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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpeamera B peanmzanuu TpedoBanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboUueii MPOTpaMMBI IO Y4eOHOMY TIPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJQJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

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



Komnernn Munucrepera npocsemienus Poccuiickoit @enepaunu (MpoToKoiI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSCHITH (PU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

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

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

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

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

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



7a00paTopHBIX PabOT M OMBITOB C YYETOM HMHAMBHAYAIbHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YACTHUL[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOMCTBAMHU BELIECTB B PAa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuHM. 3aKOH HHEpUHMHU. B3auMoaeicTBHE Tell KaK NpUYUHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpOoIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJji, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

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

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

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



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTA OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

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

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

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

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmio
paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU Tela

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupEHre U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TeniaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAHEHUS U MPEBPAILLECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

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

[IpoBepka runoTe3sl JIMHEHMHON 3aBUCUMOCTH JITUHBI CTOJIOMKA JKUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIJIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

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

DnekTpuueckoe mosie. Hampsok€HHOCTh 2yIeKTpuYecKoro mojig. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpuyecKre Henu U MOTPeOUTENN dJIEKTPUUECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3aPSI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsKEHUs! BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSIHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI IEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI  B3aUMOJACHCTBHS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon u yvacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHus. MOMEHT cuiibl. LleHTp TsxecT.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PABHOMEPHOM UM  YCKOPEHHOM JIBHXKCHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3AUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBH>KECHUU TeJa MO AECHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

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

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

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

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

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

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

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



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

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

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKONA U TeJIECKOMA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

S A A B

3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
NaacHuA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEYaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUM pacrno3HaBaTh M HAYyYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH HAy4YHbIE OCHOBBI HambOoOee BaXHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JTUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

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

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHILMIIOB B JIESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEN COCTABIIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— ¢c(pOpMUPOBAaHHOCTh HaBBIKA pedJeKCUHU, TPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHONW HAIPaBIEHHOCTH, TPEOYIOMMX B TOM YHCIE U (HUIHIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIIC/ICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHUS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJSITh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKUH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TIPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUIECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hamboisee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

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

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, ThuarpaMmMmaMu, HTHOU rpauKoi M MX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OarokeIaTeaIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisiaTh poyHd, OOCYXKIaThb MPOLECCH HU
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3IMYHBIX MOAXOAAX MPUHATUA  PEIICHHM
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpeiaraeMble BAPUAHThI pEHICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa 1€ U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OIIMOKY MPHU pelIeHuu GU3NUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0/IEHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, IMepenaya JAaBiICHUS TBEPABIMU TEJIaMH, >XKHIKOCTSIMH U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacrno3HaBaTb NPOSBJICHUE HM3YyUYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHI ABWKCHUS C PA3IUYHBIMU CKOPOCTSMHU B KMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHUs] B MNPHUPOJIE U TEXHHUKE, BIIMSHUE
aTMOoc(epHOro JaBJeHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluar B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs JHEPTus), MpH OMHMCAHWU TPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABHJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIu3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HMOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpPYrol € HCIOJIb30BAHMEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEOBaHMUsS, COOMpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI [0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

NPOBOJANTH KOCBEHHBbIE H3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIas CWiIa, JEHCTByIOIlas Ha
HOTPYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AEWUCTBUSA
IOPOCTBIX MEXAHU3MOB), CJIEAysS NPEUIOKEHHON HWHCTPYKLUUU: IIpH
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BETTUUHHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOILAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAA, THUIPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3UUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUWA B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHHUS PAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (QU3MYEecKoro coiepKaHWs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO COIEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUS O Pe3ybTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH
W3YYCHHBI TOHATUHWHBIN ammapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMNIbI,  BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE IMOJIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTaJUIM3amus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM, 3JE€KTPOMArHUTHAST UHAYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUIIPHBbIC SBJICHUS B TIPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

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



IUTaBIICHUS, yJeNbHas TeIoTa mnapooOpa3oBaHusi, yJeNbHas TEIioTa
CTOpaHHs TOIUIMBA, KOA()(UIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akoH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
dopMyIibl, CBsI3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalU3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOHO pEUIUTh NpPU MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBJICHUM WIH
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO MOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKa, HAMpPSDKEHHS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol C  HCHOJB30BAaHUEM MPAMBIX HU3MEpEeHUuN  (3aBUCHMOCTH
COIMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHMUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJNTH KOCBEHHBIC U3MEpPEHHs (PH3NUECKUX BeIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH IIPU padoTe ¢ 1ad0paTOpHbIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK OJJICKTPUUYECKON IHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mociaea0BaTeIbHbIM U MapajlIebHBIM COSIMHEHHEM 3JIEMEHTOB,
pasziunyasi ycaIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnieueHrs 6€30IacHOCTU MpU oOpalleHur ¢ npudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcesl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusi, B TOM 4HCI€ MyOJUYHO MPEACTaBISITh PE3yJbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeienaTh OOsS3aHHOCTH B TpyMNe B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(MPa3ByK M YJIbTPa3BYK, 3JEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCIYCKAHUSI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SABJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEHMHOE pacCIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JyYEHUs) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAKTHBHOE HU3IyUYCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tella, HUMIYJIbC TeJla, HWMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CHKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIMIT CYNEPHO3UIMN CUJI, MPHUHIMI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB ¢ ONopod Ha 2—-3 M3Y4YEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE NIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINONOKEHUE, OICHMBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie M CBOMCTB HW300paKeHHsI MpeaMeTa B CoOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaesis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH OT BPEMEHU



Py PABHOYCKOPEHHOM [IBIDKCHHHM 0€3 HadaJbHOW CKOPOCTH, MEPHOIa
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBATh MCCIEJOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOPEHHME Tella TMpU PABHOYCKOPEHHOM JIBUXCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKass CWIa COOMpAaromie JIMH3BL, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MPpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH padoTe C J1adb0paTOpHbIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/Pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU perIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONMTHUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MpU 0OpaIlieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TOWCK WH(popManuu (PU3NUECKOTO CONEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alIPOC, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCII0JIB30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti MIHTepHET, BIajeTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3YJIbTaThl IPOEKTHOW HIIA HCCIIE0BATENbCKON
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 ®dusuka - HayKa o MPUPOe 2
K PHpoL https://m.edso0.ru/7f416194
bubmuorexa [JOK
https://m.edso0.ru/7f416194
1.2 dusnyuecKre BeTUIUHbBI 2 1 [Mudposas madboparopwust
1o (usuke (FaTIuK
TEeMIeparTyp)
bu6mmoreka [IOK
1.3 EcrecTBeHHOHA i METO/I TTO3HA 2 1
TECTBEHIOHAYHHbIM METOA HOSHAIA https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
2.1 Crpoenue BeniecTBa 1 1M (pPOBOK MUKPOCKOII,
KOMIUIEKT JIJIsl OTIBITOB TIO
MOJIEKYJISIpPHOH (pu3nKe
JIBr>KeHue 1 B3aUMOJICHCTBUE YaCTH bubmmorexa [JOK
2.2 A i 2 1 https://m.edso0.ru/7f416194
BEIIECTBA o
1 (pPOBOKH MUKPOCKOIT
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubnnoreka [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
U (POBOI MUKPOCKOII,

KOMIUJICKT JIJIs1 OIIBITOB 1O
MOJICKYJISIPHOM (hr3uke

Wroro no pazueny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
https://m.edso00.ru/7f416194
3.1 MexaHn4eCKOe JBHKEHUE 3
KOMILJIEKT JIJISI OITBITOM
110 MEXaHHUKE
bu6mmoreka [IOK
https://m.eds00.ru/7f416194
3.2 WHueprus, Macca, TUIOTHOCTh 4
KOMILJICKT JIJISI OITBITOM
110 MEXaHHUKE
bubmuorexa [JOK
https://m.eds00.ru/7f416194
3.3 Cuna. Bunel cun 14 .
KOMIIJICKT JIJIS OITBITOM
110 MEXaHHUKE
Hroro no paszneny 21
Pa3nen 4. /laBienue TBEPABIX TeJ, KUAKOCTEH U ra3oB
bu6nmoreka [JOK
41 [asnenue. llepenaya naBneHust TBEpAbIMU 3 https://m.edsoo.ru/7f416194
' TeJIaMH, )KUIKOCTSIMHU U Ta3aMu JlaTuuk naBiaeHUs
BO3/1yXa
bu6mmorexa [IOK
https://m.edso0.ru/7f416194
4.2 JlaBieHune »KUIKOCTH 5

KOMIUIEKT JIJISl OIIBITOB 1O
MOJIEKYJISIpPHOH (u3nKe



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

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

4.3 ATtMochepHoe 1aBiIeHHE 6 CEHCOP- AJIEKTPOJT
TEMIIEPATYPHI, TATIUK
JTABJICHHSI
44 JleficTBUE ®UJKOCTH U Ta3a HA MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 5. PaGoTra u MOIIHOCTB. JHeprus
bubmuorexa [JOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
52 Hpoctbie Mexai3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
>3 Mexaieckas Suepris 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
. M (POBOK MUKPOCKOIT,
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7
KOMIUICKT JIJISl OITBITOB
10 MOJIEKYJISIPHOM
¢buznke
bubmuorexa [JOK
1.2 TennoBbie poiecchl 21 1 5 https://m.edsoo.ru/7f4181ce
JATYUK TeMIIepaTypbl
Hroro mo pazueny 28
Pa3nes 2. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea
2.1 . 7 1 KOMILIICKT JIJISI OTIBITOB
U UX B3aMMOJICICTBHE
IO JJICKTPUYECTBY U
MarHeTu3mMy
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBII AIIEKTPHYECKHIH TOK 20 1 7 KOMIUIEKT JIJISl OIIBITOB

0 JIEKTPUUECTBY U
MarHeTu3My, CEHCOp-



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

AIEKTPOJI CUJIbI TOKA,
CEHCOP-AJIEKTPO/T
AIEKTPUIECKOTO
HaIPsHKEHUS,
ociorpad

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce
CEHCOP-JIEKTPO/T

2.3 MarsuTHbIe SBICHHS 6 15 MarHuTHOTO IO,
KOMILJIEKT JUISI OITBITOB
110 JIEKTPUYUECTBY U
MarHeTH3MYy
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHask UHIYKIUS 4
ocuuorpad, ceHcop-
AIEKTPOJ
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
bubmuoreka [JOK
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 https://m.edsoo.ru/7f41a4a6
' OITHCAHUS KOMILJIEKT JUISI OITBITOB
10 MEXAHUKE
bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
1.2 BsaumoneiictBue ten 20 1 3 :
KOMILJIEKT JUISI OITBITOB
10 MEXAHHUKE
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 10 3
KOMILJIEKT TSI OIIBITOB
10 MEXAHUKE
Hroro mo pazueny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 Mexannueckue KoneOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4eckue BOJHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nes 3. DiiekTpoMarHuTHoe 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI



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

:‘)J'ICKTpOMaI‘HI/ITHOC oJIE U

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
KOMIIJICKT IJIs1 OIIBITOB

3.1 6
AJIEKTPOMATrHUTHBIC BOJIHBI IO JJICKTPUYECTBY U
MarHeTu3My, JaTIuK
MardyuTHOTO IT10JIS
Wroro no pazueny 6
Pasznen 4. CBeToBbIC ABJICHUSA
bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
41 3aKOHBI pacIpOCTPAHEHUs CBETA 6
KOMIUIEKT I OIIBITOB
10 OIITHUKE
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI 6
KOMILJIEKT JUISI OITBITOB
10 OIITUKE
bu6mmoreka [JOK
4.3 P 0 3
A3JTOMEHHE DEJIOTO CBeTa B CHekTp https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBLIE IBJIEHUS
51 Hcnyckanue u OTJIONIeHUE CBETa aTOMOM 4 bubmorexa [IOK
' Y m https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.2 CTpoeHne aTOMHOTO a 6
TPOCHHE ATOMHOTO 1P https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 Sne e pea 7
JICPHBIC peaktin https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17



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

Pa3nes 6. IloBTopuTe1bHO-00001a101MIT MOYJIb

6.1 [ToBTOpEeHHE 1 0000IIEHNE CONEePKAHUS 9 9 bubmuorexa [JOK
' Kypca dusuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6é
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Jara uzydyenus

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Ilnan

dakr

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SIBnenus npupoasl.
DuznyecKue sIBICHUS

1 wenens

Mexanndeckue, TeIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenoBasue
"N3MepeHue TeMieparypsl
IPY TIOMOIIH KUAKOCTHOTO
TEPMOMETpPA U JIaTYUKa
TeMneparypol"

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU
W3Yy4aroT IIPUPOAY.
EcrecTBeHHOHAaYUYHBIN METO
no3Hanusa. Onucanue
buznyecKuXx SIBICHUHN C
IIOMOIIBIO MOJIeICH

Ypok-uccnenoBasue

1 wenens

2 Henens

2 Henens

3 Henens

3 Henens

[Mudposas nadbopaTopust
no usuke (IaTInK
TeMmIeparyp)

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

"IIpoBepka rumoTes3sl:
JAIBHOCTH MOJNETA IapUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OouIblIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a
M (POBOK MUKPOCKOII,

7 JIOKa3bIBAIOIIUE JUCKPETHOE 4 nenens
KOMILJICKT JIJISl OITBITOB
CTPOCHHUE BEIIECTBA .
10 MOJICKYJISIPHOH
¢busuke
bu6mmoreka [IOK
8 JIBM>KEeHHE YacTHIl BEIIECTBA 4 nenens https://m.edsoo.ru/ff0a013e
nu(ppoBoOi MUKPOCKOI
Ypok-uccnenoBanue
«OMnBITH 10 HAOJIIOICHHUIO
9 5 Henmens
TEIJIOBOTO PACHINPEHUs
ra3oBy»
[Mudposoit Mukpockor,
ArperaTHbIe COCTOSTHHS KOMILJIEKT JIJIsl OTTBITOB
10 5 Henensa N
BEIIleCTBA 10 MOJICKYJISIPHOH
¢duzuke
Bzaumocss3p Mexny
cBOHCTBA . bubmuorexa [JOK
BOICTBaMH BEIIIECTB B
https://m.edsoo.ru/ff0a0378
a3HBIX arperaTHbIX N
p P [{udpoBoii MUKPOCKOTI,
11 COCTOSIHUSX Y UX 6 Henensa

ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI

KOMIUIEKT ISl OIIBITOB
10 MOJIEKYJISIPHOM
¢busnke



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

MexaHndeckoe JBHXKCHUC.

bubmuorexa [JOK
https://m.edsoo.ru/ff0a05c6

12 PaBHOMEpHOE 1 6 Hemens
KOMILICKT JIJIsi OTIBITOM
HEpPaBHOMEPHOE JIBI)KCHHE
10 MCXaHHUKE
Cxopoctb. Equnuiipi bubnnoreka [HOK
13 7 Henmens
CKOpOCTH https://m.edsoo.ru/ff0a079c
Pacuet nytu 1 BpeMeHun bubmuorexa [JOK
14 yr p 7 Henmens 1
JIBUKECHHUS https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH HHEPIMH. bubnuoreka [IOK
B3anMonelicTBue Tel Kak https://m.edsoo.ru/ff0a0c10
15 8 Henens
MPUYMHA U3MEHEHUS KOMIUICKT JIJIsi OTIBITOM
CKOPOCTH JIBHKEHUS TEIl 10 MEXaHHUKE
InotHOoCTH BemecTBa. Pacuer
16 Macchl ¥ 00beMa Teja 1Mo ero 8 Henens bubmmorexa [JOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «Onpenenenne IOTHOCTH 9 Henens
TBEPIOTO TETA»
Pemrenne 3agay o teme bu6mmoreka [IOK
18 " " 9 menens
[LmotHOCTH BEmIEcTBA https://m.edsoo.ru/ff0al23c
KonTponbHas pabora no
19 TemMaM: «MexaHuIEeCKoe 10
IBIKEeHHEe», «Macca, Henens
IJIOTHOCTB»
Cwita Kak XapakTepHUCTHKA
. 10 KOMILIEKT JIJIsl OTIBITOM
20 B3aumopencTaus tei. Cuna
Heems 10 MCXaHHUKE
ynpyroctu. 3akoH ['yka
21 JlaGoparopHas paboTa 11



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

«M3y4yeHne 3aBUCUMOCTH HeeIst
pacTsoxeHus (aedopMarivim)

MPY>KUHBI OT MPUIIOKEHHOM

CHIIBD»

99 SBnenue tarorenus. Cumna 11 KOMILJICKT JJIS1 OIBITOM
TSDKECTH HeJes 10 MCXaHHUKE
CBA3b MEXY CUJION TSKECTH

93 1 Maccoit Tena. Bec tena. 12 bu6mmoreka [IOK
Pemenue 3amau nmo reme HEemens https://m.edsoo.ru/ff0al778
"Cuna Tsoxectn"

WJIa TSDKECTH Ha 150,
24 SHaHeTax. q)HSHquI:(}Ifdre 12 bubmorexa [JOK
Henens https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TUIAHET

o5 N3mepenue cuil. 13 bubnuorexa [JOK

Jdnnamomerp Henest https://m.edsoo.ru/ff0al8cc
13 bubmuoreka [JOK

26 Bec Texa. Hesecomocrs Heels https://m.edsoo.ru/ff0al778
CrnoxeHune AByX CHII,

97 HaIpPaBJIEHHBIX IO OJHOMN 14 bubnuoreka [IOK
npsMoii. PaBHoielicTByromast Heaes https://m.edsoo.ru/ff0ala70
cHuI

28 Perrenue 3a1a4 mo teme 14
"PaBHonelicTByrOmas cui” Heaels
TpeHue CKOJIbKECHHS U

29 T;I))eHI/Ie nokosi. TpeHue B 15 bubmmorexa LIOK

Heneas https://m.edsoo.ru/ff0alb9c
MPHUPOJIC U TEXHUKE

30 JlaGopaTtopHnast pabota 15 bubnmuotexa [JOK

«3yueHne 3aBUCUMOCTH Henelst https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1cc8

CHJIBI TPCHUS CKOJIBXXCHUSA OT
CHUJIBI JABJICHUS U XapaKTepa

COTIPUKACAIOIIIUXCS
MMOBEPXHOCTEM»
Pemenue 3a1au Ha 16
31 ompeseieHue
. . HeeIst
PaBHOICHCTBYIOIICH CHIIBI
Penienue 3aay 1o Temam:
«Bec tenay, «I'paduueckoe 16 bubnnoreka [JOK
32
n300paxkeHue crn, «CHiby, Hees https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAS CUID»
apiieHre. CriocoObl
33 IlMeHbmeHHﬂ U YBEJIUYCHHUS 17 bubmorexa LOK
Y Y Henenas https://m.edsoo.ru/ff0a20a6
JIaBJICHUS
JlaBienue raza. 3aBUCUMOCTb 17 bubmuorexa [JOK
34 JIaBJIEHMS ra3a OoT 00bEMa, https://m.edsoo.ru/ff0a2376
HeAes
TEMIEPATYpPhI JlaTuuk qaBiaeHUS
ITepenaua naBieHuUs bubmorexa LOK
p https://m.edsoo.ru/ff0a25b0
TBEPABIMU TEIaMH,
35 1 Henmens KOMILJICKT JIJISI OTIBITOB
JKAJIKOCTSIMH M Ta3aMHU. .
10 MOJIEKYJISIPHOM
3akon [lackans
¢duzuke
bu6mmoreka [IOK
JlaBiaeHue B )XUIAKOCTH U 18 https://m.edsoo.ru/ff0a2718
36 rase, BbI3BaHHOE JCHCTBUEM KOMIUICKT JIJIsI OIILITOB
HEeACs N
CHIIBI TSIKECTH a M0 MOJICKYJISIPHOM
¢buznke
Pemenne 3aga4 mo Teme 19 bubmuorexa [JOK
37
«JlaBaeHue B )KUIKOCTH U Heaens https://m.edsoo.ru/ff0a2826



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

raze. 3akou Ilackams»

38 Coo01arormecs: CoCyabl 19 Bubmaorexa ITOK
Haott YA Heaels https://m.edsoo.ru/ff0a2970
39 I'mapaBinnueckuii mpecc 20 buGnnorexa LIOK
AP P HeJeIs https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopmineBoit 20
SKHJKOCTHBIN HAcoOC HeAes
ATtMmocdepa 3emiu.
[IpuuuHbI CyIIECTBOBAHUS
41 BO3/yIITHOW 000JIOUKHU 21 bu6mmoreka [IOK
3emnn. 3aBUCUMOCTD HEemens https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBICHHS OT
BBICOTHI HaJ] YPOBHEM MOPS
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
Bec Bozmyxa. AtmocdepHoe 21 D
42 CEHCOp- DJIEKTPOJ
JIaBJICHUE Heaens
TeMIIepaTypbl, TaTIYUK
aBJICHUSA
bu6nmoreka [JOK
W3mepenune atMochepHOro 99 https://m.edsoo.ru/ff0a2da8
43 nasiaeHust. ObIT CEHCOP- AJIEKTPOJI
HeHes
Toppuuenmu TeMIIepaTypbl, TaTIYUK
JIaBJIEHUS
3aBUCUMOCTHL aTMOCHEPHOTO
44 aBJIEHUS OT BBICOTB?HI:I 22 Eubmorexa IIOK
A A Henens https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPS
bapomerp-anepoun.
45 ATI;VIOC(pf Hoep aBJj['IeHI/Ie Ha 23 bubmorexa HOK
P A Heaes https://m.edsoo.ru/ff0a2fc4

PAa3IMYHBIX BBICOTAX



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

46 Pemrenne 3ama4 mo teme " 23
AtmocdepHoe naBienue" Henes
elCTBHE KUJKOCTH U ra3a
47 i[a Horpyxcemi[oe B HUX TEJIO. 24 bubmmorexa LHOK
Heels https://m.edsoo.ru/ff0a3276
ApxumesnioBa cuiia
JlaGopaTtopHnas pabota
«Onpexaenenue
48 BBITaI,)JIKHI/IBaIOH_Ieﬁ CHIIBI 24 bubmnorexa [IOK
. . ’ Hememns https://m.edsoo.ru/ff0a33fc
NEHCTBYIOIIEH Ha TEJIOo,
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTtopHas paboTa 1mo
teme «MccnenoBanue
49 3aBHCUMOCTH Beca Teia B 25 bubmuorexa [JOK
BOJIe OT 00BEMa HeIeIst https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B )KHUJIKOCTh
YacTH TeJIa
25 bu6nmoreka [JOK
50 Hunaase Ten Henens https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBanue
51 apeoMeTpa WIn 26
KOHCTPYHPOBAHUE JIOJKH H HeJes
OIpenIeNIeHuE €€
rpy30MOaBEMHOCTH "
Pemenne 3agad mo remam:
«IlnaBaHnue CyqoB.
52 Bosz(yxonnaB}:I[me», 26 bubnnorexa [IOK
Heaeas https://m.edsoo.ru/ff0a3654

«/laBneHue TBEpABIX TEI,
JKUIKOCTEN U Ta30By



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

KonTtponbHas pabora o

27
53 TeMe «JlaBieHue TBEPABIX
N Heelst
TEJI, )KUJIKOCTEHN U Ta30B»
27 bu6mmoreka [IOK
54 Mexanndeckas padbora
P HeJeIs https://m.edsoo.ru/ff0a3f82
55 MoinHocTh. EAuHUIBI 28 bubmuoreka [JOK
MOILIHOCTHU Henens https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér 28
56 MOIIIHOCTH, Pa3BHUBAEMOM MpH 1
a n HCACIIA
OBEME 10 JIECTHHULIE
[IpocTsie MEXaHU3MBI. 29
57 Prraar. PaBHOBecue cunn Ha
HeOes
pblyare
Peruyaru B TexHUKE, OBITY U
npupoze. JlaboparopHas
58 £6§Ta «I/IccnePOBafme 0.5 29 bubmorexa LIOK
p . s ' Heels https://m.edsoo.ru/ff0a478e
YCIIOBUH paBHOBECHS
pbIyara
Pemrenue 3agad mo reme
59 «Y CIIOBUSA paBHOBECHS 30 bubmorexa LOK
p Heaes https://m.edsoo.ru/ff0a48a6
peIaara
Koadduuument noneznoro
IENCTBUA MEXaHU3Ma. 30
60 JlaboparopHas paboTa 0.5
HeHes
«3mepenune KII1/]
HaAKJIOHHOH IIOCKOCTH
61 Pemenue 3agau mo reme 31 bu6nmoreka [JOK
"Pabora, momuocts, KIT/[" Heaes https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

MexaHnyeckas JHeprusi.

62 Kunernueckas u 1 31 bubmorexa LHOK
HeJeIs https://m.edsoo.ru/ff0a4252
MOTEHITUATbHAS DHEPTHUS
63 3aKOH COXpaHCHHUS 1 32 bubnnoreka [HOK
MEXaHUYECKON SHEPrUn Heaels https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCepUMEHTAILHOE
onpeJieJIeHue U3MEHEHUS
. 32
64 KAHETUYECKON U 1 1
. Hees
MOTCHIUATBHON YHEPTHH MTPU
CKaThIBaHHUU TEJA I10
HaAKJIOHHOH II0CKOCTH"
KonTtponpsHas pabora o 33
65 teMe «PaboTa 1 MOIITHOCTE. 1
Hees
OHeprus»
PesepsHbIii ypok. PaboTa ¢
p M 33 bu6nmoreka [JOK
66 TEKCTAMH II0 TEME 1
" " HeJETIst https://m.edsoo.ru/ff0a4ee6
Mexannueckoe OBIKEHUE
PesepBHblit ypok. Pabora ¢
67 TekcTamu 1o Teme "JlaBienue 1 34 bubmuorexa [JOK
TBEPABIX TEN, )KUIAKOCTEU U Heaels https://m.edsoo.ru/ffOa4ffe
rasos"
PezepBHblit ypok. Pabora ¢ 34
68 TekcTamu 1o Teme "Padora. 1
Heens
MorHOCTb. DHEprus"
OBIIEE KOJIMYECTBO YACOB 68 12

[10 ITPOIT'PAMME



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

8 KVIACC

KoanuecTBo 4acoB

Jdara nzyyenus

JIeKTPOHHBbIE U(PPOBHIE

Ne
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourposbubie IIpakruyeckune Ilnan daxT
Bcero pecypcbl
padoThI padoThI
OCHOBHBIE TOJIOXKEHUS bubmiorexa LIOK
. https://m.edsoo.ru/ff0a5256
MOJIEKYJISIPHO-KMHETUYECKO 1 N
1 1 (pPOBOK MUKPOCKOIIL,
TEOPHUH U UX OIBITHBIE Hezems
KOMIUIEKT JIJIsl OIIBITOB IO
HOJTBEPKICHUS .
MOJIEKYJISIPHOM (hr3uKe
Macca u pa3mep aToMOB U 1 1
MOJIEKYJI Hezems
Mopenu TBEpAOTO, JKUIKOTO
¥ Ta3000pa3HOTO C,OCTOﬂHI/IfI 1 2 bubmmorexa LOK
P Hezens https://m.edsoo.ru/ff0a540e
BELIECTBA
OObscHEHUE CBOICTB
TBEPJIOTO, )KUJIKOTO U
ra3z000pa3HOro COCTOSTHUMN 1 2
BEIIECTBA HA OCHOBE HeJeus
II0JIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOUW Teopun
Kpucrammueckue u 1 3 bubnunorexa [IOK
amopHbIe Tena Hezens https://m.edsoo.ru/ff0a5800
CmauuBanue u
KanuJUIIPHOCTh 1 3 bubmmorexa [JOK
p i Henels https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HaTsKEHUE
TennoBoe pacimmpenue u 1 4 bubnuorexa [IOK



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

HarpeBaHus TCJIa U

CKaTue HeHens https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b 4
8 TEMIIEPATYPHI CO CKOPOCTHIO Hees JlaTuuk TeMIieparypbl
TEILIOBOTO JABUKCHUS YaCTHI]
BuyTtpenusis sueprus. 5 BuGmorexa LIOK
9 CnocoObl U3MEHEHHS
. Henes https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH YHEPruu
10 Bunpl Teronepenaun S buGnnorexa LIOK
Henest https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTuueckoe
11 HUCIIO0Ib30BaHUE TETIOBBIX 6 bu6mmoreka [IOK
CBOICTB BEIIECTB U Henes https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEISIX
aHeprocoepekeHus "
12 KosmaecTBo TEMIOTHI. 6 bubamnorexa [JOK
VY eabpHas TEIIOEMKOCTD Heaes https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIIOBOTO
13 Oananca. TermooOMeH u ! bubmorexa [JOK
Henens https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHUE
JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS 7 bu6mmoreka [JOK
14 TeII000MeHa pu s https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOTHOM U JlaTuuk TeMIiepaTypbl
ropstaeit BoasI"
Pacuer xonuyecTBa TEIIOTHI, 8
15 HEOOXOAMMOTO JIIs
HeJes



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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BBLACIIKICMOI'O UM IIPU

OXJIaXKJIECHUHU
JlabopaTopnas padora
16 "On E GHEHI/IC . CJIbLHOU 8 bubmorexa LOK
Pest 7 " HeJeI https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIICCTBA
17 DHeprus TorMBa. Y aeiabHast 9 bubmuorexa [JOK
TEIUIOTa CroOpaHus Henest https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUTMYECKUX TEll. 9 bubnuorexa [JOK
VY aennHas TemioTa Henens https://m.edsoo.ru/ff0a71d2
IUIaBJICHUS
JlabopaTtopnas padora
19 "On Ie) eHzHI/Ie . eJILHOI 10 bubmmorexa [TOK
PeA e " Hezaemns https://m.edsoo.ru/ff0a72fe
TEIJIOTHI IJIABICHHMS JIbIa
20 [TapoobpazoBanue u 10 bubnuoreka [IOK
KoHAeHcauus. Mcnapenue Heaes https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Temiora
mapooOpa3oBaHus U
21 KOE eHEa WH. 3aBUCUMOCTD 1 bubmorexa LOK
g HH HeJems https://m.edsoo.ru/ff0a786¢c
TEMIIEPATYPHI KUTICHUS OT
aTMOC(EepHOTO TaBJICHUS
Brnaxxnocts Bo3ayxa.
JIabopatopHas padora
99 "On Ie) enIe)HI/Ie P 11 bubmuorexa [JOK
pel . Heneas https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIHLHON BIAXKHOCTH
BO3qyXa"
93 Pemenne 3aga4d Ha 12
oTpesieNIeHUE BIAKHOCTU Heels



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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BO3/yXa

[IpuHIMIBI paGOTHI TETIIOBBIX

24 nsurateneif. [lapoBas 12
TypOuHa. /[Burarens Hezens
BHYTPEHHETO CTOPaHHUS
KIIJI TenmoBoro aBurares.
13 bu6mmoreka [IOK
25 TerutoBele IBUTATEIN U
» HeJeIs https://m.edsoo.ru/ff0a7c7c
3allUTa OKPYKAIOMICH Cpe/Ibl
3aK0H COXpaHEHUs U 13
26 MIPEBpAICHUS YHEPTHUHU B
HeIelst
TEIUIOBBIX ITpoIieccax
IToaroroBka Kk KOHTPOJIBHON
pabore o Teme "TermoBbie
14 bu6mmoreka [IOK
27 sBjacHUs. M3MeHenne
. Heneust https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI
BemecTna"
KonTponbHas pabota no teme
28 "TennoBbie SBICHHS. 14 bubmuoreka [JOK
N3meHenue arperatHsix Henenst https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BerecTna"
KomrmutekT ij1st OnbITOB 1O
Onextpuzanus Ten. [[Ba pona 15
29 AIIEKTPUUYECTBY H
INMEKTPUICCKUX 3aPSIOB HeIeIst
MarHeTu3mMy
Ypoxk-uccienoBanue
. KoMmrutekT 1j1s1 OmbITOB 110
DIIeKTpuU3anus Tell 15
30 . AIEKTPUICCTBY U
WHIYKIACH U TIPH HeIeIst
" Maru€Tusmy
CONPUKOCHOBEHUH
. bu6nmoreka [JOK
31 BzanmoneiictBue 16 1

https://m.edsoo.ru/ff0a87e4



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4

3apsHKCHHBIX TEJl. 3aKOH Heems
Kynona
DNeKTpruYecKoe moJie. bubnunoreka [HOK
HanpsixeHHOCTB 16 https://m.edsoo.ru/ff0a8al0a
32 AJIEKTPHUYECKOTO TOJI. KoMruiexT 17151 onbIToB 1O
Heems
[MpunHIMT cymepno3uun A AIIEKTPUYECTBY, NaTUUK
ANEKTPUYECKUX TOJIeH HaANPSDKEHUs
Hocurenu snekrpuyeckux 17
33 3apsiIoB. DIIEMEHTaPHBIH
Heemst
3apsan. CtpoeHue atoma
[TpoBOAHUKY U TUAIEKTPUKH.
17 bubmuoreka [JOK
34 3aKOH COXpaHEHUs
Heaels https://m.edsoo.ru/ff0a8ef6
AIIEKTPHUYECKOTO 3apsizia
Pemenue 3amay Ha
. 18 bubnmoreka [JOK
35 MIPUMEHCHHUE CBOWCTB
Henes https://m.edsoo.ru/ff0a90cc
ANEKTPUUYECKUX 3apPsI0B
DNEeKTPUUYECKHUI TOK, YCIOBHS bubnuotexa [JOK
36 €ro CyIlIECTBOBaHUSI. 18 https://m.edsoo.ru/ff0a95a4
HcTouyHUKH IEKTPUYECKOTO HeJens CEHCOP-3JIEKTPOJI CHIIBI
TOKa TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO 19 bubnnoreka [JOK
TOKa HeJens https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienoBanue
38 "JlefCTBHE IEKTPUUECKOTO 19
TI0JISI Ha TIPOBOJTHUKH U HeIemst
JUDJIEKTPUKA"
39 DNEeKTPUUECKUN TOK B 20 bubnmnorexa [JOK

METaJliax, XUJKOCTAX U rasax

HCACIA

https://m.edsoo.ru/ff0a9838



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

40 DneKkTpruyecKas 1ernb U e€ 20
COCTaBHBIC YaCTH HeJems
Cuna toxka. JlabopaTopHas bubmorexa LOK
" 21 https://m.edsoo.ru/ff0a8bd6
41 pabota "U3mepenue u 0.5
PeryHPOBANHE CHITH TOKa" HeJems CEHCOP-AJICKTPO]T CHUIIBI
TOKa
DIEeKTPpUUYECKOEe HaAIIPSKEHHUE. bubmmorexa [JOK
https://m.edsoo.ru/ff0a9e14
4 BoasT™metp. JTaboparopras 21
Sota "I 0.5 CEHCOP-AJIEKTPO/T
pabota "3mepenue u HeJes S HEKTDHIECKOrO
peryaupoBaHue HanpsHKeHUs " P
HaTPSDKEHUS
ConpoTHBIICHHE TPOBOIHUKA.
22
43 Y aensHOe CONPOTUBIICHHE bubmorexa HOK
— Henenas https://m.edsoo.ru/ff0aa738
JlaGoparopHnas pabora
"3aBUCUMOCTD
ANEKTPUUYECKOTO 99 Eub OK
44 CONPOTUBIICHNUS ITPOBOIHUKA 1 nomorexa L
OT €10 JUTHHBL, IO/ Heaes https://m.edsoo.ru/ff0aa738
MOTICPEYHOTO CEUCHUS U
Marepuana"
3aBUCHMOCTD CHJIBI TOKA OT bubmorexa HOK
45 HanpsKens, 3axon Ova 23 https://m.edsoo.ru/ff0aad4a
I ueru'd Heelst CEHCOP-JICKTPO/] CHITBI
i TOKa
JlabopaTopHas pabota
46 "UccnenoBanue 3aBUCUMOCTH 1 23 bubmuoreka [JOK
CHUJIBI TOKA, UAYILETO YEPE3 Heneas https://m.edsoo.ru/ff0aa04e

PE3UCTOP, OT CONPOTUBJICHUA
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pe3ucTopa 1 HalpsKEHUs Ha

pesucrope"
ITocnenosarensHOE U 24
47 napajuieIbHOE COCTUHEHUS
HeJens
MIPOBOTHUKOB
JlaGopaTopHas pabora
"IIpoBepka npaBuia
48 CJIOXKEHUS HANPSDKEHUN MTPU 24 bubnunoreka [HOK
OCJIeJ0BAaTEILHOM Heaels https://m.edsoo.ru/ff0aaa58
COCITMHEHUH JIBYX
pe3ucropos"
JlaGoparopHnas pabota
"
49 CEJII)IZB:EE;;E;BHHEI gt 25 bubmuorexa [JOK
HeJens https://m.edsoo.ru/ff0aadle
napajuieIbHOM COCIMHEHUH
pe3uctopon"
Pemenue 3anau Ha
50 npuMeHeHue 3akona Oma s 25 bubnuoreka [IOK
Pa3IMYHOTO COEAUHECHUS Heaes https://m.edsoo.ru/ff0aaf8a
MTPOBOTHUKOB
PaGota u momtHOCTH
26 bu6nmoreka [IOK
ol ANEKTPUYECKOT0 TOKA. 3aKOH
Heaes https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopatopHnas pabora
59 "Onpeznenenue paboThl U 26 bubmuorexa [IOK
MOIIIHOCTH 3JIEKTPUYECKOTO Heaes https://m.edsoo.ru/ff0ab3e0
ToKa"
53 DNEeKTpUYECKHE LIETH U 27 bubnuorexa [JOK
NOTPEOUTENH IIEKTPUUECKOM Henens https://m.edsoo.ru/ff0ab660
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sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"DnexTpuueckue 3apsbl.

o4 3apsiKEHHbIE TeJla U UX 21 bubmmorexa LIOK
B — HeJens https://m.edsoo.ru/ff0abd2c
[TocTOAHHBIN JIEKTPUUECKUI
TOK"

KonTponbhas padota no teme
"DJIeKTpUUECKHUE 3aPSIb.

55 3apsKEHHBIE TeJla U UX 282 bubnnorexa [HOK
B3aUMO/IECICTBHUA. Henes https://m.edsoo.ru/ff0abea8
[TocTOAHHBIN AJIEKTPUYECKUI
TOK"

56 IlocTostHHEIC MArHUTEI, UX 28
B3aUMO/ICIICTBUE Henens

57 Yg:;:;;gejgj;me 29 bubnuoreka [IOK
OCTOSHHLIX MALHITOR" Henens https://m.edsoo.ru/ff0ac3d0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acOba
MaruauTHOoe nojie. MaraHuTHoe 5 CeHcop-311eKTpoL

58 moJjie 3eMJIM U €0 3HaueHUe 3 MarduTHOTO II0JI,

JUTS )KU3HU Ha 3emiie HeACHA KOMIUIEKT JIJIs1 OTIBITOB IO
ANEKTPUYECTBY U
MarHeTu3mMy

59 OmnpIiT OpcTena. MaruutHoe 30 bubmmoreka [IOK

I10JIE JJIEKTPUYECKOTO TOKA HeIes https://m.edsoo.ru/ff0ac1d?2
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MarHuTHOE 1oJIe KaTyIIKH C
TOKOM

60

IIpumeHeHue
AJNIEKTPOMArHUTOB B TEXHUKE.
Jlaboparopnas pabota
"U3yuenue nencTBus
MarHMTHOT'O TOJIS Ha
MPOBOJHUK C TOKOM"

30

HEACIA

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a
CEHCOP-2JIEKTPOX
MAardmuTHOI'O ITOJIA

61

62

63

64

DNeKTPOABUTATEINb
MIOCTOSTHHOTO TOKA.
Hcnons3zoBanue
ANEKTPOABHUraTENCH B
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIIOpTe.
JlaGoparopHnas pabota
"KoHcTpynpoBanue u
n3y4eHue padoThbl
3JeKTpoABUTaTens"

OnsiTel Dapanes. 3akoH
JIEKTPOMAarHUTHOU
naaykuun. [Ipasumno Jlenna

Onekrporereparop. CriocoOb
MOJTYYCHHUS DIICKTPHUCCKON
SHEPruu. DJIEKTPOCTAHIINU HA
BO300HOBISIEMBIX
NCTOYHHKAX 3HepFI/II/I

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme
"DnexTpudeckue u

31
HEEIs

31
Heaemns

32
Henenst

32
Hezaemns

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

Ocmmnorpad, cencop-
AIEKTPOST

Ocmmnorpad, cencop-
AIEKTPOST
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MATrHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

65 "DJIEKTpHYCCKUE U 1 33 bubmorexa LHOK
P " HEJens https://m.edsoo.ru/ff0ach14
MAarHUTHBIC SIBJICHUS
PeseprHbIit ypok. Pabora ¢
P P " 33 bubmuorexa [JOK
66 TeKcTamu 1o Teme ""TernoBbie 1
" Hezens https://m.edsoo.ru/ff0acc5e
SIBJICHUS
PeseprHbIit ypok. Pabora ¢
67 TEKCTaMH 110 TEME 1 34 bu6mmoreka [IOK
"TTocTOSTHHBIHI Henens https://m.edsoo.ru/ff0acdc6
AJIEKTPUYECKUM TOK"
PesepBHblit ypok. Pabora ¢
34
68 TEKCTaMH 110 TeME 1
" N HeJems
MarsuTHbIC SIBJICHUS
OBIIEE KOJIMYECTBO YACOB
- 68 14.5

1O [TIPOT'PAMME
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9 KJIACC

KoanuecTBo 4acoB

Jara nzydyenus

JIeKTPOHHBbIE HU(POBHIE

Ne
Tema ypoka oOpa3oBaTe/ibHbIE
n/n Kourpoububie IIpaktuyeckue Ilnan daxT
Bcero pecypchl
padoThI padoThI
MexaHnuecKkoe ABMKCHIEC.
1 1 1 nenens
MarepuanbHas TOUKa
CucremMa oTcUerTa.
2 OTHOCHUTENBLHOCTD 1 1 enens Bubmiorexa OK
https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO IBUKEHUS
PasHOMEpHOE Bubmunorexa IHOK
3 p . 1 1 enens s
MPSAMOJIMHEHHOE ABUKEHHUE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe
IPSIMOJIMHEHHOE
4 P 1 2 Henens Akcenepomerp
neuxkenue. Cpensisa u
MTHOBEHHAs1 CKOPOCTh
[IpsimonuHeitHoOe bubmuoteka [IOK
5) PaBHOYCKOPEHHOE 1 2 Henels https://m.edsoo.ru/ff0ad8d4
NBIDKEHUE. Y CKOpEHHUe Akcenepometp
CxopocTb
MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1 2 Henels AkcenepomeTp
neuxenus. ['padux
CKOPOCTH
JIaboparopHas padora
7 "On Fe) eniHHe pCKO E€HUS 1 1 3 Hexens bubmorexa LIOK
ped yerop a https://m.edsoo.ru/ff0adb18
Tema npu
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PaBHOYCKOPEHHOM
NBUKEHUY 10 HAKJIOHHOM
IJI0CKOCTH"

CB00OIHOE aJIEHUE TEIL.

8 OmnpiTh [Nanmes 3 menens
PaBHOMepHOE BHKEHUE
1o okpyxHoctu. [lepuon u
9 qaCTogz)z(S a eHI/ISIp " 3 Henens bubmmorexa [JOK
. patt ’ A https://m.edsoo.ru/ff0ael76
JInHeliHas u yrimosas
CKOpPOCTH
10 LlenTpocTpemMureabHOe 4 wenens
yCKOpEeHHUe
1 [IepBeiit 3akoH HproToHa. 4 Heners bubmmoreka [JOK
Bexkrtop cubr A https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. bubnuoreka [IOK
12 5 4 genensa
PaBHOnelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. bubmuoteka [IOK
13 5 Henens
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
Pemenune 3amau Ha
14 MIPUMEHEHUE 3aKOHOB S Henens brbmmorexa LTOK
p s https://m.edsoo.ru/ff0aeb6c
Herorona
15 Cuna ynpyroctu. 3aKoH 5 Henens bubmuoreka [JOK
I'yka https://m.edsoo.ru/ff0aeca?
Pemenwue 3anaq mo Teme
16 6 Henens
«Cuna ynpyroctu»
Jlaboparopnas pabota
paTopHat p but6mmoreka [IOK
17 «OrnpeneneHne KeCTKOCTH 6 Henens

PY>KUHBD

https://m.edsoo.ru/ff0aee28
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bubnunoreka LIOK

6
18 Chita TpeHHs fenet https://m.edsoo.ru/ff0af738
Pemenne 3agay mo teme bubnunorexa LIOK
19 7 Henens
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
20 "Onpenenenue 7 Henens bubmmoreka [JOK
KO3 pUIHMEeHTa TPEHUs https://m.edsoo.ru/ff0af8be
CKOJIb)KCHUS"
Pemenue 3anau mo teme
21 "3aKOHBI HI:IIIOTOHa Cuma 7 Henenst bubmorexa HOK
] | A https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia TpeHus
Cuia TSHKECTH M 3aKOH
BCEMHUPHOI'O TATOTECHMUS. bubnuorexa [IOK
22 8 Henmens
YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0af044
aJICHUs
VYpoxk-koHpepeHuus
"JIBM>KEHHE TEJ BOKPYT
23 IPaBUTALMOHHOTO LIEHTpa 8 Henens
(Conneunas cucrema).
lanaxtuku"
Pemenue 3amau mo reme
24 "Cuna T;I)Kei[TI/I Y 3aKOH 8 Henmens bubmorexa HOK
| A https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTEHUS
ITepBas kocMHuUecKas
25 cxé3 ocTh. HeBecoMocTh u 9 Henmenst bubmorexa [TOK
P ) s https://m.edsoo.ru/ff0af33c
Meperpy3Ku
PaBHOBeCHE MaTepuabHOIT
b K
26 TOYKH. AOCOJIFOTHO 9 Henmens momorexa 110

TBEpOE Teo. PaBHOBecHe

https://m.edsoo.ru/ffOafe36
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TBEPIOTO TEJA C
3aKpeTIEHHOW OChIO
BpaieHus. MOMEHT CUIIBIL.
LlenTp TsxecTn

PaBHOBeCHE MaTepuaIbHON
TOYKU. AOGCOJIFOTHO
TBEpOE Teo. PaBHOBecue

27 TBEPIOTO TEJa ¢ 9 Henmens
3aKPEIUIEHHOM OCBIO
BpanieHusi. MOMEHT CHUIBI.
LenTp TsxeCTH
Pemenue 3amgad mo reme
28 "MomeHT CI/II;IBI. Lentp 10 bubmmorexa [IOK
" Henens https://m.edsoo.ru/ff0b02b4
TSDKECTHU
IloaroroBka k
KOHTPOJIBHOI padoTe 10
29 TeM?’MexaHI/IIZICCKOC 10 bubmorexa LOK
HeJens https://m.edsoo.ru/ffOb0408
JBIKEHUE.
BzaumopneiictBue ten"
KonTponbHas padota no
30 TeMe "MexaHu4ecKoe 10 bubmuorexa [JOK
JIBHOKEHHE. HeJens https://m.edsoo.ru/ffOb06ec
BzaumopneiictBue ten"
Nmnynsc Tema. Ummymse
CHJIbL. 3aKOH COXpaHEHUs
31 UMITyJIbCa. YTIpyroe u 1 Bubmmorexa [IOK
HeAens https://m.edsoo.ru/ff0b07fa
HEynpyroe
B3aUMOJICHCTBHUE
32 Pemrenune 3amau mo reme 11 bubmuoreka [JOK



https://m.edsoo.ru/ff0b02b4
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"3aK0H cOXpaHEHUS Hezens https://m.edsoo.ru/ff0b096c
umnyibca"
VYpoxk-koHpepeHuus 1
33 "PeakTuBHOE ABMKCHHE B
| Hees
MIPUPOJIC U TEXHUKE
34 Mexanndeckas paboTa u 12 bubnmnoreka HOK
MOIIHOCTb Henens https://m.edsoo.ru/ffOb0a84
PabGota cuibl TshKecTH,
35 CHWJIBI YIIPYTOCTH U CHJIBI 12 bubmorexa OK
YHPYE Henens https://m.eds00.ru/ff0b0db8
TpEHUs
Jlaboparopras pabora
«OrmpeneneHue padoThI
36 CHUJIBI TPCHUS TIPH 12
PaBHOMEPHOM JIBHKCHUH Heest
TeJa 10 TOPU30HTATBHOMN
MTOBEPXHOCTH»
37 CBs13b 9HEpTHH U pabOTHI. 13
[ToTenuuanpHas sHEpTUs HeAens
Kunernueckas sneprus.
38 Teopema o KHHGTHzeCKOﬁ 13 bubmorexa HOK
P HEJENs https://m.edsoo.ru/ff0b0c32
SHEPTUU
39 3aKOH COXpaHEHMS 13
SHEPTUU B MEXaHUKE HeAens
Jlaboparopnas pabota
40 «13 peHHI; 3aK(1?Ha 14 bubmorexa [TOK
i HEeJeNs https://m.edsoo.ru/ffOb12fe
COXPAHEHHUS SHEPTUN
41 KonebarensHOE NBMKEHNE 14 but6mmoreka [IOK
U €r0 XapaKTEePUCTUKU HeJens https://m.edsoo.ru/ff0b1858
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3aryxaromue KoieOaHusl.

42 Brinyx1eHHBIE KOJICOaHUSI. 14 buGnuorexa [IOK
Hezels https://m.edsoo.ru/ff0b20f0

Pe3onanc

43 MaremaTuueckuii u 15
MPYXKUHHBIA MasSTHUKA HeAeus
VYpok-uccienoBanue

44 «3aBHUCUMOCTD MTEpPHOJIa 15 bubnmnoreka HOK
KOJIEOAHUH OT )KECTKOCTH Heens https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcCHI TPy3a»
[IpeBparenue suepruu 15

45 MIPU MEXaHUYIECKUX
KOJICOaHUX HeA
JlaGoparopHnas pabota

46 «Omnpenenenre 4acToThl U 16 bubnunoreka LIOK
repuo/ia KojieoaHui Henens https://m.edsoo.ru/ffOblaec
MPYXKUHHOTO MasiTHUKa»
JlaboparopHnast pabota
«[IpoBepka HE3aBUCUMOCTH

47 nelrf)nong KosebaHui Tpy3a, 16 bubmorexa LOK

HeJens https://m.edsoo.ru/ff0b197a

MOJIBEIIEHHOTO K HUTH, OT
MAaccChl Tpy3a»
MexaHn4eCKHe BOJIHBI.

48 CBolicTBa MEXaHUYECKUX 16 bubmmnoreka HOK
BOJIH. [IpononibHBIE 1 HEeJels https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
VYpok-koHpepeHus

49 "MexaHW4YeCKHUEe BOJTHBI B 17
TBEPAOM TEIIe. HeAens

CelicMuyeckue BOJTHBI"
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50 3ByK. Pacripoctpanenue u 17
OTpa)keHHE 3ByKa Hezaens
Ypoxk-uccienoBanue
51 "Habmronenue 17
3aBUCHMOCTH BBICOTHI HeAeus
3ByKa OT 4YacTOThI"
I'pomKoCTb 3ByKa U BBICOTA 18
52 TOHA. AKYyCTHUECKUI
HeeIs
pe30HaHC
Ypok-koHbepeHIus
. 18 bu6nmorexa LIOK
53 VYbpTpa3Byk u uH(GPa3ByK
" HEJIeNs https://m.edsoo.ru/ff0b23ca
B IIPUPOJIC U TEXHUKE
IloaroroBka k
KOHTPOJBbHON paboTe 1o
B 18 bubnunoreka LIOK
54 TeMe "3aKOHbI COXPAHEHHUS.
Henens https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneOaHus
Y BOJIHBI"
KonTponbHas pabota mo
55 TeMe "3aKOHBI COXPaHEHHSI. 19
Mexanuueckue KoneOaHus HeAens
Y BOJIHBI"
bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe
56 DNEeKTPOMarHuTHOE TOoJIe. 19 KOMITJICKT JIJISl OITBITOB T10
DNEKTPOMArHUTHBIC BOJTHBI HeAeIs MarHeTu3mMy u
ANEKTPUYECTBY, TATIHK
MarHUTHOTO TIOJISI
57 CgoiicTBa 19
AIEKTPOMArHUTHBIX BOJTH HeeIs
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VYpox-koHpepeHuus

"[lIkana
58 AJIEKTPOMArHUTHBIX BOJIH. 20 bubmmoreka [JOK
Hcnonn3oBanue Henens https://m.edsoo.ru/ffOb2fe6
ANEKTPOMArHUTHBIX BOJIH
JUTsl COTOBOM CBsI3H"
VYpok-uccienoBanue
"N3y4yeHue cBOMCTB
59 3ne:p0MarHHTHLIX BOJIH C 20 bubmmorexa [JOK
Henens https://m.edsoo.ru/ff0b2c6¢
MTOMOIIBI0 MOOUIIBHOTO
tenedona”
Pemenue 3amay Ha
60 OTIpEe/ICIICHUE YaCTOThI U 20
JUTMHBI 3JIEKTPOMArHUTHOM HeAens
BOJIHBI
DneKTpoMarHuTHas
61 npupona cesera. CKOpocTh 21 bubmmnoreka HOK
cBeTa. BomHOBEBIE CBOMCTBA HeJens https://m.edsoo.ru/ff0b31d0
CBeTa
Hctounnku cBera.
[IpsimonmHeitHOE 21 bu6mmoteka [JOK
62
pacIpoCTpaHEHUE CBETA. Helens https://m.edsoo.ru/ff0b3658
3armenusa Connua u JIyHsl
3aK0oH OTpa)KEHUS CBETA.
63 3epkana. Pemenue 3a1au 21 bubmmoreka [JOK
Ha IIPUMEHEHHE 3aKOHa HEJENs https://m.edsoo.ru/ff0b38c4
OTpa)kKeHHUS CBETa
64 [Ipenomienue cBera. 22 bubmuoteka [IOK
3aKoH TPeIOMJICHUS CBETa HeJens https://m.edsoo.ru/ff0b3aea
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KOMIIJICKT AJIA OIIBITOB I10

OIITHKE
[TonHoe BHYTpeHHEE
OTpPa)KEHUE CBETA. 99 BuGmiorexa LIOK
65 Hcnonb30BaHne OTHOTO
BHYTPEHHEr0 OTPAKCHUA B HEeJeNs https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
Jlaboparopnas pabota
"UccnenoBanue
66 3aBUCUMOCTH yIJia 22
MIPEIIOMIICHUST CBETOBOTO HeJes
Jy4a OT yIJia MajeHus Ha
rpanuiie "Bo3nyx-cTekyno""
VYpoxk-koHpepeHuus
"Ucnonp30BaHue MOTHOTO
67 BHYTPEHHET0 OTPa)KEHHUS: 23
CBETOBO/IbI, HeAc
ONTUKOBOJIOKOHHASI CBSI3b"
bu6mmoteka IIOK
68 JInn3el. OnTrueckas cuia 23 https://m.edsoo.ru/ffOb3f2c
JTUH3bI HeJens KOMIUIEKT JIJIsl ONIBITOB TIO
OIITHKE
69 [TocTpoenne nzoOpakeHui 23 bubmmnoreka HOK
B JIMH3aX Henens https://m.edsoo.ru/ffOb444a
JlabopaTopHas pabota
20 "Onpenenerre GoOKycHOTO 24 bubmmoreka [JOK
pacCTOSAHUS U ONTUYECKON HeJeIs https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroLIel JTUH3bI"
71 VYpok-koHpepeHus 24 bu6muoreka [JOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

"OnTHdecKue JTMH30BEIC Heaens https://m.edsoo.ru/ff0cOa7e
npuoopsI"

79 ['ma3 kak onruaeckas 24 bubmuorexa [JOK
cucremMa. 3peHue Heens https://m.edsoo.ru/ff0b4684
Ypok-koHbepeHIus o5

73 "IledexTnl 3penns. Kak

" HeJes
COXpaHUTh 3pPCHUE
Paznoxxenue 6emoro ceera
B CieKTp. OmIbIThI
74 HLIOTOIfa CrnoxxeHnue 25 bubmorexa HOK
) Heens https://m.edsoo.ru/ffoc0f4c
CHEKTPaJIbHBIX IIBETOB.
Jlucniepcust cBera
JlaGoparopHnas pabota
"OnbITHI IO Pa3JI0KEHUIO
0eJIoro CBETa B CIICKTP H
75 BOCHPHATHIO IIBETA 25 Bubmrorexa IIOK
P Heaels https://m.edsoo.ru/ffOcOe2a
MIPEeIMETOB MPHU UX
HaOII0JICHUHU Yepe3
L[BETOBBIE (PUIBTPHI"
YPOK-TIpaKTUKYM
"BonHoBBIE CBOMCTBA 26
76 CBETA: TUCTIEPCHS,
HeJeNs
uHTepPepeHus u
nudpaxus’”
OmneiTel Pe3epdopna u
77 IUIAHETa Haﬂpjl)o pem, 26 bubmorexa LIOK
P A Heaens https://m.edsoo.ru/ff0c12a8
aToma

78 ITocrynarel bopa. Monens 26

atoMa bopa HeJes



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

Hcnyckanue u

79 [IOIJIOLIIEHUE CBETA 27 bubnunorexa LIOK
atoMoM. KBaHTEL. Henens https://m.edsoo.ru/ff0c144c
JIuHeityaTbie CIEKTPhI
Y PpoK-IpaKTUK

80 "PII)aGJHop eHHE zl;lllelc OB 27 buGnuorexa [IOK

! " R HEZens https://m.edso00.ru/ff0c1550
HCITYCKaHHSI

81 PagnoaktuBHOCTS U €€ 27 bub6nmoreka IIOK
BUJBI Heaels https://m.edsoo.ru/ff0c1672

82 CrpoeHue aTOMHOTO siipa. 28 bubmmoreka [JOK
Hyknonnas monens Henens https://m.edsoo.ru/ffOc18ac
PannoaktuBHBIE 28 bubnunoreka LIOK

83
npeBpaieHus. U30Tomsl Helens https://m.edsoo.ru/ff0clal4
Pemenue 3amau mo teme:

84 "Pa I/IoaKTI/IiHLIG 28 bubmorexa HOK

! " HEJEIs https://m.edsoo.ru/ff0c1b4a
TIPEeBPAIICHUS
85 Ilepuon momypacnana 29
pHOA P A Henens
VYpok-koHpepeHus
"PagroaKTUBHBIE 29 bubmmoteka IIOK

86
U3JIy4E€HUS B IIPUPOLE, HeJens https://m.edsoo.ru/ff0c2126
MEJUIIHE, TEXHUKE"

SnepHble peakuy. 3aKOHbI
87 ccjlx paHeHIESI 3aH51 OBOTO U 29 bubmmorexa TIOK
P DA Henens https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
OHeprus CBA3M aTOMHBIX
88 e ) CBs3b MaccChl U 30 bubnnorexa [IOK
Hep- Heens https://m.edsoo.ru/ff0c1d7a

SHEPrUu



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Pemenue 3agay no reme

30

89 n n
SnepHbie peakuu Hezaens
Peakuuu cunresa u
90 nenenus saep. Merounukn 30 bubnnorexa LHOK
P ) HeIeIst https://m.edsoo.ru/ff0c1e88
sHepruu CosiHIA U 3BE3]
VYpok-koHpepeHuus
"SAnepHas sHepreTUKa. 31
91 JlencTBUsA paguOAKTUBHBIX
. Heens
M3ITy4eHUH Ha KUBBIC
opraHu3msl"
IloaroroBka k
KOHTPOJIBHON paboTe 1o
92 TeMe "DJIEKTPOMArHUTHOE 31 bubnuoreka [IOK
nosie. DJIEKTPOMarHuTHBIC HEeens https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE
SIBJICHUS "
KonTponbHas pabota mo
Teme "DIeKTpOMarHuTHOE 31
93 noJie. DIEKTPOMAarHUTHBIC
HeIest
BOJIHBI. KBaHTOBBIE
SIBJICHUS "
[ToBTOpEeHue, 06061IEeHNE.
94 JlaGoparopHbie pabOTHI 11O 32 bubnnorexa [JOK
Kypcy "B3aumopeiicteue HEJENs https://m.edsoo.ru/ff0c245a
Ten"
IToBTOpenue, o0o0IIEHNE.
Pemrenue pacueTHBIX U 32 bubmuoteka [IOK
95
KaueCTBEHHBIX 3aJ1a4 110 Henens https://m.edsoo.ru/ff0c2572

TeMe "TermmoBsie



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

npoiiecch”

[ToBTOpEeHME, 0000IIEHNE.
Pemenne pacueTHsIX U

32 bubnuorexa [JOK
96 Ka4eCTBEHHBIX 3a7a4 110
Heaens https://m.edsoo.ru/ff0c2a22
teme "KIIJI TeruioBeIx
nBuraresein”
[ToBTOpEeHME, 0600IIECHNE.
Pemenune pacueTHBIX U
97 KaquTBerHI)IX 3aJ1a4 I10 33 bubmotexa [JOK
A HeAens https://m.edsoo.ru/ff0c2b30
teme "KIIJI
3JIEKTPOYCTAaHOBOK"
[ToBTOpEeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI 11O 33 bubnnorexa [JOK
98
Kypcy "CBeToBbI€ HeJes https://m.edsoo.ru/ff0c2c52
sBJIeHU"
IToBTOpenue, o0o0IEeHNE.
Pabora ¢ Tekctamu 1o 33 bu6nmorexa LIOK
99
TeMe "3aKOHBI COXPAHECHHS HeJest https://m.edsoo.ru/ff0c2d6a
B MexaHHuKe"
IToBTOpenue, o6o0mIEeHNE.
100 Pabota ¢ TekcTamu 1o 34 bubmuoreka [{OK
TeMe "Konebanus u Heaelst https://m.edsoo.ru/ff0c2e82
BOJHBI"
IToBTOpEeHune, 0600IIIEHHE.
101 Pa60T5 c TeKCTaMHHllIO 34 bubmorexa HOK
" " HeAens https://m.edsoo.ru/ff0c3044
Teme "CBETOBBIC SIBIICHHS
[ToBTOpenue, 0600IIEHNE. 34
102 Pab6oTa ¢ TekcTaMu 1o
HeJels

TteMme "KBanroBas u



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

anepHas Gpusnka'

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27




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

» dusuka: 7-# kiacce: 6a30BbIN YPOBEHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

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

» duszuka: 9-i kiacc: 0a30BbIN YPOBEHB: yueOHHUK, 9 kinacc/ [lepoimkud 1. M.,
['ytauk E. M., VIBanoB A. U., [TerpoBa M. A., AkiinonepHoe oOIIECTBO

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

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1. ®usnka. 8 Ki1acc: cCaMOCTOSTENbHBIE U KOHTPOJIbHBIE pa0OTHI K yUEOHUKY
A.B.Ilepwimikuna / A,E,Mapon, E.A.Mapon. -M.: IIpocsemenue, 2023, -95 c.

2. ®usuka. 7 knacc: CaMOCTOATEIbHBIE U KOHTPOJIbHBIE PA0OTHI K yUEOHUKY
A.B.Ilepeimikuna/ A.E.Mapon, E.A.Mapon. -M.: [Ipocsemenue, 2024.-92 c.

3. Mapon A. E. ®usuka. 9 kjacc: caMoCTOATENbHbIE U KOHTPOJIbHbIE PA0OTHI K
yueOHuky A. B. [lepoiikuna / A. E. Mapown, E. A. Mapon. — M.: IIpocBelienue,

2023, -111 c.



IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1. http://www fipi.ru ITopran ®UIHN — DeaepanbHblii HHCTUTYT I€IarOTHYECKUX
W3MEPEHUM.

2. http://lwww.ege.edu.ru ITopran EI'D (madopmannonnoit momaepxku EI'D)

3. http://www.probaege.edu.ru ITopran Exunbrit 3x3aMeH

4. Poccuiickasi 3JIeKTpOHHAs IIKOJIa

5. O6opynoBanue 1neatpa "Touka pocra" (udpoBas 1adopaTopus

o Qu3uKe)



JIMCT KOPPEKTHPOBKI

Haumenosa | OTBeTcTBE

i Uewm BbI3BaHBI | HHE pasnena HHOE

ara
Kparkoe conepkanue BHECEHHBIX IPAYHUHBI IIYHKTA JIOJIKHOCT
Ne i/ | BHeceHus P p Ny (np ) (nymira)
. U3MEHEHUN W3MEHEHHUS, IJ1aHa, KyJla | HOe JIMI0
U3MEHEHUMN

JIOTIOJTHEHUSA BHECEHBI U €ro

U3MEHEHUS pocuCh
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