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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUI M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpamMmsl 10 (U3MKE HaANpaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHS
¢u3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysbTaTaM 0O0y4YeHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (IO Kjaccam), MpeuiaraeT NPpUMEPHYIO MOCIEI0BATENbHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ UEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIIO B CO3/IaHUHU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM /711 €CTECTBEHHOHAYUHbIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3ydyaeMbIX XHUMHEH, OWoJIoTHel, acTpoHOMUEH ©  (U3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBCHHOHAyYHYIO KapTHHY MHpa,
NpeIoCTaBisgeT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHus COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaroniuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJb30BaThb  HAy4yHbIE
JI0Ka3aTeNIbCTBA JUIsl TOJTYYE€HHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKK HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepanuu, pean3yOMNUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONM pelICHUEM



Komnernn Munucrepersa npocserienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3UKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUW HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M JKCHEPUMEHTAIbHBIC HWCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEl (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3HMKHU, aHAIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKA AKCIEPUMEHTATBHBIX 3a/IaHUM, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIET0 MUPA.

®dusnka — Hayka O mnpupone. SIBneHus npuponabl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BenuuyuH. Puznyeckue
npudopsl. [lorpemHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4arOT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCcKUX SIBICHHI C OMOIIBI0 MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEHBI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmmeparypsl HNpH MHOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OoJibllie BhICOTA
IyCKa.

Paznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTroOMbl W MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HabGmomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOI'O PACHIMPEHHMS Ia30B.
3. OnbITh 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWkKeHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHe TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cuia Kak XapakTepucTuka B3aumozeincTBus Ten. Cuiia ynpyroctd M 3aKoH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUECKOTo JIBHXKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus MHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH MIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEJL.
6. CrnoxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomel u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKEHHS OpycKa WM IapuKa IO
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tera.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
NPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUS ¥ YBEJIUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCHMOCTh JaBJEHUS raza OT 00BEMa, Temmeparyphl. llepemada maBieHus
TBEPJBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyIIecTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuueckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYyKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHUCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w NP

~

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. [IpumeHeHue mpaBuia pPaBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue ycnoBuiM paBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMSI
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpLICHUE paboTHI. Bunsl TeIUIONEepeaun:
TEILIONIPOBOJHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpunruner pabotel TermoBeix apurareneir KIIJ[ TermoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHuid cMaurBaHUs U KallWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro paciupeHus Tem.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH O00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTyphl.

Buae! Tenmonepenayu.

OxJtaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TJIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSIKCHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJTK caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

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

HaGmronenne wu3MeHeHUS] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMUECKUM LIMJIHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apspKeHHBIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3JIeKTpuuecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyuecKux 3apsioB. DJIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KUAKOCTIX U ra3ax.

Onextpuyeckad nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocienoBarenbHOE W MApaJJIEIbHOE  COEAMHEHUE
MIPOBOJHUKOB.

PaGora u wMomHOCTh 3neKkTpudeckoro Toka. 3akoH Jlxoyms—Jlenma.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe T1oOJIe  JJIEKTpUYECKOro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Vcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAYyKIMU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKY U TUAIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIeEPMETPOM.
. I3MepeHne 31eKTPUIEeCKOro HalpsHKEHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOJABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o v ok~ ow

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO OJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COIPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOpP, OT
COTNPOTUBJICHUS PE3UCTOPA U HANIPSHKCHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia i CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB  TPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBHCHUMOCTh CHWJBl  B3aUMOJECHCTBHUSA
KAaTyIIKH C TOKOM M MAarHMTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/L 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nerkeHue. HepaBHoMmepHoe npsimonnHenHOEe ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiinHEHOe JBrkeHue. (CBoOoOHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

ITepseiit 3ak0H Hprotona. Bropon 3axkoH HeroTtoHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPEHUS CKOJIbXKEHHUS, CHUIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh u meperpysku.

PaBHOBecue martepuanbHONl TOUYKH. AOCOMOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexannueckass pabora W MOIIHOCTB. PaboTa CHiI TSKECTH, YNPYrOCTH,
TpeHusi. CBA3b 3HEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SJHEprus CxKATOM Npy)UHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DSHEPI'UH.

Hemoncmpayuu.

1. HaGnroneHue MexaHMueCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHME TyT€ W TPACKTOPUIl IBUKEHHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

Habmroienue nBUKeHus Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JIEUCTBYIOIIEW Ha HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Mpu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca MPU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHre UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJCHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU MIPU JABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKSHHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAaKJIOHHOM TUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIb
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIEeHTa TPEHUST CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTHM TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHue 3aK0HAa COXPaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIbBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHue dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHrie 4acTOThl M IEPHOJA KOIeOaHUH MPYKUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH TEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuoja  KojeOaHui
NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUs.

I L

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHerHOE
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHus cBera. llonHoe BHyTpeHHee
OTpakeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKOTNIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtu4eckui CBETOBO/I.

Xop ydei B coOuparoreit JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxens riaa3za.

11. Paznoxenue 6eoro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
MaJICHUs.

2. M3yueHue xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBUCUMOCTHU YyIJIa IMPCJIOMJICHUA CBCTOBOI'O Jiyda OT YyTJIa
NNaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilomydenue n306paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB IPHU UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanToBbIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U MOroleHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PannoakTuBHBIE
npespamenus. [lepuon momypacmnana aTOMHBIX sSI€ED.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIUX U3TYyUYEHUN.

6. Perucrpanus uziydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaOnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTHULBI IO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTMBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINKA MOAYJIb NTPEAHA3HAYEH JI1 CUCTEMATHU3alu1
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIKX ATOT yU4EOHBIN MpeaMerT.

[Ipy M3y4eHUM HAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHMS, pelaTh 3a4a4d, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIAaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWU pAacClO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAyUYHbIE METO/IbI UCCIIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBHI HAmOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
SHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3rUecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKUX MpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUU (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBbHO-3TUYECKUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BAXKHEHMIIEH COCTABIIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBHJI 0O€30MacHOr0 IOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCJIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUHM, MpPU3HAHUE CBOETr0 MpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO NMPOdeCcCHil, CBA3aHHBIX C (PHU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM JJIs pEIIeHUs 3aj1ad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh OINBITY W 3HAHUSIM
APpYTUx,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPEeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
du3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B NPUOOPETCHUH HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBHM C YYETOM BIMSHHS Ha OKPYXAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pACCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3M TMPHU H3YUYECHUU (PUIUIECKUX
SIBJICHUU U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJNB30BAHUEM JEAYKTHUBHBIX
Y WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus ydeOHOU Qu3ndecKkon
3amauM (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hamboisee
HOJIXOJSIIETO ¢ YYETOM CaAMOCTOSTEIbHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCITIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH M0 CAMOCTOSITENBHO COCTABIIECHHOMY IUJIaHY OIIBIT, HECIOKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaumeii:

MPUMEHSTh Pa3IUYHBIE METOJbl, HHCTPYMEHTBI U 3alpPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY TPEICTABICHUS
uHpopMaIUl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHKI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa pEIIeHWE 3a/ladyd U TOJJCp KaHHe
O1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IMYMe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOTO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (hHU3NYECKON
poOJIeMBI;

IIPUHUMATh LIEJIN COBMECTHOU AESATENBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JMOCTHKEHUIO: paclpelesaiTb poiH, OOCYKJIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOI'O PE3YyJIbTATa IO
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHus (pU3NUECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, TPHUHSITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
TpynIon);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pellieHusl (pU3nUecKon 3a1auul Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;
nenatb BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyallMy U Npejararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIE B XOJ BBIIIOJHEHHUS
(Gu3NYeCKOro  HMCCIENOBaHMS WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMMOKY MpPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konIy 00yueHus B 7 Kkjacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeEIlIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUS, PAaBHOJIEUCTBYIOIIAS
cuna, jaedopmanua  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBaeHus (auddysus, TEIIOBOE IBUXKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tiepefada AaBjiCHUsS TBEPABIMU TelaMH, XUIKOCTIMU U
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJ, [PEBpALICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HNUECKOE SBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
MPUMEPHI TBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B JKHBOW W HEXKHUBOUN
NpUPOJIC, NECUCTBUE CHUJIbl TPEHUS B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TEeJIe YeJI0BEKa, MPU 3TOM NEPEBOUTh MPAKTUUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJIbl, KOIPOUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIHOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3bIBAIONINE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TPpahrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0joka),
«30JI0TO€ TIPAaBWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKOMN
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PUIUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemars pacu€THele 3aJadyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIWUTh CHPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTy4YEeHHOU (PU3NUECKO BETUYUHBI;

pacrno3HaBaThb MNpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIIMCAHUH UCCIIEI0BAaHUS BBIICIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
bu3nUecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMbIEC
MPEANOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrofl C HCIOJNBb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PAaBHOMEPHO JBWXKYLUEroCsd Tela OT BPEMEHU [BHKEHHS Teja, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Teja U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUMpaTh YCTaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEIJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUila TPEHHS] CKOJBKECHMUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOIIAs  CWUJa, JIEUCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUIKOCTh TeNo, KOA(D(UIIMEHT IMOJIE3HOTO JeHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEJIO)KEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BETMUMHEI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIMIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN U HETIOABUKHBIA 010K, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, APEOMETP ), UCTIONb3YsI 3HAHU S
O CBOMCTBaxX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWN B TIOBCEIHEBHOM
KU3HU JJi1 oOecriedeHus] 0€30MacHOCTU MPH OOpalleHHH ¢ MPUOOpaMu |
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUSI B OKPY KaloLEeH Cpeie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TyTEM CpPaBHCHHMSI PA3IMYHBIX HWCTOYHHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJIHCHHH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  coAepKaHWs, CIPaBOYHBIE MaTepHAIIbI,
pecypchl cetn MHTEpHET, BlageTs mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OAHON 3HAKOBOIM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHHUKOB WH(pOpMAIUU (HU3HUECKOTO CONEPIKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHHUS O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NpPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALINEH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TIPYMNIbI,  BbICTPAaUBATh
KOMMYHHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIMX.

K kxoHIy 00yueHus B 8 kiacce rnpeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: MAacca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUJIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pa3nuyarh ABJIEHUSA (TEIJIOBOE PACUIMPEHUE U C)KATHE, TEIUIoNepeaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JNCHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MHTYKIIHS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM 4HclIe (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3amMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHUM;

OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYHHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIECTBA, VYACNbHAs TeIUioTa



IUTaBIICHUS, YJENbHAs TEIjaoTa MapooOpa3oBaHUs, YJENIbHas TEIIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHH 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIICHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0 TOKAa), NpH ONHCAHMM NPABWIBHO  TPAKTOBATH
¢u3HYECKU CMBICT MCIOJIB3YEMBIX BEIUYHMH, 0003HAYEHUS U €AMHHIIBI
(¢u3nyeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma aJis yJacTka Lelu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluil NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEPA: BBIABIITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB C OMnopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a1adyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs] 3ajJauyd, BbHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEOoOXOJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIU
(bU3MYECKUX METOIOB, HCIOJb3ys ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh TOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
(bu3MYecKuX CBOMCTB Tell (KanWJIISpHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa W3JIydarollel (MOorjomaromei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATypbl KUIKOCTU U
IIOMAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO MOJS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYyITUPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/I OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO31yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  HCHOJB30BAaHUEM TNPSIMBIX HM3MEPEHUH  (3aBUCHMOCTD
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJd MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHNE IIOCJIENOBATEIbBHOTO U NApajuIEIbHOTO  COECIUHEHUM
POBOJHUKOB): TUTAHUPOBATh WCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BeTUYMUH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIOKEHHOM MHCTPYKIUH, U
BBIUUCIISTh 3HAUEHHUE BEJIUUMHBI,

COOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, SIEKTPOOCBETHTEIHHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI 3JIEKTPUUYECKUX



HEeNneil ¢ mocnea0BaTebHbBIM U MapalljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznnyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IIpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
JKU3HU I oOecrieueHrst 6€301acHOCTH MpU o0pallieHuu ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYHIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOMIMXCS 3HAHUM UM MyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTE€pHaIbI,
pecypcesl cetu MHTEpHET, BageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHus, B TOM 4YHUCJIE MYyOJUYHO TNPEACTABIATH PE3YyJIbTaThl
IPOEKTHOM WJIM HCCIEI0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXIATH BBICTYIUUICHHE MTPE3CHTAIINEIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeeniTh OOS3aHHOCTH B TpYyMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJIECIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmarius
(ympyrasi, miaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPECHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs 1
BOJIHBI, 3BYK, WH(Pa3ByK M yJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaIbHO30PKOCTD,
CIIEKTPBI UCIYCKAHUSI W TOTJIONMEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE JBIKEHHE, CBOOOTHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aMMOJEHCTBUE
TeJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE M IPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHNE OEJIOro CBETa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LIBETOB, JHUCIIEPCUS  CBETA,
€CTECTBEHHAsl PAJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUN B
OKpyXawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHEeT COJHEYHONW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAKTHBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (IPU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOIMCTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs UM MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeNa, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tea,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEpUOJ U 4acToTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMH CHUJI, MNPUHIUI OTHOCUTENbHOCTH [anunes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
IpU SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ OMnopod Ha 2-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3aJaud (ONMUparoIIMecs Ha Ccucrtemy wu3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOWPAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (u3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MNpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIIONb3Yysl ONHCAHHME HCCIEIOBaHMS, BbLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne Oeyoro CBeTa B CHEKTpP, MU3YUECHUE CBOMCTB M300paKEHUs B
IUIOCKOM 3€pKalie W CBOWCTB W300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOATENILHO COOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyllOBaHUS, ONHMCBHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHbI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba MW3MepeHus
(M3MepUTENHHOTO PUOOpA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIUYHMH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHWI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaXEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH
GU3NYEeCKUX BETWMYMH B BHUAC TaOJHIl U TPaPUKOB, J1€JaTh BBIBOIBI IO
pe3yNbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIC HW3MEPEHUS (U3MUECKUX BEJIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
onTUYECKas Ccuia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUU, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh MOJYICHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH N3MEPCHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHUCIE:
CIUAOMETP, MATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONIB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, M3MEPHUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBbI [IJIs
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoLIel JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHWW B TIOBCETHEBHOM
KU3HH NI oOecrieueHrsi 6€30macHOCTH MPpU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpManmu (U3HUUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBINA 3allpoc, HAXOAUTh
MyTH OMpEeNIEHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCITI0JIb30BATh MPHU BHITIOJHEHUH Y4E€OHBIX 3aJaHUIl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJIMYHO MPEJICTABIATh PE3YbTaThl IPOEKTHOW HIIM HCCIIE0BATENbCKON
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bu6mmorexa [IOK
1.1 o - 2
HSHKA - HayKa O TIpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 dusndyeckue BEININHBI 2 1 uommorexa HO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOM ITO3HAHUS 2 1 bubmorexa LIOK
) yd A https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nes 2. [lepBoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CtpocHue BelecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHII ) | bubnunorexa [JOK
’ BENIeCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSHHS BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmoreka [JOK
3.1 Mexanndeckoe eHHE 3
RAMHACCROC ABIDREHH https:/m.edsoo.ru/7f416194
32 WNuepuus, macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuna. Brager o 14 2 https://m.edsoo.ru/7416194
Utoro no pazgeny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JMaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
) TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGora m MOIIHOCTB. DHEpIus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa 1 MOTIHOCTR https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctere mexarusMbl > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXaHMHeCKad SHEPrid https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Pa3gen 1. TensioBbIe sIBJICHUS
bubmuoreka [JOK
1.1 i 7
(CTpoeHne i CBOHCTBA BelIICCTBA https://m.edsoo.ru/7f4181ce
b K
1.2 TeroBbie MPOIECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpudeckne 1 MATHUTHBIE SIBJICHUS
1 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa 7 1 bubnuotexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 5 2 1 7
OCTOITHBIN SHCKIPHHECCRHIN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE 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 JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieoB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 | bubmuoreka [JOK
’ OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue Te 20 1 3
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOoHBI cOXpaHe 10 3
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmorexa [IOK
2.1 M §) 7 3
CXAMITHCECKHE KOJCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTPOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nes 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYecKUe TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Utoro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuoreka [JOK
32 Crpoeune aTomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
. s 1 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTEe1bHO-0000 1AM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6nmoreka [JOK
) Kypca ¢pu3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

®du3uka — HaykKa 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBIICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTIHNKa
TeMmeparypbl”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAENEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09{72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA IapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crtpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE bubmorexa LIOK
p P https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 JIBU>KeHUE 4acTUIl BEIIESCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3anMocBs3p Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmuoreka [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
MexaHHU4UecKOe OBIKEHUE.
12 PaBHOMEpHOE 1 HEPAaBHOMEPHOE bubmmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NBIDKEHNE
bu6mmoreka [JOK
13 CkopocTth. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTH 1 BpeMeHU IBUKCHUSA bubnmnorexa [IOK
yr P a1 https://m.edsoo.ru/ff0a0ac4
HNuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHC TeJ‘IpKaK MIpUYHHA bubmnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue



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

IIJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo teMme "ITOTHOCTE

bu6mmoreka [JOK

18 BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBug Ten. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>XKUHBI OT
MIPUIIOKEHHOM CHUITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBs13b MEX]ly CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTu
7 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmorexa [IOK
24 Hsmepertne cuit. Jlmamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
2 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIEHHBIX
26 1O OJTHOU nnpﬂi:i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIAs CHIT
7 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
)3 TpeHue ckobXeHUS U TPEHHUE MTOKOSI. bubnuorexa [IOK
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



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

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

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCUCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3odpakeHue bubnunoreka [HOK
cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KonTtponbHas paboTa mo TeMam:
«MexaHu4ueckoe JBHXKEeHHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['paduuaeckoe n3odpakeHUE CUI,
«Cubi»

3 JlaBnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMYECHHUS NaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBJIEHH Ta3a OT 00bEMa, bubmmorera [TOK

https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
Ilepenmaua maBmeHHS TBEPABIMU
35 TGJ'II;MI/I, mjz[KOCMMI/I u f“)aSaMI/I. 3akoH bubmmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBrIeHHE B )KUIKOCTH U Ta3e, bu6mmoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHITBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBienve B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bubmuotexa [JOK



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

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

39 Pnapapmieciuii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
YKUJKOCTHBIN HAcoC
Atmocdepa 3emmu. [Tpuannb
CYLIECTBOBAHHUS BO3 HOM
41 }6]Hl KM 3eMIIH 3::3yI;JiI/IMOCTB bubmorexa LIOK
MJIH.
000JI0TKH . https://m.edsoo.ru/ff0a2bSa
aTMOC(EPHOTO TaBJICHHUS OT BBICOTHI
HaJ YpOBHEM MOps
bu6mmorexa [IOK
42 Bec Boznyxa. AtMocdepHoe aaBieHue hitps-/m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO AaBJICHUS. bubnuotexa [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 dep oBHE bubmuoreka [JOK
BHEM
JIABIICHIA OT BLICOTBI Hall Yp https://m.edsoo.ru/ff0a2fc4
MODpst
bapomerp-anepoua. AtmochepHoe bubnuorexa [IOK
45
JaBJICHHUE Ha Pa3INYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau mo teme "
ATmocdepHoe naBneHue”
€HCTBUE KUJIKOCTH U Ta3a Ha
47 A g bubmuorexa [JOK
HOTPYICHIOS B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIIEHA CUJIBL, bu6mmoreka [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



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

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCHMOCTH Beca
Tena B BoJie OT 00bEMa MOrpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOAKH U
ornpezeneHue e€ rpy30noabEMHoCTH"

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

52

Pemenue 3anau mo remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padota no teme
«/laBiieHnE TBEPABIX TEN, JKUIKOCTEN
Y Ta30B)»

54

Mexanunueckas pabota

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

55

Momntaocts. EquHUIEI MOIITHOCTH

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

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOIBEME IO JIeCTHHUIE"

57

58

[Ipoctele MexaHu3MbI. Peryar.
PaBHOBecue cui Ha peiuare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopatopHnas pabora
«MccrnenoBanue ycinoBHid paBHOBECHS

0.5

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbIyaray

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUSI
paBHOBECHSI pblyara

Koaddunment monesnoro aercTeus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/ naknonHoM
MJIOCKOCTH

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

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexannyeckas dHeprusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

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

63

64

65

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUHU

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENETICHHE
WU3MEHEHNS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUU NIPU
CKATBIBAaHWHM TEJIa IO HAKIIOHHON
miockocty"

KonTponbHas pabota mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

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

66

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

68

Peseprubrii ypok. Pabora ¢ Tekctamu
o teme "/laBneHue TBEPABIX T,
JKUIKOCTEN U Ta30B"

PesepBHrlit ypok. Pabota ¢ Tekctamu

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



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

1o teMme "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubnunoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA |
BEILIECTBA HA OCHOBE IOJIOKECHUHN
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnmnoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paclIMpeHre U CKaTUE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
YacTHIL
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buns!l Tenonepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BELLECTB U MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [JOK

13 p il
TemnooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuoreka [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonu4ecTBa TEIIOTHI,

15 HEOOXOMMOTO JJII HarpeBaHus Teja
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

16 Jlaboparopnast pabota "Onpenenenue bubnuoteka [JOK
yACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IeibHas TEIIoTa bubnmnoreka [JOK
Ccropasus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE

18 KPHUCTAIINYECKUX I;en YenpHas bubnmnorera [TOK

p ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
y€IbHOM TEIIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAIIHS. bu6mmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6mmoreka [JOK



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

napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO TaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3anay Ha onpeneneHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nBurarensi.
TennoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUS U MTPEBPALLICHUS
OHCPTIHH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabora o teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccnenoBanue "DaeKTpu3aIus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeincTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.

0 Hanpsi>keHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nons. [IpuHIun cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MONEN
Hocurenu snekrpuueckux 3apsios.

33 OnemeHTapHbli 3apsa. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAAEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPAaHEHUs 3JIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMeHEeHNE bubnuorexa [JOK
CBOWCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

36 cyuiectBoBaHusl. VlcTouHuku bubmmorexa [TOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeNCTBUSA DIEKTPUYECKOTO TOKA bubmmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicrsue

38 AJIEKTPUYECKOTO OISl HA TPOBOAHUKHU 1
U AUDJIEKTPUKHT"

39 DNeKTpUYECKU TOK B MeTaJljIax, bubnnoreka [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toxka. JlaboparopHas pabota

41 "N3mepeHue U peryliupoBaHuie CUIbI 0.5 Bubmmorexa LIOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HanpsKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnunoreka [HOK
MPOBOJIHUKA OT €ro JJIUHBI, ILIOaan https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnmnorexa [IOK

https://m.edsoo.ru/ff0aa44a

1enu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKQ, UYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnorexka [JOK
IIOCJIEAOBATEILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padota "I[IpoBepka

49 MpaBUJjIa JJI CHJIbI TOKA IIPU 1 bubnnoreka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3aga4 Ha npuMEHEHUE

50 3axoHa OMa U1 pa3IuuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEAMHEHMS TPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnunorexka HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopaTopHas pabota "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTEn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmnorera [TOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIEeKTPUUECKHUE 3apsbl.
54 3apsoKeHHBIE TEIA U UX bubnmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBIHI
AIEKTPUYECKUNA TOK"
KonTponbhas padota no teme
"DHEeKTPUUECKHE 3apPsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoaercTBUA. [10CTOSTHHBII
AIEKTPUYECKUNA TOK"
56 ITocTostHHBIE MATHUTBIL, UX
B3aHUMOIEHCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10Jj1e
bu6mmoreka [JOK
58 3eMIId 1 €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro ToOka MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >IEeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neiicTBUSI MarHUTHOTO
MOJIs1 HAa MPOBOJHUK C TOKOM"

0.5

bubmunoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTpOABUTaATENb IOCTOSIHHOTO
Toka. Mcrionb3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHnue U usyueHue
paboTHI AJIEKTpOoaABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OmnprTel @apazest. 3akoH
ANEKTPOMArHUTHOM MHIYKITUH.
IIpaBuio Jlenuna

63

Onektporereparop. CriocoOs
MTOJTYYCHUS DJICKTPUICCKON SHEPTHH.
DNEeKTPOCTaHIIUU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUYECKUE U
MarHuTHBIC SBICHUS"

KonTponbnas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

PesepBHrlIit ypok. Pabora ¢ Tekctamu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie sBiaeuus"

https://m.edsoo.ru/ff0acc5e

PesepBubIit ypok. Pabora ¢ Tekctamu

67 1o Teme "HOCTUOﬂHH'}'J i ! E&fﬁgjj;gg};fo@lcdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIi ypok. Pabora ¢ Tekctamu |
mo Teme "MarauTHbie SIBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

I[TPOTPAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue II/I[:;:CHHSI :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

| MexaHuuecKoe IBUKECHHE. |
MarepuanbpHas TOUYKa

) Cucrema orcuera. OTHOCUTEIIFHOCTD | bubnunoreka LIOK
MEXaHUYEeCKOTO ABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBHUKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE pSIMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubnmnorexka HOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSsI Teja Mpu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM ABIKECHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBobonnoe nagenue tei. OnbITh |
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOparmienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroToHa. Bektop bubnmoreka [JOK
CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muoteka [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npyUMEHEHUE bubnunoreka LIOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnuoreka LIOK
15 Cuna ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuita
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnoreka [JOK
JKECTKOCTH NPYKUHBI https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmnorexa LIOK
TPEHUS» https://m.edsoo.ru/ffO0afa26
JlaGopatopHnas pabota "Onpexnenenue bubnmnoreka HOK
20 "
Kod(duUIleHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3amad mo teme "3akoHbI
21 HrroTona Clil a octu. Cuna bubmmorexa [IOK
piot " 78 yrpyr - https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHUs

Ypok-koudepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuina
24 TSHKECTH Y 3aKOH BCEMUPHOTO bubmmorexa LOK
. P https://m.edsoo.ru/ff0af5f8
TATOTECHUSA
)5 [TepBast kocMuyeckasi CKOPOCTb. bubnuoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PasHoBecue TBEpIOTO TEIA C bubmorexa HOK
. N P https://m.edsoo.ru/ff0afe36
3aKpEeIUIEHHOW OChIO BPAILICHMUSI.
MowmeHT cunsbl. LleHTp TskecTn
PaBHOBeCcue MaTepHaIbHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHONW OCBIO BPALLEHHUS.
MowmenT cuisl. LlenTp Tsoxectu
)3 Pemenue 3agau mo teme "MOMEHT bu6nmorexa LIOK
cunbl. LenTp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHN4ecKoe IBHKEHUE bubmmorexa [IOK
. | ’ https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbnas pabota mo Teme
30 "MexaHn4YeCcKOe IBIKEHHE bubmorexa [IOK
N | ) https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bu6muoreka [JOK



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

COXpaHEHUs UMITyJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ECHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bu6nmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bu6muoteka [JOK
34 Mexanundeckas paboTa U MOIITHOCTb hitps-//m.c dsoclfru ———
35 PabGoTa cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpenencHue
36 paboThI CUIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b 9HEpTHH U paOOTHI.
[ToTenumanpHas sHEpPIrUst
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Jlaboparopnas pabota «13yuenue bubnmnoreka [JOK
3aKOHA COXPAaHEHUS DHEPIUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBMKEHHE U €TO bubmnoreka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 Npy>KUHHBIA

MasaATHHUKHU



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

44

VYpok-uccnenoanue «3aBUCUMOCTh
nepuoja KonebaHui OT KECTKOCTH
MIPYXUHBI U MAacChl Tpy3a»

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

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTtopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJIeOaHMI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «I[IpoBepka
HE3aBUCHMOCTH MEPUO0/Ia KoJIeOaHMit
rpy3a, NOJBEIICHHOTO K HUTH, OT
MAacchl Ipy3a»

Mexauunueckue BoaHEL. CBONMCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MTONIEPEYHBIE BOJIHBI

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

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

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

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccinenoanue "Habmonenue
3aBHUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koHpepeHnius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroToBka k KOHTpOHBHOﬁ pa60Te Je(e]

bu6nunoreka LIOK
https://m.edsoo.ru/ff0b23ca

bubnunorexa LIOK



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

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue Kojie0anust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl cOXpaHeHus1. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koupepennus "Llkana
53 3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonb3oBaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3zyuenue
. bubnuoreka [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITFHOTO TeseoHa
Pemrenue 3anau Ha onpeneneHue
60 YaCTOTHI U JUTMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.
. bubmuoreka [JOK
61 CxopocTts cBeta. BonHoBbIE cBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bubmnoreka IIOK
62 pacrpocTpaHeHue CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)K€HUs CBeTa. 3epKaja.
bu6nunorexa LIOK
63 Pemenue 3aa4 Ha mprUMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnmnoreka [JOK



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

IMpECIOMJICHUS CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.

bubnmnoreka HOK
65 Hcnonbs3oBanue mogHOro BHYTPEHHETO hitps-//m.c dsocL>Ir e
. . TU
OTpPaXXE€HUS B ONTUYECKUX CBETOBOAAX
JlabGopaTopHas padora "VccinenoBanue
66 3aBUCHMOCTH YIJia IPETOMIICHUS
CBETOBOTO JIy4a OT yrJla naJieHus Ha
rpanune "Bo3ayx-crexno""
Ypok-koHpepenuus "Vicnoap3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [JOK
68 JInn3bl. OnTryeckas cuiia JMH3bI 1
https://m.edsoo.ru/ff0b3f2c
. bubnnorexa [JOK
69 [TocTpoenue n300paxxeHu B TUH3aX 1
https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpexnenenue
. bubnnorexa [JOK
70 (hOKYCHOTO PacCTOSIHUS U ONTHYECKOM 1
CHTE cobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTudyeckue bubmuotexa [IOK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka [JOK
72 ['na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTs
3penus. Kak coxpannts 3penune”
Paznoxxenue 6emoro cBera B CIEKTp.
74 OmeiTel HeroTona. Croxxenne bubmuoreka [IOK

CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus
CBETa

https://m.edsoo.ru/ff0cOf4c



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

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

75 BOCIIPUSATHIO I[BETA MPEIMETOB MIPH UX bubmmorexa [IOK
P t pedt P https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: JUCIIEPCHS,
uHTephepenus u qudpaxums’"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnoreka [JOK
MOJI€EJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
Hcenyckanue v MoryonieHue cBera
79 atomoM. KBauThbl. JInneluaTeie bubmorexa [IOK
' ’ https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 Ypok-npaktukyMm "Habnrogenue bubnunoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI brbmmorexa [TOK
4 A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykinonnas bubnnoreka [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubnmnorexka HOK
H3otomns https://m.edsoo.ru/ff0clal4
24 Pemenue 3aga4 mo teme: bubmnoreka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nonypacnana
Vpok-koH(Dpepenmnus "PaqnoakTHBHEIE
P Gep but6mmoreka [IOK
86 W3IIy4eHHS B IPUPOJE, METULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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SAnepHble peakyuu. 3aKOHbBI

87 COXpaHEHUS 3apsIIOBOTrO0 H MacCOBOT'O bubmorexa LIOK
p p https://m.edsoo.ru/ff0c1c58
qHcen
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka HOK
MAaccChl ¥ DHEPIUU https://m.edsoo.ru/ffO0c1d7a
29 Pemenue 3agau no reme "AnepHeie
peakuun"
Peakunu cunTe3a u aeneHusd saep. bubnuoreka LIOK
90 .
Uctounuku sHepruu CoJiHIla U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenmus " nepuas
91 sHepreTuka. JlencTus
PaINOAKTUBHBIX M3TyUYEHUN HA KUBBIC
OpraHu3Mbl"
[ToaroroBka k KOHTPOJILHOM paboTe MO
9 TeMe "DIEeKTPOMarHuTHOE TOJI€. bubnunoreka [JOK
DNeKTPOMarHUTHHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaurtoseie ssnenus"
KonTponbHas pabora o teme
93 "DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBaurtoseie ssnenus"
IToBTOpenue, o6o0IIEeHNE.
94 JIaGopaTtopHbIe PabOTEI IO KypC bubnnorexa [IOK
" p pu p " ypey https://m.edsoo.ru/ff0c245a
BsanmoneiicTBue Ten
IToBTOpenue, 06001IeHNE. Pemenue
95 acquFI){mx I/I’ KauyeCTBEHHBIX 3a]1a4 110 bubmmorexa TIOK
P " " https://m.edsoo.ru/ff0c2572
Teme ""TemnnoBbie Mpolecchl
96 [ToBTOpenue, o6o0menue. Pemenue bubnuorexa [JOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U Ka4YeCTBEHHBIX 3a/a4 M0
teme "KIIJ] TennoBeIX apurarenci”

https://m.edsoo.ru/ff0c2a22

[ToBTrOopenue, o6o0menue. Pemenne

bubnmoreka [IOK

97 1
pacqe"'rHHx M KA4ECTBEHHBIX 3a/1a4 110 hitps://m.edsoo.r/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpenue, 0600IIEHNE.
98 JlaGopaTopHble pabOTEI IO KYPC 1 1 Bubmaorexa ITOK
. patop p ypey https://m.edsoo.ru/ff0c2c52
'CBeToBbLIE BIEHUA"
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMU I10 TeME "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa LIOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEBIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SABIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanrtoBas u 1
snepHast gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

I[TPOT'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepuimkun .M.,
NanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemnienue»

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienue»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., UBanor A.U., [Terposa

M.A., AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienune

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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