puioxenne Ne 18
K OCHOBHOM 00pa3oBaTesIbHOM

IporpaMMe OCHOBHOTO OOIIIEr0
obpazosanust MBOY COII Ne 50

PABOYAS ITPOIT'PAMMA
10 Y4eOHOMY IIpeaAMeTy
«DU3HKA»

/-9 kaacc



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
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 npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzaiuu Tpedoanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHne yueOHOro Marepraia
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUueii MPOTpaMMBbI IO YI€OHOMY TIPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJI0THEN, aCTpOHOMHUEH U pu3nuecKoii reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

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

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU 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 ygaca (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 HHIMBUIYaJbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

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

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

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 uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS 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. TpeHre B IpUpPOIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TElL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
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 TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000oukn 3emuu. OmbiT Toppuuenmu. M3mepenue armocdepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[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 BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU 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 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

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

o vk w N e
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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 oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS 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 paboThI CUJIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJIa T10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

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--KHHETUYECKOH 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 CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

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

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHUs.

[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.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJCHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOU U
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH 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
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUSA
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJeKTpUueckoro Toka. 3akoH J[xoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE 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. SIBaeHne 3NeKTpOMAarHuTHOW MHAYKUMU. [IpaBumno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTouHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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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 onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUSI HAa PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jii CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA W HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 35ieKTpoaBUTaTebHOM YCTAHOBKH.

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

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE NPSIMOJUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

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

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

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

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruM U padoThl. [loTeHInanbHas 3Heprus Teia, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHKECHMUS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JEHCTBYIOIIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHre UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEUCTBUH.

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

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

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

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON 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. (CBoOWCTBa MeEXaHWYeCKUMX BOJIH. [IpoponibHbIE U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

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

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

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLME  3aBUCUMOCTh  INepuojaa  KoJjeOaHui
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.

DNEeKTpOMarHuTHOE  MoJie.  JJEKTpOMarHuTHble  BoJIHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
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 n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[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—CTEKIIOM.

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 BOAOpoaa.

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. M3mepeHnue paanoakTUBHOIO (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
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJYyYEHHbIE 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)KHBIX 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 cOpMUpOBaHBI 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) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
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€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM 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, TPEOYIOIIKUX B TOM YUCIIE 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
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

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

e 8) ajanTanuM K M3MEHSIOIMMCS YCJIOBHSAM COLHAJIbHOM W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSTENBHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

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

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHUWH HOBBIX (PU3UUYECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (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
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIE  JCHCTBHS,  PETryJISTHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC TNPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(PUKAIMN, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;
BBISIBIIATH TIPUYHHHO--CJICICTBCHHBIC CBSI3U TPH HM3yYEeHUU (DU3UIECKUX
SIBJICHUH U TIPOLIECCOB, JIeJIaTh BHIBOJIBI C HCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, BBIJBUTaTh THIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSATEILHO BRIOMPATH CITOCO0 petieHus yueOHoM (hr3ndecKoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BApUAHTOB pEIICHHs, BBIOOp HamOoiee
MOAXOIAIIETO C Y4ETOM CAMOCTOSTEIIBHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HUCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOXKHOE  JlajlbHEWIee pa3BUTHE  (PU3MUECKHUX
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 WHGOPMAIMKM WJIA JAHHBIX C Y4E€TOM TMPEAJIONKEHHOW ydeOHOMH
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (OpMY TIPEICTaBICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIIeHWE 3aJaud U TOJAJCpKAHUE
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 PE3yIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JMOCTI)KEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUeCcKuX 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U TMpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSCHATh TPUYMHBI  JOCTIDKEHUS]  (HEIOCTHUKEHHUS) PE3yJIbTaTOB
TeSITEIbHOCTH, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B JACATCIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIINXCS CHUTYyallUid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYrOTo YeJIOBEKa B X0OJI€ CTIOpa UM TUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pelieHnr GU3NUECKUX 3a/1a4 WiIn
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  MOHATHS:  (PU3NYECKHME W  XUMHUYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAsA
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHHUE PhIO, phluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, IIIOTHOCTD BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(POUIUMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMH, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl ITpaBUJjia CIOKEHUs CUI (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKHM, 3aKOH COXPaHEHUS MEXAHMYECKOU
SHEPruM, NPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallM NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICCTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTMYECKHX IIaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemar) pacu€THele 3a7adyd B |—2 JEWCTBHS, HCHONB3YS 3aKOHBI W
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKHA B XOJE OIbITa, JEJaTh BBIBOABI MO €r0
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OMnbITa U (OPMYIUPOBATH BHIBOIbI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3HUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JIBMXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEIA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAA CONPUKOCHOBEHMS TEII, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara v OJIOKOB), y4acTBOBATH B



MJIAHUPOBAHUKM  Y4E€OHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX TaOMHI] U T'padUKOB, ACNaTh BLIBOJLI MO pe3ysibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJo, KOA(D(UIMEHT TO0JE3HOr0  JEeUCTBUSA  IMPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIMU: TPHU BBITIOJTHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYUCIISTH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

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

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOWUCTR:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HUX omucaHus (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MPUMEpPHl  (HAXOIUTh  WHMOpPMAIMIO O  TIPUMEpPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
JKU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHUKOB HH(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;

WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJB30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATh BBICTYIICHUE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTb  TPYMNIbl, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JABUKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsi/l, JIEKTPUUECKOE TOJI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUIPHBbIC SBJICHUS B MPHUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper moIr0CcoB, poJib MATHUTHOTO TTOJIS JJ1s )KU3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIlepaTypa, BHYTPECHHSISI SHEPTUS, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAaIlIMHBI, OTHOCUTEIBbHAS BIIAJKHOCTD BO3/1yXa, JIEKTPUUYECKUH 3apsil, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Yysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUChIBATh €M0 MaTEMATUYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbE 3aJadyd B 2—3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJadyd, BBIOMpPATh 3aKOHbI WU  (QOPMYIIbI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIIEOBAHUS, BBIACISThH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpPMYyIUpPOBATH
IPOBEPSAEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEMJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUN ¢ YYETOM 3aJaHHOM a0COFOTHOMN MOTPEIIHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOro
CEYEHHMSI U Y/IEJIbHOIO COITPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NpPENJO)KEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IbI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

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

XapakTepu30BaTh TMPUHIMIBI  JCUCTBUS HM3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TYpOUHA, aMIIEPMETpP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), ANEKTPUUYECKHUE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
PUOOPHI IO CXEMaM U CXEeMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIJIOBHbIE 0003HAYEHHUS 3JIEMEHTOB JIEKTPUUECKUX LETEH;



OPUBOIUTH  HpPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMeEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOILEH CpE/IE;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUUBON UM MOXKET OBITH HEOCTOBEPHOIL;

UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4HO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTb nNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUWHBIM anmapaT Kypca (U3HMKH, COIpPOBOXAAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIONIEeHUs, abda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBIDKCHHE, KOJieOaTeIbHOE NBMXKEHHUE (3aTyXarolne U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX  SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa TeJl,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpEeMEIleHHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS JSHEPTUs CXKATON
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 (U3MYECKUH CMBICT WCIOJIB3YEMBIX BEIIMYUH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apSIOBOTO M MACCOBOTO YHUCE



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBISBIISATh
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [IJISl pEIlIeHHUs, MPOBOAUTH pPACU€Thl M  OIICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3Ee, HAOMIOJEHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUE U3MepseMOol BeIMYHUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHMH ©0€3 HadajJbHOW CKOpPOCTH, Tepuoja
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, (pUKCHUpOBaTh pe3ylnbTaThl MOJYYEHHOM 3aBUCHMOCTHU
¢uznyecKkux BeIMYMH B BUAE TaONMUI] U rpaduKOB, JeiaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTb MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHAThH
U3MEpEHHS, CIeAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCIATH 3HAUYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opyiI0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JJMH3a, IUTaHETapHasi MOJIeIb aTOMa, HyKJIIOHHAs! MO/IEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3WYECKHX SBJIEHUM M  HEoOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JINH3E;
OPUBOIUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
PAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBhS U COOIIIOJICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpeesIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MH(OpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIbHBIX HICTOYHHUKOB,



UCIIOJIb30BATh MPHU BHINOJHEHUHN YUEOHBIX 3aJJaHUN HAYyYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  M3YyYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypchl
Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa
bubmuorexa [JOK
11 o - 2
M3HEa - Hayka 0 fpupose https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEHHIHAL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BeleCTBA
bu6nmoreka [JOK
2.1 1
CTpoeHHe BellecTsa https://m.eds00.ru/7f416194
99 JIBr>KeHUE 1 B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BelecTBa https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPCTATHEIE COCTOARMA BeMECTa https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

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

bubmuorexa [JOK
3.2 HHepuus, Macca, IwIoTHOCT 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuma. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlapietine KuakocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATmocepHoe faeHHe 6 https://m.edso00.ru/7f416194
44 JlelicTBuE XUJKOCTH U Ta3a HA MOTPYKEHHOE . 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmorexa [IOK
>1 PaGora n MosocTs 3 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hpoctbie MexamH3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
53 Mexantiieckas oHepri 4 1 https://m.edso0o.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 JIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TEM uugpoBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BeICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnmnorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i 7 2 1 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 AAHTHPIC ABICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 IMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 JIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B I 20 1 3
SAUMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3znen 2. MexaHu4yeckHe KoJ1e0aHusl H BOJHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXQHHHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
RAHITICCKHC BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 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

4.1 3aK0OHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue 1 mOTJIOUIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHue aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4ab
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE 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

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JarTa usyyenus

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®dusuka — Hayka o
npupoje. SBienus
IIPUPOJIBI

duznueckue IBICHUI

dusznyeckue BEIUIUHBI U
HUX U3BMCPCHHUC

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
IIPU MOMOIIH >KUKOCTHOT'O
TEPMOMETpa U AaTYuKa
TEeMIIEpaTyphl"”

Metoabl Hay4HOTO
no3Hanusg. Onucanue
(bu3MYECKUX SIBICHUN C
MOMOIIBIO MOJIeIeH

bubanoreka IIOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccienoBanue
"[IpoBepka runoTe3sl:
JAJIBHOCTB MOJIETA IIApUKA,
MYLLIEHHOTO
TOPU30HTAIIBHO, TEM



https://m.edsoo.ru/ff09f72a

OouIblIIe, 4eM OOJIBIIIE
BbICOTA ITycKa"

CrpoeHue BeliecTsa.
OnbIThI, JOKA3EIBAIOIINE
JUCKPETHOE CTPOEHUE
BEIIICCTBA

JeHb poxcdeHus
A.M. bymnepoesa,
XUMUKa

bubnunoreka LIOK
https://m.edsoo.ru/ff09fe0a

JIBU>KeHue 4acTuIl
BeIIeCcTBa

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccienoBanue
«OnpITH 1O HAOIIOACHUIO
TEIJIOBOTO PACITUPCHUS
ra3oB»

10

ArperaTHble COCTOSIHHS
BEIECTBA

11

Oco6eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI.
O6o01ieHne no pasneny
«IIepBoHauanbHbIC
CBEJICHUSI O CTPOCHUHU
BELIECTBa»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a0378

12

Mexanuyeckoe IBUKECHUE.
PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBUKECHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0a05c6

13

Cxopocts. Enunuiist
CKOpPOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a079c



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

14

Pacuer nytu u BpeMeHu
JBUKEHUS

AeHb
aemomobunucma
U OOPOMCHUKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

HNuepuusa. Macca — mepa
WHEPTHOCTH TeJ

bubnunoreka LIOK
https://m.edsoo.ru/ff0a0c10

16

InotHOCTE BeliecTBa.
Pacyer maccel 1 00beMa
TeJla IO €ro IIOTHOCTU

bubmnoreka IIOK
https://m.edsoo.ru/ff0a0fee

17

JIaboparopHast pabota
«Ornpenenenue mIOTHOCTH
TBEPJIOTO TEJIa»

18

Pemrenne 3ama4d o reme
"[TnoTHOCTH BemecTBa"

Mex0yHapoOoHblii
O0eHb YepHozo
mopsa

bubnuorexa [JOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3aumogencTaus ten. Cuia
ynpyrocTtH. 3akoH ['yka

20

JlabopaTopHas pabota
«M3yueHne 3aBUCUMOCTH
pactspkenus (aedopmarivin)
MPYKUHBI OT
MIPUIIOKEHHOM CHITBI»

21

[[SIBneHME TATOTEHUS.
Cuna TsxecTu

22

CBsi3b MEXY CHIION
TSYKECTHU M MAacCOMU Teia.

bubnunorexa LIOK
https://m.edsoo.ru/ff0al778



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

Bec Tena. Pemenue 3amau
no teme "Cuia tsoxkectu"”

Cuna TsKecTH Ha JpYTrux

23 manerax. Gusnyeckue bubmmorexa [JOK
' https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKH TUIAHET
24 W3mepenue cui. bubnuorexa LIOK
Junamomerp https://m.edsoo.ru/ff0al8cc
JAeHb cnacamensa
o o bu6mmoreka [IOK
25 B .H
ec Tena. HeBecomocthb Poccuuckou https://m.edsoo.ru/ff0al778
®edepayuu
CrnosxeHue 1ByX cui,

26 HaIlpaBJICHHBIX 10 OJTHON bu6nuoreka [JOK
IIPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

97 Pemenue 3aau o teme
"PaBHoneiicTByromIas cr"

Cuna TpeHus u €€ BUIBI.
28 Tpenue B npupoae u bubmmorexa [JOK
P pupon https://m.edsoo.ru/ff0alb9c
TEXHHUKE
JIaGoparopHas paboTa
«3yueHne 3aBUCUMOCTH
CHWJIBI TPEHUS CKOJIbKEHUS
bubnunoreka LIOK
29 OT CHJIBLI JaBJIEHUS U

Xapakrepa
COIIPHUKACAIOLINXCS
ITOBEPXHOCTEW»

https://m.edsoo.ru/ff0alcc8



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

30

Pemrenue 3agad Ha
onpeecHue
PaBHOJICHCTBYIONIECH CHUIIBI

31

Pemenue 3agau o remam:
«Bec Tenay,
«I"paduueckoe
HU300pakKeHHUE CHIT»,
«Cuibl»,
«PaBHOJEHCTBYIOMIAS CHIT»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonrtponsHas pabora no
TemaM: «MexaHuyeckoe
IBIKEHHE», «Macca,
IUIOTHOCTBY, «Bec Tenay,
«['papuueckoe
N300paxKeHue Cui,
«Cuipi»

33

Nasnenue. CriocoObl
YMCHBIICHHUA U
YBCIIUUCHUA JaBJICHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a20a6

34

JaBnenue raza.
3aBUCHUMOCTE JTaBICHUS
rasza ot o0béma,
TEMIIEPATYPhI

AeHb poxcdeHus
Jlyu bpaiins,
paHyy3cKoz20
uzobpemamens
penvegHoz20
moye4yHo20
wpugpma

but6mmorexa [IOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBieHus
TBEPABIMU TEJlaMHU,

bubnunorexa LIOK

35
JKUJIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akon ITackais
aBJICHHE B )KUIKOCTHU U
36 iwe BLI3BaHHo: bubmorexa LIOK
L https://m.edsoo.ru/ff0a2718
IEWCTBUEM CHIIBI TSDKECTH
Pemenue 3amau mo teme
37 «/laBieHure B )KUAKOCTH U buGnuorexa [IOK
https://m.edsoo.ru/ff0a2826
rase. 3akon [lackamsy»
bubnunoreka LIOK
38 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
. bubnuorexa [JOK
39 Tunpasirieckuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopiHeBon
JKUIKOCTHBIM HAacoc
Atmocdepa 3emin u
41 —— bubmnoreka IIOK
p https://m.edsoo.ru/ff0a2b5a
CYILIECTBOBAHUS
42 Bec Bo3yxa. AeHo poxcdeHus bu6muoreka [IOK
ATMoOc]epHOe 1aBIeHHE Ykanosa B.I1. https://m.edsoo.ru/ff0a2b5a
HN3mepenune atMocdepHOTo
43 aBneIz{mI OmnbIT ber bubmmorexa TIOK
a ) https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBHUCUMOCTH
44 aTMOC(EepHOTO AaBICHUS bu6muoreka [JOK

OT BBICOTHI HaJl YDOBHEM
Mops

https://m.edsoo.ru/ff0a2fc4



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

bapomerp-anepoun.

bubnunorexa LIOK
45 ATtmochepHOe JaBIICHHE
Pep A https://m.edsoo.ru/ff0a2fc4
Ha pa3IuYHbIX BBICOTAX
46 Pemenue 3amad mo reme "
AtmoctepHoe naBienue"
JleicTBUE )KUAKOCTH U rasza Bu6 OK
nonIMoTeKa
47 Ha MOTPYKEHHOE B HUX 1
A https://m.edsoo.ru/ff0a3276
Teno. ApXuMeI0Ba Cuiia
JlaGopaTopHas paboTta
«Onpenenenue
. bubmuorexa [JOK
48 BBITAJIKUBAIOIICH CHIIBI, 1
. . https://m.edsoo.ru/ff0a33fc
JCHCTBYIOIIECH HA TENO,
MOTPYKEHHOE B KHUJIKOCTB)
JlabopaTopHas paboTa 1o
TeMe «Mccnenosanue
49 3aBHCHUMOCTH Beca Tella B but6mmoreka [IOK
BOJIE OT 00BbEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUAKOCTh
YacTH TeJIa»
50 [naBame o AeHb mopska- bu6mmoreka [JOK
noo0eoOHUKA https://m.edsoo.ru/ff0a3a96
JIaGoparopHas paboTa
"KoHcTpynpoBanue
apeoMeTpa Win
51 1Y p

KOHCTPYMPOBAHHUE JIOJIKU U
OIpeJIeIIeHNE €€
rpy30MoabEMHOCTH"



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amay mo reMam:
«IInaBanue cynos.
BosnyxomnnaBanuey,
«/laBieHue TBEpABIX TET,
JKUJKOCTEH B Ta30B»

BcemupHoiii 0eHb
B00HbIX pecypcos

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabota no
TeMe «/laBieHue TBepAbIX
TeJ, KUAKOCTEH U Ta30B»

54

Mexanuueckasi pabora

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

MormnocTts. EquHuibet
MOIIIHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypoxk-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBAaEMOM IIPU MOABEME
10 JiecTHHIIE"

57

[IpocTeie MEXaHU3MBI.
Prruar. PaBHOBecue cuir Ha
ppruare

58

Pbruaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabora «lccnenoBanue
yCIIOBUI paBHOBECHS
pbIyaray

0.5

MexcOyHapoOHbIli
0eHb nmuy,

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a478e

59

Pemrenue 3agad mo reMme
«Y cmoBUsl paBHOBECHS
ppIuara»

AeHb yupka

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

Koadduunent noneznoro
NEHCTBUS MEXaHU3MA.
JlaGopaTopHas pabora
«3mepenune KII1/]
HAKJIOHHOM TJIOCKOCTH»

0.5

BcemupHoiii 0eHb
OXpPaHbI mpyoa

61

Pemrenue 3amau mo reme
"Pabora, momuocTh, KIT/T"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas SHEpIusl.
Kunernueckas n
MIOTEHIIMAJIbHAS SHEPT U

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU

JAeHb nobeodvi

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

64

YPpOoK-3KCIIEpUMEHT 10
TeMe "DKCIepUMEHTaIbHOE
oTnpeelIeHuE N3MEHEHHS
KHHETHYECKON U
MTOTEHIMATIBbHON SHEPTUU
MIPU CKAaTBIBAHUHU TEJa 110
HaKJIOHHOM MI0CKOCTH"

65

KonTponbHas padota no
teme «Paborta u
MOIIHOCTb. DHEPIHsI»

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHH4eCcKoe
nBIkeHne"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TeMe

JeHb 800ona3a

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ffe



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

"JlaBieHue TBEPIBIX TEII,
SKUIKOCTEN U ra3oB"

PesepBHblii ypok. Pabora ¢

68 Texctamu 1o teme "Padora. 1
MouHocTs. DHeprus”
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOT'PAMME




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnbie | Ipakruueckune | JlaTa nsyqenus
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
WX OIBITHBIC
MTOATBEPK ICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKYT
Mogaenu TBEpIOTO,
3 JKHIKOT0 ¥ ra3000pa3Horo 1 bubnnorexa LHOK
N p https://m.edsoo.ru/ff0a540e
COCTOSIHMI BelllecTBa
OOBbsicHeHHE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 ra3o00pa3HOro COCTOSTHUM 1
BEIIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannnueckue n 1 bubnuoreka [IOK
amop(dHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBanue u
6 KalWUIIPHOCTb. 1 bu6muoreka [JOK
IToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSKCHHE



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

TemnoBoe pacmupenue u

bubnunoreka LIOK

5
cxKatue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b

3 TEMIEPATyPhI CO
CKOPOCTBIO TETIIOBOTO
JIBMDKCHUS YaCTHIT
BayTpeHHss dHeprus.

9 CHZ(FJE6I)I I/I3M€H§HI/I$I buGnuorexa [IOK

N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH HEPTHH
bubnunorexka LIOK
10 B eronepeaa
HARLTEILIOTIEpeAatn https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTueckoe

11 HCIIOJIb30BaHHE TETIOBBIX bubmnoreka IIOK
CBOICTB BEIIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepuajoB B LEJIX
sHeprocoepexeHus"

12 KonanuecTBO TEIIOTHI. bubmunoreka IIOK
VY aenpHas TEI0€MKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO

13 Oamnanca. TermmooOMen u bubnmorexa IOK

’ https://m.edso00.ru/ff0a7088
TEIJIOBOE PaBHOBECHUE
JlabopaTopHas pabota
"UccnenoBanue ABJICHUS
but6mmorekxa [IOK
14 TEII000MeHa Ipu

CMEITUBAaHUN XOIOIHON U
ropsiueit Boabl"

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
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

Pacuet xommuecTBa
TEIJI0ThI, HEO0OXOJUMOTO

15 JUTsl HAarpeBaHUs TeJla U
BBIZICJISIEMOTO MM TIPH
OXJIAKICHUU
JlaGopaTopHas pabora
16 "On E CJ'IIC)HI/IC . €JILHON bubmorexa LIOK
pe A | https://m.edso0.ru/ff0a6bb0
TEILUIOEMKOCTH BEIECTBA
DHeprus TOIIUBA.
17 V nenwHas TeIioTa bubmiorexa HOK
a https://m.edsoo.ru/ff0a7b5a
cropaHus
IImaBnenue u
OTBEpJIEBAHNE
18 K Hcﬁannnqecxnx TN bubmorexa HIOK
P ) https://m.edsoo.ru/ff0a71d2
VYV nenbHas TenaoTa
IUTABIIEHUS
JlabopaTopHas pabota
19 "Onpenenenne yaeabHON bubnmorera [IOK
pe A " https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IUIABJICHUS JIbIa
20 [TapooOpazoBanue u bubmmnoreka HOK
KoHAeHcauus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nennnas
TEeI10Ta NapooOpa3oBaHUs
21 W KOHJICHCAITUH. but6mmorekxa [IOK

3aBUCUMOCTD
TEMIIEPATypPBl KUIIEHUSA OT
aTMoc(hepHOro JaBICHUS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

Bnaxnocts Bo3ayXa.
JlaGopaTopHas pabora
"Onpenenenue
OTHOCHUTEIIEHOU
BJIAKHOCTH BO31yxa'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agaq Ha
onpe/eeHUE BIKHOCTH
BO3lyXa

24

[IpunHMns paboTh
TEIUIOBBIX JIBUTATENEH.
[TapoBas TypOuHa.
JIBUraTenb BHYTPEHHETO
CropaHusl

25

KIIJI TenmoBoro
nsuraresns. TemnnoBbie
JIBUTATEJIHM U 3aIUTA
OKpY’Karollel cpebl

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUA U
MpEeBpalICHUA DHCPIUA B
TCIIOBBIX ITpOoLeccax

AeHb
3HepzemuKa

27

IToaroroBka x
KOHTPOJILHOHM paboTe 1o

TeMe "TemnIoBbIE IBICHUS.

N3meHeHune arperaTHbIX
COCTOSAHUH BerecTBa'

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no

TeMe "TenaoBbIe IBJICHUS.

W3meneHune arperaTHbIX
COCTOSIHMI BelecTBa"

bubanoreka LJOK
https://m.edsoo.ru/ff0a86ae



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

29

Dnektpuzanus Ten. [[sa
poJia AIMEKTPUIECKUX
3apsioB

30

Ypoxk-uccienoBanue
"DnexkTpu3anus Tein
WHAYKIUEH U TpU
CONPUKOCHOBEHUH"

31

B3aumoneiicteue
3apsSUKEHHBIX Tell. 3aKOH
Kynona

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

32

DNeKTprUYEecKoe moJie.
HanpsixeHHOCTB
AJEKTPUYECKOTO TOJISL.
[IpuHuun cyneprno3unumn
ANEKTPUYECKUX TTOJIEH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekrpuueckux
3apsA70B. DIEeMEHTApHBIN
3apsan. CtpoeHue atoma

34

[IpoBonHMKY 1
TUDJICKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaaa

AeHb pocculicKoli
neyamu

bu6anoreka LIOK
https://m.edsoo.ru/ff0a8ef6

35

Pemrenue 3agaq Ha
MPUMEHEHHUE CBOMCTB
AJIEKTPUYECKUX 3apsa0B

bubnunorexa LIOK
https://m.edsoo.ru/ff0a90cc

36

DNEKTPUUECKUH TOK,
YCIIOBHS €r0
CYIIECTBOBAHHS.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a95a4



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

Uctounuku
3JIEKTPUYECKOTO TOKa

37

JIeNCTBUA DIIEKTPUYECKOTO
TOKa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

38

VYpok-uccienoBanue
"JlelicTBUE
AJIEKTPUYECKOTO I10JIsI Ha
MIPOBOJTHUKH U
TUBJIEKTPUKN"

TambAHUH OeHb,
0eHb pocculicKo2o
cmyodeHYyecmea

39

DNEeKTPUUYECKHI TOK B
MeTaJliaX, KUJIKOCTSIX U
razax

bubnuoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas menb 1 eé
COCTaBHBIE YacTH

41

Cuna Toka. JJaboparopHast
pabota "U3mepenue u
pETYJIINPOBaHUE CUJIIBI
TOKa"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8bd6

42

DnexTpuyecKoe
HanpsbkeHue. BoirbTmerp.
JlaGopatopHnas pabora
"U3mepenue u
perynupoBaHue
HarpspKeHns"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBienue
IIPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBIICHHUE BEILECTBA

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738



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

44

Jlaboparopnas pabota
"3aBUCUMOCTH
AJIEKTPHYECKOTO
COIPOTHBIICHUS
MIPOBOJTHUKA OT €T0
JUTWHBI, TTOIIAIH
MOTICPEYHOTO CEUCHUS U
Marepuaia"

JeHb monodozo
uszobpemamens

bub6nmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHCHUMOCTh CHJIbI TOKA
OT HaNPSDKEHUsI. 3aKOH
Oma 1t yyacTka 1enu

bubnuoreka [IOK
https://m.edsoo.ru/ff0aa44a

46

JlaGopaTopHas paboTta
"UccneqoBanue
3aBUCHMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3UcTop,
OT COTIPOTHBIICHUS
pe3ucTOpa M HANPSIKCHHS
Ha pe3ucrope”

bubnmorexa LIOK
https://m.edsoo.ru/ff0aa04e

47

IlocenoBaTenbHOE U
napajuieTbHOE COCTUHEHUS
HpOBOI[HI/IKOB

48

JlabopaTopHas pabota
"[IpoBepka npasuia
CJIOYKEHUS HANPSKEHUN
IIPH TOCJIEI0BATEIEHOM
COETMHEHUH JIBYX
pe3uctopos”

but6mmorexa [IOK
https://m.edsoo.ru/ff0aaa58

49

JlabopaTopHas pabota
"I[IpoBepka npaBuia ajs

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aadle



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

CUJIBI TOKA MPHU
napajuieIbHOM
COCAMHEHHUH PE3UCTOPOB"

50

Pemenue 3anau Ha
IpuMeHeHue 3akoHa Oma
JUISL pa3IMYHOTO
COCMHEHUS TPOBOJHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0aaf8a

o1

Pabora 1 MoIHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH Jxxoyns-Jlenna

AeHb 3emnu

bubmnoreka IIOK
https://m.edsoo.ru/ff0ab124

52

JIaboparopHast pabota
"Onpenenenue padboTsl U
MOIITHOCTH
3JIEKTPUYECKOro ToKa"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ab3e0

53

DNeKTPUYECKHE LETH U
noTpeduTenu
JIEKTPUYECKOM SJHEPTUU B
obrTy. KopoTkoe
3aMbIKaHHE

MexOyHapoOHblii
deHb meampa

bubanoreka IIOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTpPOJIBbHON paboTe 1o
TeMe "DIIEKTPUYECKHE
3apsbl. 3apsHKEHHBIE Tea
U UX B3aUMOJEHCTBHUS.
[TocrossHHBIM
AIEKTPUUYECKUN TOK"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0abd2c

55

KonrtponsHas pabora no
TeMe "DJIeKTpUUYEeCcKue
3apsbl. 3apsHKEHHBIE Tea

bubanoreka LJOK
https://m.edsoo.ru/ff0abea8



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

U UX B3aUMOJEHCTBHA.
ITocTosHHEBINI
AJIEKTPUYECKUMA TOK"

56

ITocTossHHBIC MATHUTEIL, UX
B3aUMO/JICTICTBUE

S7

Ypoxk-uccienoBanue
"N3y4yenue nosei
HOCTOSTHHBIX MarHuToB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoOe MoJe.
MaruuTtHoe 1oJjie 3eMJIH U
€ro 3Ha4YeHue IS JKU3HU
Ha 3emie

AeHb yupka

bubnuoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OnbIT Opcrena.
MarauTHoe I10JIe
3JIEKTPUYECKOTO TOKa
MarsuTHO€ noje KaTyIuKn
C TOKOM

bubnmorexa LIOK
https://m.edsoo.ru/ff0acld?

60

IIpumeHeHne
AJIEKTPOMArHUTOB B
TexHuke. JJaboparopnas
paborta "U3yuenue
JeiCTBUSL MArHUTHOTO
MIOJIS1 Ha TIPOBOJTHUK C
TOKOM"

0.5

bu6anoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DIIEeKTPOABUTATETH
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ac86c



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

Y Ha TPAHCTIOPTE.
JlaGopaTopHas pabora
"KoncrpyupoBanue u
n3ydeHue paboThl
3JIEKTpOABUTATEINS "

62

OnbiTel Papazes. 3akoH
3JIEKTPOMArHUTHOMN
uHaykuuu. [IpaBumno
Jlenma

63

DIEeKTPOTeHEPaTop.
CriocoOsI mostyueHus
ANEKTPUUYCCKON SHEPIHUH.
DIEeKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX
NCTOYHHKAX BHCpFI/II/I

AeHb ConHya

64

IloaroToBka k
KOHTPOJIbHOHM paboTe 1o
TeMe "DIIeKTpUYECKHe U
MarHuTHbLIE ABJIeHUS"

65

KonrtponbHas pabora no
TeMe "OIJIEKTPUUECKHE U
MAarHUTHBIE SIBJIICHUS"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHylit ypok. Pabora ¢
TEKCTaMU 10 TEME
"TennoBsie siBICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0accse

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU 10 TEME
"[TocTostHHBII
AIEKTPUUYECKUN TOK"

BcemupHbilii 0eHb
MeOUYUHCKUX
cecmep

bubanoreka LJOK
https://m.edsoo.ru/ff0acdc6



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

PesepBHblii ypok. Pabora ¢

68 TEKCTAMHU I10 TEME 1
"MarauTtHble aBiaeHus"
BIIEE KOJIMYECTBO UACOB
OBIII OJI CTBO CO 68 145

I10 ITPOT'PAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabnbie | Ipakruueckue | JlaTa nsyqenus
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTD 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBHKEHUS
PaBHOMepHOE bubnuorexa [JOK

3 . 1
MPSMOJIMHEITHOE IBUYKEHHUE https://m.edsoo.ru/ff0ad19a
HepaBHomMepHOE

4 IPSIMOJIMHEVHOE JIBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOPOCTh
[IpssmonunenHoe

5 ABHOYCKOPEHHOE 1 bubmorexa HOK
P yexop https://m.edsoo.ru/ff0ad8d4
JIBUKEHUE. Y CKOpEHUE
CKopocCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O 1
neuxenus. ['padux
CKOPOCTH
JlaGopaTtopHnast pabota

7 "OnpeneneHye yCKopeHus 1 1 bubnuorexa [IOK

TeNa Ipu
PaBHOYCKOPEHHOM

https://m.edsoo.ru/ff0adb18



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

JIBIDKEHHUH 110 HAKJIIOHHOM
miockocty"

CBo0OogHOE MMaJieHHuE TEIL.

8
Omnpitel [Manmmnest
PaBHOMEpHOE IBHKEHUE TIO
okpyxHocTH. [lepuon n
9 qafona obpa elfna " bubmmorexa [JOK
. path ' https://m.edsoo.ru/ff0ae176
JInnelinas u yrinosas
CKOPOCTH
10 LlenTpocTpemuTenbHoOE
yCKOpEeHue
1 [TepBriii 3akoH HproTOHA. bubnmnoreka [JOK
Bexkrtop cunbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bubnnoreka [JOK
PaBHoxelicTByIOILIas cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnoreka [JOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
Pemenue 3agaq Ha
14 MIPUMEHEHNE 3aKOHOB bubmmorexa [JOK
P https://m.edsoo.ru/ff0aeb6c
Hsrotona
15 Cuina ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau o teme
«Cuna ynpyroctu»
JlaGopaTtopHnast pabota
bu6mmorexa [IOK
17 «OrnpeneneHue )KeCTKOCTU

IPY>KUHBD)

https://m.edsoo.ru/ff0aece28



https://m.edsoo.ru/ff0ae176
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

bubmuoreka [JOK

18 C
118 TpeHud https://m.edsoo.ru/ff0af738
19 Pemienue 3amay o teme bubmuorexa [JOK
«Cuia TpeHus » https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnast pabora
20 "Onpenenenue bubnmoreka [JOK
Koa(durmenTa TpeHust https://m.edsoo.ru/ff0af8be
CKOJIb)KeHUA"
Pemenue 3agau no reme
21 "3akonsl HetoToHna. Cuia bubmorexa LHOK
' | https://m.edsoo.ru/ff0afh8e
ynpyroctu. Cuia TpeHus
Cuta TSKECTH U 3aKOH
99 BCEMHUPHOT'O TATOTCHMUS. bubnnorexa [JOK
YckopeHue cBOOOIHOTO https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koHpepeHIus
"JIBM>KEHUE TeJl BOKPYT
23 TPaBUTALMOHHOTO LIEHTPa
(ConmueuHas cuctema).
lNamaktuxn"
Pemenue 3agad mo reme
24 "Cuita TSOKeCTH U 3aKOH bubmorexa LHOK
| https://m.edsoo.ru/ff0af5f8
BCEMUPHOTO TATOTEHUS
IlepBasg kocMHuueckas
25 ckopocTh. HeBecomocTh 1 bubmorexa HOK
p ’ https://m.edsoo.ru/ff0af33c
neperpy3Ku
26 PaBHOBecue matepuanbHONR bub6nuorexa [IOK

TOYKH. AOCOIIIOTHO TBEPIOC

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Teso. PaBHOBecue TBEPAOTO
TeNa ¢ 3aKperIEHHON 0ChIO
BpallleHus

MowmeHT cuisl. LleHTp

27
TSIKECTH
Pemenne 3amau mo teme
28 "MoMmeHT CI/IIJ[IBI Lent Bubmiorexa LIOK
| p https://m.edsoo.ru/ff0b02b4
TsKECTH"
IToaroroBska k
KOHTPOJILHOH padoTe 110
29 TeMeI?'MexaHnlzlecxoe bubmmorexa [IOK
https://m.edsoo.ru/ff0b0408
JIBIKEHHE.
Bsaumopneticteue ten"
KonTponbHas pabora no
30 TeMe "MexaHHdecKoe bu6mmoreka [JOK
JIBHOKEHHE. https://m.edsoo.ru/ff0b06ec
Bsaumoneiicrsue ten"
Nmnynsc Tema. Umimynse
31 CUJIBL. 3aKOH COXpaHEHUs bubnuoreka [IOK
UMITyJIbCA. YTIPYyroe u https://m.edsoo.ru/ffOb07fa
HEYyNpyroe B3auMoJIeCTBIE
Pemenwne 3aga4d mo teme JeHb pakemHbix
32 "3aK0H CcOX HaHeHI/IsI eolick u bubmorexa HOK
"p https://m.edsoo.ru/ff0b096¢c
HUMITYJIbCA apmunnepuu
Ypok-koHpepeHIus AeHb poxcdeHusn
33 "PeakTUBHOE IBUXEHUE B Tynoneea A.H.,

IPUPOJIE U TEXHUKE"

a8UAKOHCMpPYKmMopa



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

34

Mexannueckas pabora u
MOIIIHOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0a84

35

Pabotra cuinbl TSKECTH,
CHUJIbI pryI‘OCTI/I 1 CUJIBI
TpEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

JlaGopaTtopHnast pabora
«Omnpenenenue padoOThI
CHUJIbI TPEHUS IIPU
PaBHOMEPHOM JIBUKECHUH
TeJIa 10 TOPU30HTATIBHON
TIOBEPXHOCTHY

37

CBs13b SHEPruu U paboThI.
[TorennuanbHas FHEPrUs

BcemupHblii 0eHb
¢ymbona

38

Kunernueckas sneprusi.
Teopema 0 KHHETUYECKOM
SHEPruun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHMsI SHEPTUU
B MEXAaHUKEC

40

JlaGoparopHas paboTa
«M3ydeHue 3aKkoHa
COXpaHEHHSI YHEPT UM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

Konebarensnoe JABHIKCHHC
" CT0 XapaKTCPUCTHUKHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromye KojaeOaHusl.
BreinyxaeHHbIe KOJIeOaHMs.
Pe3onanc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

Maremarnueckuii u
MPY>KUHHBIA MasTHUKH



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

Ypok-uccnenoBanue
«3aBUCUMOCTD IEpHOJIA
KoJie0aHuM OT )KECTKOCTH
HPYKUHBI U MAacChl IPy3a»

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

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

46

JlaGopaTtopHnast pabora
«Ompenenenre 4acTOTh U
nepuoza KojieOanui
NPY>KUHHOTO MasITHUKa

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

47

JlaGopaTtopHnast pabora
«[IpoBepka HE3aBUCUMOCTH
nepuoja Kojaebanuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
Macchl Tpy3a»

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

48

MexaHngeckne BOJIHEL.
CBolicTBa MEXaHHUYECKUX
BOJH. [IpogonbHbie 1
MOTNEPEYHBIE BOJIHBI

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

49

VYpok-koHpepeHIus
"MexaHn4ecKkne BOJIHEI B
TBEPIOM TeEIIE.
CelicMudyeckue BOJHBI"

50

3Byk. PacipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoBanue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOThI"



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

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUI
pEe30HaHC

53

Ypok-koHpepeHuus
"V1pTpa3Byk U HH(pa3ByK
B PUPOJIE U TEXHUKE"

JeHb uH»3teHepHbIX
8olicK

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

54

ITonroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "3aKOHBI COXPaHEHHUS.
Mexanuueckue KoyiebaHus
Y BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpsHas pabora o
TeMe "3aKOHBI COXPaHEHHUSI.
MexaHnueckue KojaeOaHus
Y BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
3HeKTpOMaFHI/ITHBI€ BOJIHBI

JeHb poxcdeHus
Jlyu Bpaiina

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
AJIEKTPOMATrHUTHBIX BOJTH

58

VYpok-koHpepeHuus
"Mkama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
AIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSI3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenoBanue
"N3yueHne CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

[IOMOILBI0 MOOUIIEHOTI'O
tenedona"

60

Pemenne 3amay Ha
ONIPEAEIIEHUE YACTOThI U
JUINHBI BHGKTPOMaFHHTHOﬁ
BOJIHEI

61

OneKTpOMarHuTHas
npupoja ceera. CKopocTh
cBeta. BoiHOBBIE CBOKCTBA
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

WcTounukm cBera.
[IpssmonunenHoe
pacrpocTpaHeHHE CBETA.
3armenust Connua u JIyHbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aK0oH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
NIpUMEHEHNE 3aKOHA
OTpaKeHHsI CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3akoH
TIPEJIOMIICHUS CBETa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3aea

65

[TonHoe BHYTpeHHEE
OTpa)KEHUE CBETA.
Hcmonp30BaHue MOJTHOTO
BHYTPEHHETO OTPaKEHUS B
OINITHYECKUX CBETOBOJIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopartopHas paboTa
"HccnenoBanue
3aBUCHMOCTH yTJIa



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

MIPEJIOMJIEHUSI CBETOBOT'O
Jyda OT yrJia NajJieHus Ha
rpanuiie "Bo3gyx-crexkiao""

Ypok-koHpepeHuus
"M coin30BaHue IIOIHOTO

JeHb 3aWnTHUKA

67 BHYTPEHHETO OTPa)KECHUS:
OteyecTtBa
CBETOBO/IbI,
ONTHKOBOJIOKOHHAS CBS3b"
68 Jlunzel. OnTyeckas cuia bubnuorexa [JOK
JIMH3bI https://m.edsoo.ru/ff0b3f2c
69 [octpoenne nzodpakeHmit bubnuoreka [IOK
B JIMH3aX https://m.edsoo.ru/ffOb444a
JlaGopaTopHnas pabota
70 "Onpenenenne GOKyCHOTO bubnnoreka [JOK
pacCTOSIHUA U ONITHYECKON https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIICH JTUH3BI"
Ypok-KoH(pepeH s
’ p epeny AeHb poxcdeHusn bubnnoreka [JOK
71 Orntuueckue JINH30BBIC
" lFanuneo Fanunesn https://m.edsoo.ru/ff0cOa7e
npuOOpbI
79 I'na3 xak onrudeckas bu6mmoreka [JOK
cucreMa. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus
73 "edexTol 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue Gemnoro cBera B
74 criektp. OnbiTel HproTOHA. bubnuotexa [JOK

CrnosxeHne CeKTpaIbHbIX
1BeToB. Jlucnepcus ceera

https://m.edsoo.ru/ff0c0f4c



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

JlaGopaTtopHnast pabora
"OnbITHI MO PA3IOKECHUIO
0enoro cBera B CIEKTP U

bu6mmoreka [IOK

75
BOCHPIIITING fBeTa https://m.edsoo.ru/ffOcOe2a
MPEAMETOB MPU UX
HaOJIOJICHUU Yepe3
[BETOBbIE (HPUIBTPHI"
YPpOK-IpaKTUKyM
"BosiHOBBIE CBOMCTBA
76 CBETa: AMCIIEPCHs,
UHTEepEepeHIHs U
madpakus'
77 OmneiTel Pesepdopna u bubmuoreka [JOK
IJIAHETapHAask MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins
aroma bopa
Hcenyckanue u nornomexHne
79 cBeTa aToMoM. KBaHTBI bubmorexa HOK
y ' ’ https://m.edsoo.ru/ff0c144c
JlunHeituaTeie CEKTPHI
YPOK-TIPaKTUK
80 "P]i)a6mop eHUe le\'l/[eKT OB bubmorexa LHOK
A | P https://m.edso0.ru/ff0c1550
UCITyCKaHUS
81 PagmoaktuBHOCTS 1 €€ bubmuorexa [JOK
BUJIbI https://m.edso0.ru/ff0c1672
89 Crpoenue aToMHOTrO sipa. bubnmoreka [JOK
Hyxknonnas moaens https://m.edsoo.ru/ff0cl18ac
83 PannoaxkTuBHBIC bu6mmoreka [IOK

npeBpateHus. M3otomnsl

https://m.edsoo.ru/ff0clal4



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
https://m.edsoo.ru/ff0c1a14

84

Pemenue 3amau mo teme:
"PannoaKkTUBHEIE
npeBpaiieHus"”

bubmuoreka [JOK
https://m.edsoo.ru/ffOclb4a

85

[Iepuon nonypacnana

86

VYpok-koHpepeHus
"PagnoakTHBHBIE
U3ITy4eHUS B TIPUPOJIE,
MeIUIUHE, TEXHUKE"

BcemupHbliii 0eHb
HayKu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuu. 3aKOHBI
COXpaHEHHUS 3apsiIOBOTO U
MacCOBOI'0 YHCET

bubmuorexa [JOK
https://m.edsoo.ru/ff0c1c58

88

OHeprust CBSI3M aTOMHBIX
anep. CBsi3b Macchl U
SHEPrUu

bubmuorexa [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemenwue 3anau no teme
"SI nepuble peakuun”

90

Peaknnu cuHTe3a n
nenenus saep. Ucrounuku
sHeprun CoJlHIIA U 3BE3]T

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-koHpepeHIus
"SInepHas SHEpreTHKa.
JleficTBHS paguOaKTUBHBIX
W3JTyYEHUI Ha KUBbIE
OpraHu3Msl"

AeHb namamu
noa2ubwux
nodsodHUKO8

92

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
TeMe "DJIEeKTPOMarHUTHOE
noJie. JNEeKTPOMarHUTHbIE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e



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

BOJIHEL. KBaHTOBEIE
sBjeHus"

93

KonTtponpHas pabora o
TeMe "DIeKTPOMarHuTHOE
nosie. DJIEKTPOMarHuTHbIE
BOJIHBL. KBaHTOBBIC
ABJICHUS"

94

[ToBTOpenue, obobIeHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumopeiictBue

n

TCJI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, obobICHNE.
Pemenne pacdyeTHsIX U
KauyeCTBEHHBIX 33/1a4 110
teMe "TemoBbie
npotecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpEeHnue, 06061IEeHNE.
Perenne pacueTHbIX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TermioBbix
nBuraresei”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6oOIIEHNE.
Penienune pacueTHbIX U
Ka4eCTBEHHBIX 3a]1a4 MO
teme "KIIJ]
JIEKTPOYCTaHOBOK"

AeHsb ConHya

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, o6oOIIeHNE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "CBeToBbI€E sIBIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, obodIICHNE.
Pabora c Tekcramu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, oboOIIeHNE.
Pabora ¢ TexkcTtamu 1o TeMe
"Konebauus 1 BOJIHEL"

AeHb paduo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, obobIeHNE.
Pabora ¢ Tekctamu 1o TeMme
"CBeroBbl€e aBiIeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o6odIICHNE.
Pabota ¢ TexkcTaMu 110 TeME
"KBanToBas u simepHas
¢duzuka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






