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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3nuke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TIOJIOKEHHUI U TpeOOBaHMM K pe3yJbTaTaM OCBOEHHUsS Ha 6a30BOM ypOBHE OCHOBHOM
obOpasoBarensHON Tporpammbl, npenactaBieHHBIX B ®I'OC OO0, a Takke ¢ ydé€Trom
dbenepanbHOl pabodeil mporpamMmbl BocniuTaHus u KoHIENIuy npemnogaBanus y4eOHOTo
npeamMera «Pu3nKay.

Conepxanue  mporpaMMbl 10 (uU3MKe  HampaBieHO Ha  (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU IpaMOTHOCTU OOYYaIOIIUXCSl U OpPraHu3alfio W3ydeHus (pU3uMku Ha
JIeSITEIbBHOCTHON OCHOBe. B mporpamme 1o (pu3uke y4uTHIBalOTCS BO3MOKHOCTH y4€OHOTO
npeamera B peanuzauuu TpeboBanuit ®I'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM H
METalpeJMETHBIM ~ pe3yjbTaTaM  OOy4YeHHus, a TakKe MEXIPEeIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHuUs.

[Iporpamma 1o (u3MKe yCTaHaBIMBAET pacHpenesieHue ydeOHOro MmaTrepuaia Io
rogaM o0yyeHus (o Kjiaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUSA MPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

[Iporpamma 1o ¢usuke paspaboTaHa € LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUUTEIIO B CO3/IaHUH padoyell MpOrpaMmbl 10 y4eOHOMY ITPEIMETY.

dusnka SABISETCA CUCTEMOOOPa3yIOIMM JJISI €CTECTBEHHO-HAyYHBIX Y4EOHBIX
MPEIMETOB, TOCKOJIbKY (DU3WYECKHUE 3aKOHBI JIEKAaT B OCHOBE IIPOIIECCOB W SIBJICHUIA,
U3y4aeMbIX XHUMHUEH, OUoIoTHel, acTpoHOMUEH U pu3udeckoil reorpadueil, BHOCUT BKJIAJ
B CCTECTBEHHO-HAYYHYIO KapTHHY MHUpa, MPEAOCTaBlIgeT Hambojee sICHble 0Opasiibl
NPUMEHEHHUS HAy4YHOrO METOJia TMO3HAHMUS, TO €CTh CIoco0a MOJYyYEeHHUS JTOCTOBEPHBIX
3HAHUM O MUDE.

Omna w3 THaBHBIX 3a1ad  (PU3MYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
00pa3zoBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U MHTEpEca K
HayKe y 00y4aromuxcs.

N3yuenune ¢u3uku Ha 0a30BOM YpOBHE NPEANOJaraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATH OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e HMHTEPHPETUPOBATH JAHHBIE M KMCIOJIb30BAaTh HAY4YHBIE JOKA3aTeJIbCTBA IS
MOJTyYEHHUsI BHIBOJIOB.

[enn u3zydyeHus: pu3mku Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OMpPENeNeHbI B
Konnenmmuu mnpenomaBanuss ydeOHoro mpeamera «Duszmka» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit deneparum, peaausyomnux OCHOBHBIE 00111e00pa3oBaTebHbIE
MporpamMMbl, yTBEpPXAEHHOW pemeHueM Kommerun MuUHHCTEpCTBA  MPOCBEMICHUS
Poccuiickoit @enepanuu (nmpotokon ot 3 aexadps 2019 r. Ne [1K-4BH).

Hean usyyenus pusuku:



npuoOpeTeHne MHTEpeca U CTpPeMJICHUS OOydaloluXCsl K HAyYHOMY H3YyUEHHUIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTABICHUA O HAay4YHOM METOJE€ IMO3HaHUS U (opMUpOBaHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAy4YHOIO MHMPOBO33PEHUSI Kak pe3yjbTaTa HM3YYEHHS OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

dbopMupoBaHHE TPEACTABIECHUN O poaM (U3UKK JJIsI  Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymiell mpodeccuoHalbHON
JeSTEeIbHOCTH, CBA3aHHOM ¢ (DM3MKOH, MOATOTOBKA K JaibHeileMy oOy4YeHHIO B
TOM HAINpPaBJICHUU.

JlocTikeHne 3TUX 1enell mporpaMmbl MO0 (PU3UMKE HA YPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs 00ECIIEYNBACTCS PELICHUEM CIIEAYIONINX 3a4a4:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUECKHIX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

NpUOOpPETEHUE YMEHUN ONUChIBaTh M OOBSACHATH (PU3HUECKUE SIBJIICHUS C
UCITOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;

OCBOEHHE METOJOB pPELICHUS MPOCTEHIINX pacyETHBIX 3a7ad C KCIOJIb30BAHUEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHH HAOMIOAaTh NPUPOIHBIC SBJICHHUS U BBITOIHITH OIBITHI,
nabopaTopHble padOThl U AKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS C MCIOJb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHUE MPUEMOB PabOTHI ¢ MHpOpMaIel (PU3NIECKOTO COACPKaHUS, BKIIOUas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (PU3MKH, aHAIU3 U KPUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO €O cdepamu npodeccuoHaIbHON JeATebHOCTH, CBSI3aHHBIMHU C
(Gu3MKON, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAHHBIMH Ha JOCTHIKEHMSX
(bu3YeCcKOl HAYKH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETrO

oOpazoBanus orBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEJ0), B 8 Kiacce —
68 uacoB (2 wyaca B Hememwo), B 9 kmacce — 102 wyaca (3 uaca B Hejdenmo).

[Ipennaraemeiii B mporpamMme no (u3HMKe MepeyeHb J1adopaTOPHBIX padOT U OIBITOB
HOCHUT PEKOMEHIATeIbHBIN XapaKTep, YUUTENb JeTacT BIOOp MPOBENCHUS JTaOOPaTOPHBIX
paboT W ONBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEH OO0ydYarommxcs, CIUCKa
HKCIIEPUMEHTAIBHBIX 3aJJaHUM, MpEeAaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOIO
PK3aMEHa 1o (Pu3HKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NUYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NyUecKue
npuoopsl. [lorpemHocts n3mMepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJI TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKuX SIBJICHHUIN C IOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPoLEeypa MPIMbIX U3MEPEHU aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.

2. M3MepeHue pacCTOSIHUU.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoB MaJIbIX TEl.

5. M3mepenue temmeparypsl NpH MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U

JaTYuKa TEMIIEPATYPHI.

Pa3znen 2. IlepBoHayajibHbIE CBeeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBmkenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
TeMmriepaTypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammoneilicTBue uacTHIl
BEIIECTBA: MTPUTSLKEHNE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO MOJIEKYJSpHBIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.
1. Habmroaenue nuddysuu.
2. HaGmionenue ~ siBIeHUi,  OOBSACHSIONIUXCA  NPUTSDKEHUEM WU

OTTAJIKMBAHHUECM HaCTHI BE€IICCTBA.



Jlabopamopnwie pabomel u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCIONIb30BaHHUEM

dboTorpadwuii).
2. OnbITHI IO HAOJIOCHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nea 3. JIBuskeHue 1 B3aUMOJAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh NPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JBUKCHHUSL.
SBneHne uHEpUMHM. 3aKOH HMHEPLUUH. B3ammopaeicTBHe TeNl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOmercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.
Hemoncmpauuu.
1. HalnroneHue MexaHM4eCKOro IBHXKEHHS Tea.
2. H3mepeHue CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaGmronenue siBneHUs UHEPIUU.
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopnvie pabomel u onvimol.
1. OmnpeneneHue cpeaHEe CKOPOCTH CKOJIbKEHHUS OpycKa WIM IIapHKa I0
HAKJIOHHOM ITIOCKOCTH.

2. OnpeneneHue IOTHOCTH TBEPAOTO TEIIA.

3. OnbITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsLKeHUs (nedopMarivin)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

4. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCThH CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKHUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS JaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMma, TemmeparTyphl. llepemada maBieHus
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaliuHbl. 3aBUCUMOCTH JABJICHUS >KHJIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napajaokc. Cooburaroniyecs: cocysl. ['uapaBiuyeckue MeXaHu3Mbl.



Atmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOTro
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.

1. Ilepenaua naBieHUS KUIKOCTHIO U Ta30M.

2. Coobmiaroniyecs: Cocy/abl.

3. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMA MOTPYKEHHOM YacTH
TeJa U TIIOTHOCTH YKUJIKOCTH.

4. PaBEHCTBO BBITAJIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
VYcnoBue miaBaHus TEN: IUIABAaHUE WM NOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJIKOCTh YacTH TeJa.

2. OmpeneneHne  BBITAJIKHUBAIOIICH CHIbL, JEHCTBYIOUIEH Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOLICH CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOUIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAas TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckass dHeprusi. KuHeTnueckas W TOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOTHl CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnepoBaHue yclnoBUM paBHOBECHS pbluara.



3. H3smepenue KII/l HaKTOHHOM TIIIOCKOCTH.
8 KUIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnmueckue u amopdusie tera. OObsICHEHHE CBOWMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya 17} COBEpLICHNE padoTHI. Bunsl TEIUIONEPENAYH:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3ITyUYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TelioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHasg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS SJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpauuu.

1. Habmoaenue nuddysuu.

2. HaOmronenue siBineHu cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

3. HaGumronenue TemnoBoro paciypeHust Tedl.

4. VI3MeHeHue NaBlieHUs raza Nnpu M3MEHEHUU Oo0bEMa M HarpeBaHUU WM

OXJIAXKECHUU.

5. IlpaBuiia u3MepeHus TEMIIEPATYyPBhI.

6. Buubl Tenonepenayu.

7. OxJaxjaeHue npu COBEPIICHUHN paOOTHI.

8. Harpeanue npu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

9. CpaBHEHUE TEIUTOEMKOCTEN PA3JIUYHBIX BEIIECTB.

10. HabnrogeHue KuneHus.

11. HabnroneHue nocTosiHCTBAa TEMITEPATypPhl P IJIABJICHUU.



12. Moaenn TemIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomul u onvimel.

1. OmnsITHI 110 OOHAPYKEHUIO ACHUCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel N0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OnbITEl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH JIaBJICHHUSI BO3JyXa OT €ro

00BbEMa U HArPEBAHMS WIIA OXJIAXKICHHUS.

5. HaOmionenue wu3MeHeHUs BHYTPEHHEW OHEpPruM Tejlna B pe3ysbTare

TEeIIonepeayi U padoThl BHEITHUX CHJL.

6. MccnenoBanue sBJICHHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJOJIHOW U

ropsiYer BOJIBL.

7. OmpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOM  IpuU

TEIJIO00MEHE C HArPEThIM METATUYECKUM HUITUHIPOM.

8. OnpeneneHue ynenbHON TETUIOEMKOCTH BEILIECTBA.

9. HccnenoBanue mpouecca UCIapeHUs.

10. OnpeiesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

11. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazgen 7. JaekTpudyeckue 1 MAarHUTHbIC SIBJICHUS.

Onektpuzanusi Tea. JBa poja 3JIEKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJUYUHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TEIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mnods. IIpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJEMEHTAPHBIA JJIEKTPUYECKUAN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MArHUTHOE). DJICKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBjieHHE MPOBOJHMKA. YACIbHOE COMPOTHUBJICHHUE BemiecTBa. 3akoH Oma
o ydactka uend. llocnemoBarenbHoe W mapajuieNibHOE — COCIMHEHHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DneKTpUYecKre IeNu U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUME  IIOCTOSAHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYECHUE NI )KU3HU Ha 3eMIle.



OnbIT

Opcrena. MarHutHoe mMoje  3JIEKTPUYECKOro Toka. lIpumeHeHue

AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOHUK C TOKOM.
DNeKTpoJBUraTellb MOCTOSTHHOTO TOKa. VCnosib30BaHHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHne dIEKTpOMarHuTHON uHAyKuu. [IpaBuio JleHna.
DneKTporeHepaTop. Cnoco0sb1 MOJTYYEHUSI ANEKTPUUYECKOU SHEPTUH.
DIEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

L 0 N o Uk wDN R
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DJeKTpU3aus Tell.

JIBa posia 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3aPSXKCHHBIX TEI.
[IpOBOIHUKH U AUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.

McTOoYyHMKH TTIOCTOSIHHOTO TOKA.

JIerCcTBUSI SJIEKTPUUECKOTO TOKA.

N3Mepenue Criibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.

Peocrar u MarasuH COIpOTUBIICHUN.

. BzaumoieiicTBre NOCTOSIHHBIX MAarHUTOB.

. MoaenvrpoBaHre HEBO3MOKHOCTH PA3JICJIICHUS TTOJFOCOB MAarHUTA.

. MozienrpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

. MarauTHOE€ noJie ToKa. DJIEKTPOMATrHUT.

. JIeicTBHE MarHMTHOTO MOJISI HA IIPOBOJHUK C TOKOM.

. UccnienoBanue sIBIICHUS JIEKTPOMATHUTHON MHAYKIIUH.

. 3aBUCUMOCTh HaIlpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HHKHOBCHU.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

OneiTel MO HAOMIONCHUIO DICKTPU3AIMM Tel WHAYKIWMEH U TpHU
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHure U peryJupoBaHUe HAMIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO 4Ye€pe3 pe3UucTop, OT
COTNIPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji CWIbl TOKa MPU MAPAIIIEILHOM COEIUHEHUU
PE3UCTOPOB.



9. OmpeneneHue pabOThI ANEKTPUIECKOTO TOKA, HIYILIETO Yepe3 Pe3UCTOp.

10. OnpeiesieHHe MOIIHOCTU  3JIEKTPUYECKOI'O0 TOKA, BBIAEISAEMON Ha
pe3ucTope.

11. UccnegoBanue 3aBUCUMOCTU CHUJIBI TOKA, MIYIIETO Yepe3 JIAMIOYKY, OT
HaIpsHKEHUS Ha HEll.

12. MccnenoBanue MarHUTHOTO B3aMMO/ICHCTBUSI IOCTOSIHHBIX MAarHUTOB.

13. I3yuenne MarHUTHOTO TOJNS  TOCTOSHHBIX ~MAarHUTOB TMPU  HX
O0OBEMHEHUH U pa3/IeTICHUN.

14. UccnenoBanue NeMCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

15. ONbITBL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBl  B3aUMOJICHCTBUS
KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKA W HamlpaBJCHUS TOKa B
KaTyIIKE.

16. I3yueHue AeiCTBUSI MArHUTHOTO MOJISI HA POBOJHUK C TOKOM.

17. ONBITBI MO HCCICIOBAHUIO SIBJICHUS DJICKTPOMATHUTHON WHIYKIUU:
UCCIICIOBAHUE W3MEHEHUM 3HAYEHHUSI U HAINpaBJICHUS HUHIYKIMOHHOTO
TOKaA.

9 KIIACC

Pasnen 8. Mexannuyeckue siBJIeHHS.

Mexanuueckoe JBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCHUTEIIBHOCTh MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOE npsimosMHENHOE ABWKEHUE. CpelHsAsl 1 MIHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiHelHoe nBukeHue. (CBoOogHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIEpIIO3ULMH CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMmocCTh 1 neperpysku.

PaBHOBecue martepuanbHON TOYkH. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT culibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.



Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YHOPYTrOCTH,

TPEHUsS.

CBs13b 9HCPIruu 1 paGOTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjd, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus cxxaTtou npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Hemoncmpauuu.

1.

Habnrogenne MeXaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€Ta.

CpaBHEHHME NyTeW W TPACKTOPUM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HabGnronenue nBM>KEHMS Tella 0 OKPYKHOCTH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TEJ.

M3meHeHnue Beca Tera IMpu yCKOPEHHOM JBHKECHUH.

[lepemaya uMIryabca Mpy B3aMMOJECHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEI.

. CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUN.

. CoxpaHeHre UMITyJIbca ITPU a0COJIIOTHO YIPYTOM B3aUMOAECHCTBHH.

. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHUH.

. CoxpaHeHre MEXaHNYECKOW SHEPTUH NPU JBUKEHUU Teja MO AEHCTBUEM

IIPY>KUHBL.

Jlabopamopuvie pabomul u onvimol.

1.

OmnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHHS
HIapUKA 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHHU IMPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

OnpeneneHue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JBUKEHUHU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTrOCTH TIPU  TOABEME Tpy3a C
WCITIOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpaHEHUS SHEPTUH.



Paznen 9. Mexanuveckue Kojae0aHus U BOJHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
HHEPTUU MPH KOJIeOaATETHLHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOWCTBa MeEXaHWYECKMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKue BOJHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

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

Hemoncmpauuu.

1. HaGOmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI

YIOPYTOCTH.

2. HaGmronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmroneHue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCA.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MOTIEPEYHBIX BOJH (HA MOJICIIHN).

5. HaGnronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

Jlabopamopnwie pabomul u onvimol.

1. OmpezgeneHne dYacTOTbl M TepUoJa KoJeOaHMM MaTeMaTUu4ecKoro

MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUI MPYKUHHOTO MAaATHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA

OT Macchl Tpy3a.

Pazgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimel.

1. V3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

TenedoHa.



Pa3nen 11. CBeToBbI€ IBJICHUS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHoe
pacnpoctpaHenue cseta. 3atmeHuss Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akOoH TMpeloMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom sydedt B nuH3e. Onruyeckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak omnrThueckas cucrtema. bin3opykocTs u
JaJTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. /ucnepcus ceera.

Hemoncmpayuu.

[IpssMONMHEHOE pacpOCTPAHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Xo tydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.
PasnosxeHue 6enoro cBera B CHEKTP.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jy4ya OT yria

naJieHus.
2. M3yueHue xapakTepUCTHK U300paKEHUS NMPEAMETA B IUIOCKOM 3epKaje.
3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUSI CBETOBOTO JIy4ya OT yrIJia
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHH ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKON CHIIbI coOMparoueit
JIUH3BI.

Pa3nen 12. KBanToBbBI€E SIBJICHUS.

Omnwitel Pesepdopna u muanerapHas Mozenb atoma. Mojens aroma bopa.
Hcnyckanue v noryoiieHue cBera aroMoM. KBaHThl. JInHeityaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

W O N U A WwWDN e



SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBsI3M aTOMHBIX sjaep. CBs3p Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHeprerka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYUYEHUS ¥ TOTJIOIICHHUSI.

2. CHexTpsl pa3IMYHbIX I'a30B.

Jlabopamopuvie pabomul u onvimaul.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢potorpadusam).

IHoBTOpUTEIBLHO — 0000 AN MOTYJIb.

[ToBTOpUTENHEHO--0000TAONUN MOAYJIh TPEAHA3HAYCH /IJIsI CUCTEMAaTHU3aIuN
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (DU3MKH, a TaKKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHY Mo (Qusuke s oO0ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOAOB HCCIIECIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIA XapakTep JAHHOTO pa3jielia pealn3yeTcs
32 CY€T TOro, 4YTro OOydYarIIMecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
npeaiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAyYHO OOBSICHATH
¢dbu3nYecKue SBJICHUS B OKPY’KAIOIIEH MPUPOJIC U MOBCEAHEBHON KU3HU;

HCIIOJI30BaTh HAyUYHbIC METObI UCCIETOBAHUS (PU3NUECKUX SIBJICHUN, B TOM
Yyucie A1l IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIC OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOIb30BAHUS PA3TUIHBIX HICTOUHUKOB
HPHEPIruM HAa OCHOBE 3aKOHA IMPEBPAIICHUS M COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) maTpMoT4YECKOr0 BOCTIMTAHUSA:

— IPOSBIICHHE MHTEpPECa K UCTOPUU MU COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C TNPAKTUYECKUM TPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro BOCITUTAHHUS :

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, WMHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJryuusi:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro obpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl O€30MacHOro IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JIEKTPUUYECKUM U TEIUIOBBIM 00OpYAOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpyn0BOro BOCIUTAHMS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO NMPOdECCHil, CBI3aHHBIX C (PU3UKOM;

e 7)IK0JOrH4ecKOro BOCIIUTAHHUSA

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHWM JJIs pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAHUPOBAHUS TIOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUMN JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHE TI00ATbHOTO XapaKTepa HKOJOTMUYECKHUX MpoOJeM M MyTed ux
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCS YCJIOBHAM COLMAJBLHOM U NPHPOIHOM
cpeianbl:

e — TMOTPEOHOCTh BO B3aWMOJCUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (HPU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e — TIOBBIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
busuKu;

e — TIUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OLEHKA CBOMX JEWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOXKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATEIILHBIC YHHBEPCAIbHBIC yUCOHbBIC TCUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALNUN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSA3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENIBHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEUIEHUs, BHIOOp HamOoJsee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITIOJIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(GU3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIICOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAaKXKE€ BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3apOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C YYETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYI0 (GOpPMY TIPEICTaBIICHUS
uHDoOpMaAIUU W WUTIOCTPUPOBATH peIIaeMble 3aJaydl  HECJIOKHBIMU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0 OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHHE 3a/Jauyd W TOJJIep KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUIO W KOOPAMHHMPYS CBOM JEWCTBUSA C JAPYTMMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYalMsX, TPEOYIOLINX
JUIs pelieHns (pU3NUeCcKUx 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM PeleHus! (PU3NUECcKOl 3aauu HIn
IJlaHa MCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHXKEHHS])) Pe3yJIbTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallMi, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTbH €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPABO Ha OIMMOKY MPU pEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh  MOHATHS:  (U3MUECKHME UM XUMHYECKHE  SIBJICHMS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUS, PaBHOAECUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOM OCBIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM JHEPIrUH) IO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JICMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
OpPUMEPBI JBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJIeHHUsS Ha >KMUBOM OpraHHU3M, IUIaBaHHUE PbIO, pblyard B
TE€JIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SBJICHMS, UCIOIb3YS
¢usznyeckue BeTUMYMHBI (Macca, 00BEM, IUIOTHOCTH BEILECTBA, BpPEM,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAs] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHWJbl, KO3()PQHUIMEHT TOJE3HOr0 JAEWCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), NMpPU ONHUCAHUHM NPABUIBHO
TPaKTOBAaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3NYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, IpaBWIO paBHOBECHs pbryara (0J10ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemar) pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCIOJB3YSd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATUCTUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJIyYeHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOAE ONbITA, J€JaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznuecKux CBOMCTB Tel: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pyI0BAHMS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MACChl Tela,
o0bEMa, CHUIIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBWXKYLLIErocs Tela OT BPEMEHW JIBHJKEHHS Tela, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAIN COIPUKOCHOBEHUS TEN, CHIIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHUs! pblyara v OJIOKOB), y4acTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIIEOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJTHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NPEIIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI IO pe3yjibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNO, KOA(D(UIIMEHT MOJIE3HOTO JeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUH HW3MEPEHHH COOMPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMUNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

YKa3bIBaTh MPUHIMIBI ACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJI0K, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX omnucaHus (B TOM 4YHUCIE:
MOJAIIAITHAKK, YCTPOHWCTBO BOJOMPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  MH(OpPMAIMIO O  TIPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWN B TIOBCEIHEBHOM
XKU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaIoLIeH cpejie;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEFOIINXCS
3HAHMM W TYyTéM CpPaBHCHHS PaA3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBHITIOJHEHUN YUCOHBIX 3aJaHUN HAYIHO--TIOMYJISIPHYIO
auTepatypy  (QU3MYECKOro  coiepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MIHTEpHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (PU3UUYECKOTO COAEPKAHUS, B TOM



YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUWHBIM ammapar Kypca (U3HMKH, COIMPOBOXKIAThH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpenesiarh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJadaMH,
CIEIUTh 3a BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IPYyNNbl,  BBICTPAauWBAThH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIMX.

K xoHIy o0yueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM JIBUraTelb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUU 3apsill, AIEKTPUUECKOE IO0J€, MPOBOJIHUKI
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTauIM3anus (OTBEplIeBaHUE), KUIICHHUE,
Terionepeaaya (TEerIOnpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAa0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO TOJIsl HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHIYKIIHS)
N0 ONHCAHWI0 HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpY’KalollleM MHUpE, B TOM 4ucie (U3HUECKUE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWUIApHbIE SIBJIICHUS B MNPUPOJE,
KpUCTaUlbl B Tmipupoie, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJSA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCIIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHIS YHEPTHUS, KOTUIECTBO
TEIJIOThI, yJleJbHAs TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuloTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUYECKUU 3apsl,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYEeCKUX BEIUYUH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOPUHU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA U 3aIllMCHIBATH €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil TPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISIBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
IaroB ¢ omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PM3UYECKUX SIBICHUM,
(du3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJIB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs] 3aJadyd, BbHIOMpATh 3aKOHBI U (QOPMYIIHI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEHIUTh NpPH MOMOUIU
(GU3MYEeCKUX METOIOB, HCIOJIb3Yysl OMHCAHUE MCCIIEOBAHUS, BBIICIATH
pPOBEPSIEMOE TMPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpPSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJISpHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsioB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MAarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMbIE MPEATIONOKEHHSI, COOUPATh YCTAHOBKY M3 MPEIOAKEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C WCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUil  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEIHOTO
CEUEHUs U YACIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJIHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMUK, OT HaNpsHKEHUs Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHMUKOB): TUTAHUPOBATh HCCIEOBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHS, CJenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEOBAHMS;

POBOJANTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTa W
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh H3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEIysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUECHHE BEJINUMHBI,

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JEWCTBUS U3YYEHHBIX NpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHUcaHusi (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKOW IHEPTHH, SIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IPEeIOXPAHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
duznyeckre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB 3JIEKTPUUECKUX LICTIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecrieueHrs 6€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KAIOILIEH CPEE;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbl,
pecypcnl cetu HTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
IPOEKTHOM WJIM HCCIE0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TpYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33Jja4aMH, CJIETUTh 3a BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JIeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHniy oOyuenust B 9 kijiacce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITHS: CHUCTeMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mnjacTtauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMS W TOTJIONICHUS, alb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIXEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE O€JI0ro CBeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpy’XalieM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEpPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3Iy4YEHUH Ha
OpraHu3M 4eJIOBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (IPHU3HAKK) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nueckue BeIUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Telld, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JSHeprus,
NEPUOJ U YacToTa KojeOaHul, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb IMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs! PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YMCET
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIMPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlMil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATDH
IPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTb OOBACHEHHWE U3 2-3
JOTHYECKHX ILIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3aJadd  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHUH), UCIOJB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHBIEC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HA4YEeHUA (Pu3ndecKon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($U3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHHWsl MpeaMera B cOoOMparouiei
JauH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB M3ITYUCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOUHOro Habopa
o0OpylOBaHUS, ONHMCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIupoBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaYeHUe u3MepseMoil BeauuMHbl ((POKyCHOE paccTosiHHe
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JBIDKCHHH O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl IOJTYYEHHON  3aBUCHMOCTHU
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPAPUKOB, NEJIaTh BBHIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJeHUsI, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaroniel JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BEITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHUCIIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHMUECKHX IPOIECCOB
IpU PEIICHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B MJIOCKOM 3€pKajie U COOMpAroLeH JIUH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOMU
KU3HH 711 oOecrieueHnsi 6€30MacHOCTH MPpU oOpaIeHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 37I0pPOBbsI M COOJIOJCHUS
HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY>KaIOILIEH Cpejie;



OCYIIECTBJIATh TOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENHHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAHUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHOW WH(OpPMAIIUK HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX NICTOYHHUKOB,

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi Hay4IHO--TIOMYJISPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACPIKAHMS,
MyOJUYIHO TPEICTABIIATE PE3YIbTaThl MPOSKTHON W UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TPU O3TOM TPAMOTHO HCIIOJb30BaTh  HM3YyYCHHBIN
NOHSATUUHBIM anmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpuUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 dusnka - HayKa o oj1e 2 0 0
FISHiE - HayKa O fpHpoX https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 dusnueckue Be 2 0 1
VISHHACCIHE BEHIHBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 0
CTECTBEHHOHAYYHbI METO/ IO3HAHUS hitps/m.cdsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoeHHe BellecTsa 0 0 https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 A 2 0 0
FRETGTHELS COCTORHIE BCIIEETRa https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CRAHITHACCKOE ABIACHIC 3 0 0 https://m.edsoo.ru/7£416194
3.2 WNuepiusi, Mmacca, MIOTHOCTh 4 1 3 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 1
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnunoreka [HOK
' TEJIaMU, )KUJIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 ) bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P
> aboTa 1 MOIKOCTH 3 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 2
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
5.3 M 4 0
CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 10




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
bubmuorexa [JOK
1.1 i
Crpochue 1 CBOHCTBA BemiecTha 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 2 2
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 | 0 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 5 hitps-//m.cedsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 0 1
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4 2 1
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 9




9 KUIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 | bu6mmoreka [IOK
) ONHUCaHUS https://m.edsoo.ru/7f41a4a6
. bu6 OK
1.2 BzaumoneiicTBue Ten 20 1 1 nosmorexa I
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 0 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 1 2
RAMITTICCRHE KOJChamA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 2
yE https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 0 | bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAHEHHUS CBETA 6 0 0 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2 1
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P
3 asnokeHue 0eIoro cBera B CIEKTP 3 0 hitps/m.cdsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 0 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 0
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
Jlara uudgposbie
Nen/m | Tema ypoka Kontpoannbie IIpakruueckue
Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
1 ®du3nka — HayKa O PUPOJIE. 1
SIBaeHUs IPUPOIBI
2 Du3nYeCcKue ABICHUS 1
3 Ou3nyecKue BEINYMHBI U UX |
U3MepeHne
JlaGopaTtopHast pabora «OrnpeaeneHue
4 LICHBI JCJICHUS IIKaIbI 1 1
HU3MEPUTENLHOTO MPUOOopay.
Metoapl HAYYHOTO TTO3HAHMS.
. bubmuorexa [JOK
5 Onucanne GpU3NIECKUX SBICHUI C 1
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIEeH
dusnueckue 3aKoHbl. Ponb pusuku B
6 (bopMHpOBaHNU HAYYHOU KapTHUHBI 1
MUpa.
Crpoenue BemectBa. ONbITHI,
bu6mmorexa [IOK
7 JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BEILIECTBA
bu6mmorexa [IOK
8 JIBU>KeHUEe YacTHI] BEUIECTBA 1

https://m.edsoo.ru/ff0a013e




JlaGopaTtopHas paborta «3mepeHue

9
pa3MepoB MaJbIX TEI».
10 ArperaTHble COCTOSIHUS BEIIECTBA
1 3auer o Teme: «CTpOCHHE BEIIECTBAY bubnmoreka [JOK
https://m.edsoo.ru/ff0a0378
MexaHudeckoe JBMKSHUE.
12 PaBaHoMepHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKEHHUE
13 Cxopoctb. EAMHUITBI CKOPOCTH. bubnnoreka [JOK
Pacuer nytu ¥ BpeMeHU IBUKECHUSA https://m.edsoo.ru/ff0a079¢
JlaGopaTtopHas pabora «3mepeHue
bubmuorexa [JOK
14 MAacChl BEIIECTBA HA PhIYAKHBIX
https://m.edsoo.ru/ff0a0ac4
BECAX»
15 Huepusa. Macca — Mepa HHEPTHOCTH bubnuotexa [JOK
TEJI https://m.edsoo.ru/ff0a0c10
16 ITimorHOCTS BemecTBa. Pacyetr maccel bu6mmoreka [JOK
1 00beMa Tela I10 €ro IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHas pabora «3mepenue
17 o0BemMa TBepJI0ro Teay.
JlaGopaTtopHast pabota «Ornpeaenenue
TUIOTHOCTH TBEPAOTO TEIIA»
KonTponpHas pabora «MexaHHuecKkoe
18 nBmxenue. Macca texaa. IImoTHOCTE bubmmorera [IOK
) ) https://m.edsoo.ru/ff0al23c
BEIIIECTBa)
19 Cwita Kak XapakTepHUCTHKA
B3aUMOJCHCTBUS TEJI.
20 Cwita ynpyroctu. 3akoH ['yka
21 SIBnenue tarorennsa. Cuia TIKECTH




CB43b MEXY CUJION TSKECTH U

bu6mmoreka [IOK

22 Maccoll tena. Bec tema. Pemenue
" " https://m.edsoo.ru/ff0al778
3a7a4 o teMe "Cuia TKecTH

” Cwiia TSKeCTH Ha JpYIruX IJIaHeTax. bubnmoreka [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 H3mepenune cui. JIlnHaMOMeET

p A P https://m.edsoo.ru/ff0al8cc
bubanorexa LIOK

25 Bec tema. HeBecomocTn 1

https://m.edsoo.ru/ff0al778
CrnokeHne IByX CHUJI, HallpaBJICHHBIX
. 7 . P bubnuorexa [JOK

26 110 OJTHOM MPSIMOM.

. https://m.edsoo.ru/ff0ala70
PaBHozeiicTByrOIIas cui

7 Pemenue 3agadq mo reme
"PaBHonelicTByrOMmas cui”

73 Cwuia Tpenus u e€ Buabl. TpeHue B bubnmnoreka [JOK
NPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHas padora «JIluHaMOMETD.

29 I'pa pI/I OllzaHI/I: I >KI/IHI1[,1 u ’ bubmmorexa LIOK

Paiyup Py https://m.edsoo.ru/ff0alcc8
MU3MEPEHHE CUIT JUHAMOMETPOM))

30 Pemienue 3a1au Ha onpeneneHne
PaBHOJICMCTBYIOIEH CUIIBI
Pemenue 3agad mo remam: «Bec

a1 tenay, «I'paduueckoe n3oOpakeHue bubnuorexa [JOK
cuim», «Cuiely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0aldeQ
cum»

KonTponbhas paboTa o remam:
32 «MexaHndeckoe IBIKEHHE», «Macca,

IJIOTHOCTBY, «Bec Tenay,




«I"padrueckoe n300pakeHUE CHIIY,
«Cuiby

Hasnenune. CriocoObl yMEHBIICHUS U

bubmuoreka [JOK

33
YBEJIMYEHUS NABIICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD
34 aBJIEHMS ra3a OT 00bEMa bubmmorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TGJII:;,MI/I JKUIKOCTSIMU U Fr)a3aM1/1 3akoH bubmorexa LIOK
» KU ' https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlieHHE B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBI3BAHHOE JEWCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bu6mmoreka [IOK
JKUJIKOCTH U Tra3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaronuecs coc
HIATOTHECH COCY AN https:/m.edsoo.ru/ff0a2970
39 I'mnpaBaudeckuil mpecc bubmorexa HOK
AP p https:/m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
SKUJKOCTHBIN HAcoC
41 ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ bubmuoreka [IOK
CYLLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 B LA
ec Bo3nyxa. ATMochepHOe 1aBJICHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTo JaBICHHUS. bubnmoreka [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO bubnuotexa [JOK

AaBJICHUS OT BBICOTHI HAJl YPOBHCM

https://m.edsoo.ru/ff0a2fc4




Mopst

Bapomertp-anepouns. Atmocheproe

bubmuorexa [JOK

45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenune 3amag nmo teme "
ATtmochepHoe naBieHue"
JleicTBuE KUAKOCTH U raza Ha
bu6mmoreka [IOK
47 MOTPYKEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CUJIBI, bu6mmoreka [IOK
JIEHCTBYIOLLEH Ha TEJO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB TEJIO)
bubnuoreka IHOK
49 IImaBanue ten 1
https://m.edsoo.ru/ff0a3514
bu6mmoreka [JOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas paboTa «BbrsicHeHHE
YCIIOBHI MJIaBaHUS TENA B )KUJKOCTU»
Pemenne 3amau mo remaMm: «IIlmaBanme
cynoB. Bo3nyxomnnaBaHuey, bubnuotexa [JOK
52 .
«/laBneHue TBEpABIX TEI, KUAKOCTEN https://m.edsoo.ru/ff0a3654
1 Ta30B»
KonTponbhas pabota no teme
53 «/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»
bu6mmorexa [IOK
54 Mexannyeckas padbora
P https://m.edsoo.ru/ff0a3f82
55 MomHocTth. EquHUIEI MOIITHOCTH bu6mmoreka [IOK




https://m.edsoo.ru/ff0a3f82

IIpocTeie Mexanu3Mbl. Peryar.

56
PaBHOBeCuE cuit Ha ppruare
57 Peryaru B TexHUKE, OBITY U IPUPOJIE
JlaboparopHas paboTa
58 «I/Iccie OI]:aHI/IEI: CJIOBU paBHOBECHS bubmmorexa [OK
A Y p https://m.edsoo.ru/ff0a478e
pbIdara

59 Pemenue 3anay 1o teme «Y clioBus bubmuorexa [JOK

paBHOBECHS perIYara» https://m.edsoo.ru/ff0a48a6

60 Koadduruent nosesHoro neicTpust

MeXaHu3Ma.
61 JlabopaTtopHas pabota «M3mepenue bubnnoreka [JOK
KII/I HakK1OHHOM MIIOCKOCTH https://m.edsoo.ru/ff0ad4c48
2 Pemenue 3agau mo reme "Pabora, bu6mmoreka [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4252
MexaHuueckas SHeprusi.
63 Kunernueckas v moteHImaibHast bubmorexa HOK
B hitps:/m.edsoo.ru/ff0a4360
SHEPrus
64 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
65 KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTb. DHEPIUS»

66 Wrorosast KoHTpOJbHASA paboTa bubmuoreka [IOK
https://m.edsoo.ru/ff0adeec6
bubmuorexa [JOK

67 Pese i YpOK.

PBHBIM YPOK https://m.edsoo.ru/ffOadffe

68 PesepBHbIi ypoOK.
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8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Jlara uudgposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
. bubnuorexa [JOK
1 KUHETUYECKOW TEOPUU U UX OIIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOIO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJIIPHO-KMHETUUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannuueckue u amopHble Tena 1
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnuoteka [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 TennoBoe paclIMpeHne U CxKaThe 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIepaTypsl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
M3MEHEHUSI BHYTPEHHEN YHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunael renionepenaun 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0a6412

1 KonunuectBo TemnoTel. Y penpHas bubmuorexa [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a65c0

12 KonuuectBo TemnoTsl. Y aenbHast bubnmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. bubmumorexa [IOK
TermrooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBanue siBICHUS bubmuoreka [JOK
TEI1000MeHa IPU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOHOU U ropsiueit BObI"
Pacuer konuuecTBa TEIOTHI,

15 HE0OXOIUMOTrO JJIsl HATPEeBaHUS Tela
Y BBIICIIIEMOTO UM MPU OXJIAKIECHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yEJIbHOW TEMJI0EMKOCTH BemlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUMBa. Y IeJbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaHNE

18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 KonTtponbHas padora «TemnnoBsie bubnnorexka [JOK
SIBIICHUS) https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora

bu6nmmoreka [JOK
21 napooOpa3oBaHUs U KOHJICHCAIIUH.

3aBUCHUMOCTh TEMIIEpaTyphl KUIIECHUS

https://m.edsoo.ru/ff0a786¢




22

23

oT aTMOC(l)epHOFO JaBJICHHUA
BnaxnocTth BO3ayXa.

Pemenue 3amau Ha onpeaencHue
BJIQYKHOCTH BO3/yXa

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

24

[TpuHIMTIBI PaOOTHI TETIIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPAHMS

25

26

27

KII/I TerutoBoro aBuratessi.
TerutoBble JBUTATENIN U 3aIIATA
OKPYKaroIle cpebl

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPI'HH B TEIUIOBBIX MpoIeccax

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBbie IBICHUS.
N3meHeHune arperaTHbIX COCTOSHUI
BerecTna"”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

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

28

KonTponbHas pabora no teme
"TemnoBele ABIeHNA. 3Menenne
arperaTHbIX COCTOSIHMI BeniecTa'

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

29

30

31

OnekTpusanus tei. [[Ba pona
3JIEKTPUYECKUX 3apsA0B
Onexrpuszanus Tein. [[Ba poga
IIEKTPUYECKUX 3apSAI0B
B3anmopeincTere 3apsyKeHHBIX Tell.
3axoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpspkeHHOCTD 31eKTpUYEeCcKOro

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




nosist. [IpuHumn cynepno3uuuu
ANEKTPUYECKHUX TOJEN

Hocurenn SJICKTPHUYCCKUX 3apsAJ0B.

33 OnemeHTapHbii 3apsia. CTpoeHue
aToma

34 [IpoBOgHMKY U THUANEKTPUKU. 3aKOH bubmumoreka [IOK
COXPaHEHU DIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc

36 .KontponwHas pabora «2nekTpusanus bubnuorexa [JOK
ten. CTpoeHre aTOMOB» https://m.edsoo.ru/ff0a95a4
DNEeKTPUUECKUN TOK, YCIIOBUS €r0

bu6mmoreka [IOK
37 cymectBoBaHusl. MicTounuku
https://m.edsoo.ru/ff0a96b2
JEKTPUYECKOTO TOKA

38 JleficTBHS 2IEKTPUUECKOT0 TOKA

39 DNIEKTPUUYECKHI TOK B METAJIJIaX, bubnuoteka [JOK
KMAKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIe
4acTH
Cuna Toka. JlaboparopHas paboTa

41 "U3Mepenne u peryaupoBaHue CUIIbI bubmmorexa [IOK

" P PEryIvp https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTPUUECKOE HAMPSKEHUE.

42 Bonbr™merp. JIabopaTopHas pabora bubmuoreka [IOK
"M3MepeHue U peryJinpoBaHue https://m.edsoo.ru/ff0a%¢14
HarpsokeHus"

43 CormnpoTuBieHNE TPOBOJHUKA. bubnunoreka [HOK

Y nenbHOE COMMPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738




JlaGopaTopHnas pabota

bu6mmoreka [IOK

44 «PerymupoBaHue CUIILI TOKA
ymp https://m.edsoo.ru/ff0aa738
peocTaTom»
3aBHUCHUMOCTE CHJIIBI TOKA OT
45 HanpspkeHua. 3akoH OMa Ui yyacTKa Bubmaorexa ITOK
p ’ yi https://m.edsoo.ru/ff0aad44a
Hemu
JIaGopartopHas padora «Onpeaenenne
46 cot (I))TI/IBJII)eHI/I;Ipn 0BO HI/IKF:J. pu bubmmorera [TOK
p p A P https://m.edsoo.ru/ff0aa04e
MIOMOIIIY aMIIEpMETpPa U BOJILTMETPA»
47 [TocnenoBarenbHOE U ApAILJIEIHHOE
COCIMHEHUS TIPOBOTHUKOB
43 [TocnenoBarensHOE U apaIIECIbHOE bu6mmoreka [IOK
COE€UHEHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaa58
49 ITocnenoBarenbHOE U apaJuIeIbHOE bu6mmoreka [IOK
COE€IUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aadle
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoOro bubmorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopHas padora "Onpenenenne
52 a60TpLI u Ilz/lomlfocnd 3HeKTqueCKOro bubmmorera [IOK
p " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKUe e U MoTpeouTenn
53 DIIEKTPUUYECKOI DHEPTUU B OBIT bubmmorera [TOK
P P Y hitps://m.eds00.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 [TonroroBka Kk KOHTPOJIBHOU padoTe bub6nuorexa [IOK

1o TeMe "DIIEKTPUUYECKUE 3aPSJIbl.

https://m.edsoo.ru/ff0abd2c




3apsKEHHbIE Tea U UX
B3aumoaercTBus. IlocToSHHBIN
AIIEKTPUYECKUH TOK"

KonTponbhas pabota no teme
"DNeKTpruYECKue 3apsiabl.

bu6mmoreka [IOK
55 3apsKEHHbIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMojiecTBus. [locTosTHHBIN
ANEKTPUIECKUH TOK"
56 [TocTosiHHBIE MArHUTBI, KX
B3aMMO/JICUCTBUE
bubnuorexa [JOK
57 MarnauTHoe noJie 3emiiu 1
https://m.edsoo.ru/ff0ac3d0
MarnurtHoe noje. MaroHuTHoOe 1oJje
bu6mmoreka [IOK
58 3eMJIM ¥ ero 3HaueHHeE /IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
OmneiT OpcTena. MaruuTtHoe nosne
bu6mmoreka [IOK
59 AIEKTPUIECKOTO TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
[IpuMeHenue >1eKTPOMarHuToB B
60 texuuke. Jlaboparopnas padora bubnmnoreka [JOK
"N3yueHne neicTBU MATHUTHOTO https://m.edsoo.ru/ffO0ac74a
TIOJIS1 HAa MPOBOJHUK C TOKOM"
DIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
AJIEKTPOIBUTATENCH B TEXHUUECKUX
. bubnuorexa [JOK
61 YCTPOMCTBAX M HA TPAHCIIOPTE.

JlaGopaTtopHnast pabota
"KoHCcTpynpoBaHue 1 U3y4eHHE
paboThI AeKkTpoaBUraTens"

https://m.edsoo.ru/ff0ac86¢




OmnbiTel Papajnes. 3aKoH

62 AJIEKTPOMAarHUTHOW MHAYKIIUH. 1
[IpaBuio Jlenna
Onektporereparop. CrocoOs
63 MOJIyYEHUS JIEKTPUUECKOU SHEPIUH. 1
DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX
HMCTOYHHMKAX SHEPTUU
[TonroroBka Kk KOHTPOJIBHOU paboTe
64 1o TemMe "DIEeKTPUUYECKHE U 1
MarHuTHbIE SIBJICHUS"
KonTtponpsHast pabora o Teme
65 "DneKTpUUeCcKUe U MarHUTHBIE 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0acb14
SABJICHUS
bu6mmoreka [IOK
06 Hrorosast kouTposbHas padota ! https://m.edsoo.ru/ff0accSe
. bubnuotexa [JOK
67 Pesepaitbiit ypox ! https://m.edsoo.ru/ff0acdc6
68 PesepBHbIit ypok. 1
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9 KUIIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTHueckune Aara i ppoBnbie
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypenr
| MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TO4Ka
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHHUYCCKOr0 ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubmmoreka [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh
5 [IpsimonuHeltHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHas pabota Nel
7 «HccnenoBanne paBHOYCKOPEHHOTO 1 1 Bubnmorexa [IOK
. https://m.edsoo.ru/ff0adb18
JBUXKEHHS 0€3 Ha4allbHOW CKOPOCTH.
PaBHOMEpHOE ABMXKEHUE TTIO
g oKkpy)HocTH. [lepnon u yacrora 1
oOpartenus. JIuneitHas u yrimoBas
CKOPOCTH.
9 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 bubnuoreka [JOK




https://m.edsoo.ru/ff0ael176

Kontponbnas pabota

10 «IpssmosMHEHHOE PaBHOMEPHOE U
PaBHOYCKOPEHHOE JIBUIKEHUEY
1 IlepBeriit 3akoH HeroToHa. Bextop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. Bu6moteka [JOK
12 .
PaBHOelicTBYIOIIAA cHIla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprno3unus cuil https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aebbc
bubnunoreka LIOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau nmo reme «Crita
YIPYTOCTH
bu6mmoreka IIOK
1
7 Crna Tpenms https://m.edsoo.ru/ff0aece28
18 Pemenue 3amau nmo teme «Crita bu6mmoteka IIOK
TPEHUD) https://m.edsoo.ru/ff0af738
Pemenne 3amad mo treme "3aKOHBI
19 H Cﬂ Cuna bubmuoreka [JOK
HOTOI;Ia' ia ynpyroctu. Lui https://m.edsoo.ru/ff0afa26
TpEHUs
Cunita TSoKECTH M 3aKOH BCEMHPHOT'O
20 TeHUs. Y CKOpEHHE CBOO pH ro bubmorexa HOK
rote + ¥ CKOPCHHC CBODOIHO https://m.edsoo.ru/ff0af8be
MmajgeHus
)1 JlaGoparopHas pabota «MccnenoBanue bubmuoreka [JOK

CcBOOOJHOTO ITaJICHUS TEID.

https://m.edsoo.ru/ff0afb8e




Pentenue 3anau mo teme "Cuiia

bu6nmmoreka [IOK

22 TSKECTH U 3aKOH BCEMUPHOTO
. P https://m_edsoo.ru/ff0af044
TATOTCHUS
” [TepBast kocMHuYecKasi CKOPOCTb.
HeBecoMocTh u eperpy3ku
24 PaBHOBecue maTepuanbHON TOUYKH. Bu6mmotexa [JOK
AOCOIOTHO TBEPIOE TEIIO. https://m.edsoo.ru/ff0af5f8
)5 PaBHOBecue TBEpIOTO TEIIA C bubnnorexa [JOK
3aKpEIIEHHOW OCBIO BPAILLEHHUS https://m.edsoo.ru/ff0af33c
bu6 K
26 MOMEHT CHUJIBL. uomorexa O
https://m.edsoo.ru/ffO0afe36
27 LlenTp TsKECTH
73 Pemenne 3anau 1mo reme "MoMeEHT bubnunoreka LIOK
cuibl. Llentp Tsokect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMme "MexaHH4eCKOe IBIKEHUE bubnmorexa [IOK
. ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KonTponbHas pabota mo Teme
30 "MexaHn4ecKoe IBUKEHUE bubmorexa HOK
. A ) ) https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
Nmnynbee Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJIbca. Y IPYroe u brbmorexa OK
P YIbEA HIPYE https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoieicTBUE
1 Pemenne 3agau mo reme "3akoH but6mmorekxa [IOK
COXpaHeHUs ummyJbca' https://m.edsoo.ru/ff0b096¢c
33 Mexannueckas paboTa U MOIIIHOCTb
34 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoreka [JOK

YIPYTOCTH U CHJIbI TPEHUS

https://m.edsoo.ru/ff0b0a84




bu6nmmoreka [IOK

33 PeaxTigioe ABMKCHHC. https://m.edsoo.ru/ff0b0dbS
36 CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas s3Heprus
37 Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPTUuu
18 3aK0oH COXpaHEHUs YHEPTUHU B bubmmoreka [JOK
MEXAHUKE https://m.edsoo.ru/ff0b0c32
[ToBTOpenue u 0000IEHNE MaTepraa
39 o Teme «3akoHbl HpioToHA. 3akoH
COXpaHEHUS UMITYJIbCa
40 Kontponbnas padota «OCHOBBI bubnnorexa [JOK
JUHAMUKN https://m.edsoo.ru/ffOb12fe
41 KonebarenpbHoe TBMKEHHUE B €TO bubmmoreka IIOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bubmuoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U Py KUHHBIN
MasiTHUKU
JlaGopaTtopHnast pabota Ne 3
«HccnenoBanue 3aBUCUMOCTH TIEPHOJIA
44 u ‘{aCTO?LI CBOOOIHBIX Kone6aHI/I§I ! bubmmorexa TOK
https://m.edsoo.ru/ff0b197a
MaTEeMaTUYeCKOro MasiTHUKA OT €ro
JUTHHBDY.
45 IIpeBpaienne 3Hepruu npu
MEXaHUUYECKUX KOJICOAHUIX
46 JlaGopaTtopHas pabota «OrnpeneneHue bubnmnoreka [JOK

YaCTOTHI ¥ TIEPHOJIa KOJIeOaHmi

https://m.edsoo.ru/ffOblaec




MMPY>KUHHOI'O MasATHHUKA»

Mexaunueckue Boiabl. CBOKMCTBA

47 MeXxaHnueckux BoOJIH. IIpononpHbIe U buGnuorexa [IOK
P https://m.edsoo.ru/ff0b197a
MOTIEPEYHBIE BOJIHBI

43 Pemenue 3agau Ha onpeneneHue bubnmnoreka HOK
JJIMHBI BOJIHEIL. https://m.edsoo.ru/ff0b2 1fe

49 3Byk. PacmipocTpanenue u oTpaxkeHue
3BYyKa

50 I'poMKOCTB 3ByKa U BBICOTA TOHA.

51 3BYyKOBBIC sIBJICHHS. BbicoTa 1 TEeMOp
3BYKa.

Pacnipoctpanenue 3Byka. CKopocTh

52 3ByKa. OTpakeHue 3ByKa. IXo.

Pemenue 3agayu. 3ByKoBOi pe30HAHC.

53 Pemenne 3aa4 1mo Teme bu6nunorexa LIOK
«MexaHndecKkue KoJieOaHus U BOJIHBD. https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

54 Teme "3aKOHBI COXpaHEHUS bubmmorexa [IOK

p ) . https://m.edsoo.ru/ff0b25f0
MexaHudeckue KoaeOaHus U BOIHEI
KonTponbHas pabota mo Teme

55 "3aKoHbI cOXpaHeHus. MexaHn4eckue
KoJIeOaHMS U BOJHEI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuotexa [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
JlaGopaTtopHas padora «M3yueHue

PaTOPHAL P yzl but6mmoreka [IOK

58 ABJICHUS 3JIEKTPOMAarHUTHON

19030107°911207 0%

https://m.edsoo.ru/ff0b2fe6




Konnencarop. KonebarenbHbii
KOHTYp. Ilonyuenue

bu6nmoreka [IOK

59
AIIEKTPOMATHUTHBIX KOJICOAHHIA. https://m.edsoo.ru/ffOb2c6c
IIpunnuns! paguocssasu u TB
Pemenue 3aau Ha onpezeneHue
60 YacTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJTHBI
DNeKTpOMarHuTHast IPUPO/Ia CBETA.
P prp . bubnunoreka LIOK
61 Cxkopoctb cBeta. BoaHoBBIE cBOKCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
Pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u JIyHst
bu6mmoteka IIOK
63 3aKoH OTpak€HHUs CBETa. 3epKaja.
P P https://m.edsoo.ru/f0b38c4
64 Pemenue 3aga4 Ha npUMEHEHUE bubmuorexa [IOK
3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ffOb3aea
65 ITpenomnenue cBera. 3aKoH bubmuoreka [IOK
MpEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3cS5c
66 ITostHOE BHYTpEHHEE OTpaKEHHE CBETA.
67 Hcrnonp30BaHne MOTHOTO BHYTPEHHETO
OTPa)KEHUS B ONITUYECKHUX CBETOBOAX
bubnunorexa LIOK
68 JIunzel. O ecKas cuia 3
HFSBL LITTHACCKA CHIA JHSHT https://m.edsoo.ru/ff0b3f2c
bubnunorexa LIOK
69 [TocTpoenue n3o0pakxeHU B JIMH3AX
P P https://m.edsoo.ru/ff0bd44a
70 Ypoxk-koHpepennus "OnTuyeckue bubnmnorexa [JOK

JIUH30BBIC TPHOOPHI"

https://m.edsoo.ru/ff0b4206




bu6nmmoreka [IOK

71 I'ma3 xak ontuueckas cucrema. 3peHue hitps://m.cdsoo.rw/ff0c0aTe
7 Paznoxxenne 6eoro cBeTa B CIIEKT). bubnmnoreka HOK
OnbiTel HetoToHA. https://m.edsoo.ru/ff0b4684
7 CiioxeHue CieKTpalbHbIX 1IBETOB.
Hucnepcus cBera
74 BnusiHue 351eKTpOMarHuTHBIX Bu6moteka [JOK
W3JIyYEHHUI Ha )KUBBIE OPTaHU3MBbI https://m.edsoo.ru/ffOcOf4c
[ToBTOpenue u 0000IEHNE MaTepraa
75 1o TemMe «DJIEKTPOMarHuTHOE TOJIE. bubnnorexa [JOK
DNEKTPOMAarHUTHBIE KOJICOAHUS U https://m.edsoo.ru/ffOcOe2a
BOJIHBD)
KonTponbnas paborta Ne 4 o reme
76 «INEKTPOMArHUTHOE TIOJIE.
DNeKTpOMarHuTHbIE KoJieOaHus 1
BOJTHBD
77 OmnsiTel Pesepdopaa u mianerapHas bubnmnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue v moriomeHne cBera bu6nunorexa LIOK
aTOMOM. https://m.edsoo.ru/ff0c144c
N bubmuoreka [{OK
80 KsanTsl. JInHeliyaTbie crieKTpsl hitps://m.cdsoo.ru/ff0c1550
81 PagnoakTnBHOCTE 1 €€ BUOBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MOJCIIb https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIE TpEBpALLICHHUS. bubnmoreka [JOK




H3otonsl

Pemenue 3amau 1o Teme:

https://m.edsoo.ru/ffOclal4
bubnunoreka LIOK

84 "PaanoakTuBHBIE TTpEBpaICHUs " https://m.edsoo.ru/ffOc1b4a
85 [Tepuoxa nmonypacnana
JlaboparopHas pabota «3yuenue
86 z[enelfml ﬂl;ep yII))aHa o (bo}T’zrpa(bHHM bubmorexa [IOK
https://m.edsoo.ru/ff0c2126
TPEKOBY.
Snepuble peakuyuu. 3aKOHBI
87 COX}TF))aHeHII/:I)}I 3apsA10BOrO U MacCOBOTO bubmorexa LIOK
https://m.edsoo.ru/ff0c1c58
yucen
28 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b bubnnorexa [JOK
Macchl ¥ DHEPruu https://m.edsoo.ru/ffO0c1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
Peakuuu cunrtesa u neneHus saep. bubmuoreka [IOK
90 N
HcTounuku sHeprun CoaHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlercTBus
paIuoaKTUBHBIX U3Ty4YEHUM HA KUBbBIS
OpraHu3Msl"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
9 TeMe "DIIeKTPOMAarHUTHOE ToJIe. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsIie siBieHUs"
KonTpomnpHas pabota mo Teme
73 KBanrtoBbIe siBeHUS"
94 Wroroast KoHTpOJIbHASA paboTa bubmmorexa LIOK

https://m.edsoo.ru/ff0c245a




bu6nmmoreka [IOK
I1 . 1
e oBTOperHeE, 0GobmenHe https://m.edsoo.ru/ff0c2572
bubnunoreka LIOK
I1 . 1
- oBTOpenue, 0600ueHHe https://m.edsoo.ru/ff0c2a22
bubnunoreka LIOK
o losTopenue, obobmenue. I https://m.edso0o.ru/ff0c2b30
bubnunorexka LIOK
98 Horroperue, obobmenne. 1 https://m.edsoo.ru/ff0c2c52
bubmuoreka [IOK
9 Horroperue, obobmenne. 1 https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpEHHE, 000OIICHHE. 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c2e82
bubnuoreka [IOK
101 I1 . 1
0 oBTOpeHHe, 06obmenue https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0IIEHHE. 1
OBUIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Gusuka, 7 knacc/ [epeimkuna A.B., OGIIecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 8 knacc/ [lepeimkua A.B., O611eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxtinonepHoe obiectBo «M3aaTenbcTBoO
«IIpocsenienne»

» Gusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6m1ecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1. Jlykamuk B.W., UBanosa E.B., CoopHuk 3amau o gusuke 7-9 ki1.: mocodue
JUIS ydamuxcs oomieoopasoBat. yupexaeauid. — M.: IIpocsemenue, 2011;

2. Mapon A.E., Mapon E.A., ITo3otickuit C.B., COopHUK BONPOCOB U 3a7a4 K
yueOHuKky A.B.Ilepbimknna @usnka 8 kii.: yuedbHoe nocooue. — M.: Jlpoda,
2015;

3. BonkoB B.A., [Tonstackuii C.E., YHUBEpcanbHbIC TOypOYHBIE Pa3pabOTKu
o ¢pusuke 7 k1. — M.: BAKO, 2013;

4. BonkoB B.A., YHuBepcaibHbIE TOYPOUYHBIE pa3pabOTKH 10 Pu3nke 8 KiI. —



M.: BAKO, 2013;

5. BonkoB B.A., YHuBepcanpHbIC MOypOYHBIE pa3pad0TKH Mo Hu3uke 9 K. —
M.: BAKO, 2013;

6. MockoBkuHa E.I'., Bonkos B.A., CoopHuk 3aaau o ¢pusuke 7-9 xi. — M.:
BAKO, 2011.

7. Mapon A.E., Mapon E.A., lugaktnyeckue Marepuaibl. 7 Kiiacc: y4eOHO-

MeTtoauueckoe nocodue. — M.: Jlpoda, 2020;

8. Mapon A.E., Mapon E.A., lugaktuyeckue Matepuaibl. 8 Kiacc: y4eOHO-

MeTtoauyeckoe nocodue. — M.: Jlpoda, 2020;

9. Mapon A.E., Mapon E.A., /lunaktudeckue MaTepuaibl. 9 Kiacc: yaeOHo-

meToaunuyeckoe nmocodoue. — M.: [lpoda, 2020;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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