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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoiaBanus yueoHoro npeamera «Dusukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpeamera B peanmzanuu Tpedoanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOILY YYUTEIIO B CO3/IJaHUU paboyell MpOorpaMMbl O YYEOHOMY IIPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJ0THEN, aCTpOHOMHUEH U u3nuecKoii reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HaHUsA, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTYYCHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUCHH OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHWM O JUCKPETHOM CTPOCHHHM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

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

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM busznuecKux MoOJIeTIeH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

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

OCBOEHHE NMPUEMOB PabOThl ¢ MH(pOpManuen (HU3NUIECKOro COAEpKaHMs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c (GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

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

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHui, MpeyiaraeMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro spieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIBIO MOJIEIICH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOI0 Ipubopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTM JABWKEHHMS YacTHL C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuJji, HalpaBJIEHHbBIX IO OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue MmI0OTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIyOMHBL. [ mapocraTmyeckuid
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIIEpPaTypBhl.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

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

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHune npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenayn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DneKTpu3aus Tel.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COTPUKOCHOBCHHH.

HccnenoBanre ACUCTBUS DIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJIEKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepenre u peryaIupoBaHie CHITbI TOKA.

W3mepenne u peryaInpoBaHie HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JTEMOHCTPUPYIOIIHEC 3aBUCUMOCTH AIIEKTPUIECKOTO
COTPOTHUBJICHUSI TIPOBOAHWKA OT €ro JUIMHBI, TUIOMIAJW IONEPEUHOTO
CCUCHHS U MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSOHKEHUW TMPU TMOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiaa JJIA CHIBI TOKa MPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHrue MOIIMHOCTH DJEKTPUYECKOTO TOKA, BBIJACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.
M3y4yeHne MarHUTHOTO TTOJISI IIOCTOSTHHBIX MAarHUTOB MPH UX 00bEINHEHUN
U pa3/elICHUN.

HccnenoBanne nelCTBUS SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIK{ C TOKOM M MarHUTa OT CHJIbI TOKA 1 HAMPaBJIEHUS TOKA B KaTYIIIKE.
W3y4yenune necTBUS MarHUTHOTO TIOJIS HA TIPOBOHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe ABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocCTh U nieperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHn4ecKuX SBJICHUH, TPOUCXOISAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTHU ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodppuiueHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TrOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MatemMaTnueckuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOJIeOaHUW MPYKUHHOTO MAasITHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUO/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJEKTPOMarHuTHble  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pactipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon aydeit B auH3e. OnTHueckas cucteMa (hoToarmapaTta, MUKPOCKOTIa
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun gevictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B IIIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u MornioueHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp BOOOpo/a.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE SHEPIUHM YaCTULBI MO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3a[u1
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCErOo Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeUUBAECTCS JOCTUKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAYYHAsATPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCIEIOBAHHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOojee Ba)XKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHHH OOIIECTBEHHO3HAYUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TopojJia, Kpas) TEXHOJIOTUYECKOU U
COIMAJIbHON HAMPaBIIEHHOCTH, TPEOYIOIIKMX B TOM YHUCIIE U (PU3NUECKUX 3HAHUMH;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTU OKpY’KalolIel cpenapl, IJIaHUPOBAHUS IIOCTYNKOB U OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUM TMPU BBHIMIOJIHEHUH HCCIEIOBAaHUNA U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y oOyuyaromerocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHSI B pACCMAaTPUBAEMBIX (PaKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIE CBSI3M MPH W3YyYEHUHM (DU3HUYECKUX
SIBJICHUI M MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pEIICHHs, BBHIOOp Hambolee
HOJXOAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIT0JI30BaTh BONPOCHI KaK MCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh IPEUMYLIECTBA KOMAaHIHON U UHANBUAYaJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PEUIEHUS B TPYIIE, NPHUHIATHE PEIICHHM
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluu U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCII€ B XOJ BBIOJIHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh c€0s1 HA MECTO APYroro YeJoBeKa B X0JI€ CIopa WU JUCKYCCHM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr (GU3NUECKUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cwra,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (Auddy3us, TEMI0BOE JABUKEHHUE YaCTHI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE J1aBJICHUE, IUIABAHHE TeEJN, MPEBPALLECHUS MEXaHHMYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPHUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSKECTH, BEC Tena,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKU CMBICIT UCTIONB3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SBICHUS U TMPOIIECCHI,
UCITIOJIb3Ysl ITpaBUJjia CIOKEHUs CUI (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
SHEPruM, NpPU H3TOM JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTMYECKUX I1IaroB ¢ ONOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 331a4 3aIIMCBIBATh KPATKOE yCJIOBUE, MOACTABIATh (PU3NUECKHUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUU UCCIIEI0BAHUS BBIIEIATH MPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢duznyecKux CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEAOI0KECHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OMnbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBbIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABWXKYILEr0Cs Tela OT BPEMEHU JIBM)KECHMUS T€Ja, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTH Teja M OT IUIOTHOCTU XUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



MJIAHUPOBAHUKM  Y4E€OHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIEAys NPEIIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0NuI] U TpadUKOB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJla, CUJIa TPEHUS CKOJIbXKEHUS, JaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJo, KOA(D(UIMEHT TMOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIMU: TPHU BBITIOJTHEHUU
U3MEpPCHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIIATH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBMKHBIN M HETIOABIKHBIN OJIOK, HAKJIOHHAS! TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIUTHEBOW HACOC, apEOMETP), UCIIOIL3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
KU3HU Il oOecnieueHrs 0€30MacHOCTH MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepaTypy GU3NYECKOTO COJIepKaHHUs, CIIPABOYHBIE MAaTEPUATIbI, PECYPCHI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



Yyucie myOJuYHO JenaTh KpaTKUe COOOIIEHHUS O pe3yIbTaTaX MPOSKTOB UITH
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJB30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBIM ¥ HEHACHIIIEHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEHUE M CKaTHe, Terulonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEsI, CHETa, SJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIrCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHUs, yJelbHAs TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yZI€TIbHOE CONPOTHBIICHUE BEILIECTBA, pa00Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM HW3YYEHHBIX 3aBUCUMOCTEN
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJb3Yysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbE 3aJadyd B 2—3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAMUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(du3nyecKuX CBOWCTB Te (KAMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJABI OT TEMIIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MAarHuTHOTO TOJISI Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA dJIEKTPOJBHUTATENSI TOCTOSHHOTO TOKa): (OpMyIMpOBATH
MPOBEPSIEMbIC MPEANOI0XKEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOM BIIa)KHOCTH
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAAX IONEPEYHOTO
CEUYEHUS U yJICJIIbHOTO COMPOTUBIICHHUSI BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpsHKEHHsT HAa  MPOBOJHHKE,
UCCIICIOBAHUE IIOCJIEAOBATEIBHOIO U MAPAJIIEIBHOTO COCIMHEHUMN
MPOBOJAHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CJIeAys MPEJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJIE Ta0JIUIl U rpadUKoOB, 1€J1aTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIITHOCTh DJIEKTPUYECKOIO0 TOKAa): IJIaHUPOBATh H3MEPEHHS, COOUpaTh
AKCIEPUMEHTAJIbBHYI0 YCTAHOBKY, CIEAysl MPEIJIOKEHHONM MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUHHBIL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MTapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJICKTPUYECKOW DHEPTUM, DJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpuMepsl), BIEKTPUYECKHUE
MPEAOXPAHUTEIU, DIIEKTPOMATHUT, SJICKTPOIBUTATEIIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKHUX SIBIICHUW U HEOOXOIUMBbIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONUCTBA M HM3MEPUTEIIbHBIC
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHusl,
AJIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl DJIEKTPUYECKUX LIeHel ¢
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;



OPUBOIUTH  HpPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMeEpax)
IPAKTHUYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCETHEBHOM
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUH M TYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX NCTOYHUKOB BBIJICIIATH MH(OOPMAIIHIO, KOTOPAs SIBISICTCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

WCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil HAy4IHO--TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIE MAaTEPUaJIbl, PECypPCHI
cetu MuTepHer, BiaAeTb nNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUUYECKOIO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAMOTHO HCIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUM (PHU3UIECKIX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, IIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUSA (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE IBIDKEHHE, KOJIeOATEIhHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMXCHUE, OTPAKCHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHME JTUHEHYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TU1aHeT COIHEYHOW CUCTEMBI, pEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYyUYECHHUH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACHATH CYIIECTBEHHbIE CBOMCTBA (MpHU3HAKH) (PU3NUECKHUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJla YNPYTOCTH, CUJIA TSIKECTH, YCKOpPEHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTedb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH BEIUYHMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CWJI, TPHUHIUMI OTHOCUTEIBLHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsS0BOTO M MaCCOBOTO UHCE



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOpOM Ha 2—3 W3YyYEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE yCIOBUE, BBISBIISTH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl PEIIeHUs, MPOBOAUTH pPAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
($uU3MYECKUX METO/OB, HCIONB3Ys] OMUCAHHWE HWCCIEIOBAHUS, BBLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(Gu3MYEeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKkoHA
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3yUYEHHUE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKMX BEITUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeioMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl  IOJTYYECHHON 3aBUCHMOCTH
bu3MYeCKuX BETWYMH B BUAEC TaONWIl U TPAPUKOB, JI€JIaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE M3MEpPEHUs] (U3MYECKUX BEIMYUH (CpEeaHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTH4eCKOro M MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEITUYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YUETOM 3aJaHHOMN
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JINH3a, IIJIaHeTapHast MOJIEIIb aTOMa, HyKJIOHHASI MOJIEJb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONAB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU MU3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MUYECKUX 3HAHUM B TTOBCETHEBHOMN
KU3HH 7151 obecriedeHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMocTOsATENHHO (HOPMYIUPYS MOUCKOBBIN 3apOC, HAXOAHUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPHU BHINOJHEHUHN YUEOHBIX 3aJJaHUN HAYyYHO--TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO COACpHKAHMUS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThbI
pecypcsl
Paszpnen 1.@u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa
bubnnoreka IIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2.IlepBoHauasnbHble CBeleHUSI O CTPOCHMH BellecTBa
bu6nuoreka [IOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 1 bubnmnoreka [JOK
' BellleCTBA https://m.eds00.ru/7f416194
bu6nuoreka [IOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3./IBu:xeHue u B3aumMo/ieiicTBUE TeJl
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nommorexa 110

https://m.edsoo0.ru/7f416194



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

bu6nuoreka [IOK

3.2 Huepuii, Macea, MI0THOCT 4 . https://m.edsoo.ru/7f416194
bu6numoreka [IOK
3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [HOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2 JlaBreHHe KHAKOCTH > https://m.edso00.ru/7f416194
bubnnoreka IIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoteka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nes S.PaGora 1 MOIIHOCTb. JHEpPIrus
bu6mmoteka [IOK
51 Pabora u mompgocTs 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctbie MexamH3MEI S . https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
>3 Mexanirieckas sHepris 4 1 https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1.TensioBbie siBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pazjnen 2.0/iekTpuyecKkre 4 MATHUTHbIE SABJICHUS
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Kounrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1.Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2.Mexanunveckue KoJjeOaAHUS M BOJHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3jen 3.2/ieKTpOMarHuTHoOE 10Jie M 3JIeKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4.CBeToBbI€ ABJICHUSA



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

bubmuorexa [JOK

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen S.KBaHTOBBIE SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiie ATOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6.IloBTOpuTE/IBHO-00001A 0N MOLY1b
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl

1 ®dusuka — Hayka o npupoze. SBneHus 1 0
MIPUPOJIBI
Ou3nyecKue sIBICHUS
dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETpa U JaT4yuKa TeMIepaTyphl”

5 MeTtopl HayuyHOro no3Hanud. Onucanue 1 bubmmnoreka HOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOAENei https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTes3sl:

6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
7 JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BelIeCcTBa
8 JIBI>KeHME YaCTHUII BEIISCTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUS BELLIECTBA

OcobenHocT arperaTHbIX COCTOSTHUH BOJBI.

bu6nmoreka [IOK

11 O606menue no pazaeny «llepBoHadanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUU BEILIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEpaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubmmoreka [JOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edso:)_.[ru/fan079c
14 Pacuer myTu 1 BpeMeHH IBUKEHUS Bubmiorexa OK
https://m.edsoo.ru/ff0a0ae4
15 Nuepruus. Macca — Mepa HHEPTHOCTH T ﬁ::g%fgsigﬁﬁmomo
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubmuoreka [IOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa? pabora «Ornpezaenenue
MJIOTHOCTU TBEPAOTO TENa»
18 Pemenue 3anau mo teme "I11oTHOCTE bu6nmorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBUCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MIPUIIOKEHHOUN CHITBI»
21 SBnenune Tsarorenus. Cuma TSHKECTH
CBs13b MEX]ly CHIION TSKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 o teme bubmorexa HOK

"Cwnna Tsoxecta"

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

93 Cuia TsSKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502
bubnunorexa LIOK
24 Hsmepettite ciu. JlamMoMeTp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
2 Bec Tema. Hepecomocts https://m.edso0.ru/ff0al778
26 CrnoxxeHue IByX CHJI, HAallPpaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAs CUJT https://m.edsoo.ru/ff0ala70
97 Pemenue 3agau no reme
"PaBHoneiicTByromas cri"
28 Cuiia TpeHus u e€ Bubl. TpeHue B mpupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CUJIBI JJABJICHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,
31 «I"paduyeckoe n300paKeHUE CUIT», bubmmorexa [TOK
& https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOJIEHUCTBYIOIIAS CHIT»
KonTponbHas paboTa mo Temam:
39 «MexaHnunueckoe qBUKeHue», «Macca,
IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0pakeHue crn, «CUIbhy
33 JaBnenue. CriocoObl yMEHbBIIICHUS U but6mmorekxa [IOK

YBCJINMYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubmmoreka [JOK
OT 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEJIAMU, bubnuoreka [JOK
KUIKOCTSIMH U razamu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHWE B ®KHUJKOCTH U T'a3€, BHI3BAHHOE bubnnorexa [JOK
JNEUCTBUEM CHUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubnuorexa [{OK
JKUJIKOCTH U Ta3e. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
Bbu6mmoteka [JOK
38 Coobuiarommecs cocyat https://m.edsoi_.[ru/fan297O
39 IManpaBnmueckuii mpece buomorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiHEBON KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu U IPUYKHBL €€ bubmuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHoe 1aBieHue ]r?tlfr?sj?/l//lr(r)f:(;(sigrou/ﬁfTOaZbSa
43 N3mepenue atmocdepHoro aaBrneHus. OmbIT bubnnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuotexa [JOK
BBICOTBI HaJl YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bubmuoreka [IOK
JTABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo Teme " AtmocdepHoe

nasieHue"



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBue ®UIKOCTH U Ta3a HA

47 or €HHOE B HUX TEJI0. ApXuUMea0Ba buGnuorexa [IOK
Py - AP https://m.eds00.ru/ff0a3276
cuia
JlaboparopHnas padota «OrnpeacieHue
48 BblTaJFI)KHBI;mm:ﬁ CHIIBI ):[61711)CTB TOIEeH Ha buGnuorexa [IOK
’ Y https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPYKCHHOE B )KUIKOCTh)
JlaboparopHnas paboTa 1o Teme
49 «MccnenoBanne 3aBUCHMOCTH Beca Tejia B bubmuoreka [IOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJIa»
bubmuoreka [IOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBanue
o1 apeoMeTpa WM KOHCTPYHUPOBaHUE JIOAKHU U
onpeeneHue e€ rpy30mnorLEMHOCTH"
Pemenue 3amau mo remam: «llnaBanue
52 cynoB. BoznyxomnaBanuey, «JlaBnenue bubmorexa HOK
YAOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIKOCTEH U Ta30B)»
53 KonTponbHas pabota o Teme «JlaBnenue
TBEPABIX TN, )KUAKOCTEH U Ta30B»
but6mmoreka [IOK
54 Mexanundeckas pabora
P https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
55 MomnaocTs. EquHunie MoniHocTH
i JUHHLL m https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaeMoOU IpU MOABEME 110 JiecTHUIIE"
57 [Ipocteie Mexanu3mbl. Poruar. PaBHOBecue

CHJI Ha pbr4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Preruaru B TexHuke, OBITY U IPUPO/IE.

bubnunorexa LIOK

58 Ha6opafopHa${ pabora «lccnenoBanue 0.5 https://m.edsoo.ru/ff0ad78e
YCIIOBUI PaBHOBECHS PbIYara

59 Pemenue 3anau o teme «Y cloBuUs bubmuorexa [IOK
PaBHOBECHSI pbI4ara https://m.edsoo.ru/ff0a48a6
Koaddumnuent monesnoro aecTeus

60 MexaHu3ma. Jlaboparopnas pabora 0.5
«M3mepenune KIIJI HaKIOHHOM IIIOCKOCTH

61 Pemenue 3amad mo treme "Pabora, bubnunoreka LIOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanunueckas sHeprus. Kunernueckas u Bbu6motreka [JOK
MOTEHIMAIbHAS YHEPTUS https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHHMUECKOW YHEPTUU bubmmorexa LIOK

https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepruMeHTalIbHOE OIpeieTIeHHE

64 W3MEHEHUSI KHHETUYECKON U 1
MOTCHIIMATHLHON YHEPTHH MTPU CKATHIBAHUN
TeJa 0 HAKJIOHHOM MIOCKOCTH"

65 KonTponbnas pabora no teme «Paborta u
MOIIHOCTb. DHEPTUS»

66 PezepHblil ypok. Pabora ¢ TekcTamu 1o bubmuoreka [IOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubrii ypok. Pabora ¢ Tekctamu mo

67 teme "JlaBieHue TBEPABIX Tell, KUIAKOCTEN 1 bubmmorexa TIOK

| https://m.edsoo.ru/ffOa4ffe

ra3oB

68 PeseprubIitl ypok. Pabora ¢ TekcTamu mo

teme "Pabota. MomntHoCTh. DHEprus"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
o
JIE-H Tewa ypoxa Bcero Konrporenpie  Ipakriieckue IIJ[:;:CHHSI :)l;l[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0KEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuorexa [IOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa OK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannnueckue u amopgHsbie 1 bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
IToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHne U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr Bu6mumoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Butet Tenonepe a https://m.edso0.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIb30BAHUE TCIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edso00.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OalaHca.

13 TermmooOMeH U TEIIOBOE bubmorexa [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeEcCHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bubmmoteka IIOK
TEII000MEHa MPU CMEIIMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer konndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota

16 "OnpeneneHue yaeabHON bubnmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus ToTumBa. Y IeabHas bubnmnoreka [JOK

TCIJIOTA CrOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHUE

18 KPHCTAJUIMYECKUX TeJl. Y ACIbHas bubmorexa OK
P oA https://m.eds00.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaboparopHas paboTa
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooGpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
apooOpa3oBaHus U KOHJICHCAIIUH.
21 3aBHCHMOCTbH TEMIIEPaTypPhl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(epHOTO
JIaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopatopHast
29 pabota "Onpenenenue bubmuoteka [IOK
OTHOCUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BIIQXKHOCTH BO3/yXa
[TpuHIUTIBI paOOTHI TETIIIOBBIX
24 nsurateneit. [lapoBas TypOuna.
JlBuraTenr BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
a N Hl https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHCPTHHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU paboTe
o teMme "TeroBble IBICHUS.

bubnunorexa LIOK

2t N3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BemecTna”
KontponbHast pabora o Teme
28 "TennoBslie siBiieHUs. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BeIlleCcTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "OnekTpu3anus Tea UHAYKIUEH 1
MIpY CONTPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKeHHBIX TEII. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsskeHHOCTB IEKTPUYECKOTO bubnmnoreka HOK
nosist. [IpuHIMn cynepnosunun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemenTapHbIi 3apsia. CTpoeHne
aToMa
34 [IpoBOgHUKYN U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3anad Ha npuMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bubnunoreka LIOK
36 cymecTBoBaHus. MIcTouHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 eHCTBUS JICKTPUICCKOrO TOKA
A p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJIS Ha 1
MIPOBOJHUKH U JUAIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLJIaX, bubmmoreka [JOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpruUecKas enb 1 e€
COCTaBHbBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepeHue u erl)" Jmp OBaII{)I/Ie CHJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECKOoe HaMpsKEHHE.

42 Bonbr™merp. JIabGopaTopnas pabora 05 bubmmnoreka HOK
"M3MepeHue U peryJinpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe COPOTHBIICHUE bubmorexa [OK
p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €T0 1 bubmorexa HOK
p poBOAL https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u matepuana”
3aBHCUMOCTE CHJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

ydaCTKa Hernu

https://m.edsoo.ru/ff0aa44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI

46 TOKA, U €ro 4epe3 pe3ucTop, OT bubmorexa LHIOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA H
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COCTMHCHUS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSKECHUN bubnuoreka [IOK
IIPHU TIOCIIE0BATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa Ji1d pa3InyHOTO bubnmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOr0 TOKA. 3aKOH bubmorexa HOK
p ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh U MOIIHOCTH bubmmorexa TIOK
P P N https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbBIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponbHas pabora o Teme
"DIeKTpUUECKUe 3apsiabl.
55 3apsHKeHHBIE Tela U UX buGnuorexa [IOK
P . . https://m.edsoo.ru/ffOabea8
B3auMoOAeHhcTBUA. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICUCTBUE
57 VYpoxk-uccnenosanue "N3yuenue 1 bubnnorexa [JOK
MOJIEH TIOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
bu6nmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MarauTtHoe nose
59 JIEKTPUUECKOTO TOKa MarauTHoe bubmorexa HOK
P https://m.edsoo.ru/ff0acld?
M0JI€ KaTYIIKH C TOKOM
[IpumeHeHne PIEeKTPOMArHuTOB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3y4yeHue NeicTBUS MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJISI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IIOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJICKTPOJIBUTATENICH B TEXHUUCCKUX

YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHCcTpyrpoBaHUE U U3yUEHHE
paboTHI dNIeKTpoABUTATENS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIWH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs

MOJTyYEHUS DIEKTPUIECKONH

63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX ICTOYHHKAX

SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHUE U 1
MarHUTHBIC SIBJICHUS"

KonrponbHas pabora no reme

65 "DIeKTpUUECKHE U MarHUTHBIE 1 bubmorexa [TOK
p” https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢
66 TekcTaMu 110 TeMe "TerioBrie 1 bubmorexa [OK
| https://m.edsoo.ru/ff0accbe
SIBJICHUS

PesepsHslit ypok. Pabora ¢
but6mmorexa [IOK

67 TekcTaMu 110 TeMe "[1oCTOAHHBIN 1 https://m.edsoo.ru/ff0acdcs

3IIEKTPUYECKUM TOK"

PesepBHblit ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarauTHsie 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Ig;)l)a[:())l:;feﬂbﬂble
padoThI padoTshI pecypen

1 MexaHuueckoe JBUKEHUE. 1
MarepuanbpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnuoreka [IOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsMOIMHENRHOE

4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

3 CBoboaHoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bubnuoreka [IOK

okpyxHocTu. [lepuon u yactora

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInneliHas u yriaosast

CKOPOCTH
10 LlentpocTpeMHUTEIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bextop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnmnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cunaynpyrocra. Jaxon Iyka osmessomiiosec?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopatopHas T
17 <<Onpz?le?1zHiIer;fS:Tsocm bubmmorexa [JOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubmuorexa [JOK
18 Cuua Tpenns https://m.edsogru/fanﬁSS
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;I[eJ'II;HI/IC I:<03(1)(I)I/ILII/IeHTa bubmmorexa LIOK
N https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenne 3amay mo reMe "3aKOHEBI Bu6mrorexa LOK
21 Hororona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 eHus. Y €HHe CBOOOTHOTO
ATOTCHI. S CROPEHHE CE0DOA https://m.edso0.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/IBmxenue ten

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"

Pewenne 3anpau no reme "Cuna
24 cc 3?1 ol Bee oro bubmuorexa [JOK
TH ¥ 3aKOH BCEMHPHOT
e " P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
IlepBas kocMHUY€ECKask CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuaJIbHOW TOYKHU.

26 AOcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpOTrO TENA C https://m.edsoo.ru/ffOafe36
3aKpeIIEHHON OChIO BpallleHUs

27 MowmeHT cusl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM padboTe

29 ; "MexaHuu g K BI/II:I(CHI/IC bubmmorexa [OK

TeM .
110 TeMe . © cexoe A https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbhas pabota no teme
30 "Me z quK(l))e BIDKCHUE bubmorexa HOK
XaHH .
. g https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Nmmynsce Tena. UMITynbC CHITBL.
31 3aK0H COXpaHEHUsI UMITYJIhCa. bubnmoreka [JOK

Yapyroe u HEynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudpepenuus "PeakTuBHoe
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/Ffob0ag4
35 PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK
YIPYTOCTH U CHJIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
M0 TOPU3OHTAIILHOM MMOBEPXHOCTH
37 CBs13b SHEPruM U padoThI.
[ToreHnnanbHas 3HEpPrus
Kunernueckas sueprus. Teopema o bubnunorexa [JOK
38 .
KMHETUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DHEPTUU B
MEXAHHUKE
40 JlaGopaTtopHnast pabora «3yuenue bubnuotexa [JOK
3aKOHA COXPAHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
3aryxatomue KojnebaHusl.
42 BBIIZ;X(HELHLIC KoJe0aHus. bubmnorexa [IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MasATHHUKHU



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

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHun oT KeCcTKOCTH
MPYKUHBI U MAacChl TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUsIX

JlaGopaTtopHnas pabota
«OrmpeeneHue 4acToThl U Neprojaa
KoJIeOaHUH MPY>KUHHOTO MAasITHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbie U
MOTNIEPEYHBIE BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'pomMKOCTBH 3ByKa M BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroroBka K KOHTPOJILHOU paboTe

bubmuorexa [JOK

>4 HO TEME "3AKOHEI COXAHCHIA. https://m.edsoo.ru/ffob25f0
Mexanudeckue KojaeOaHus 1 BOJHBI"
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.
Mexannueckue KoineOaHus: U BOJHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa AJIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHuE 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH IJI1 COTOBOI cBsA3U"
VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ng;jﬁf;igrou/i Ob2c6e
OMOMLIBI MOOMIILHOTO TenedoHa" T '
Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHON BOJIHBI
DJeKTpOMarHuTHasi Ipupoja CBeTa. BuGmrorexa IOK

61 Cxopoctb cBeta. BonHoBBIE
CBONCTRA CBeTA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacnpocTpaHeHue cBeTa. 3aTMEHUs EH6J.IHOTeKa LOK
Conmza w Jyssr https://m.edsoo.ru/ff0b3658
3aKoH OTpaX€HHUs CBeTa. 3epKaa.

63 Pemenue 3amay Ha mpuMEHEHNE bubnnorexa LIOK

3aKOHa OTpaXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4



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

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rnajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHMH B IMH3AX httos://m.edsoo.ru/fobadda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnmuorexa [JOK
PacCTOSHUSA U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak ontu4eckasi cuctema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



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

Ypok-kondepenmus "JlepexTo

73
3penusi. Kak coxpanuth 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
Pa3I0KEHUI0 OETIOT0 CBETA B CIIEKTP

75 Y BOCIIPUSITHUIO I[BETA MPEIMETOB MPHU bubmmorexa [JOK

p H pent p https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
¢GmibTph!"
VYpok-npaktukyM "BonHoBbIE

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudppaxus'

77 OmnswiTel Pezepdopaa u mnanerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcenyckanue v noriomeHne cBera

79 aroMoM. KBanTsl. JInHeidarsie bubmmorexa [JOK

) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK

A A https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOTrO sipa. bubnmuorexa [JOK

Hyxnonnas moneins

https://m.edsoo.ru/ff0c18ac



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

PannoakTuBHBIE PEBpALICHUS.

bubmuorexa [JOK

83 N3oTomnsl https://m.edsoo.ru/ff0clald

84 Pemienue 3aja4 1o teme: bubmuorexa [JOK
"PanuoakTuBHBIC TpeBpamieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeH s

86 "lfaﬂnoalcgnime U3ITy4eHUS B bubnmorexa LHOK

| https://m.edsoo.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXIE)aHeHEﬂ 3aps7I0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 OHeprusi CBSI3U aTOMHBIX SEP. bubnmnoreka [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amau mo reme "SnepHeie
peakuun"

90 Peakiiuu cuHTe3a M IeNEHUS sEp. bubnmnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 JHepreruka. Jlencreus
pPaauoOaKTUBHBIX U3Ty4YeHUN Ha
JKUBBIEC OpPTraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuoreka [IOK
ONEKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

93 KonTpomnpHas pabota mo Teme

"DJIeKTPOMarHuTHOE TMOJIE.



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DJIEKTPOMarHUTHBIE BOJIHBI.
KBauroBrie asBienus"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [IOK

94 JIab o
| GROPATOPHBIC PabOTBITIO KYPEY https://m.edso0.ru/ff0c245a
BiaumopeiicTBue Ten
IToBTOpenue, 0600eHNE. Permenune
95 ACYETHBIX M KAYECTBEHHBIX 3a1a4 bubmorera [JOK
p | fL https://m.edsoo.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Permenue
96 PACyYETHBIX U KaYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o teme "KII/ TennoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0600IeHNE. Permenue
97 aCUETHBIX U KaUeCTBEHHBIX 3a1a4 bubmorexa HOK
p o https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpEeHnue, 06061IEeHNE.
98 JlaboparopHsle pabOTHI IO KypC bubmorexa [JOK
| paTop p | ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmorexa HOK
Y https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTropenue, 0600meHue. Pabora ¢
100 Texkcramu 1o teMe "Koiebanus u bubmoreia HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubmnoreka LIOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE

siBieHus"”

https://m.edsoo.ru/ff0c3044
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[ToBTopenue, 0600mmenue. Padora ¢

102 TekcTamu 110 Teme "KBantoBas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiace: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHUK, 8 kiacc/ [leppimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemienner

» dusznka: 9-i kacc: 0a30BbIN YPOBEHb: yueOHHUK, 9 knacc/ [lepoimkun U. M.,
[I'ytauk E. M., VBanoB A. ., [TerpoBa M. A., AkiimoHepHO€e OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






