ipy3a C
HCIIOJIb30BAHUEM  HENOABM)KHOIO M IOJIBUYKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: NMPUINBbI U OTJIUBEI,

8.28 nBukeHue I1uiaHeT COJHEYHOM CHUCTEMbI, PEaKTHUBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
899 TexHuyeckne  ycTpOWCTBAa:  CHHUAOMETP,  JATYHKH

IIOJIOYKEHUSI, PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JBHXXCHUC. OcHOBHEBIE XapaKTCPUCTHKH

o1 KOJIeOaHUM: IePHO/I, 4aCTOTa, aMIUTUTY/Ia
9.2 Maremarnueckuit u NPYKUHHBIN MAasITHUKU.
' [IpeBparieHre SHEPrux Npu KoJaedaTeIbHOM JBHKEHUH
0.3 3aryxaromue KosebaHus. BulHyXneHHBbIE KoJeOaHusl.
' Pe3onanc
Mexannyeckue BoJgHBI. CBOMCTBA MEXaHUYECKUX BOJIH.
0.4 [IpononbpHble W monepeyHble BOJHBL. J[IMHA BOJHBI U
' CKOpPOCTh €€ pacnpoCcTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl M Hepuoja  KoieOaHuit
9.7 MaTeMaTHYeCKOro MasiTHUKA.

OHpe,I[CJICHI/IC YaCTOThI n nepuoga KOJIeOaHMH
IIPY>XUHHOI'O MasTHUKA

HccnegoBanne 3aBUCHUMOCTH nepuoaa KoJIeOaHMI




MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCMMOCTH — TepHoJa  KojieOaHuit
IPY)KUHHOTO MasATHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBUCHMOCTH nepuosa KoseOaHui rpys3a,
MOJIBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaieHUs
@dusnuecKue SIBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI,
IlyHAaMH, 9XO0
9.9 TexHudeckue yCTpOWCTBA: 3XOJIOT, HCIOJIb30BAaHUE
' yIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATI'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJNEeKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37E€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa csera. CKOpocTh cBera.
' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHne CBOICTB  OSJEKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOUITBHOTO TenedoHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBHe BHJUMOTO, yABTPahUOIETOBOIO u
PEHTI€HOBCKOI'O N3JIy4eHUI
106 Texnuueckune YCTPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBS3U
CBETOBBIE ABJIEHU A
111 JlyueBast mozens cBera. MicTouHMKYM cBETa
11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKeHUS
11 ' cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIOMJICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
115 JIunza. Xop mydyel B JINH3E
11.6 Onrtuyeckast cuctema Qoroarnmnapara, MHUKpOCKONa M




TCJICCKOIIa

I'maz kak onTuueckas cucrema. bauzopykocte u

11.7
JaTbHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
' CrnosxeHue cieKTpaJbHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
HccnenoBanue  3aBHCHUMOCTH  yIJla  OTPaKEHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
N3yuenne xapakTEepUCTHK H300paXeHUs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue  3aBUCHMOCTH — YIJla  IPEIOMIICHUS
CBETOBOTI'O Jy4a OT yrJja MaJieHusl Ha TPaHUIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenune u300pakeHHil C TOMOIIBIO COOMparOIIei
JIMH3BL.
Onpenenenre (OKYCHOTO PACCTOSHHUSI W ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
OnBITHI O Pa3JIKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnbITEl 1O BOCHPHUSATHIO I[BETA TPEAMETOB NPU HX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI
dwusnueckue sSBICHUS B mpupoje: 3arMenus CoiHna u
11.10 JIyHbl, 11BETa Tel, ONTHYECKHE SBJICHHS B aTMocdepe
(uBeT HEOa, pedpakiius, paayra, MUPax)
1111 Texnuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGIE SABJIEHUA
121 OmnwiTel Pezepdopna u muianerapHas MOJeENb aToMma.
' Mogaens aroma bopa
192 Hcnyckanne u TOTJIONICHHE CBeTa aroMoM. KBaHTHI
12 ' JIuHeuaThle CIEKTPBI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
194 Ctpoenne aromHoro sapa. Hykionnas Mopjenb
' aToMHoro siipa. 3oTomnsl
12.5 PanuoakTtuBHBIe mpeBpamieHus. [lepuon momypacmana




ATOMHBIX AICP

Snepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO U

12.6
MacCcOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. IcTouHUKY SHEPIUU
' CouHiia 1 3831
129 Snepnas osHepretuka. JlelicTBUE  paJlMOAKTHUBHBIX
' U3JIy4EHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGnroneHne CIUIOMIHBIX W JMHEWYAThIX CIEKTPOB
12.10 W3IIy4ECHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTUU YaACTHULIBI
0 TOpMO3HOMY TyTH (110 poTorpadusm).
W3mepenune paanoakTHBHOTO (poHA
®usnueckue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
pPaauOaKTUBHBIN ¢ox, KOCMHUYECKHE Jy4H,
12.11 pPaIMOaKTUBHOE W3JIYYEHHUE NPUPOJHBIX MHHEPAIOB,
JEUCTBUE pAJUOAKTUBHBIX W3IYYEHUH HA OpraHu3M
YeJioBeKa
1212 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

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




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

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
MU TO03HAaBa€MOCTH SBJIICHUH IPUPOJBI, O POJM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKM B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHYECKUX 3HAHMK W UX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHKEHUU Kak
crocobe CyIecTBOBaHUsI MaTePUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BEUIECTBA, O (U3MUYECKON CYIIHOCTH SIBICHUH NPUPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, OJJICKTPOMAarHUTHBIX M KBaHTOBBIX);
YMCHUCEC pa3jindaTh SABJICHUA 110 OIMMMCAHUIO X XapaKTCPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
yYMEHHUE PaCTo3HABaTh MPOSIBICHUE U3YYCHHBIX (U3HUUECKUX SIBICHHUI
B OKpYXalOLIeM MHpE, BBIJENAs HMX CYLIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

Binanenne ocHOBamMM TOHSATUHWHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIONB30BaHUE UX ISl pelIeHHs] Y4eOHBIX 3ajady;
YMEHUE XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKUE SBICHUS U

MMpONHECChI, UCIIOJIb3Ys Q)YHZ[aMeHTaJ'IBHBIe " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA T€Il U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

UCTIONB3Ys PU3UIECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpyAa: HaONMroAeHUE (QU3HUECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/I3I/I‘IGCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIWYHHBI; YMEHHE OMpPEIeIsiTh Pa3MEPHOCTb

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOIMI; YMEHHE OLEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BinameHue 0a30BbIMM  HABBIKAMH  MPeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABMkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE NPSAMONMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JIa OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO JIBUKEHHUS:
13 x(t)=x,+vt
I'padukn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, MPOEKLIUU
NIEPEMELICHHs, IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJIMHEHWHOM
JBUKECHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO ABUKCHHUS:
2
Sy =vy = f+ay = ;
2
DopMynbl I MPOCKLUUU IMEPEMELIEHUs, NPOCKLHUU CKOPOCTU U IPOCKLHU
YCKOPEHMS IPY PABHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKECHUU:
2
14 s.(D=vp, -r+a].-3.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ul.‘c: - lel zzaxsr
I'padukm 3aBHCHUMOCTM OT BpeMEHHM Uil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOCKIUHU IIepEMEILICHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonHoe manenue. GopMyiibl, OMUCHIBaKONIME CBOOOAHOE MaJ€HUE Tela IO
L5 BEepPTUKAJIM (JBUXKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHUS,

MNpoCKHMU CKOPOCTU W KOOpPJAWHATBI IIpPHU CBO60I[HOM naaCHuM TCJj1a 110




BEPTHUKAIH

CKOpOCTh PaBHOMEPHOTO [BW)KCHHUSI Tela 10 OKpykHocTH. HampasieHnue
CKOpOCTH.
dopmyinia il BBIYUCICHUS CKOPOCTH YEpe3 pajnyc OKPY)KHOCTH U TEPUOJ
oOpareHus:

_ 2mR

T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

1.6 yckopenus. @opmyra Ui BBIYUCICHUS YCKOPEHUS:
2
a. = L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
v = 1
T
Macca. [InotHOCTS BemecTBa. @opmyrna Uit BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 TV
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JENCTBYIOIIEN Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy w=-Fi5
TpeHue Mokost U TpeHHUE CKONbXEeHUs. PopMyIa I BBIYUCICHUS MOJYJIS CUJIBI
1.12 TPEHUS CKOJIbKEHUS:

Fszp-N




1.13

Hedbopmamus Ttena. Ympyrue W Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUS:

My -4
F=Gg.- L1 _2
'L
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaieHusl.
®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3M OBepXHOCTH 3emun: F = mg.
JiBrxenue raneT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbce Tena — BekTopHast (pusmyueckasi BeIHUMHA.
D=mi

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

1.16

1.17

1.18

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE NBIDKEHNE

Mexanunueckast pabota. @opmyria it BBIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTE:

=24
I

Kunernueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYISCKOU OHCPIUU:

H!Uz
Bem g

TeopeMa 0 KMHETHYECKOM OHCPIUHU. CDOpMy.TIa JJIA BBIYHUCIICHUA HOTCHHH&HLHOﬁ

OHCPIruM T€jia, IOAHATOrO

Haxa 3eMIIEH:




E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »
1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOH sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poryar. MomenT cuiet: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aﬂmma
A‘S&TI:E"IBEE&H
[aBiienue TBEpIOTO TENA.
®opmyina 17151 BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tea:
F
P= Ch
191 JaBnenue raza. ATMocdepHoe TaBieHue.
' I'mapocraTuyeckoe 1aBiIeHUE BHYTPH KUIAKOCTH.
®opmyna 175 BBIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=PG+Pny,
1.22 3axoH [lackans. ['mapaBnudeckuii npecc
3akoH Apxumena. Popmyna AId  ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ta3:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [InaBanue cy1oB U Bo3ayxoIiaBaHue
194 Mexannueckne KoJjebaHus. AMIUTMTYyJda, TEpUOJ M YacToTa KoJIeOaHHil.

®dopmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUO/I KOJIeOaHU:




1.25

Marematuueckuii M NpPYKUHHBIM MasATHUKUA. [IpeBpaiienue >SHepruu Impu

KoJIe0aTeIbHOM JBUXXCHHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

MexaHudecKrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIECPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHECHUS BOJIHBI:

h=v-T

1.28

1.29

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHbI Ha T'PaHUIIEC
nByX cpenl. H(pa3ByK U yIbTpa3ByK

Ilpaxmuuyeckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBUKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHUusi Opycka Mpu IBUKEHUH IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoga KoyieOaHUI MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Iepuojaa
Kosie0aHU MPY>KMHHOTO MasiTHUKA; MOMEHTA CHJIBI, JEHCTBYIOIIErO HA phIYar;
paboThl CWJIBl YIPYrocTH IpU MOABEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0110Ka; pabOTHI CHUIIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOIIbIO TOJBUKHOTO
6J10Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOrpyKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIBI
OT Macchl TeNa; CUIIbl TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO TABJICHUS U OT
poJla MOBEPXHOCTHU; CHJIBI YIPYrOCTH, BO3HUKAIOLIEH B NPYXHUHE, OT CTENEHU
negopMaluu MpYXKUHBI, YCKOPEHUs1 Opycka OT yrjla HakJOHA HaIlpaBISIOIIEH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NEpUoaa
KOJIEOAaHUN MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCJIEJOBAaHUE HE3aBHCHUMOCTH IEpHoJa KoJeOaHU HUTAHOTO MasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblvara

1.30

Qusuueckue s61eHUs 6 npupolde: TPUMEPBHl ABWKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, IEUCTBUE CUIIBI TPEHUS B MIPUPOJIE U
TEXHUKE, TPWIMBBL U OTIUBBI, JBIWXKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTAaHM3MOB, PbIYary B TEJE YEJIOBEKA, BIUSHHE

aTMOC(I)CpHOI"O JIaBJICHUS Ha >KUBOH OpraHu3M, IIJIaBaHUC pBI6, BOCIIpHUATUC




3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUYJecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue yCMpOﬁCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHUA, PAaCCTOAHUA U
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BI/I)i(HBIfI n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucrannudeckue u amopdHbie Tena

25 JBwxkenue wyactui, BemiecTBa. CBs3b CKOPOCTH JABWKEHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBumxenue, nuddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TennoBoe pacIIMPEeHUE U CKATUE

2.5 TennoBoe paBHOBECHE

25 Buyrtpennsst sHeprus. Pabora u Teruionepemada Kak CIOCOOBI H3MEHEHUS

' BHYTpEHHEH 3Hepruu

2.7 Bunp! Temonepenayn: TemIONPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE
HarpeBanue wu oxnaxnenue Tten. KomuwyecTBO  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIJIOBOTO
OanaHca:

2.9
O +0, +..=0
Hcnapenne u koHjaeHcauus. V3MeHeHHE BHYTPEHHEH SHEPrud B MPOLECcCe

210 UCHapeHuss W KoHjAeHcanuu. KumeHue IKUIKOCTH. YJelbHas TerioTa

' napoobpasoBanus: L = Q/m
2.11 BraxxaocTs BO3myxa
212 [MnaBnenne w Kpuctamm3anus. V3MeHeHHe BHYTPEHHEH OJHEpPrHuHM IpHU

IJIaBJICHUU U KpUCTAJJIM3allN. y)IeJ'II)HaH TCIJIOTA I1JIaBJICHUA




2.13

2.14

2.15

BHYTpCHHHH OHEPIYs CropaHus TOILJIKMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[punuuns! padots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpaxmuueckue pabomol

H3mepenne ynenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, IOJIYYeHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (HUKCHPOBAHHOMN
MacCChbl, B KOTOpyIO OHYH_ICH HaI‘peTbe/'I I_[I/IJII/IH,[[p; KOJIN4YECTBa TCILJIIOTHI,
OTJIaHHOTO HArpeThIM LUIUHAPOM, MOCJIE OMYCKAaHUS €ro B BOAY KOMHATHOM
TeMHGpaTypI)I; OTHOCHTCHLHOﬁ BJIAKHOCTHU B03I[yxa; YILGJII)HOI;'I TCIIJIOTHI
IiaBieHus Inbaa. VccnemoBaHwe UW3MEHEHHUs TeMIepaTypbl BOJBI  MPHU
pa3JII/I‘~IHI>IX yCHOBI/IﬂX; ABJICHUSA TGHHOO6M€Ha HpI/I CMCIINMBAHUU XOJIOZIHOf/i u

FOpSI‘I@fI BOJIbI; IIpoHecCa NCIapCHus

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJICHUSL B NPUPOJE, KPUCTAIIBI B IpHUpoae, uznyuenue CoiiHla, 3aMep3aHue

BO/I0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETa

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUISpbl, IPUMEPBI UCIIOIb30BAHMS KPUCTAILIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO
CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

Onektpuzanus Ten. J[Ba BUa 3JIEeKTPUUECKUX 3apsi0B

BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUS DJICKTPUICCKOI'O 3apdaa

3.4

3.5

Onekrpuueckoe mnone. Hanpsox€HHOCTh anekTpuyeckoro mnois. I[IpuHnun
CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.

Hampsixenue.
I=q/t,U=A/q




:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ayis ydyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
1, =1, U=U,+U,: R=R +R,
3.9 [TapannensHOE COEAMHEHUE TPOBOAHUKOB PABHOI'O COIPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
310 Pa6ota u momHOCTS 25ekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoynsa — Jlenna:
2
3.11 O=I"-R-t
3.12 OneiT Opcrena. MarHuTHOE TMOJIE OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MaruuTHOEe T1I0JIe TOCTOSHHOTO MarHmrTa. B3amMojeicTBHEe MOCTOSHHBIX
MarHuToB
3.14 JleiicTBrE MarHUTHOTO MOJISL HA MIPOBOJIHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBuno Jlenua
Ipaxmuueckue pabomul
H3mepeHne  3IEKTPUYECKOrO0  COMPOTUBICHHS  PE3UCTOpPa;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH

CONIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €r0 IMOIICPEUYHOT0 CCUHCHHUA U
YACIBbHOTO COIIPOTUBJICHUS.
HpOBepKa nmpasujia sl SJICKTPUUYCCKOr0 HAIIPAXKCHHA IMPU IMOCICA0BATCIIBHOM

COCAMHCHUHN IIPOBOAHUKOB; IIpaBuWjia Ui CHJIBI JSJICKTPUYCCKOI'O TOKa IIpH




napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUYKA)

Qusuueckue A61eHUs 6 npupooe: SIEKTPUUECKHE SBICHHUS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMUIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: DSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOPUOOPHI (mpumepsI), AJICKTPUICCKHUE
NPEIOXPAHUTEIH, DIEKTPOMATHUT, OSJICKTPOJABUTATENb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKara 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojienb cBeta. [IpsMoIuHeHOe paclipoOCTpaHeHHE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
Ipaxmuueckue pabomul
M3MepeHue OnTHYECKOW CWIIBI COOMparoIeil JTUH3BL, (OKYCHOTO PACCTOSHUS
coOuparomield JMH3BI (IO CBOMCTBY paBEHCTBA pa3MEpoB IIpeaMera M
U300pakeHusl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oKyce), MmokazaTesns
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBoiicTBa N300paXKeHM s, TOTYYEHHOTO € TIOMOIIBIO cCOOMparoIeit
JWH3BI; W3MEHEHHs] (OKYCHOTO pACCTOSIHHMSI JIBYX CIIOKEHHBIX JIMH3;
3aBHCHUMOCTH YTIJla NIPEJIOMJIEHHs] CBETOBOIO JIyda OT YIjia MajJeHus Ha TpaHuIe
«BO3yX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns Conana u JlyHBI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKON, (QoToannapaT, OINTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PanunoaxktuBHOCTh. Anbda-, 6era-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
' pacrnazia
4.2 OmnsiThl Peszepdopaa no paccesnuto anba-yactuu. [lnanerapnas Monens atoma




4.3

CoctaB aroMHOTr0 sifjpa. M3oTornsl

4.4 [Tepuon momypacnaza aTOMHBIX SiAEp

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3aPsAJ0BOIO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 6 npupode. ©CTECTBEHHBIM PaJIUOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4H, PaJIHOAKTUBHOE H3IYYCHHE MPUPOLAHBIX MHUHEPAJIOB,
JECHCTBUE PaJMOAKTUBHBIX U3JTyYCHUH Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, WHAMBHIYAIBHBIN JTO3UMETpP, Kamepa

Bunbcona, snepHas 3HEpreTuKa
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