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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YYCHHUS
bu3MKM Ha NESITeNbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaMm o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, IOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npefocTaBisgeT HauOosiee sCHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHU, TO €CTh CIIOCO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3aukun Ha 0a30BOM YpOBHE MPEINOJIaraeT OBJaJCHUE
CIIEIYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPHPETHUPOBATH  JAaHHBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIy4EeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBarenbHBIX opraHusammsx Poccuiickoit @Denepainmu, pean3yIOMMUX
OCHOBHBIE  00111€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



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

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIMell PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HWKHU, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemseiii B mporpamMme mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT U
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, yUUTEIb JAeiacT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COJAEPKXAHUE OBYUYEHUA

7 KJIIACC

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

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

dusnueckne BenuyuHbL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIOJECHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0OBICHEHNE
HabOmogaeMoro ApieHus. Onucanne (pU3NIECKUX SBICHUN C TIOMOIIBIO MOJEIIEH.

Hemoncmpauuu.
1. MexaHU4YeCKHE, TEIJIOBBIC, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @usnyueckue NpuOOPHI U MPOLEAYypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTICHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pasMepoB MajbIX TEJl.

N3mepenne TtemmepaTypbl MpU MOMOLIM KUJIKOCTHOTO TEPMOMETpa M

JaTYuKa TEMIIEPATYPBHI.

o~ e

6. IIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: NAIBHOCTH ITOJETA
niapuka, MymeHHOTr0 TOPU30HTAILHO, TeM OOJiblle, YeM OOJIbllle BhICOTA
MyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHne wyactui BemecTBa. CBS3b CKOPOCTH ABMXKEHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. HaOmionenune OpOoyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HaGmionenue  sBieHWiA,  OOBACHSIONIMXCS  MPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuameTpa aroMa METOAOM PsoB  (C  KCIOJB30BAaHUEM

dboTorpadwuii).

2. OnbIThl O HAOJIOICHUIO TETJIOBOT'O PACIIUPEHHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuna Kak XapakTepHUCTHKa B3auMoaeicTBusa Ten. Cuiia ynpyrocTd U 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIECHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.

HabGnronenue siBjeHUs] HHEPLIVH.

HaOmronenne naMeHeHus CKOpOCTU MPHU B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc M0 B3aUMOJIECTBUIO TEI.

CnoxeHue CUJl, HallPaBJICHHBIX IO OJTHOM MPSMOM.

JIaﬁopamopubze pabomul u onvimel.

1. OmnpeneneHue CKOPOCTU PAaBHOMEPHOTO JIBM)KEHUs (IIapuKa B >KUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUs OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHHUSI CKOJBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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

ok wpn -



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBue IJIaBaHUA TeJ: MJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

o0k wn -

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CUJIbI, JCWCTBYIOIIEH HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIOIIECH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

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

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumMepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBUKEHHUM TeEla

10 TOPU30HTAJIBHON MIOBEPXHOCTH.
2. HccnenoBaHue yciaoBUN PaBHOBECUS phIUara.
3. Usmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

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

Pa3znen 6. TermioBble siBJICHHS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEmIOBOe pacliupEeHre U CHKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH OSHEpPrHM:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bupr TEIUIONEePEeAAUM:
TEIIONPOBOHOCTh, KOHBEKIINS, U3JTyYEHHE.

KonudectBo TemioTsl. YaenbHas TEMJIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. Y AEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOro
JIaBJICHHSI.

BrnaxHocTts Bo31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ temoBoro nsuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HabGmogenune OpoyHOBCKOTO JIBUKEHUS.



Hab6nronenune nuddysun.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HaOnronenue TenioBoro paciimpeHus Ted.

W3meHenue paBieHHs ra3a MpU U3MEHEHMH O00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTypBhl.

Bunae! Tenmonepenayn.

OxJtaxJiIeHue Ipu COBEPIICHUHN pabOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmonenue kumneHusl.

12. HaOmoieHue nocTostHCTBAa TeMIepaTyphl IPH TUIaBJICHUU.

13. Mojaenu TEJI0BBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITHI IO OOHAPYKEHUIO ICUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

2. OnbIThI MO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHOM COJIM UJTK caxapa.

3. OnbITel 1O HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U

TBEPIBIX TEIL.

4. OmpeneneHue NaBICHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCThL JIaBJICHHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUs W OXJIAKICHHUS.

6. [IpoBepka rumoTesbl TMHEHHOM 3aBUCUMOCTHU JJIMHBI CTOJIOWMKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenne wu3MeHEHUs BHYTPEHHEW OSHEPruM Tejla B Pe3ysbTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

8. HccnenoBaHue SIBJICHUS TEIUIOOOMEHA TPU CMEUIMBAHUU XOJOJAHOU H

ropst4er BOJIBL.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJITHHAPOM.

10. OnpeneneHne yaeapHON TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca ucrnapeHus.

12. OnpenienieHne OTHOCUTEIBHON BIIa)KHOCTH BO3yXa.

13. Onpenenenne yaeabHON TEMIOTHI MIABJICHUS JIbJa.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Teia. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

OnekTtpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpuueckoro nods. IIpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIPSIKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpuYecKre Uenu U NOTPEeOUTENH IEKTPUUEeCcKol 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. JIefICTBME MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS ANEKTPUYECKOU SHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.

DNeKTpoCcTaTHIeCKast HHAYKIHUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSAI0B.

[IpOBOHUKH U AUBIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

M cToYHMKM TOCTOSIHHOTO TOKA.

9. JleWCTBUS NEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUI TOK B HKHUJKOCTH.

11. I'a30BbIU pa3ps.

12. I3MepeHune CUIIbl TOKa aMIIEPMETPOM.

13. I3MepeHne 3JIeKTpUUEeCKOro HAMPSKEHUS BOJIBTMETPOM.

14. PeocTar u marasuH CONPOTUBIIEHUN.

15. B3auMo1ecTBUE MOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU MOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osje Toka. DJIEKTPOMarHurT.

JleiicTBrE MAarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuwie pabomul u onvimol.

1.

2

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA TEA WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJSi  TOCTOSIHHBIX ~ MAarHUTOB  IPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUsS TOKa B
KATyIIKE.

18. I3ydeHnue neiCcTBUs MAarHUTHOT'O 10/ Ha IIPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yuyeHue paboThl 3JEKTPOJBUTATENS.

20. Usmepenue KII/ a5ekTpoaBUTraTebHOM YCTAHOBKH.

21.OnbITBI IO MCCJEIOBAHUIO SIBJICHUA SJIEKTPOMAarHUTHOM WHAYKIUU:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOE JBUKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHHE MO OKpyXHOCTH. Ilepuon m yactora oOparieHus.
JInnerHasg u yriioBasi CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus:: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUs IOKOs1, IPYTUE BUJIbI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Tejo. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnmanbHas sHEprus Tena, NOJHATOro Hajl
MMOBEPXHOCTHIO 3eMJIM. [lOoTeHIIManbHas SJHEprus CxKATOU NpyuHbl. Knnetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmioneHne MexaHMYECKOIo JIBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.



2

8.

9.

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

3aBUCUMOCTb YCKOpPEHHs Teja OT MacChl Tela U ACUCTBYIOLIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa IPHU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabGnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue YCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBIKCHUHU 10
HAaKJIOHHOM ITUIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. OnpenenieHne padOThl  CUJIBI  YIPYrOCTH HpU  NOABEME TIpy3a C
UCIOJb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aKk0Ha COXpaHEHUs SHEPTHMU.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U
IIONIEpEYHble  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.

Jlemoncmpayuu.

1. HaOmronenue kxoje0aHUN Tea IO IEWCTBUEM CHIBI TIHKECTH U CHJIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmro1eHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
AKYCTHYECKUHN PE30HAHC.

2

Jlabopamopnvie pabomul u onvimaol.
1. OmpeneneHrve 4YacTOoThl W TEpHOJA KOJIEOAHUA MATEMaTHYECKOTO
MasiTHUKA.
2. OnpeneneHue 4acTOThl U MepUoa KoJaeOaHU MPYKMHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH NEpPHOIa KOJIEOAHHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KOJIeOaHUN Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoja  KojeOaHuid
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus CBOOOHOTO IMaICHHUS.
Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBoIlCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. N3ydeHue CBOMNCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukum ~— cBera.  I[IpsMosmnHerHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

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

Ontuyeckuid CBETOBO/I.

Xon ydei B coOuparorieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. Ilpunuun neictBus Goroanmnapara, MUKPOCKOIA U TEJIECKONA.
10. Moxenb riasza.

11. PaznosxkeHue 6eoro cBera B CIEKTP.
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12. Ilomyuyenue Oenoro cBeTa npu CJI0KEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKeHHUsI CBETOBOIO Jydya OT yria
naJICHuUs.

2. V3ydeHwne xapakTEepUCTHK N300PAKEHUS MPEAMETA B TIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJla MPEJIOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. TlomyueHue M300paKeHHIA C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
5. OmpeneneHue (POKyCHOTO PacCTOSHUS U ONTUYECKOM CHUJIBI coOMparomie
JIMH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

OnpITHl 1O BOCHPUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBanToBble IBJIEHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioieHne cBeta aroMoM. KBaHThI. JIMHeUaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepuon momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3 .

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3JIIYYEHHW HA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

CreKTpbl U3ITyYEHHUsI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Boaopoaa.

Habmonenue TpekoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYUCHUH.

Peructpanus uznydeHus NpUpOJHbIX MUHEPAJIOB U NIPOILYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalOnrogeHue CIUIONIHBIX U JIMHEWYAThIX CHEKTPOB U3ITyUEHHUS.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY
nytu (1o dpoTorpadusim).

3. HM3MmepeHue paiuoakTUBHOTO (oHA.

SIS BN

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIMX ATOT y4EOHBIN MpeMeT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peanu3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJE€Ee BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



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

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oO0pa3oBaHUs HANpaBICHO

Ha JJOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DUZUKOB;

2) rpamJaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUI
busuKu;

- OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPUHIIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ACTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, Ba)XHEHMIIECH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAy4yHOM JI0OO3HATEIBLHOCTH, HMHTEpeca K HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0POBbSI M  3MOLHMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHUE IIEHHOCTU Oe30MacHoro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXHOCTU TIpaBUJ OE30MaCHOrO TMOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(opMHpPOBAaHHOCTh HaBBIKAa pedeKCUM, TPU3HAHUE CBOETO MpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE y4YacTHE B pPEIICHUHM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenpHON  OpraHM3alluu, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIPaBICHHOCTH, TPEOYIOIMMX B TOM 4HCIC U (PU3NIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM IS pelieHus 3aaad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJCHCTBUU TMPH BBIMOJHECHUH HWCCICIOBAHUN W
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

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

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEpPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJIATHBHBIC
YHUBEpCaAIbHBIC YIeOHbIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jijornueckue aeicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );



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

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

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

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

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

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

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

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

Pabora ¢ nnopmanueii:

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

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

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

B XOZe OOCYXIEHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE HA pELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUSIMH JPYTUX YYaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS! HECKOJIBKHX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIEHO C(HOPMYTMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYHOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOJAX MPUHATUA  PEIICHUN
(MHIMBUAYaTbHOE, MPHUHITHE PELICHWs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PEILICHU;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUM U MpeajiaraTh MiiaH €€ U3MECHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM,;

CTaBUTh ce0s Ha MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA ONMIMOKY MPHU perieHUH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHMUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTH,
COOOIIAIOIINECS COCYbL;

paznuuath siBieHus (auddysus, TEMIOBOE ABUKEHUE YACTUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalleHus, TNepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHHE, IUIaBaHUE TeJ, MpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOM W HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUSI Ha >KMBOW OpraHU3M, IJIABaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BeIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Teia, KUJKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHWYeCcKas padoTa, MOUIHOCTh, IJICYO CHIIbI,
MOMEHT CWJbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHAas DHEPTHsi), MPHU OMHCAHWUU MPABUIHHO
TpakTOBaTh  (PU3MUYECKUH  CMBICI  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W EIUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpapUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (HU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
HEPruH, NPU D3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

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

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 331a4 3aMUCHIBATh KPATKOE yCIOBHUE, MOJCTABIATH (PU3UUECKHE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ui PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pPEIIUTh NpPH HNOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATh IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITA, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI IO HAOJNIONCHUIO (PU3MYECKUX SIBJICHUM WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C MCHOJIb30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYIIErocs Tela OT BPEMEHU JIBJKEHMS Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IOrPYKEHHOM YacTH Teja U OT IUIOTHOCTH XKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOOUpaTh YCTaHOBKY U
BBIMIOJIHATh W3MEpPEHUs, CJenysl MPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPJAOTO Teja, CHIa TPEHHUS CKOJIBKCHHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU cOoOMpaTh SKCIICPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYIbI, Oapomerp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh MPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBON HACOC, apEOMETP), UCMOIb3Ysl 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTH MPpU 0OpaleHuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JUTEPATYpPy  (PU3NUECKOTO  COJEpKaHHs, CIPABOYHBIC MAaTEepUaIbI,
pecypchl cetu MHTEpHET, BajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB WH(MOpPMAINU (DU3UIECKOTO COACPIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpPAaTKHe COOOILIEHHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUN pacHpenessTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEpaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBHUIaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS AIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (GU3NUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHUpe, B TOM 4YHucie (U3UYECKHUE SIBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MoatoCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T€JI U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyAEIbHAsA TEIJIOTa
MUIaBJICHUS, yJelbHAas TeIUIoTa MapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa M MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OMHMIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
$u3MYECKyI0 BENMYMHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUH
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiaa, 3aKkoH OMa sl yJacTKa LENu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3allUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi NMPAaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCcKuX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3HUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JCWUCTBUS, HCHOJIB3Yyd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUS 3a/lauyd 3alMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoauMble UIsl €€ penieHusl, MPOBOAUTH pPacyéTbl U CpPABHUBATh
MOJIY4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MpOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJEHNUSI UCCIIENOBAHUs, A€IaTh BBIBOJBI;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(¢u3nyeCKUX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHWsl MpU U3IYYEHHH OT LBETa H3Nydaronieil (moriolaroiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alWs TEeI W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyaJM3allMsl MarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPAMbIE  WU3MEPEHHS]  TEMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHONU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOJAHMK, OT HAOpsDKEHUsT Ha  [POBOJHMKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

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

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

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM 3HEPrUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArpEeBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMUYECKUX SIBJICHUN U HEOOXOJMMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, IBHUraTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHbIM COSTUHEHHEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIL30BaHMS (DM3MYECKUX 3HAHWNW B TOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpMaMu (U3HIECKOTO COACPKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3HUECKOTO CONEpKaHWs, CIPABOYHBIE MaTEpHAbI,
pecypchl cetu MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
colepKaHWsA, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABIATH PE3YIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IPU  BBITIOJHEHWHW YYEOHBIX TIPOSKTOB M HWCCICAOBAHUN (HU3UICCKUX
MPOIIECCOB paclpeAeaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSATEeILHOCTh TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

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

UCIIOJB30BaTh MOHSTHUSA: CUCTEMa OTcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, mjgacTaudeckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEUHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE [BIDKEHHE, CBOOOJHOE
MaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



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

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TTaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
NBIDKEHUWE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpadUOJIECTOBOTO U PEHTICHOBCKOTO M3JIyYE€HHH, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nyeckue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIrHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHHS CPEIbI), TP OMUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsIOBOTO M MAaCCOBOTO YHUCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THhle 3adaud (omMparIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3HUUECKUE
BEJIMUYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATh HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUsI, TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(du3MUecKuX CBOMCTB Ten (KM3y4dyeHue BTOpPOro 3akoHa HbrloTOHa, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOAHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHs B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIYUECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpynOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUEe Uu3MepseMol BeMHYUHBI ((OKYCHOE pPacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENIHLHOTO PUOOpa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIKEHUHU 0€3 HayaJlbHON CKOPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEeIoOMIICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYyYEHHOM 3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJeHUs, MKECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPHUHIUMBI JCUCTBUS HW3YUYEHHBIX NPHUOOPOB M
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpArOLIEeH JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMeEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIlEel cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TMPU O3TOM T'PaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHSATUWUHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N KoanuecTBO 4acoB DJIeKTPOHHbIE
0
(uudpossbie)
n/ HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaAMMbI KOHTPOJIbHbIE NpaKTHYeCKue
BCEro oOpa3oBaTe/ibHbIE
n padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
https://m.edsoo.ru/7f41619
L1 PU3IKA - HAVKA O LDHPOLE ) 4 https://www.yaklass.ru
) YK pupoZ https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
4 https:// .yaklass.

1.2 dusnueckue BETUYNHEI 2 1 = IS .WWW Va. A5
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619

1.3 EcTtecTBEHHOHAYUYHBIN METO/ ITO3HAHUS 2 1 4 htps:/fwww yaklass.ru

) CTCCTBCHHOHAYH ©Toa mo3 https://videouroki.net
http://www.schooltests.ru
Hroro no paszneny 6
Paszgea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BellleCTBA
https://m.edsoo.ru/7f41619
21 CTIDoCHIe BOLIeCTRA 1 4 https://www.yaklass.ru
’ P m https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
. 4 https://www.yaklass.ru
2.2 JIBMyKeHHE 1 B3aMMOJICHCTBHE YaCTHIl BEIIeCTBA 2 1

https://videouroki.net
http://www.schooltests.ru




https://m.edsoo.ru/7f41619
4 https://www.yaklass.ru

2. A 2 . )
3 TPEraTHbIE COCTOSIHUSA BEIIECTBA hitps-//videourokinet
http://www.schooltests.ru
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ielicTBHE TeJl
https://m.edsoo.ru/7f41619
3.1 MexaHn4YeCcKOe IBUKEHUE 3 4 hitps://erew. yaklass.ru
) A https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
3.2 HNuepuus, Macca, INIOTHOCTD 4 4 hitps://erew. yaklass.ru
) P, > T https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
4 https://www.yaklass.ru
3.3 Cuna. Buner e 14 https://videouroki.net
http://www.schooltests.ru
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
https://m.edsoo.ru/7f41619
41 [aBnenue. Ilepenaya nasieHus TBEPAbBIMU TEIIAMU, 3 4 https://www.yaklass.ru
’ KUJKOCTAMHU U razaMu https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
4 https:// .yaklass.
4.2 JlaBreHue KUIKOCTH 5 = MEPSLEWWW. YAKASS. T

https://videouroki.net
http://www.schooltests.ru




https://m.edsoo.ru/7f41619
4 https://www.yaklass.ru

4.3 ATmoceproe nasenie 6 https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619

JlericTBUE KUJIKOCTHU U T'a3a HA MOTPYKEHHOE B HUX 4 https://www.yaklass.ru
4.4 7 3 ) .
TEJI0 https://videouroki.net
http://www.schooltests.ru
Hroro no pazneny 21
Pa3zgea 5. Pa6ora u MOIHOCTH. JHEPrust
https://m.edsoo.ru/7f41619
4 https://www.yaklass.ru
>.1 PaboTa u MomHOCTS 3 I https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
4 https:// .yaklass.

5.2 [IpocThie MexaHU3MBI 5 1 = DRI YRR ARSI
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41619
4 https:// .yaklass.

5.3 Mexanuueckasi SHeprus 4 1 TN
https://videouroki.net
http://www.schooltests.ru

Uroro no pazgeny 12
PesepsHOe Bpems 3
OBIIEE KOJINYECTBO YACOB 110 68 12

ITPOI'PAMME




8 KUIACC

Ne KoimuecTBo yacos DJIEKTPOHHbBIE
n/ (uudposBbie)
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI KOHTPOJIbHbIE NpaKkTHYecKHe
I BCEro o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TenioBble ABJICHUS
https://m.edsoo.ru/7f4181ce
1.1 CTpoeHue U CBOWMCTBA BELIECTBA 7 1 2 https://www.yaklass.ru
) p m https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https://www.yaklass.ru

1.2 TeruoBbie MPOIECCHI 21 1 5 hitps://videouroki.net
http://www.schooltests.ru

Hroro no paszneny 28

Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
https://m.edsoo.ru/7f4181ce

21 DNeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U UX 7 | 1 https://www.yaklass.ru

) B3aUMO/ICHCTBUE https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https:// .yaklass.

2.2 IToCTOSIHHBIN 2TEKTPUUIECKUNA TOK 20 1 7 DA YECASS.
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f4181ce
https:// .yaklass.

2.3 MarsauTHsble IBIIEHUSA 6 1 1.5 P> V\{WW ¥a 'a >
https://videouroki.net
http://www.schooltests.ru

24 DNEeKTpOMarHuTHas HHAYKIHS 4 1 1 https://m.edsoo.ru/7f4181ce




https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

Hroro no pazgeny 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 68 17.5

ITPOI'PAMME




9 KUIIACC

Ne KoimuecTBo yacos DJIEKTPOHHbBIE
n/ (uudposBbie)
HaumenoBaHue pa3/ie/ioB U TeM NPOrPaMMbI BCEro KOHTPOJIbHbIE NpaKkTHYecKHe
n o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pasznen 1. Mexanunueckue siBJeHUSA
https://m.edsoo.ru/7f41a4a6
MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 https://www.yaklass.ru
1.1 10 1 1 ) )
OIIMCaHUus https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
o https://www.yaklass.ru

1.2 B3aunmMonelicTBue Ten 20 1 3 hitps://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru

1.3 3aKOHBI COXPaHEHUs 10 1 3 hitps://videourokinet
http://www.schooltests.ru

Hroro no paszneny 40

Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHBI
https://m.edsoo.ru/7f41a4a6
https:// .yaklass.

2.1 Mexannueckue KoJIeOaHus 7 0 3 - V\{WW ¥a .a >
https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru

2.2 M . 1 ) )

€XaHWYECKHUE BOJIHBI. 3BYK 8 3 hitps:/videourokinet
http://www.schooltests.ru




Hroro no pazgeny

15

Pa3zgen 3. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

9JI€KTpOMaI‘HI/ITHOC IOJIC U SJICKTPOMArHuTHBIC

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

https://www.yaklass.ru

3.1 BOJIHBI 6 https://videouroki.net
http://www.schooltests.ru
Uroro no pazueny 6
Pasznen 4. CBeToBbIe ABJICHUSA
https://m.edsoo.ru/7f41a4a6
4.1 3aK0HBI pacOpOCTPAHEHUS CBETA 6 https://www.yaklass.ru
) paclipoctp https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru
4.2 JIuH3BI ¥ OoNTHYECKHE TPUOOPHI 6 hitps://videourokinet
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
https://www.yaklass.ru
43 Paznoxxenue 6emnoro cBera B CIEKTp 3 . :
https://videouroki.net
http://www.schooltests.ru
Hroro no paszneny 15
Pa3gen 5. KBanToBLI€e IBJIEHUSA
https://m.edsoo.ru/7f41a4a6
5.1 Hcnyckanue ¥ nOrIoNIeHUE CBETA ATOMOM 4 hitps://www. yaklass.ru
’ Y o https://videouroki.net
http://www.schooltests.ru
https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aTOMHOTO sipa 6

https://www.yaklass.ru




https://videouroki.net
http://www.schooltests.ru

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

>3 FAnepurie peaximu 7 ! https://videouroki.net
http://www.schooltests.ru
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
https://m.edsoo.ru/7f41a4ab
[ToBTOpeHUe 1 06001IEHNE COMEPKAHUS Kypca https://www.yaklass.ru
6.1 9 2 . .
¢busuku 3a 7-9 knacc https://videouroki.net
http://www.schooltests.ru
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB 110 102 7

ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
N Kosaun4vecTBO 4acoB JIeKTPOHHbIE
0
uudgposbie
n/ Tema ypoka KOHTPOJIbHbIE | NPAKTHYECKHE
BCEro oOpa3oBaTeJibHbIE
I padoTshI padoThI
pecypchl
https://www.yaklass.ru
®dusuka — HayKa O pupoze. ABieHus NpUPOIbI 1 https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
dusznueckue sBICHUS 1 https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
®Pu3nyecKue BEIMYMHBI U UX U3MEPEHUE 1 https://videouroki.net
http://www.schooltests.ru
Vpok-uccnenosanue "M3mepenne remMneparypbl https://www.yaklass.ru
IIPY ITOMOIIM XKUJIKOCTHOIO TEPMOMETPA U JaTUMKa 1 1 https://videouroki.net
TeMnepaTypH" http://www.schooltests.ru
https://www.yaklass.ru
Mertonarl HayuHOT0 TTo3HaHus. OnHcaHue btps:/fvideouroki.nct
g i N ' . 1 http://www.schooltests.ru
W3HUUECKUX SBIICHUU C MTOMOILI0 MOl
iy I A bubmmnoreka [IOK
https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTess:
JadbHOCTH TMOJIETA IIAPUKA, ITYIIEHHOTO https://www.yaklass.m
pHid, Ty 1 1 https://videouroki.net
TOPU30HTAILHO, TeM O0JIbIIIe, 4eM OO0JIbIle BHICOTa
http://www.schooltests.ru
mycka"
https://www.yaklass.ru
Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE ] https://videouroki.net

JMCKPETHOE CTPOEHUE BELIECTBA

http://www.schooltests.ru

bu6mmoreka [IOK




https://m.edsoo.ru/ff09fe0a

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue «OMNbITH IO HAOIIOICHUIO
TEIUIOBOT'O PACHIUPEHUS T'a30B)»

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

10

AFpeFaTHBIe COCTOAHHUA BEIICCTBA

https://www.vaklass.ru

https://videouroki.net
http://www.schooltests.ru

11

Oco0EHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.
O606mmenue no pazaeny «llepponavyanbHbie
CBEJICHUS O CTPOEHUHU BEILIECTBA»

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a037
8

12

Mexanunyeckoe nBuxeHne. PaBHoMepHoe u
HEPAaBHOMEPHOE JIBUKECHHUE

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a05c6

13

CxopocTtb. EquHuiibl ckopocTu

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a079c¢

14

Pacuer NyTH 1 BpCMCHU NBUXKCHUA

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK




https://m.edsoo.ru/ff0a0ae4

https://www.yaklass.ru
https://videouroki.net

15 Nuepuusa. Macca — Mepa HUHEPTHOCTH TN http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a0c10
https://www.yaklass.ru
https://videouroki.net

IInorHOCTE BeltecTBa. Pacuer maccel 1 00beMa
16 http://www.schooltests.ru
TeJla IO €ro MJIOTHOCTHA
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee
https://www.yaklass.ru
JIaOoparopHast pabora «Ompenenenue IIOTHOCTH - )
17 . patop p p https://videouroki.net
TBCPAOTO Te1a» http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net

18 Pemenue 3amau nmo treme "IlnorHOCTE BemrecTBa" http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0al23c

Cuna Kak XxapakTepUCTHKa B3aUMOJIEUCTBHSA TEI https://www.yaklass.ru

19 C p ?1? : ’ https://videouroki.net

uia TH. 3aKOH a
ynpyroc OH LYK http://www.schooltests.ru
JlaGopaTtopHnast pabora «/3yueHne 3aBUCUMOCTH https://www.yaklass.ru
20 pacTsbkeHus (1edopMaln) NpyKUHbI OT https://videouroki.net
HpHJ’IO)KCHHOﬁ CUJIBD) http://www.schooltests.ru
https://www.yaklass.ru

21 [[SIBnenue TsroTenus. Cuia TSHKeCTH https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru

2 CBs3b MEXY CUJION TSKECTH M Maccou Tena. Bec https://videouroki.net

tena. Pemmenne 3aga4d mo reMme "Cuna tsoxkecta"

http://www.schooltests.ru

bu6mmoreka [IOK




https://m.edsoo.ru/ffO0al77
8

23

Cuita TSDKeCTH Ha APYyrux IjiaHeTax. dusnyeckne
XapaKTECPUCTHUKHU IITIAHET

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0al50
2

24

Hsmepenue cwit. lunamomerp

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec Ttena. HeBecoMmocTh

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ff0al77
8

26

CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110 OJHON
npsMoil. PaBHozeCTBYOIas CUIT

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala70

27

Pemenue 3agau no reme "PaBHonelicTByromas cui'

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

28

Cwita TpeHus u €€ Bubl. TpeHue B IpUpPOAE U
TEXHUKE

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0alb9c




JlaboparopHas pabota «/3yuenue 3aBucuMocCTH

https://www.yaklass.ru
https://videouroki.net

29 CHJIBI TPEHUSI CKOJIBKEHUS OT CUJIBI JABIICHUS U http://www.schooltests.ru
XapakTepa COMPUKACAIOUIUXCSA MOBEPXHOCTEM bubmumoreka [IOK
https://m.edsoo.ru/ff0alcc8
Pemenue 3agau Ha onpeneneHue httpsz//www'yakl_ass'm
30 . o https://videouroki.net
PABHONCHCTBYIOIICH CHIIBL http://www.schooltests.ru
https://www.yaklass.ru
Pemenue 3amau nmo remaM: «Bec Tenay, https://videouroki.net
31 «I'padpuueckoe nzodpakenne cun, «CHITBIY, http://www.schooltests.ru
«PaBHOIEHUCTBYIOIIAS CUI» bu6mmoreka [IOK
https://m.edsoo.ru/ff0aldeQ
KoHTposbHast pabota mo Temam: «MexaHu4ecKoe https://www.yaklass.ru
32 IBIDKEHHE», «Macca, INIOTHOCThY, «Bec Temay, https://videouroki.net
«I'padprueckoe n3o0pakenne cmn, «CHIbDY http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
33 Jasnenue. CriocoObl yMEHbBIIIEHUS U YBEITHUCHUS hito-//www.schooltests.ru
JlaBJICHHA bubmorexa [JOK
https://m.edsoo.ru/ff0a20a6
https://www.yaklass.ru
https://videouroki.net
34 JlaBneHnue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT http://www.schooltests.ru
00BEMa, TeMIepaTypbl bubmuoreka [IOK
https://m.edsoo.ru/ff0a237
6
https://www.yaklass.ru
Ilepenaua naBieHus TBEPABIMU TEIAMMU, hitps:/fvideouroki.net
35 http://www.schooltests.ru

SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b




0

36

I[aBHCHI/Ie B XXUJKOCTH M I'a3€, BBI3BAHHOC
I[GI)’ICTBHGM CHJIBI TSXKCCTH

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a271
8

37

Pemenue 3amau no reme «Z[aBJ'ICHI/Ie B X KNJKOCTH U
rase. 3axon Ilackams»

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a282
6

38

Coobmmaronumecs: Cocyabl

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nmoreka [JOK
https://m.edsoo.ru/ff0a297
0

39

I'mapasimueckuil npece

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a313
6

40

Manomertpsl. [lopiiHeBOM KUIKOCTHBIN HACOC

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

41

Atmocdepa 3emin 1 MPUYIUHBI €€ CYIIECTBOBAHUS

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

bu6mmoreka [IOK




https://m.edsoo.ru/ff0a2b5a

42

Bec Bo3ayxa. ATMocdepHoe naBieHne

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a2b5a

43

H3mepenne armocdeproro aasneHus. OnbIT
Toppuuennu

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2dag

44

3aBUCUMOCTh aTMOC(i)epHOl"O JaBJICHHA OT BBICOTBI
HaJd YPOBHEM MOP:

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a2fc4

45

bapomerp-anepoua. ATMocdepHoe 1aBiIeHne Ha
Pa3IUYHBIX BBICOTAX

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Pemenue 3ampay mo Teme " AtmocdepHoe
naBieHue"

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

47

I[CﬁCTBPIC JKUIKOCTHU U T'a3a Ha NOTPYKECHHOC B HUX
TCII0. ApXI/IMCIlOBa culia

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a327
6

48

JlaboparopHas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CUJIbI, ICMCTBYIOIIEH Ha TENO,

https://www.yaklass.ru
https://videouroki.net




MOTPY>KEHHOE B KUJKOCTbH)

http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0a33fc

JlaboparopHas paboTta o teme «lccnenoBanue

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

49 3aBMCHMOCTH Beca Tella B BoJe 0T 00bEMa
N bubmuorexa [JOK
MOTPYKEHHOM B JKUJKOCTh YaCTH TEIa» hitps://m.edsoo.ru/ff0a351
4
https://www.yaklass.ru
https://videouroki.net
50 IInaBanue ten http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96
JlabopaTtopnast pabora "KoHnctpynpoBanue https://www.yaklass.ru
51 apeoMeTpa Wi KOHCTPYUPOBaHUE JTOAKU U https://videouroki.net
omnpeneneHue e€ rpy30no bEMHOCTH" http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
Pemenue 3agau no remam: «llnaBanue cyaos.
http://www.schooltests.ru
52 BOSILyXOHJ;IaBaHI/IC», «JlaBneHue TBEpPIBIX TE, Bu6miorexa LIOK
KUAKOCTCH H Ta30B» https://m.edsoo.ru/ff0a365
4
KoHnTtponbnast pabota o teme «JlaBnenne TBepabIx httm://www'vakléss'm
53 . https://videouroki.net
TEJI, AIAKOCTEH 1 Ta30B» http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
54 Mexanuueckas paboTa http://www.schooltests.ru

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82




https://www.yaklass.ru

https://videouroki.net

55 MommHocTb. EMUHUIIBEI MOIITHOCTH http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

VYpok-uccnenosanue "Pacyér MOIIHOCTH, hitps:/Aoww.yaklass.ru
56 . N " 1 https://videouroki.net
pa3BHUBAEMOM TP MOABEME T10 JIECTHULIE http://www.schooltests.ru
https://www.yaklass.ru
[Ipocthie Mexanu3Msbl. Priuar. PaBHOBecue cui Ha : )
57 https://videouroki.net
phIHare http://www.schooltests.ru
https://www.yaklass.ru
Poruaru B TexHuke, ObITY U IPUPO/IE. https://videouroki.net
58 JlaboparopHas padota «lccrnenoBanue ycnoBuit 0.5 http://www.schooltests.ru
pPaBHOBECHSI pblyara» bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e
https://www.yaklass.ru
Pemenue 3agau no reme «Y cloBUSI paBHOBECHUS hitps://videouroki.net
59 http://www.schooltests.ru
ppriara» bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6
Koa¢pdunmenT noneznoro n1eicTBUs MEXaHU3MA. https://www.yaklass.ru
60 JlabopaTtopHnas pabora «M3mepenne KIT 0.5 https://videouroki.net
HaAKJIOHHOMU IUIOCKOCTH) http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
Pemenne 3agau mo Teme "Pabora, MOIITHOCTb,
61 y http://www.schooltests.ru
KIIA Bu6muorexa [JOK
https://m.edsoo.ru/ff0a4c48
https://www.yaklass.ru
Mexanunueckas 3Heprusi. Kunetuueckas u ) )
62 https://videouroki.net

MOoTCHIUaJIbHAasA SHECPIuAa

http://www.schooltests.ru




bubmuorexa [JOK
https://m.edsoo.ru/ff0a425
2

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

63 3aK0H COXpaHEHUSI MEXaHUYECKOI YHEPTUU 1
p p bubmuorexa [JOK
https://m.edsoo.ru/ff0a436
0
VYPOoK-3KCIIEpUMEHT O TeME "DKCIEePUMEHTAIbHOE
onpejecHue N3MEHEHUSI KHHETHIECKOU U https://www.yaklass.ru
64 p N 1 1 https://videouroki.net
HOTGHHI/I&JEBHOPI SHEPIruM MPHU CKATHIBAHUM TeJa 10 http://www.schooltests.ru
HAKJIOHHOH Iu1ocKoCcTH"
https://www.vaklass.ru
KoHTtpoinbHas pabora o teme «Pabora u - )
65 5 1 https://videouroki.net
MOMIHOCTE. FHCPTHA» http://www.schooltests.ru
https://www.yaklass.ru
. https://videouroki.net
PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme
66 ™M " 1 http://www.schooltests.ru
XaHUUIECK BHKEHU
c eCKoe A cHue bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6
https://www.yaklass.ru
. https://videouroki.net
PesepBHslit ypok. Pabora ¢ TekcTamu 1o Teme
67 | . . | 1 http://www.schooltests.ru
aBJIEHUE TBEPIBIX TEJ, )KUIKOCTEN U Ia30B
Hasrenne TBEPA CI1, KHAKOCTE 30 bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe
o https://www.yaklass.ru
PesepBHslit ypok. Pabota ¢ TekcTamu 1o Teme . ,
68 "PaG M 5 " 1 https://videouroki.net
a0oTa. VIOHHOCTE. JHCPTHA http://www.schooltests.ru
OBUHIEE KOJIMYECTBO YACOB I10 68 12

ITPOI'PAMME




8 KUIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

[MpakTuyeckn
e padoThbl

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

OCHOBHBIE ITOJIOKCHUS MOJICKYJISAPHO-
KUHETHYCCKOH TCOPHUHU U UX OIIBITHBIC
IMOATBCPIKACHU

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [{OK
https://m.edsoo.ru/ff0a525
6

Macca u pa3sMep aTOMOB U MOJICKYJI

https://www.vyaklass.ru
https://videouroki.net

http://www.schooltests.ru

Mogenu TBEPIOTO, )KUJIKOTO M Ta3000pa3HOTO
COCTOSIHHU BEIIECTBA

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0a540e

OObsicHeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSHUH BEIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOW TEOPHUH

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

Kpucrannmmueckue n amopgHsbie Tena

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0a580
0

CmauuBanue 1 KanwuisipHOCTh. [loBepxHOCTHOE
HAaTSKEHUE

https://www.yaklass.ru
https://videouroki.net




http://www.schooltests.ru
bu6numoreka [IOK
https://m.edsoo.ru/ff0a553
0

TemmoBoe paciiupC€HUEC U CKATHUEC

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO
TETIJIOBOTO JABUKEHUS YaCTHI]

https://www.vyaklass.ru
https://videouroki.net

http://www.schooltests.ru

Buytpennsist sHeprust. CriocoObl H3MEHEHUs
BHYTPEHHEHN dHEPrun

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0a5c60

10

Bunae! rerionepenaun

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0a641
2

11

VYpok-koudepenuus "[Ipaktuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB BEIIECTB U
MaTepHaJoB B LENIAX dHEprocoepekeHus"

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
but6mmorekxa [IOK
https://m.edsoo.ru/ff0a65c0

12

KonnuecTBO TEILIOTEL. Y IenbHas TEINIOEMKOCTE

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




bu6nmorexa [IOK
https://m.edsoo.ru/ff0a697
6

YpaBHeHue TeroBoro 6ananca. TermmooOMeH u

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

13 TEIJIOBOE PABHOBECHE bubnmnoreka HOK
https://m.edsoo.ru/ff0a708
8
https://www.yaklass.ru
JlaGopaTtopHnas padora "VccienoBaHue siBJICHUS https://videouroki.net
14 TEIJI000MEHa ITPU CMEIIMBAHUN XOJIOTHOU U http://www.schooltests.ru
ropsiyeit BoanI" bubnunoreka LIOK
https://m.edsoo.ru/ff0a6a98
Pacuer konudecTBa TEMIOTHI, HEOOXOJUMOTO IS https://www.yaklass.ru
15 HarpeBaHus TeJla U BBLICIIAEMOr0 UM IIpU https://videouroki.net
OXJIQXKIEHUHN http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
16 JlaGopatopHas pabota "OnpezaeneHue yJaeabHON http://www.schooltests.ru
TETJIOEMKOCTH BemecTBa" bubmuoreka [IOK
https://m.edsoo.ru/ff0abbb
0
https://www.yaklass.ru
https://videouroki.net
17 OHeprus TOIUINBA. Y IeJbHas TEIJI0TA CrOPAHUS http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a
13 [InaBienue u OTBEpAEBAHNE KPUCTAIUNIMYECKUX TEN. https://www.yaklass.ru

YILGHBHaﬂ TCIJIOTA ITJIaBJICHUA

https://videouroki.net




http://www.schooltests.ru
bu6numoreka [IOK
https://m.edsoo.ru/ff0a71d
2

JlaGopaTtopHnas pabota "OnpeneneHue yaeabHON

https://www.yaklass.ru

https://videouroki.net

19 Y http://www.schooltests.ru
TEIUIOTHI IIJIaBJICHUS JIhJIa Bu6muorexa LOK
https://m.edsoo.ru/ff0a72fe
https://www.yaklass.ru
https://videouroki.net
20 [TapooGpa3oBanue u kKoHaeHcanus. Mcmapenue http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c
https://www.yaklass.ru
Kunenwue. Y nenbHas TemioTra napooOpa3oBaHus U https://videouroki.net
21 KOHJICHCAllUU. 3aBUCUMOCTh TEMIIEPATYpPhI http://www.schooltests.ru
KHUIIEHUS OT aTMOC(EPHOTro JTaBICHUS bu6mmoteka IIOK
https://m.edsoo.ru/ff0a786¢
https://www.yaklass.ru
Bnaxxnocts Boznyxa. JlabopaTopnast pabota hitps://videourold.net
22 "Omnpenenenre OTHOCUTENLHOMN BIaKHOCTH htp://www.schooltests. u
j but6mmoreka [IOK
BO3NyXa https://m.edsoo.ru/ff0a762
8
Pemenue 3agau Ha onpeneneHne BIaXHOCTH htms;//www'yak],ass'ru
23 https://videouroki.net
BO3ZyXa http://www.schooltests.ru
[TpuHTIUTIBI paOOTHI TETIJIOBBIX JBUTATEIICH. https://vx{ww.vakl? e
24 https://videouroki.net

[TapoBas TypOuHa. /[Burarens BHyTPEHHETO

http://www.schooltests.ru




CropaHus

KIIJI renoBoro asurareis. TemiaoBble ABUTATEIN

https://www.yaklass.ru
https://videouroki.net

25 N http://www.schooltests.ru
Y 3a111Ta OKPYKAKOLIEH CpeIbl Bu6morexa LIOK
https://m.edsoo.ru/ff0a7c7c
3aKOH COXpaHEHMsI U IIPEBPALLCHUS SHEPTUHU B https://v&fww.yaklgss.ru
26 https://videouroki.net
TCILIOBBIX TIpoLieccax http://www.schooltests.ru
https://www.yaklass.ru
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME https://videouroki.net
27 "TenuioBble siBJIeHUS. VI3MeHeHne arperaTHbIX http://www.schooltests.ru
COCTOSTHHM BemecTna' bubnuoreka [{OK
https://m.edsoo.ru/ff0a83f2
https://www.yaklass.ru
KonTponbHas pabora o teme "TemnioBsie https://videouroki.net
28 ABJICHMS. [I3MEHEeHMe arperaTHbIX COCTOSTHUN http://www.schooltests.ru
BemecTna" bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae
Onexrpuszanus Tei. J[Ba poaa dJIEKTpUUECKUX https://w'ww.vakl'ass.ru
29 https://videouroki.net
3apANoB http://www.schooltests.ru
Ypok-uccnenoBanue "ImeKTpusanus Tei https://w.ww.yakl.ems.ru
30 ey — https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
31 BzanmoneiicTBue 3apshkeHHBIX Ten. 3akoH Kymona http://www.schooltests.ru

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4




32

Onekrpuueckoe nojue. HampsokeHHOCTh
NEKTPUYECKOro noii. [IpuHnun cyneprno3unuun
AEKTPUYECKUX MOJIEH

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6numoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpuueckux 3apsioB.
OneMeHTapHbIi 3apsaa. CTpoeHue aroma

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

34

HpOBOI[HI/IKI/I U JUBJICKTPUKH. 3aKoH COXpaHCHUA
QJICKTPHUUYCCKOI'O 3apsaa

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bubnunoreka LIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienune 3amaq Ha MMPUMCHCHUC CBOICTB
QJICKTPHUYCCKUX 3apA10B

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoteka IIOK
https://m.edsoo.ru/ff0a90cc

36

SHCKTpI/I“IeCKI/Iﬁ TOK, YCJIOBHA €T0 CYIICCTBOBAHUA.
Hcrounuku QJICKTPHUYICCKOI'O TOKA

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmorekxa [IOK
https://m.edsoo.ru/ff0a95a4

37

JIeficTBHS 2NEKTPUYECKOTO TOKA

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
but6mmorekxa [IOK
https://m.edsoo.ru/ff0a96b
2

38

Vpok-uccnenopanue "JleicTBUE AIEKTPUUECKOTO
TOJIS1 Ha MPOBOJIHUKYU U TUBJIEKTPUKH"

https://www.yaklass.ru
https://videouroki.net




http://www.schooltests.ru

39

:‘)J'ICKTpI/I‘ieCKI/Iﬁ TOK B METaJl1ax, ) KHAKOCTAX U
rasax

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a983
8

40

SJIGKTpI/I‘IeCKaH Lenb U €€ coOCTaBHBIC YaCTHU

https://www.vyaklass.ru
https://videouroki.net

http://www.schooltests.ru

41

Cuna toka. JlaboparopHas pabora "M3mepenue u
pEryIMpoBaHHUE CUIIbI TOKA"

0.5

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuoreka [{OK
https://m.edsoo.ru/ff0a8bd
6

42

DJeKkTpudecKkoe HanpskeHue. BoabTmerp.
JlaGopatopHas pabota "H3mepenue u
perynupoBaHue HanpspkeHus"

0.5

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6nunorexa LIOK
https://m.edsoo.ru/ff0a9¢e14

43

COHpOTI/IBJ'ICHI/IC MIpOBOAHUKA. YaenbHOE
COIIPOTUBJICHHUEC BEIICCTBA

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

44

JlaGoparopHas paboTa "3aBUCUMOCTb
ANEKTPUUECKOTO COTPOTUBIICHUS TIPOBOIHUKA OT
€ro JUTMHBI, TUTOIIA ! MOMIEPEYHOr0 CEYCHUS U
Marepuana"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738




3aBUCHUMOCTD CHJIBI TOKA OT HAMPSHKEHUsI. 3aKOH

https://www.yaklass.ru
https://videouroki.net

45 http://www.schooltests.ru
OmMa 1t yyacTka Lenu BuGmuotexa LIOK
https://m.edsoo.ru/ff0aad4a
JlaboparopHnas pabota "Hccienoanue httpS://w,ww'Vakl,ass’m
https://videouroki.net
46 3aBUCHMOCTH CUJIbI TOKA, HAYIIETO YepPe3 http://www.schooltests.ru
pe3ucTop, ot COHpOTI/IBJIeH'I:Iﬂ pe3ucropa u Bu6morexa LIOK
HANPDKCHUSA Ha pESHCTOPe https://m.edsoo.ru/ff0aa04e
https://www.yaklass.ru
[TocnenoBarenbHOE U NapaIEIbHOE COETUHEHUS : )
47 https://videouroki.net
TIpOBOZHHIKOB http://www.schooltests.ru
https://www.yaklass.ru
JlaGopatopHas pabota "IIpoBepka npaBuia https://videouroki.net
48 CJI0’KE€HHUS HANIPSKEHUH TIPU IIOCIIE0BATEIbHOM http://www.schooltests.ru
COEIMHEHUH JIBYX PE3UCTOPOB" bubmmnoreka HOK
https://m.edsoo.ru/ff0aaa58
https://www.yaklass.ru
JlaGopatopHas pabota "IIpoBepka npaBuia s https://videouroki.net
49 CHJIBI TOKA MPH MapajjaeIbHOM COCTUHEHNH http://www.schooltests.ru
pe3ucTopoB” bubnuotexa [JOK
https://m.edsoo.ru/ff0aadle
https://www.yaklass.ru
Pemienue 3agau Ha npuMeHeHue 3akoHa Oma 1 it ffvideounoknet
50 http://www.schooltests.ru
pa3IUYHOTO COETUHEHUS NTPOBOIHUKOB BuGmmorexa IJOK
https://m.edsoo.ru/ff0aaf8a
https://www.yaklass.ru
PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH X 3
51 https://videouroki.net

Jxoyins-Jlenna

http://www.schooltests.ru




bu6nmorexa [IOK
https://m.edsoo.ru/ff0abl2
4

JlaGopaTtopHnas pabota "Onpenenenue padoTh 1

https://www.yaklass.ru
https://videouroki.net

52 " http://www.schooltests.ru
MOUIHOCTH 3JIEKTPHUYECKOIO TOKA Bu6morexa LJOK
https://m.edsoo.ru/ff0ab3e0
https://www.yaklass.ru
https://videouroki.net
DIIeKTpUUYECKHE IIETH U MOTPEOUTENN
53 JIIEKTPUYECKOM dHepruu B ObITy. KopoTkoe bt . schooltests.
p p y- Rop bubmuoreka [{OK
3aMBIKAHHC https://m.edsoo.ru/ff0ab66
0
[ToaroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe https;//w_ww'yaklgss'm
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tela U UX hutps://videouroki.net
54 http://www.schooltests.ru
B3auMOJIeUCTBUs. [10CTOSIHHBIN dNEKTpUUECKUN Bu6
| nommoreka [{OK
TOK https://m.edsoo.ru/ff0abd2c
https://www.yaklass.ru
KonrtponbHas pabora no reme "DinekTpudeckue https://videouroki.net
55 3apsapl. 3apsOHKEHHBIE TENIa M UX B3aUMOACHCTBHSL. http://www.schooltests.ru
[TocTOsIHHBIM 27EKTPUUECKUI TOK" bu6muoreka [IOK
https://m.edsoo.ru/ff0abea8
https://www.yaklass.ru
56 IlocTosiHHBIE MarHUTHI, MX B3aUMOACHCTBHUE https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
57 Ypok-uccnenosanue "M3ydyenue nonaei https://videouroki.net

HOCTOSIHHBIX MAarHuTOB"

http://www.schooltests.ru
bubnunoreka LIOK




https://m.edsoo.ru/ff0ac3d0

MarnautHoe moine. MarHuTHOE 10JIe 3€EMITH U €70

https://www.yaklass.ru
https://videouroki.net

58 http://www.schooltests.ru
3HauUEHUE IS )KU3HU Ha 3emJie BuGmuotexa LIOK
https://m.edsoo.ru/ff0acOba
https://www.yaklass.ru
https://videouroki.net
59 OmneiT OpcTena. MarHuTHOE 10Jie JIEKTPUIECKOTO hitp-//www.schooltests.ru
TOKa MarHuTHOE 1oJie KaTylIKy ¢ TOKOM Bu6muorexa LOK
https://m.edsoo.ru/ff0ac1d2
https://www.yaklass.ru
[IprMeHeHne 2IEKTPOMAarHuTOB B TEXHHUKE. https://videouroki.net
60 JlaboparopHnas pabota "H3ydeHnue aeicTBus 0.5 http://www.schooltests.ru
MarHUTHOTO TOJIs1 Ha TPOBOJAHUK C TOKOM" bubmmnoreka HOK
https://m.edsoo.ru/ff0ac74a
OneKTpOoABUTaTENb OCTOSIHHOTO TOKA. https://www.yaklass.ru
Hcnonp3oBanue 37€KTpoABUTATENICH B https://videouroki.net
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. http://www.schooltests.ru
JlaGopatopHas pabota "KoHcTpynpoBaHue u bubmmnoreka HOK
u3ydeHue paboThl HIEKTpoABUraTens" https://m.edsoo.ru/ff0ac86c
OmnbrTel @apanest. 3aKOH 3JEKTPOMarHUTHON https://w'ww.yakl.ass.ru
62 https://videouroki.net
HHIyKin. TIpasroo Jlenna http://www.schooltests.ru
Onekrporenepatop. CrocoOb! MOTyYeHUS https://www.yaklass.ru
63 IIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUU Ha https://videouroki.net
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH http://www.schooltests.ru
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME hth://W,WW'Vakl? S50
64 https://videouroki.net

"DNeKTpUYECKNEe U MAarHUTHBIE SIBJIICHUS"

http://www.schooltests.ru




KonTtponpHast pabora o Teme "DneKTpudecKue u

https://www.yaklass.ru
https://videouroki.net

65 " 1 http://www.schooltests.ru
MarHuTHBIC SBJICHUS Bu6muorexa LJOK
https://m.edsoo.ru/ff0acb14
https://www.yaklass.ru
PesepBHeIil ypok. Pabora ¢ TekcTamu 1o Teme hitps://videourobi.net
66 " TeMIOBLIC ABTCHIS" 1 http://www.schooltests.ru
bubmuoreka [{OK
https://m.edsoo.ru/ff0accSe
https://www.yaklass.ru
. https://videouroki.net
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme
67 "TIOCTOSHHBIH 3JIEKTPUYECKHii TOK" ! hutp://www.schooltests.u
bubmuoreka [IOK
https://m.edsoo.ru/ffO0acdc6
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme https://w'ww.vakl'ass.ru
68 "MarHITHLC ABICHHS" 1 https://videouroki.net
http://www.schooltests.ru
OBIIEE KOJIMYECTBO YACOB 110 68 14.5

ITPOI'PAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKTHYeCKue
padoThI

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanudeckoe JBMKEHUE. MaTepI/IaJIBHaH TOYKa

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

Cucrema orcuera. OTHOCHTEIIFHOCTD
MCXaHHUYCCKOI'O ABMXKCHHU A

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOG HpHMOHHHCﬁHOC JABHIKCHUC

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE.
Cpenassisi © MTHOBEHHAs CKOPOCTh

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru

[IpssMonMHENTHOE PAaBHOYCKOPEHHOE JBUKEHUE.
VYckopenune

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTbH MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO
nBkeHus. ['papuk ckopocTu

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru




JlaboparopHas pabota "Onpenenenrue yCKOpEHUs
TeJIa MPU PaBHOYCKOPEHHOM JIBUKCHUU 110
HaKJIOHHOM M1ocKoCcTH"

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CBoOogHoe mmagenue tei. OnelTel [anumies

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. [lepnon
U yacToTa obpaienus. JIuneiinas u yriosas
CKOpOCTH

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

LlenTpocTpeMuTesbHOE yCKOPEHNE

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

11

Ilepssrii 3akoH HbroTona. Bextop cuiibl

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac612

12

Bropoii 3akon HetoToHa. PaBHOIEHICTBYIOIIAS crla

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ff0ae72a

13

Tpetuii 3akoH Herotona. Cynepno3uius cui

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0ac982




14

Pemenue 3agau Ha npuMeHeHune 3akoHOB HbroToHa

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0aecb6c

15

Cwuita ynpyroctu. 3akoH ['yka

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

bubmuorexa [JOK
https://m.edsoo.ru/ff0aeca?

16

Pemenue 3amau no reme «Cuma YIIpyroctu»

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

17

JlaGopatopHas pabota «OnpeneneHne sKeCTKOCTH
PYKUHBDY

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

18

Cuna tpenus

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0af738

19

Pemienne 3amad mo Teme «Cuna TPCHUSA»

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0afa26

20

JlaGopaTtopHnas pabota "Onpenenenue
Kod(UITMEHTAa TPEHUS CKOIbKCHHS"

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

Pemenue 3aga4g mo reme "3akousl Herorona. Cuia

https://www.yaklass.ru
https://videouroki.net

21 C " http://www.schooltests.ru
npyroctu. Cuiia TpeHUS
yupyr P bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e
https://www.yaklass.ru
https://videouroki.net
Cuta TSKECTH U 3aKOH BCEeMUPHOTO TATOTEHUSI.
22 v 5 http://www.schooltests.ru
CKOpEHHE CBOOOIHOTO MaJIEHUA
p A & bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044
Ypok-koHpepenmus "JIBUKCHHE TSI BOKPYT https://www.yaklass.ru
23 rpaBuTanmoHHoro neHTpa (ConHedHas cucrema). https://videouroki.net
TamakTuxu" http://www.schooltests.ru
https://www.yaklass.ru
" https://videouroki.net
Pemenne 3amau mo teme "Criia TSDKECTH U 3aKOH
24 " http://www.schooltests.ru
BCEMHUPHOI'O TATOTECHUS
p bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af5f8
https://www.yaklass.ru
https://videouroki.net
ITepBas kocmuyeckas ckopocTb. HeBecoMocTh u
25 http://www.schooltests.ru
neperpy3Ku
Perpy Bu6nuoreka [IOK
https://m.edsoo.ru/ff0af33c
https://www.yaklass.ru
PaBHOBecue matepuanbHON TOUKU. AOCOITIOTHO https://videouroki.net
26 TBEpOE Teno. PaBHOBecue TBEPAOTO Tena ¢ http://www.schooltests.ru

3aKpEIUIEHHOW OCBIO BPALLCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36




27

MowmeHT cuinbl. LleHTp TsokecTn

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru

28

Pemenue 3anau no teme "MomeHT cuibl. LienTp
TsKecTr"

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ff0b02b4

29

[ToaroToBKa K KOHTPOJIBHOM paboTE IO TEME
"MexaHndeckoe aBrKeHue. Bzaumopaeiictsue ten"

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0408

30

Konrtponbnas pabora no reme "MexaHuueckoe
nBmkenne. Bzaumoneiictsue ten"

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc Tena. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. YIIPYroe U HEYNPYyroe B3auMOJEHCTBHIE

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ffOb07fa

32

Pemenue 3anau no Teme "3aKOH COXpaHEHHUS
umnyisca'

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0b096¢c

33

VYpok-koH(pepennus "PeakTuBHOE TBUKEHUE B
IIPUPOJIE U TEXHUKE"

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




https://www.yaklass.ru
https://videouroki.net

34 Mexannueckas paboTa U MOIIIHOCTh http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
https://www.yaklass.ru

Pabota cuibl TSKECTH, CHIIBI YIIPYTOCTH U CHITBI hutpssf/videourobl.net
35 ’ http://www.schooltests.ru
TheHuA bubmuorexa [JOK
https://m.edsoo.ru/ff0bOdb8
JlaGopaTtopHas pabota «Onpenenenue padoTh https://www.yaklass.ru
36 CUJIBI TPEHUS TP PABHOMEPHOM JBUKEHUU TENa https://videouroki.net
110 TOPU3OHTAIIBHON ITOBEPXHOCTU» http://www.schooltests.ru
https://www.yaklass.ru

37 CBs13b sHepruu u paboTsl. [loTeHnnanbHas 3Heprus https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru

Kunernueckas sneprus. Teopema 0 KHHETHYECKOM ftps/fvideourok et
38 http://www.schooltests.ru
Heprau bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32
https://www.yaklass.ru

39 3aKOH COXpaHEHUsI YHEPTUH B MEXAHUKE https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru

JlaboparopHnas pabota «3ydeHue 3akoHa htps./sideoutobiigt
40 http://www.schooltests.ru
COXPAHEHUS SJHEPTUNY BuGmmotexa LIOK
https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe NBUKEHUE U €T0 XapaKTEPUCTUKU https://www.yaklass.ru




https://videouroki.net
http://www.schooltests.ru
bubmuoreka [JOK
https://m.edsoo.ru/ffOb1858

3aryxaromue KojaebaHus. BeiHyK1eHHbIe

https://www.yaklass.ru

https://videouroki.net

42 http://www.schooltests.ru
kosebanus. Pezonanc
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0
https://www.vaklass.ru
43 MaremMaTHuuecKuil ¥ IPYyKUHHBIM MAsITHUKH https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
VYpok-uccnenoanue «3aBUCUMOCTb IIEPUO/IA https://videouroki.net
44 KoJie0aHUM OT )KECTKOCTHU MPYKUHBI U MaCChI http://www.schooltests.ru
rpy3a» bubnuoreka [IOK
https://m.edsoo.ru/ff0b197a
IIpeBpalienne sHEprum Mpu MEXaHUYECKUX https://vs%ww.vakl.a —
45 https://videouroki.net
KoneOaHmsix http://www.schooltests.ru
https://www.yaklass.ru
JlaGopaTtopHnast pabota «OrnpeaeeHne 4acToThl U Bt pe/lvideourok.net
46 . http://www.schooltests.ru
nepuoaa KoaebaHuil mpy>KMHHOTO MasSTHUKA BuGmmorexa IJOK
https://m.edsoo.ru/ffOblaec
https://www.yaklass.ru
JlabopaTtopHnast pabota «I[IpoBepka HE3aBUCUMOCTH https://videouroki.net
47 nepuojia KojaeOaHuii rpy3a, MOBEIIEHHOI0 K HUTH, http://www.schooltests.ru

OT Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a




Mexaunueckue BoiHBL. CBOMCTBA MEXAHUYECKUX

https://www.yaklass.ru

https://videouroki.net

48 0 http://www.schooltests.ru
BOJIH. [IpoonbHbIe U IONIEpeYHEIE BOIHEI
pox p bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe
https://www.yaklass.ru
Vpok-xoHpepeHus "MexaHuueckue BOJIHEI B - )

49 p bep CH“ " https://videouroki.net

TBEPIOM Telie. CelicMUYeCKUE BOJIHEI
P http://www.schooltests.ru
https://www.yaklass.ru

50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa https://videouroki.net

http://www.schooltests.ru
" https://www.yaklass.ru
VYpok-uccnenosanue "HabnroaeHne 3aBUCUMOCTH : )

51 " https://videouroki.net
BBICOTBI 3BYKa OT HaCTOTBI http://www.schooltests.ru
I'poMKOCTB 3BYyKa 1 BEICOTA TOHA. AKYCTHUECKUH https://www.yaklass.ru

52 p YK P AKY https://videouroki.net

HaH
PE3OHAHC http://www.schooltests.ru
https://www.yaklass.ru
v b y b https://videouroki.net
oK-KoH(pepeH1ud "YabpTpa3ByK U HH(PPaA3BYK B
53 p pertl | PasByK pPasBYK http://www.schooltests.ru
OpUPOJIC U TEXHUKE
PHpOA bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca
https://www.yaklass.ru
[TonroroBka Kk KOHTPOJBHON paboOTE MO TeMe https://videouroki.net
54 "3aKkoHBI cOXpaHeHHs. MexaHnyeckue KoieOaHus http://www.schooltests.ru
Y BOJIHBI" bubnuorexa [JOK
https://m.edsoo.ru/ff0b25f0
KontponsHas padora mo teMme "3aK0oHBI hitps://www.yaklass.ru
55 p P https://videouroki.net

coxpaHeHus. MexaHndeckue KojieOaHusl U BOJHBI"

http://www.schooltests.ru




DNEKTPOMarHUTHOE MoJjI€e. DJIEKTPOMarHUTHbIE

https://www.yaklass.ru
https://videouroki.net

56 http://www.schooltests.ru
BOJIHAL bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe
https://www.yaklass.ru
57 CBoliCTBA 2JIEKTPOMAarHUTHBIX BOJH https://videouroki.net
http://www.schooltests.ru
https://www.yaklass.ru
Ypok-koHpepenmus "llkaia 31eKTpOMarHUTHBIX https://videouroki.net
58 BOJIH. M cII0Nb30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH http://www.schooltests.ru
IS COTOBOM CBA3H" bubauorexa [IOK
https://m.edsoo.ru/ffOb2fe6
https://www.yaklass.ru
VYpok-uccnenosanue "M3yuenue cBONCTB https://videouroki.net
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO http://www.schooltests.ru
TCJ'IG(I)OHa" buoOmmoreka HOK
https://m.edsoo.ru/ff0b2c6¢
Pemenue 3aga4 Ha onpenesieHue 4YacTOThl U ITTUHBI hth://WWW'Vakléss'm
60 . https://videouroki.net
SNMCKTPOMArHUTHON BOJTHBI http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
61 DneKTpoMarHuTHas npupoga ceera. CKOpocThb hitn-//www.schooltests.ru
cBera. BorHOBEIE CBOMCTBA CBETa
bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0
https://www.yaklass.ru
Hcrounuku ceera. [IpsMonunennoe https://videouroki.net
62 pacrnpocTpaHeHue cBera. 3atMeHust CoJiHIa U http://www.schooltests.ru

Jlynb1

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658




3aKoH oTpaxxeHMsl cBeTa. 3epKaia. Pemenue 3anau

https://www.yaklass.ru
https://videouroki.net

63 http://www.schooltests.ru
Ha MPUMEHEHHE 3aKOHA OTPAXKEHHS CBETA BuGmuorexa LJOK
https://m.edsoo.ru/ff0b38c4
https://www.yaklass.ru
https://videouroki.net
64 [Ipenomnenne cBeta. 3aKOH NPETOMIIEHHS CBETA http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOb3aea
https://www.yaklass.ru
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. https://videouroki.net
65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAKEHUS http://www.schooltests.ru
B OITHYECKUX CBETOBOJAX bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3cSc
JlaGopaTtopnast pabora "HccnenoBanue https://www.yaklass.ru
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHS] CBETOBOTO JIyda https://videouroki.net
OT yIJIa TaJicHusI Ha TpaHuIle "BO3ayX-cTeKo"" http://www.schooltests.ru
VYpoxk-koHpepennus "Vcrnonb30BaHNEe MTOJTHOTO https://www.yaklass.ru
67 BHYTPEHHETO OTPAXXEHUSA: CBETOBOBI, https://videouroki.net
ONTHKOBOJIOKOHHAS CBS3h" http://www.schooltests.ru
https://www.yaklass.ru
https://videouroki.net
68 JIna3elr. OnTHYecKas cuiia JIMH3bI http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOb3{2c
https://www.yaklass.ru
. https://videouroki.net
69 [Moctpoenue n3o0paskeH B TMH3aX

http://www.schooltests.ru
bubmuorexa [JOK




https://m.edsoo.ru/ffOb444a

Jlaboparopuas pabota "Onpenenenue HOKyCHOTO

https://www.yaklass.ru
https://videouroki.net

70 paccTOSHUS U ONTUYECKON CUIIBI COOMparoILe http://www.schooltests.ru
JIUH3BL" bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206
https://www.yaklass.ru
VYpox-koHdpepenius "OnTuueckue JINH30BbIe hutps://videourokd.net
71 " http://www.schooltests.ru
mpHOOpE! bubmuorexa [JOK
https://m.edsoo.ru/ff0cOa7e
https://www.yaklass.ru
https://videouroki.net
72 I'na3 kak ontuyeckas cucrema. 3peHue http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4684
7 YPOK-KOH@epGHHP{'ﬂ "JleexTrl 3penus. Kak E::EZZX::)Jriiaiitm
COXpaHHTb SpCHHC http://www.schooltests.ru
https://www.yaklass.ru
Paznoxxenue 6enoro ceera B criekTp. ONbBITHI https://videouroki.net
74 Herotona. CnoxeHne crieKTpajIbHbIX 1[BETOB. http://www.schooltests.ru
Hucnepcus ceera bubnuorexa [JOK
https://m.edsoo.ru/ffOc0f4c
JlaGopatopHas pabota "OnbITH MO Pa3I0KEHUIO https://\yww.vaklflss.ru
0enoro cBeTa B CIIEKTP M BOCIPHUATHIO IIBETA s/ videourokine
75 http://www.schooltests.ru
HpeI[MeT(?'B pU UX HAOIIOJACHUH Yepe3 IIBETOBbIC BuGmmotexa LIOK
(uneTpEl https://m.edsoo.ru/ffOcOe2a
76 VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA CBETA! https://www.yaklass.ru




mucnepcus, uHTepdepeHuus u qudpaxus"

https://videouroki.net
http://www.schooltests.ru

77

OmnbiTel Pezepdopaa u rmmanerapHasi Mo aToMa

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8

78

IToctynatel bopa. Monens atroma bopa

https://www.vaklass.ru
https://videouroki.net

http://www.schooltests.ru

79

Hcnyckanue U MOTIoMEHUE CBETa aTOMOM.
KBanTs!. JInHEHUYaThIE CIIEKTPHI

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOc144c

80

VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB
UCITyCKaHUs"

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1550

81

PamnoakTUBHOCTE U €€ BUIEI

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1672

82

CTpOCHI/IC ATOMHOTO spa. HyKJ'IOHHaﬂ MOACIIb

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc18ac




83

PannoaktusHble npeBpamienus. M3oromnsl

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ffOclal4

84

Pemenue 3amau mo treme: "PagnoakTHUBHEIE
npespatieHus "

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru
bubmuorexa [JOK
https://m.edsoo.ru/ffOc1b4a

85

[Tepuox nmomypacmnana

https://www.yaklass.ru

https://videouroki.net
http://www.schooltests.ru

86

Ypok-koHpepenus "PagnoakTuBHBIC U3TYyYCHHS B
IIPUPOJIE, MENULINHE, TEXHUKE"

https://www.yaklass.ru

https://videouroki.net

http://www.schooltests.ru
bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

ﬂ,[[epHBIe pPCaKknuu. 3aK0HBI COXPAaHCHUSA
3apsAA0BOTO U MaCCOBOT'O YUCLII

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1c58

88

OHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl U
SHEPrUu

https://www.yaklass.ru
https://videouroki.net

http://www.schooltests.ru
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1d7a

89

Pemenue 3amaud no treme "Anepunie peakuuun'

https://www.yaklass.ru
https://videouroki.net
http://www.schooltests.ru




PeaKHI/II/I CHUHTC3a U ACJICHUA AACP. HNcTounukn

https://www.yaklass.ru
https://videouroki.net

90 - http://www.schooltests.ru
sHeprun CoJiHIA U 3BE3]T Bubnuotexa LIOK
https://m.edsoo.ru/ffOc1e88
Ypok-koupepennus "SnepHast sSHepreTUKa. https://www.yaklass.ru
91 JleficTBHs paqOaKTUBHBIX U3JIy4EHUH HA KUBbIE https://videouroki.net
OpraHu3mbI" http://www.schooltests.ru
https://www.yaklass.ru
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME https://videouroki.net
92 "JNeKTpOMarHuTHOE 1oJje. DJIEKTPOMAarHUTHbIE http://www.schooltests.ru
BOJIHBI. KBaHTOBBIC sSIBICHUS" bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e
KonTponbhas pabota no teme "INeKTpOMarHuTHOE https://www.yaklass.ru
93 noJie. DIIeKTpOMarHuTHeIe BoJHBI. KBaHTOBBIE https://videouroki.net
aBJieHUS" http://www.schooltests.ru
https://www.yaklass.ru
94 HOBTopeH:Ie, o606mevHI/Ie. Ha60£)aTopHHe paboThI E::E:S/’//\/;;d\i(‘);fii?::ts‘ru
o Kypcy "BzaumoneiictBue Ten Bubnuotexa LIOK
https://m.edsoo.ru/ff0c245a
https://www.yaklass.ru
[ToBTrOpenue, 00o0IeHNE. Perienne pacueTHBIX U https://videouroki.net
95 KadecTBEHHEBIX 3a71a4 1o TeMe "TennoBrlie http://www.schooltests.ru
mporecch” bubnmoreka [JOK
https://m.edsoo.ru/ff0c2572
[ToBTrOpenue, 00o0IeHNE. Perienne pacueTHbIX U httpsz//www'yakléss'ru
https://videouroki.net
96 KadecTBEeHHBIX 3aaa4 1o Teme "KIIJ] TeroBsix

nBuraresuei”

http://www.schooltests.ru
bubmuorexa [JOK




https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600mIeHNE. Perienne pacueTHbIX U

https://www.yaklass.ru
https://videouroki.net

97 KauecTBEHHBIX 3a1a4 o teme "KI1/] 1 http://www.schooltests.ru
JIEKTPOYCTaHOBOK" bubnunoreka [JOK
https://m.edsoo.ru/ff0c2b30
https://www.yaklass.ru
https://videouroki.net
IToBTOpenue, 06061enne. Jlaboparo e pabo
o8 P e et " PATOPHBIC PAOOTDHI 1 1 http://www.schooltests.ru
1o Kypcy "CBETOBBIE SIBIICHUS BuGmuorexa LIOK
https://m.edsoo.ru/ff0c2c52
https://www.yaklass.ru
[ToBTOpenue, 0600menue. Padbora ¢ Tekctamu o https://videouroki.net
99 "g ’ ’ | 1 http://www.schooltests.ru
TeMe "3aKOHBI COXPAaHEHUS B MEXAHUKE Bu6mmorexa IJOK
https://m.edsoo.ru/ff0c2d6a
https://www.yaklass.ru
https://videouroki.net
[ToBTOpenue, o6obmenue. Pabota ¢ Tekctamu 1o
100 "Konel " 1 http://www.schooltests.ru
TeMme "KonebaHus 1 BOIHBI BuGmmorexa IJOK
https://m.edsoo.ru/ff0c2e82
https://www.yaklass.ru
TToBTopenue, 0600menue. Pabora ¢ Tekctamu o hutps://videouroki.nct
101 ”g ’ I '" 1 http://www.schooltests.ru
TeMme "CBETOBBIC SIBJICHUS BuGmmorexa IJOK
https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHne. PaboTta ¢ TekcTamu mo https;//www'yakl,ass'm
102 reme "KBanToBas i s1epras rsika" 1 https://videouroki.net
Aep a http://www.schooltests.ru
OBUHIEE KOJIMYECTBO YACOB I10 102 27




ITPOI'PAMME




MPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O

7 KJIACC

OBHIEI'O OBPA30BAHUA

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

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

1.3

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3UYecKue sSBJICHUS B MPHUPOJIE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUZNUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (U3MYECKUE SIBJICHUS,
UCHOJNB3Ysl (U3MYECKHE BEIUYMHBI, IpPU ONHCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaueHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAHHYIO (HU3MUYECKYI0 BEIUYMHY C JIpPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

XapaKTCpPU30BaATb CBOMCTBa TCI, (I)I/I3I/ILICCKI/IG SIBJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

1.6

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

3aKOHOMCPHOCTHU

1.7

pemiath pacyéTHble 3a7aud B 1 — 2 neHCTBUSI, UCIONB3YS 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a

yCiioBus 3aa4dd  3alUMCbIBATh KpPAaTKOC  YCJIOBHC, IOACTABJIATH




buznyeckue BeIWYUHBI B POPMYJIIBI U IPOBOAUTH PAcU€Thl, HAXOIUTH
CIIPaBOYHbBIC JaHHBIC, HCOOXOAMMEBIEC JIJISl PEUICHUs 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOTYYSHHON (PU3UYECKOM BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU [OMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
npoBepsieMoe  MpEeANnoioXeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIM pe3yjbTaT, HAXOAWUTh OLIMOKH B

XO0J¢€ OoI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
bu3MYecKuX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsEMbIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (JOPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX M
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUSI MPUOOPOB C YUYETOM

3aJJaHHOW a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MHCIOJNb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IIJIJAHUPOBAHUU Y4YEOHOrO HCCIENOBaHUS, COOMpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMS, CIENYs NPEUI0KEHHOMY IUIaHY,
¢bukcupoBaTh pe3yibTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ IPEUIOKEHHBIX TaOIUI U TPapHKOB, JIeNaTh BHIBO/IbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KCHHOﬁ HHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHHI>’I CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYI0O YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

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

1a00paTOPHBIM 000PYyI0BaHUEM

YKa3bIBaTh TMPUHIMIBI  JIEUCTBUS TMPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPUHIMUIIBI JIEUCTBUS HM3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HMX OIMUCAHUSA,
UCTIONB3YSl 3HAHUS O CBOWMCTBaX (PU3MYECKUX  SBICHUN W

HEe0OXoauMBbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)

MPAKTUYCCKOI'0 NCII0JIb30BaHUA (pI/ISI/IquKI/IX 3HaHUM B IIOBCEIHEBHOM




KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U

CO6J'IIOI[6HI/I${ HOPM 3KOJIOTMYECKOTI'O ITOBEACHHU B oxpymalomeﬁ cpenc

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMALIUIO, KOTOpas SBISETCS MPOTHBOPEYMBOU WIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIB30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpKaHUs,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpazoBaHus HHpopmManuu

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

co3/1aBaTh COOCTBEHHBIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOPMAIMU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIenaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MpPU ITOM
IPaMOTHO UCHOJB30BaTh W3YUEHHBIM MOHATUWHBIA ammapar Kypca

(U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

1.19

IIPY BBHITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIEI0BAaHUI pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a]lauaMH,
CIEINTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBHUM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJIaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY’KaroIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

1.1

HCIIOJIB30BaTh IMOHATHUA

1.2

pas3inyaTth SABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOWCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUII B




OKpY’KaloIlleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIIECTBEHHbIE CBOMCTBA (MPpU3HAKU) PUINUECKUX SIBICHUIN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTCPpHU30BaATb CBOICTBa TCII, q)HSquCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4dicCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (DU3MUECKHUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0OBsCHEHHE U3 |
— 2 JOTMYECKHMX IIaroB ¢ MOMOMIbIO | — 2 H3y4YEHHBIX CBOICTBa

bu3nUecKuX SBICHUHA, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIOIINE (PU3NUECKUE BEIUYMHbBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI1 pelIeHHs 3a/lauyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTHh pacu€Thl U CPaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIA
(U3MYEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTh IMOpPSIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3HYECKUX SBICHUN WIH
(U3MYEeCKUX  CBOWCTB  Tel:  (QOPMyIHpOBaTH  IPOBEPSEMbIC
MPEIINONIOKEeHNUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

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

1.10

BBITIOJHATE IPAMBIC H3MCPCHHUA C HMCIIOJIB30BAHUCEM aHAJIOT'OBBIX




npuOOpPOB U AATUYNKOB (PU3HUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOTPEIIHOCTH

1.11

OPOBOJIUTH  HMCCICJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM TMPSMBIX HW3MEPEHMIA:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHUs, CleAysd IMpeajoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUJE TAOIUIl M TpaduKOB,

JCJIaTh BBIBOAKI 110 PE3YyJIbTaTaM HCCICAOBAHHUA

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
ciaenys IPEeMIOKCHHOM MHCTPYKLUMH, W BBIUHUCIATH 3HAYCHHE

BCJIMYHHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TpH  pabore ¢

71a060paTOPHBIM 000PyI0BAaHUEM

1.14

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEOOXoauMble

¢uznyecKue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/'I C TMOCICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHQPOPMALMIO O MpPUMEPAX)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U

cOOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpYKaloIlel cpene

1.17

OCYIIECTBIISATh TOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUNW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAINIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

UCIIONIb30BAaTh MPH  BBIMOJHEHWH YYEOHBIX 3aJlaHUi  HAy4dHO-
MONYJISIPHYIO JIUTEPATYpPy (PU3HUECKOTO COJIEepKaHUs, CIPAaBOYHBIC

MaTtepuaisl, pecypchl ceth MHTepHeTr; BiameTte  npuéMamu




KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKHE YCTHBIC COOOIICHMS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPH 3TOM
IPAaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUHHBIM anmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIuei

1.20

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIEIOBAaHUIN (PU3NUYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIAHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

1.1

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HUX XapPaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILICCKOG SBJICHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXaroIlleM MHUpEe, B TOM 4uciie (U3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBIACIATH

CYyIIIECTBEHHbIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SBJICHUN

1.4

ONKCHIBaTh H3YYCHHbIE CBOMCTBA Tel U (U3MUECKHE SBJICHMUS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, TNPH ONHCAHUU TMPABUIBHO
TpakTOBaThb  (U3MYECKUIl  CMBICA  MCIOJb3YEMbIX  BEJIUYUH,
0003HaueHMSI ¥ €AUHUIIB! (PU3NUYECKUX BEITMUUH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH




1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U MPOLIECCHI,
UCIIONIB3Ysl U3YYEHHBIE 3aKOHbI, IPU H3TOM [IaBaTh CJIOBECHYIO
GbOopMyNUMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpAXKECHHE

1.6

O00BSACHATH (PU3WUECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYallud IPaKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOWCTBA

(bu3nUecKuX SIBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3ahaud (omMparouiyecss Ha cUcTeMy u3 2 — 3
YpaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOIUE
(du3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBISBIATH HEJOCTAIOIIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUI pelleHUusl, IPOBOJUTH pPacuéThl U OLEHHMBATh PEATUCTHYHOCTh

MIOJIyYEHHOT'0 3Hau€HUs (PU3UYECKOI BEIINYMHBI

1.8

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TMPH MOMOIIN
(bu3MYECKUX METOJIOB, UCIIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEIIIOJI0KEHUE, OLICHWBATh NPABUIBHOCTh IOpsAKa
IIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOJNTH OIBITHl M0 HAOIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOI

1.10

OPOBOJIUTH MpPH HEOOXOJUMOCTH CEPUI0 TMpPSIMBIX HU3MEpPEHMI,
ompenensisi CpeaHee 3HAYCHHE H3MEpsieMOo BeTU4YHHBI ((POKyCHOE
paccTosHue coOuparomieil JMH3bI), 000CHOBBIBaTH BBIOOP croco0a

M3MepeHus (U3MEPUTENBHOIO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM: TUIAHUPOBATH HCCIEI0BAHME,
CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATH PE3YIbTaThI
MOJIYYEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJE TaOIHIM

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM UCCICOIOBAHHA

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I31/I'-IGCKI/IX BECINYHNH:




IUTAHUPOBATh MU3MEPEHHs], COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEeIIOKEHHOW HMHCTPYKIHH,
BBIUMCJIATh 3HAYCHHE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIC

pe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh MpaBWja TEXHUKM Oe3omacHOCTH Tpu  padboTe ¢

1abopaTOPHBIM 000PYTI0BAHUEM

1.14

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHagbHasi TOUKa, a0COIIOTHO TBEPIOE TENO, TOUYCUHBIA HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34a, IJIaHETapHas MOJENb aroMa, HYKJIOHHas

MOZACIIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300pAKEHUH B IIJIOCKOM

3epKaje 1 coduparomieit TuH3e

1.17

OPUBOANUTH TNpHUMEphl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO MCIIOIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCETHEBHOM
KU3HM Juid  o0ecriedeHHs O€30macHOCTH TMpU  OOpallleHHuH ¢
npruOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/I0POBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B 0pr>1<a}0mel71 cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSTENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOAUTh TYTU  OINpPEHECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popMalMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAy4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth HHTepHeTr; Biamete  npuéMamu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OJIHOU

3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC C006IJ_ICHI/I}I Ha




OCHOBe HUHGOpMAllMU M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOTO
coJlep)KaHusl, MyOJIMYHO NIPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
HCCJIEN0BATENbCKOM  JAEATENbHOCTH, NPU  3TOM  T'PaMOTHO
WCIIOJIb30BaTh U3YUYEHHbIN MOHATUMHBINA anmnapaT u3y4aeMoro pasjaeia
GU3UKM U COMPOBOXKIATh BBICTYIUICHHE IMpE3eHTalUed ¢ y4EToM

O0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, aIcKBAaTHO  OLICHUBATb
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCIHCTBUE,  IpOABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




7 KIIACC

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

Koxa
pasaea

Kon
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
Ousnyeckue  SBICHUA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusnueckue BeNMUMHBL.  M3MepeHHe  (PU3UUECKUX
BennunH.  Pusmueckue  npudopsl.  [lorpemrHocts

u3MepeHnil. MexayHapoIHasi CUCTEMA €ITMHULL

1.3

EcrtecTBeHHOHayuyHBI METOJ IO3HaHUA: HaOJIIOJCHUE,
IIOCTAaHOBKA HAy4HOI'O BOIIPOCA, BBIABM)KEHUE TI'MIIOTE3,
9KCIIEPUMEHT 10 IPOBEpPKE THUIIOTE3, OOBSICHEHUE

Ha6n}oz[aeMor0 SBJICHUA

1.4

Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTrueckue paboThI:

N3mepenue paccTossHAMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Onpenenenue pa3sMepoB MaJbIX TeN.

N3mepenune TemmepaTypbl IPU MOMOIIU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIIECTBA

2.1

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
OneITbl,  [OKa3bIBAKOIIME  JUCKPETHOE  CTPOCHHE

BCIICCTBA

22

JBwxenue yactur BemecTBa. CBsi3b  CKOPOCTH
JIBWKEHUSI YacTUll ¢ Temneparypoil. bpoyHoBckoe

nBUKeHue, U dysus

2.3

B3aHMOHeﬁCTBHe YaCTHLl BCIICCTBA: IPUTAIKCHUE U

OTTAJIKMBAHHUC

2.4

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTANIMYECKUX)  Tell.

BzauMmocBs3b MCKIAY CBOMCTBAaMM BEIIIECTB B Ppa3HbIX




arperaTHbIX COCTOSHHAX U HUX ATOMHO-MOJICKYIISIPHBIM

CTpOEHUEM
2.5 OCcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue pabOTHI:
Ouenka jauameTrpa aTromMa METOJOM  psjoB  (c
Y UCIoyib30BanueM (pororpadmii).

OnBbITHI MO HAOIOICHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.
OnbIThI 1o oOHapyKEHUIO JeicTBUS CHUII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBIKEHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JBUKECHUE
32 Ckopocte. CpenHsii CKOPOCTb HpPHU HEPABHOMEPHOM
' JNBIDKEHUU. Pacuér myT v BpeMEeHH JIBHXKCHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
3.3 T€JI KaK NPUYMHA U3MEHEHUSl CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa MUHEPTHOCTH Teja
34 [TnotHOCTH BemiecTBa. CBA3b MIIOTHOCTH C KOJIUYECTBOM
' MOJIEKYJI B eJUHUIIE 00bEMa BellecTBa
3.5 Cuila Kak XapakTEepUCTHKA B3aUMOJIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue cuibl C
' MOMOIIBIO JTUHAMOMETPA
37 SBnenue TAroreHus u cwia Tsokectu. Cuiia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
18 Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoAe U TEXHUKE
3.9 CrnokeHue CWil, HAmpaBJICHHBIX 10 OJHON MPSMOM.
' PaBHOzelcTBYIOIIIAsA CUIT
[IpakTudeckue pabOTHI:
OmnpeneneHne CKOPOCTHM  PAaBHOMEPHOTO  JIBM)KCHMS
(mapuika B KUAKOCTH, MOJENU  DIEKTPHUYECKOTO
3.10 aBToMOoOMIIT W Tak jainee). OmpeneneHue cpeaHei

CKOPOCTH  CKOJIb’KCHU 6pyc1<a WM [apuKa 110
HaKJIOHHOM IIJIOCKOCTH. OnpezleneHI/Ie IIJIOTHOCTH

TBépI[OPO TCIa. OHLITBI, ACMOHCTpHUPYIOIIUC




3aBUCUMOCTh PaCTsDKEeHUs (nedopMmaiuiv) MpyKUHBI OT
NPUWJIOKEHHOW Ccwibl. OTNBITEL, JAEMOHCTPUPYIOIIUE
3aBUCHMOCTb CHJIBI TPEHUS CKOJIbKEHUS OT Beca Teya U

XapakTepa COIMpHUKACAOIINXCA HOBCpXHOCTeﬁ

3.11

dusnuecKue SIBICHNUs B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B XKMBOW U HEXWBOU IIPUPOJIE,

ﬂeﬁCTBHe CHJIBI TPEHUS B IPUPOAC U TEXHUKE

3.12

Texunyeckne YCTpOﬁCTBai JAUHAMOMCETP, IMOAIIUITHUKA

JABJIEHUE T

BEPJIBIX TEJI, )KUKOCTEHN 1 TA30B

4.1

HaBnenue TtBEporo Tema. CrocoObl yYMEHBLICHHUS U

YBCIMYCHUA OABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,

TEMIEPATYpPhI

4.3

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCI1aMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackas. [ITHeBMaTHUeCKHE MAIITHHEI

4.4

3aBUCHMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
I'unpocratuueckuii napagokc. CooOIarmumecs: cocyabl.

FnﬂpaBﬂqucxne MCEXaHU3MBbI

4.5

ATtmocdepa 3emnn u atmochepHoe naBienue. [punanHen
CYIIECTBOBaHUSA BO3AYHIHOM 060mouku 3emiu. OmnbiT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUS OT

BBICOTBI HAl YPOBHEM MOPA

4.6

W3mepenue atmocdepHoro nasieHus. IlpuGops s

U3MEPEHUS aTMOC(PEPHOTO JTaBIICHUS

4.7

JleficTBHE KMAKOCTM M ra3a Ha IOTPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[InaBanue ten. BoznyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
o0béMa TOrpy:KEHHOM B IKUAKOCTb YacTU Tela.
OrnpezenieHne BBITAIKUBAIONMIEH CUIIbI, IEUCTBYIOIIEH Ha
TEIO, MOTPYKEHHOE B KUJKOCTD. ITIpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOLIEN CHUIIBI, JEUCTBYIOIIECH

Ha TCEJIO B JXHIKOCTH, OT MacCChl TECJa. OHI)ITI)I,




JEMOHCTPUPYIOUIUE  3aBUCUMOCTh  BBITAJKHUBAIOLIEH
CWJIBI, JICHCTBYIOIIEH Ha TEJIO B XHUIKOCTH, OT 00BEMaA
MOrPYKEHHOM B XKUJAKOCTh YaCTH Te€la U OT IIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeomerpa — WIH

KOHCTPYUPOBaHME  JIOAKM U  OIpeleneHue e

Ipy30M0IbEMHOCTH

Odusznueckue  SABJICHUS B TPUPOJAC:  BIUSHHC
4.10 aTMoc(hepHOTro JaBICHHS HA KUBOW OpraHU3M, TJIABAaHUE

pBIO

TexHuUeckue yCTPOHCTBA: COOOMIAFOIIUECS COCYIIBI,
T YCTPOMCTBO  BOJONPOBOJA, THUIPABIMYCCKUN TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexannueckas pabota
52 MexaHndeckas MOITHOCTD
s3 [IpocTeie MexaHW3MBI: pbluar, OJIOK, HaKJIOHHAas
' I0CKOCTh. [IpaBuiio paBHOBECHS phlyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuiao»  MexaHukd.  Koaddurment
5.5 IIOJIE3HOI'0 EWCTBUS MEXAHU3MOB. [TpocTtrie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHuunanpHas SJHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg [TonHas mexaHudeckas SHEprusi. 3aKOH H3MEHEHUs U
' COXpaHEHUS MEXaHWYECKON YHEPTUN
[IpakTuueckue padbOTHI:
Omnpenenenue pabOThl CUJIBI TPEHHS MIPH PABHOMEPHOM
59 NBIDKEHUM Tela 10 TOPU30HTAIHHOW TMOBEPXHOCTH.
' HccaenoBanue yCIOBUI paBHOBECHS phIyara.
N3smepenne KIIJI HakioHHOM mockoctH. M3ydeHue
3aKOHA COXPaHEHHsSI MEXaHMYECKON YHEPTHH
510 Odusnyeckue SBICHHUS B TPUPOJE: pblUard B Tele

YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U




HGHOI[BPI)I(HBIP'I 6.IIOKI/I, HAKJIOHHAs IIOCKOCTbh, HNPOCTLIC

MEXaHU3MBI B OBITY

8 KIIACC
Kox Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHMUS
pasziena 3JIeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHMSI  MOJIEKYJISIPHO-KHHETHYECKON
TEOpUM CTpOEHHUs BemlectBa. Macca U pa3mepsl
6.1
MoJsieKyl.  OmbITbl, OJATBEP)KIAIOLUIME  OCHOBHBIE
I10JIOKEHUS. MOJIEKYIISIPHOKHHETUYECKON TEOPUH
Mognenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
6.2 cocTosiHMi BemecTBa. Kpucrammuueckue u amop(HbIe
Tena
OObsicHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKOMN
TEOPHH
6.4 CmauuBaHuE M KallWUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmupeHue u cxaTue
6
Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTbIO
6.6
TEIUIOBOTO JIBUKEHUS YaCTHULL
Buytpennss sueprusa. CrnocoObl H3MEHEHUs! BHYTpEHHEH
6.7
SHEPruu: Telionepeaada U CoBepIIeHne padoThl
Bunel temonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIUS,
6.8
U3JIy4yeHue
KonnuectBo  TemoTel.  YaenbHas — TEIIOEMKOCTh
6.9
BelIeCTBa
TemnmooOMeH u TemIoBOoe paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
[1naBneHue U OTBepAEBaHNE KPUCTAININYECKUX BEILIECTB.
6.11
VeapHas TEIIOTA IJIABICHUS
6.12 [TapooOpazoBanne ¥  KoHjaeHcauusa. Fcmapenwue.




Kunenune. VYaenpHas  Teriota  mapooOpa3oBaHUS.

3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT aTMOC(EpHOIro

JIaBJICHHS
6.13 BnaxsocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHAas TEII0Ta CTOPaHUs
[Ipunnuner  pabotel  TermmoBbix — asuratenedt  KITJ]
6.15 TEIJIOBOI'O JBUTraTelisd. TeIioBhle ABHTATEIIM M 3alluTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHMS U MPEBPAILECHUS SHEPTUU B TEIJIOBBIX
6.16
rpoiieccax
[IpakTrueckue pabOThI:
OnbIThI 10 00HaPYKCHHIO JIecTBUS CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbIThl 1O BBIPAIIMBAHUID KPUCTALIOB ITOBAPEHHOMU
COJIM WJIM caxapa.
OnbITHI IO HAOIOACHHUIO TETVIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTbH JIABJICHHS
BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs WU OXJIAXKICHHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBHCUMOCTH JIJTMHBI
6.17 CTONOMKA KHUIKOCTH B TEPMOMETPHUECKON TpyOKe OT

TEeMIIepaTyphl.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPrUM Tejla B
pe3ysbTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.
HccnenoBanue siBIeHUs TEIII000MEHA MPU CMEITUBAHUU
XOJIOTHOW U rOpsiYeN BOJBI.

OrmpeneneHne  KOJWYECTBA  TEIJIOTHI, TOJYYEHHOTO
BOJIOW TIPH TEIIOOOMEHE C HarpeThiM METALTHYECKUM
AITUHIPOM.

Ornpenenenne yaelbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npolecca UCIapeHus.

Ompenenenne OTHOCUTEIBLHON BIIAXXKHOCTH BO3AyXa.

Omnpenenenue yaeapHON TEIUIOTHI IUIABICHUS JIbJA.




6.18

Ousnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKCHHE W KAaNWUISIPHBIE SIBICHUS B TPHUPOJE,
KpUCTaJIIbl B IpUpoJe, u3inydeHue CoiHila, 3aMep3aHue
BOZ0EMOB, MOpPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHEA, CHEra.

6.19

TexHuueckue  yCTpOWCTBAa:  KalWULIPbl, IPUMEpPHI
WCIIOJIb30BAHUSI KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THIPOMETpPbI, IICUXPOMETp, MapoBas TypOMHA,

ABUTaTCJIb BHYTPEHHETO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga 3JeKTpUUECKUX 3apsiOB
BzaumopeiictBue 3apsbkeHHbIX  Tenl.  3akoH Kysona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 3JEKTPUUECKOTO
7.3 noss. lIpyHIUD Cyneprno3unuu 3JIEKTPUYECKUX I0JIEH
(Ha KaUeCTBEHHOM YPOBHE)
Hocurenu »snexTpuuyeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH 1
TUDJIEKTPUKN
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
6 DONeKTpuueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS
' ANEKTPUYECKOT0 TOKA. MICTOYHMKHN TOCTOSIHHOTO TOKa
evictBus BIIEKTPAYECKOTO TOKa (TertoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJIEeKTPUYECKUH TOK B
KHUAKOCTAX U razax
. Onextpuueckasd uenb. Cwia TOKa. ODIEKTPUUECKOE
' HaIpsHKEHNE
=9 ConpoTuBieHue MIPOBOJHHKA. VY nenvHoe
' COINIPOTHBIICHHUE BEIIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

7.11

IlocmenoBaTenbpHOE )51 mapaljICJIbHOC COCAUHCHUC




IIPOBOAHHUKOB

Paborta ® MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH

7.12
Jlxoyns — Jlenna
213 DNeKTpUUecKue Lenu U MOTPEOUTENTH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX
7.14
MarHuToB
MarnutHoe mnosie. MarHutHOoe 1oNe 3eMIM U €ro
7.15
3HAUYEHME JUUIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE MOJE 3IEKTPUYECKOTO TOKA.
' [IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE
JleficTBUe MarHUTHOrO TOJIA Ha MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTellb MOCTOSHHOIO TOKa. Mcmonp3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIIOpTE
Oneitel  @apanes.  SIBieHue  3IEKTPOMArHUTHOMN
7.18
naaykuuu. [Ipasuno Jlenna
DNeKTporeHepaTop. CriocoOmr TOJTy4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. DONeKTpoCTaHIMM  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
[IpakTuueckue padbOTHI:
OnbITHl O HAOMIONEHUIO JEKTPU3ALUK TeJl UHIYKIHEH
U IIPU COTIPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJHUKY U TUAJIEKTPUKH.
COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
7.20 IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUIIbl TOKA.

N3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepes
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKEHUSA
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh




ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JJIMHBL, TUTOMAA MOTICPCYHOI'0 CCUHCHUA U MaTCpHrajia.

[IpoBepka mpaBuna CIOXKEHHS HANPSOHKEHUW  TIpU
MOCIIEZIOBATEILHOM ~ COCIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPHU MapaieIbHOM
COeIMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 Pe3UCTOop.
OnpeneneHue  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BbIJIETIsIEMOI Ha pe3ucTtope. VMccnenoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4Yepe3 JIAMIIOYKY, OT HampsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TOJIS IOCTOSTHHBIX MarHUTOB MPU
uX OoObeAMHEHWUM U  pasfeneHun. VccienoBaHue
JIEUCTBUSA JJIEKTPUYECKOT0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPUPYIOIME  3aBHUCHUMOCTb  CHJIbI
B3aMMO/ICHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHUJIbI
TOKa M HalpaBJeHUs TOKAa B Karyumke. IM3yueHue

I[GI\/JICTBI/ISI MAaroiuMTHOIO IOJid1 Ha IPOBOJHUK C TOKOM.

KoHncTpynpoBanue " U3y4EHUE paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO SABJICHUSA SHCKTPOMaFHHTHOfI WHAYKIUU:
HCCIIENOBAaHUE M3MEHEHUM 3HA4YCHHSI U HallpaBJICHUA

HWHAYKIIMOHHOTI'O TOKa

dusznueckue SABICHUA B npupoaec: JSJICKTPUYCCKUC

SABJICHUA B aTMOC(I)epe, QJICKTPpHUICCTBO JKHBBIX

7.21 OpraHU3MOB, MarHUTHOE TOJIE€ 3eMJId, Jper( MOFOCOB,
POJIb MAarHuTHOI'O ITOJIA AJIA JKU3HU Ha 3eMne, ITOJIAPHOC
CHUSAHUC
TexHu4eckue yCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIEpMETP,
S BOJIbTMETpP, PEOCTaT, CYETUUK DIEKTPUUECKON SHEPIUH,

QJICKTPOOCBCTUTCIIBHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

AJIEKTPONIPUOOPHI (mpumMeps), ANEKTPUYECKUE




OpeaAOXpPaHUTECIIN, OJBJIICKTPOMArHuT, OSJCKTPOABUIATCIIb

MOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon anemenra [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszneina
MEXAHUYECKUE ABJIEHUA
g1 Mexannyeckoe ABUKeHME. MarepuaibHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBHIKEHHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBHoMepHOe npsimosinHelHOe nBukeHue. CpenHss
8.4 U MI'HOBEHHasi CKOPOCTb Tejla IIPU HEPABHOMEPHOM
JBUKCHUU
g s Yckopenue. PaBHOyCKOpEeHHOE MPSIMOJIMHENHOE
' JIBUKECHHE
8.6 CBobonHoe nagenue. OneiThl ['anunes
PaBHOMEpHOE nBMKEHME IO OKpykHOCTU. [lepuon wu
8.7 yacrtota oOpameHus. JIuHeiiHas M yriioBas CKOPOCTH.
8 LenTpocTpeMuTeNnbHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertunit 3akon HeroToHa
8.11 [IpuHIHMI cynepno3unuyu cui
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cujia TPEHUS CKOJIbKEHUS, CUja TPEHUS
' MIOKOS$I, IpYT'He BUJIbl TPEHUS
814 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS.
' YckopeHnue cBOOOTHOTO MaIeHUS
815 JBrwxenne tuianer  Bokpyr  Comnma.  Ilepsas
' KocMUYecKasi CKopocTb. HeBecoMoCTh U meperpysku
8.16 PaBHOBecue MaTrepuaibHON TOUKH. AGCOIIOTHO TBEPIOE




TCII0

PaBHoBecue TBEPHOro Teaa € 3aKpPEIUIEHHOW OCBIO

817 BpaieHusi. MoMeHT cuiibl. LleHTp TskecTH

8.18 Nmnynbce Tena. U3menenue umnyibea. UIMmynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeaktuBHOE IBUXKEHUE

8.21 Mexannyeckas paboTa U MOIITHOCTb

822 PaGora cun TskecTH, ymnpyroctH, TpeHus. CBs3b

' SHEPruu U paboThl
823 [loTrenumanpHass d3Heprus Tena, MOJHATONO  Haj
' MOBEPXHOCTHIO 3eMIn

8.24 [ToTeHumanpHas SHEPTUs CKATON NPYKUHBI
Kunernueckass sHeprusi. Teopema O KHHETUYECKOM

8.25
SHEPTUHU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJIbKEHHUs Opycka
WIM JBWKEHHUS IapuKa II0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue yCKOpeHHUsl Tela MPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IMJI0CKOCTH.
HccnenoBanue 3aBUCUMOCTH TYTHU OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JIBUKEHUM 0O€3 HadyaJbHOW CKOPOCTH IYTH OTHOCSTCS

827 KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME

MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHHUS
OT CWIbl HOPMaJbHOro JaBieHus. OrnpeneneHue
ko3 duunenta TpeHus ckoibxeHus. Omnpenenenue
KECTKOCTU TpYyXKuHBL. OrnpeneneHre padOThl CHIIBI
TPEHHUsI TpU PABHOMEPHOM JIBJKEHUM Tejla 110
TOPU30HTANILHON MoOBepXHOCTH. OrmpeneneHue padoThI
CWIBl  YOPYIOCTM  Ipu  TNOAbBEME  TIpy3a €
WCIIOJIb30BAHUEM  HEMOABM)KHOIO M MOJIBUYKHOTO

OJIOKOB




duznueckue SIBICHUS B Iprupoac: MPUIKNBLEL U OTJIUBEI,

8.28 nBrkeHue T1iaHeT COJIHEYHOW CHUCTEMbI, PEAKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
8.9 TexHuueckue  yCTpOMCTBA:  CHUMAOMETP, JaTYUKHU

IMOJIOXKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarensHoe JBHXKXCHHUC. OcHOBHEBIE XApaKTCPUCTHKH

KoJeOaHuii: IepUo, 9acToTa, aMIUTHTY/Ia

9.2

Maremarnueckuit u NIPYKAHHBIN MasiTHUKHU.

[IpeBpaienue suepruu npu KojaedaTeIbHOM ABHKEHUN

9.3

3aryxaromue kosiebaHus. BwIHyXIeHHBIC KoJieOaHUS.

Pe3onanc

94

Mexanudeckre BOJHBL CBOICTBA MEXAQHUYECKUX BOJIH.
[IpononbHbIE U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpoCcTpaHeHUs. MexaHU4eCKUEe BOJIHBI

B TBépI[OM TCIIC, celicMUYeCKHE BOJIHBI

9.5

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

9.6

Wndpa3Byk u yiabTpa3Byk

9.7

[IpakTuyeckue paboTHI:

Omnpenenenne 4acToThl MW Hepuoja  KoiebaHuit
MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToThl MW Tepuojga  KoieOaHWi
NPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH — TIepHOJa  KOJeOaHWi
NOJBEIIEHHOIO0 K HHUTH TIpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCMMOCTH — TIepHOJa  KOJeOaHWH
NPY)KUHHOTO MasiTHUKa OT Maccel rpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuosa Kose0aHui rpy3a,
HOJBEIIEHHOTO K HHUTH, OT MAacchl Ipy3a M KECTKOCTH

npyxuHsl. I3Mepenne yckopeHus cBOOOAHOTO NaieHus

9.8

duszndueckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSAACCHUC, celicMUYeCKue BOJIHBI,

LIYHaMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJOT, HCIOJIB30BAaHUE

yABTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DIEKTPOMAarHuTHOE ToJie. DJIEKTPOMATHUTHBIE BOJHBI.
. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTb CBeETa.
' BonHoBBIE CBOlCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIGKTPOMArHUTHBIX BOJH C
MTOMOIILI0 MOOUITBHOTO TenedoHa
duznyeckue SABICHUS B IpHUpoje: OHOJOTMYEcKoe
10.5 JIEHCTBUE BUIUMOTO, yIbTpadHuOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUN
10.6 Texuuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' ANEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBast monens cBeta. MicTouHMKHU cBETa
11.2 [IpsimonHeHOE pacipoCcTpaHEHUE CBETa
13 Otpaxenue ceta. [Imockoe 3epkano. 3aKoH OTpakeHUS
' cBeTa
114 [Ipenomiienne cBeta. 3akOH NPETOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpa)KEHUE CBETA
11.5 JInnza. Xop j1ydeii B INH3E
w OnTuueckast cucrema Qoroanmnapata, MHKPOCKOINA U
11 ' TeJecKoIma
117 I'maz kak onrudeckas cucrema. biau3opykocTs H
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceeta B ciektp. OnbiTel HploTOHA.
' CrnosxeHue cieKTpajabHBIX IIBETOB. Jlucrepcus cBeta
[IpakTuueckue padbOTHI:
UccnegoBanue  3aBUCUMOCTH  yIjla  OTpPayKEHUS
w CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
' N3ydyeHne xapakTepUCTUK H300paxKeHHsS TpeaMeTa B
IIJIOCKOM 3€epKaje.
UccnegoBanue  3aBUCUMOCTH  YIJIa  MPEIOMJICHUS




CBCTOBOTI'O JIy4a OT yrjia maaACHUA Ha I'paHUlC «BO3AYX —
CTEKIJIO».

[Monyyenne u300paKeHUH C TOMOIIBIO CcOOMparomeit
JIH3BI.

Omnpenenenue (HOKYCHOrO PACCTOSIHUS U ONTUYECKOM
CHJIBI COOUpAIOLIEeH JTUH3bI.

OmnbITHI IO PA3JI0KEHUIO OEIOrO CBETA B CHEKTP.
OneITBl 110 BOCHPUATHIO LBETAa INPEIMETOB IPH HUX

HaAOJIIOCHNUH Yepe3 LIBETOBBIC (PUITBTPHI

dusznueckue SIBICHUS B npupoac: 3aTMCHUA COJIHI_[a n

11.10 JlyHBI, 1IBeTa TEJ, ONTHUYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

1111 Texuuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,

' (doToanmapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA

121 OmnwiTel Pezepdopna u 1utanerapHas MOJENb aToMma.
' Mogens aroma bopa

122 Hcnyckanne u moryiomnieHue cBera aroMoMm. KBaHTHI.
' JIuneliuaTeie CIEKTPHI

12.3 PaguoakTuBHOCT. Anb(a, 6eTa- 1 raMMa-u3TydeHHs

124 Crpoenue aromHoro siapa. Hyknonnas  monens
' aTOMHOTO siapa. M30Tomnsl

oy PanuoaktuBHbie TpeBpamenus. [lepuon momypacmana
' ATOMHBIX SIJIEP

12 126 Snepuble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsI0BOTO U

' MacCOBOTO YHCE

12.7 DHeprus cBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

128 Peakiuu cunTe3a u aenenus saep. VICTOUHUKH SHEPTUn
' ConHua u 3B€37

12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' M3JIYYCHHUH Ha )KHUBBIE OPTaHU3MBbI

[IpakTuueckue padbOTHI:
12.10 HaGmroneHne CIUIOMIHBIX H  JIMHEHYaTBIX CIEKTPOB

W3Ty4YEHHUS.

HccnenoBanue TPEKOB: U3MCPCHUC IOHCPIUHU YACTUIIBL




10 TOPMO3HOMY IyTH (110 (poTOoTrpadusiM).

N3mepenune paanoakTHBHOTO (poHA

dusndyeckue SABJICHUA B Impupoac: €CTECTBEHHBIN

PaavOaKTUBHbBIN ¢om, KOCMHUYECKHE Ty4H,
12.11 palMOaKTUBHOE U3JIYYEHHUE MPUPOJIHBIX MHHEPAIOB,
JEUCTBUE PAJUOAKTUBHBIX M3JIyYCHUH HA OpraHu3M
YeJoBeKa
1212 TexHuueckue YCTPOMCTBA: CIEKTPOCKOII,

VMHJMBUYAJIbHBIA TO3UMETP, KaMepa Buinbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

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 MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U T[I03HABAEMOCTU SIBJICHUN MPUPOIBI, O POJU DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomell poau (GU3MKH B Pa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(U3HMYECKUX 3HAHMM M UX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHHUKH U TEXHOJIOTHI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 ATOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBA, O (PM3MYECKOH CYIIHOCTH SIBJICHUI MPHUPOIBI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarouTHBIX U KBaHTOBBIX);
YMEHHUE pa3anyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/IT-I€CKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUMN
B OKpyxX)aromieM MHPE, BbIACIIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHIHOTO arraapara U CHMBOJHUYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHHA y‘I€6HBIX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/I3I/I"ICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUIECKHE 3aKOHBI

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

HCIIOJIb3Y (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJIOIEHHsT MPaBWJI OE30MACHOTO TpyZAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIHMCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUYHH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIM3UPOBATh IOJYYEHHBIE PE3YNbTATHI C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaONIUL U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIeNIaTh BEIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSITh UX Ui

00BIACHEHHS (1)I/I3I/I‘ICCKI/IX IIpoucccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECChl U CBOICTBA Tel, B TOM
qyucie W B KOHTEKCTE CHUTyaluld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUEHHBIE CBOICTBA (PU3UUECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMmeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (PH3UIECKUE
BEIMYMHBI, B YACTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBUE 3a1ayH,
BBISIBIISITh HEJIOCTAIOININE JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HEoOXoAuMBbIe il €€ pelIeHus, UCIOIb30BaTh CIPaBOYHbBIE JIaHHbIE,
NPOBOJUTh PACYETHI M OICHHWBATH PEATUCTUYHOCTH MOIYYCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeATh Pa3MEPHOCTb

(bu3nYeCcKOil BETMYNHBI, TOTYYEHHON NPU PEIIEHUH 3aaun

YMmenune XapaKTCPU30BaTh  IMMPHUHIUIIBLI HGIZCTBI/ISI TEXHHUYCCKUX
yCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPONLECCOB MO UX OIMMUCAHUIO, UCITIOJIB3YA 3HAHHUA O

CBOMCTBaX (I)I/IBI/I‘-ICCKI/IX SBICHUH U HCO6X0,[[I/IMBIC (bHBI/I‘{eCKI/IC




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON JKM3HH i1 OOecredeHus O€30MacHOCTH TMpH
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOWCTBAMH, COXPAHECHUS 3JI0POBbS U  COOJIOJEHUS HOPM
OKOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAloIeH cpele; MOHUMaHue
HEOOXOUMOCTH TPUMEHEHUS TOCTIKEHUN (DU3MKU M TEXHOJIOTUU

U PadOHAJIIBHOI'O ITPHUPOJ0ITIO0JIb30BAHUA

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMALUU
(U3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM WH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIM HA OCHOBE WMCIONIMXCA 3HAHWA H
JIOTIOJIHUTENBHBIX ~ MCTOYHUKOB,  YMEHHME  MCHOJb30BaThb  IpPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOr0o CONEpKaHUs, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurepuer; Biamenue 0a30BbIMM  HaBBIKAMHM  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHONW 3HAKOBOM CHCTEMBI B JApPYIyIO; YMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS HaA

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




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA

OI'9 11O PU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema oOTcuéTa.
' OTHOCHUTENBHOCTD ABMKEHUS
PaBHOMepHOE U HepaBHOMepHOe ABmkeHHe. Cpensss ckopocts. Dopmyiia
1.2 JUTSL BBIYMCIICHHS CPEHEH CKopocTH: v = S/t
PaBHOMepHOE TpAMONMHENWHOE IBH)KEHUE. 3aBUCHMOCTb KOOPAMHATHI Teja
OT BPEMEHH B CIIy4ae paBHOMEPHOT'O IIPSIMOJIMHEMHOTO JIBUKCHHUS:
13 1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHM JJsl MPOEKLUHUU CKOPOCTH, HPOEKLHUU
IepeMeIeHUs, IIyTH, KOOPAMHATBI INPH PABHOMEPHOM IPSIMOJIUHEHHOM
JBUKCHUH
3aBHCHUMOCTh KOOpPAMHATHI TEJIa OT BPEMEHHU B Clly4ae PaBHOYCKOPEHHOI'O
MPSMOJIMHENHOTO IBUKCHMUS:
2
Sylf) =vg, = E+ay = ;
2
@opMyIbl Ul TPOEKIMHU NEPEMEIIECHHUS], POEKIIMM CKOPOCTH U IPOEKIUU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHUM:
2
1.4 s.(D=yy, - t+a,- % ,
U.\'('f] =Upy T4, L,
a. (f)=canst,
U:rl - l""1.'1'2 =2H_T.S'_T
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOEKIUU YCKOPEHUs, MPOEKIHU
CKOPOCTH, MPOEKIMH MEPEMEIICHUS, KOOPANHATBHI MPH PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe magenue. @opMyibl, ONMUCHIBAIOLINE CBOOOJHOE IMaJileHHE Tela
1.5 [0 BEPTUKAIN (IBUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTU

3emnn). I'padmky 3aBUCUMOCTH OT BpPEMEHM MAJIsi NMPOEKLUUU YCKOPEHHS,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TMPH CBOOOJHOM IIaJICHUM TeJa IO

BEPTUKAIN

1.6

CkopocTh paBHOMEpPHOIO JIBUKEHHUS Tella M0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

®opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
2TR
L=
T

LenTpocTpeMurenbHoe yckopenue. HampaBieHue LEHTPOCTPEMHUTEIBHOTO

yckopeHusi. @opmyiia il BBIYUCIECHUS] YCKOPEHUS:

dopmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpAIICHUS:

V= =
T

1.7

Macca. ITnotHocts Bemectsa. @opmysa i BBIYUCICHUS IIOTHOCTH:

_m
P=7

1.8

Cuna — BexkTtopHas ¢puszudeckas BenuyrHa. ClI0KeHHue Cril

1.9

SABnenune nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m.d

COHaHpaBHeHHOCTB BCKTOpaA YCKOPCHUS TEJIa U BCKTOPa CHUJIBI,

JIEWCTBYIOIIEH HA TEJIO

1.11

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy 3 =-F

1.12

TpeHI/IC IMOKOsI U TPCHUC CKOJIbXKCHUA. (I>opMyna AJI1 BBIYUCIICHUA MOIYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:




FTP:LL-N

1.13

Hedbopmanus Tena. Ynpyrue u Heynpyrue aedopmaruu. 3aKoH YIPYrou
nedpopmaruu (3axox ['yka):

F=Ik-Al

1.14

BCGMI/IpHOC TATOTeHHE. 3aKOH BCEMHUPHOI'O TAT'OTCHUA:

My -,
F=¢g.—1 2
R
Cuia TspKecTH. Y CKOpeHHe CBOOOHOTO MM/ ICHHS.
dopmyia I BBIYMCICHHS CHJIBI TSDKECTH BOJIM3U MOBEpXHOCTH 3emin: F =
mg.
JiBmwxenue mianet Bokpyr Counniia. [lepBast KocMU4ecKasi CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nmmynse Tena — BekTopHas pu3ndeckas BeJIMYnHa.
=mi

Nmnynbe cucremsl Ten. M3menenune umiynbsca. UMnynbc cuibl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOI\/’I CUCTEMBI TCJI:
p=nyU +im, U, =const

PeakTtuBHOE ABHKEHHUE

1.17

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCIICHUA pa6OTI>I CHIJIBI:

A=Fscosa

Mexann4deckass MOIITHOCTb:

nv=4
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (I)opMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON YHEPTUU:




Teopema o kuHeTuyeckoi 3ueprun. DopmMyna 1Jisi BEIYUCICHUS
HOTGHHH&HBHOﬁ OHCPIHUU TCJid, MIOAHATOI'O

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEeprus:

E=E;+E p
119 3aKOH COXpaHEHUsl MEXaHU4YeCKOH 3Heprun. opMmyiia Juisl 3aKOHA
COXPAaHEHHUs MEXaHUUYECKOM HEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HAJTMYUH CUIIBI TPEHHUSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoABWXHBINA 0110ku. KIIJI mpocThIX MexaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
p= B
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
' IMaapocTaTudeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIAKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. ['mapaBnndeckuii mpecc
3akoH Apxumena. Dopmyna Uil ONPEACIICHUS BBITAIKUBAIONIEH CHJIBI,
123 JEHCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUAKOCTh WM ra3:

F_j‘m. =pgV




Vcaosue nnaBanus tena. [lnaBanue CYI0B U BO3AYyXOILIaBaHUEC

1.24

Mexannyeckue KoyieOaHWs. AMIUIMTYAQ, TEPUOJ W YacToTa KOJIeOaHUH.

®opmyia, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOAHUIH:

1.25

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. [IpeBpaineHue sHepruu Ipu

KoJie0aTeIbHOM JBWKCHUU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

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

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3By1(. rpOMKOCTb H BBICOTA 3BYKa. OTpa)KeHI/IC 3By1(0BOI>i BOJIHBI Ha I'PaHHUIIC

nByx cpen. MH(pa3ByK U yabTpa3ByK

1.29

IIpakxmuueckue pabomul

W3mepeHue cpenHell MIOTHOCTH BEIECTBA; apXUMEIOBOM CHJIbI; KECTKOCTU
MPYXUHBL;, KO3(pPUIIMEHTa TPEHUS CKOJIbKEHUS; paOOThI CUJIbI TPEHUS, CUIIBI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABHKEHMsI OpyCcKa IO HAaKJIOHHOU IJIOCKOCTH;
ycKOpeHusi Opycka IpU JBM)KEHUHU [0 HAKJIOHHOHM IJIOCKOCTH; 4acTOThI U
nepuosia KojebaHuil MaTeMaTH4YeCKOro MAasTHUKA; YacTOThl U IEpPHOAA
KoJeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTa CHJbl, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH TMpH TNOJAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOThl CHJIBI YIPYTOCTH TpU TMOABEME Tpy3a C
MIOMOIIIBIO MTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BEMA MOrpyKEHHOU
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBHCHUMOCTH BBITAJIKMBAIOLIEH
CHJIBI OT MACChbl TE€jIa;, CHUJIbI TPCHUSA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JABIEHUS M OT pPOJa IOBEPXHOCTH; CWJIBI YINPYTOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTENEeHU AepopMaliu MPYXKHUHBI; YCKOPEHUsI Opycka OT yria
HaKJIOHA HampaBisOLIeH; mnepuoga (4acToThl) KojeOaHWM HUTSHOTO
MasTHHKa OT JJIMHBI HUTH, IIEpHOOA KoJie0auuii IMPY>XUHHOI'0O MajdTHHUKaA OT
Maccel Ipy3a M JKECTKOCTH NPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nmepuosa KojeOaHWil HUTSAHOTO MasTHHKAa OT Macchl rpy3a. IIpoBepka

YCJIOBUS PABHOBCCHUS pblUara

1.30

Dusuueckue s6NEHUA 8 I’lpMpO@@.' NpUMEPbl ABHUXXCHUA C PA3JINYHBIMHA




CKOPOCTAMHM B KMBOW M HEXKHBOW MpPUPOAE, ACHCTBUE CHUJIBI TPEHHS B
npupoac M TCEXHHUKE, MPUIMBBI U OTJIIHMBBI, ABUXXCHHUC ILIAHCT ConHeyHon
CUCTEMbI, PEaKTHBHOE JBI)KEHHUE KHBBIX OPraHU3MOB, pblYaru B Tele
YeNIoBeKa, BIUSHUE aTMOC(HEPHOTO JIaBJICHHS Ha )KHUBOW OpraHU3M, TIABaHHE
pBIO, BOCHpPHUSTHE 3BYKOB J>KMBOTHBIMHU, 3EMIICTPSICEHHE, CEHCMHYECKHE

BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKHU IMOJIOKCHUA, paCCTOAHUA U
YCKOPE€HH, AUHAMOMECTP, NOJUMIMIIHUKH, PAKEThI, pbIYyar, HO,Z[BI/I}KHHﬁ u

HGHO[[BI/DKHLII;'I 6HOKI/I, HAaKJIOHHAA IIOCKOCTb, IMPOCTHIC MCXAaHU3MbI B 6BITy,

131 COOOIIArOIINECs COCY/Ibl, YCTPOHCTBO BOAOIPOBO/IA, THAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOH HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BAHUE YIbTPa3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbIE TIOJOXKEHUS MOJEKYIIPHO-KMHETUUECKOW TEOpPHUHM CTPOECHHUS

2.1 BeuiecrBa. Mojenu TBEPAOro, JKUIAKOTO U ra3o00pa3HOro0 COCTOSIHUM
BemecTBa. Kpucramnmueckue u amopdHsie Tena

59 JlBrxkeHue uacTull BemiecTBa. CBs3b CKOPOCTH JIBUKEHMS YacTHULl C

. Temneparypoii. bBpoyHoBckoe nBmxenue, mudppy3us

2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS

24 TenioBoe paciiupeHue u cxxarue

2.5 TeroBoe paBHOBeECHE

Y Buytpennss sHeprus. Pabora m Teruionepenada Kak CrocoObl M3MEHEHUS

' BHYTpEHHEH 3HEpPruu

2.7 Bunsl Tenonepeaayn: TeIONPOBOJHOCTh, KOHBEKIIMS, N3Ty4EeHUE
HarpeBanue wu oxnaxzaeHue Ten. KomudecTBO TeIUIOTHL. Y ienbHas
TEIUIOEMKOCTD:

2.8

O=cm(t,—1)
3aKOH COXpaHEHHs PHEPTUU B TEIUIOBBIX MpOLECCax. Y PaBHEHUE TEIUIOBOTO
OanaHca:
29
O +0,+..=0
2.10 Hcnapenne m xoHaeHcanus. M3MeHeHHe BHYTpeHHEH >HEpPruu B Ipolecce




WCTIapeHuss W KOHJACHcanuu. KumeHue >KUIKOCTH. YielnbHas TeIioTa

napoo0OpazoBanus: L = Q/m

2.11

BiaxxHocTh BO31yXa

2.12

[InaBnenne u Kpucraumsauusa. l3MeHeHue BHYTpPEHHEH DOSHEpPruu IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. YIICJ'IBHaH TCIJI0TA I1JIaBJICHUA !

2.13

BuyTpeHHs1 SHeprus CropaHus TOIUIMBA. YJelbHas TEIUIOTAa CTrOpaHus

ToIuMBa: ¢ = Q/m

2.14

[Tpunuuns! padots! Temnosbix asurareneil. KITJ[ reroBoro asuraresns

2.15

IIpakxmuueckue pabomul

WN3mepenne  yAenbHOM  TEIJIOEMKOCTH  METAJUIMYECKOTO  LIMIIMHJPA;
KOJMYECTBA TEIUIOThl, IIOJIyYUEHHOTrO BOJOH KOMHATHOM TeMIIepaTyphl
(bUKCUpOBaHHONH Macchl, B KOTOPYIO OIYIIEH HAarpeTblii IHIUHID;
KOJIMYECTBA TEIUIOThI, OTAAHHOIO HarpeThiM IWJIMHIPOM, IOCJIE OMYCKaHUS
€ro B BOJly KOMHATHOIM TeMIepaTyphl; OTHOCUTEIbHOM BIAXKHOCTU BO3/1yXa;
YAEIbHOM  TEIUIOThl  IUIaBlieHUs Jipjaa. lccienoBaHue  U3MEHEHMS
TEMIIEpPaTyphl BOABI MPHU PA3THUHBIX YCIOBHUSX; SBIECHUS TEMJIO00OMEHa Mpu

CMEUIMBAaHNUH XOJIOJHOW U ropsiuel BOABL; IpoLecca NCTIapEHUS

2.16

Qusuueckue sA6leHuUs 8  Npupode:  TIOBEPXHOCTHOE HATSDKEHHE |
KaMWJUSIpHBIE SIBICHUS B MPHPOJAE, KPHUCTAUIBI B MPHPOJAE, H3ITYUCHHE
Connna, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl; 0Opa3OBaHHE POCHI,

TyMaHa, UHECA, CHCr'a

2.17

Texnuueckue  ycmpoticmea:  KaMJULIPbI, NPUMEPBl  MCIOJIb30BaHUSA
KpUCTAJIJIOB, JKUJKOCTHBI TEpPMOMETp, JaT4YUK TEMIIepaTypbl, TEpMOC,
cucTeMa OTOIUICHHs JIOMOB, TMIPOMETpPBI, IICUXPOMETp, MapoBas TypOHMHA,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. JIBa Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsijia




DnekTpuyeckoe mnoisie. Hanpssk€HHOCTH 3iekTpuueckoro moiis. [TpuHumn

34
CYNEPIIO3UIINH JICKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu snexktpuueckux 3apsiaoB. [leficTBHE 3JE€KTPUUYECKOro TMOJs Ha
3JIEKTpUYECKUE 3apsaabl. [I[pOBOMHUKHN U TUAIIEKTPUKHU
[ToctosHHBIN 35eKTpUYecKuil TOK. JleHcTBUS anekTpuyeckoro Toka. Cuna
toka. Hanpsbkenue.
3.6 I=q/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R = pl/S
3.8 3akon Oma A yuactka snekrpuueckoit uenu: I = U/R
[TocnenoBarenpHOE COCIMHEHHUE MPOBOIHUKOB:
I =1, U=U+U,. R=R,+R,
1 2 1 1 2
3.9 [TapannensHO€ coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHHUS:
U =U;I=1+L; R:%.
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
310 PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenuna:
3.11 0= 172 ‘R-t
310 OneiT DOpcrena. MarHuTHoe Mosie IPsIMOTO MPOBOJHHMKA € TOKOM. JIMHMM
MarHuTHON MHIYKIIHH
313 MarauTtHoe II0oJI€ IIOCTOSHHOIO MarHuTta. B3anMoIeHCTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBMEe MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABneHue anexkTpoMaruuTHol HHAYKIUU. [IpaBuno Jlenna
3.16 IIpakmuyeckue pabomul




W3mepenne 5IeKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOTHI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE
(pe3ucropbl, JaMIo4ka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHUKA;
3aBUCHUMOCTH COIPOTUBICHUS OT JJIMHBI TPOBOJHHUKA, IUIOIIATU €ro
IIONEPEYHOI0 CEYEHHUS U YJEIbHOIO CONPOTUBIICHUS.

[IpoBepka  mpaBwia  JJii  DJIGKTPUYECKOTO  HANPSHKEHUS  TIPH
[IOCJIEZI0BATEILHOM  COEAMHEHWU IPOBOJHUKOB; IIpaBWJa JUIsl  CHJIBI
ANEKTPUYECKOTO TOKa TMpU MapajJIeIbHOM COEIUHEHUH MPOBOJAHHUKOB

(pe3ucTOophbI U JIaMIIOYKa)

Qusuueckue A61eHUs 6 npupode. IEKTPUUYECKHE SIBICHUS B aTMocdepe,

3.17 JIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MAarHUTHOE TMojie 3eMiH, Jpeid
IIOJIFOCOB, POJIb MArHUTHOT'O NOJIS AJ1s1 )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOII, aMIIEpMETP, BOJIBTMETP, pEocCTar,
CUETUMK JJIEKTPUUECKOM HSHEpPruH, SJICKTPOOCBETUTENbHbIE IMPHUOOPHI,

3.18 HarpeBaTelbHbIe AIEKTPOTIPHOOPHI (mpumepsr), AIIEKTPUYECKUE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUraTeNb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnexTpoMarHuTHble BOJHbI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas moaens cBeta. [IpsmonnneliHoe pacnpocTpaHeHUe CBeTa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

124 Jlunza. Xox nydeit B tunaze. okycHoe paccTosiHre TUH3bL. ONTHYECKast Cuiia

' munH3el: D = 1/F

3.25 I'na3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
Ipakmuyeckue pabomul
N3mepenne onTrueckoi cuiibl coouparoieil JMH3bL;, (POKYCHOTO pacCTOSHUS
cobupatomieid JTUH3BI (10 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa U

326 M300paXkeHus], KOT1a MpeIMeT pacloiokeH B JBOHHOM (oKyce), moKazaTeis

IIPEIOMIIEHUS] CTEKIIA.
HccnenoBanne cBoiicTBa H300pa)K€HUS, IMOJYYEHHOTO C  IOMOILBIO
cobuparomielt JTUH3bl; U3MEHEHHs (POKYCHOTO PacCTOSHHS JBYX CIOMEHHBIX

JIMH3; 3aBUCUMOCTH YTIJia IMPEIOMIICHUA CBCTOBOIO JIyda OT yrjia nmaJcHusi Ha




TpaHUIE «BO3JIYX — CTEKIIO»

397 Qu3zuueckue saeneHus 6 npupoode: 3armenus Connua u JlyHbl, 1Bera Ted,
' ONITUYECKUE ABJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texuuueckue ycmpouicmea: OYKH, TEPUCKOI, (oToammapar, ONTUYECKUE

' CBETOBOJIbI
4 KBAHTOBLBGIE ABJIEHUA
il PamuoaktuBHOCTh. Anb(a-, Oera-, ramma-usnydeHus. Peakiuum anbda-u
. Oera-pacmana
42 Omneitel Pesepdopna mo paccesHuto anbda-yacturl. [lmaHerapuas mojenb
' aToMa
4.3 CocraB aToMHOrO0 siipa. M30Tombl
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHUS 3apSA0BOTO M MACCOBOTO UUCEI
Qu3suueckue sA6NeHUss 8 Npupoode: ECTECTBEHHBIA paJUOAKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOC H3IIyUYCHUE NPUPOTHBIX MUHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHUI Ha OpraHU3M YeJoBeKa
47 Texuuueckue ycmpoucmea: CHEKTPOCKON, WHANBUAYAIbHBIH JO3UMETP,
' Kamepa BuibcoHa, siiepHasi SHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

1. ®usuka: 7-i kmacc: 6a30BbIi YpOBEHB: yUeOHUK; 3-€ U3aHue, nmepepaboTaHHOe

[eppriukun .M., UBanos A.W. AkunonepHoe obuiecto «M3narensctBo «IIpocsemienue.

2. ®usuka: 8- kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 3-€ n3aHue, nepepaboTaHHOe

[epoimkun .M., IBanoB A.U. Axunoneproe o6uiectBo «M3natensctBo «IIpocBenienuey.

3. ®usuka: 9-i kiacc: 6a30BbI YPOBEHB: yUeOHUK; 3-€ U3/1aHue, epepaboTaHHOE

[epoimkun .M., I'yraux E.M., VBanoB A.U. u 1p. AKMOHEpHOE 00111€CTBO

«M3narenbcTBO «lIpocBemenuey.




METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoanueckoe nocobue O. A. Uepnukona, C. H. 'manenkoBa, B. B. Kynpssues k
yueboHuky ®@usnka 7 kinacc U. M. [lepeimikuna, A. U. iBanoBa (6a30BbIi ypOBEHB)
Metoanueckoe nocodue O. A. Uepnukona, C. H. ['magenkoBa, B. B. Kynpssues k
yueboHuky ®@usnka 8 kimacc U. M. [lepeimkuna, A. U. iBanoBa (6a30BbIi ypOBEHB)
Mertonuyeckoe nocodbue O. A. Uepnukosa, C. H. ['nanenkosa, B. B. KyapsiBues
yaeonuky @usuka 9 kimacc U. M. Ileperinkuna, E. M. I'yrauk, A. U. BanoBa, M. A.
[leTpoBoii (6a30BbIi ypOBEHB)

®usuka. 7 kiace. dunaktuyeckue marepuansl. Mapon A.E., Mapon E.A.

®usuka. 8 kiace. Junaktuueckue marepuainsl. Mapon A.E., Mapon E.A.

®usuka. 9 xkiacc. Junaktuueckue marepuainsl. Mapon A.E., Mapon E.A.
CamocTosTenbHbIe U KOHTPOJIbHBIE padoThl. dusnka. 7 kinacc. Mapon A.E., Mapoun E.A.
CamocTosTenbHble U KOHTpOJIbHBIE padoThl. dusnka. 8 kinacc. Mapon A.E., Mapoun E.A.
CamocTosTenbHbIe U KOHTpOJIbHBIE padoThl. dusnka. 9 knacc. Mapon A.E., Mapon E.A.
®uzuka. 7 kimace. Tectel. Xannanos H.K., Xannanosa T.A.

®usuka. 8 kinacc. Tectel Cniennnea H.U.

duszuka. 9 xnacc. Tecter CnerraeBa H. M.

HNUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI
N PECYPCBI CETH UHTEPHET

OI'AOY HIIO "Axkagemust MunmnipocBent eansi Poccun"
00O "CBEPOBPA3 OBAHUE"
TAOY BO MI'TTY

000 "sKmnacc"



https://videouroki.net
http://www.schooltests.ru

https://m.edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 645502124480540888185006450738835976348534763539
Bnageney banyesa TaTeAHa BukTopoBHa

OeicTevTened C13.02.2025 no 13.02.2026



http://www.tcpdf.org

		2025-10-20T10:18:51+0500




