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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o ¢u3uke Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUSI COCTaBlieHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa30BaTEbHOM
nporpammsl, npezacrasieHHbix B PI'OC 000, a Taxke ¢ yuéroMm ¢enepanbHO paboyeil mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueoHoro npeamera « Ousukay.

Copep:xanue mnporpamMmbl 10 (U3MKE HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYAIOIIUXCS W OpraHu3aluio M3ydeHUs (U3NKU Ha JACSITeILHOCTHOH OCHOBe. B
nporpaMMe 1Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO MpeaMeTa B peaau3aluu TpeOOoBaHUN
OI'OC OO0 x mIaHUpPYEeMBbIM JUYHOCTHBIM M METANpPEIMETHBIM pe3yJbTaTaM OOyYeHHS, a TakkKe
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOILEro
o0OpazoBaHus.

[IporpamMma mo ¢u3uke ycTaHaBIMBAET pacHpeeieHne yueOHOro Marepuana rno rogam ooydeHus (1o
KJlaccaMm), MpeljiaraeT NPUMEPHYIO IOCIEeI0BaTeIbHOCTh HM3Y4YEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHUS IIPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEHN 00yUaronXCs.

[IporpamMma 1o ¢usrke pazpaboTaHa C LETBI0 OKa3aHUS METOJAMYECKOM MOMOIIM YUYUTEIIO B CO3JaHUU
paboyeil mporpaMMsbl 0 yueOHOMY MPEAMETY.

®dusnka sBIAETCS CUCTEMOOOPA3yIOUIUM [IJIsl €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB, MTOCKOJIBKY
(u3MYECKHUE 3aKOHBI JIGKAT B OCHOBE IMPOIECCOB W SBICHUH, W3yd4aeMbIX XUMHEH, OWOJIOTHEH,
acTpoHoMued u ¢uznyeckoil reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHDA,
peocTaBisieT Hauboee sICHbIe 00pa3ibl MPUMEHEHUsI HAYYHOT'O METOoja MO3HaHUus, TO €CTh crocoba
MOJIyYEHUS JOCTOBEPHBIX 3HAHUI O MUpE.

Onna w3 rIaBHBIX 337a4 (PU3UYECKOTO OOpa3oBaHUsI B CTPYKType OOIIero oOpa3oBaHMsI COCTOUT B
(bopMUPOBAHNUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00yJaroIuxcsl.

N3yyenne pusuku Ha 6a30BOM ypOBHE IMpEIoyiaraeT OBJaJIeHHUE CIETYIOIIMMH KOMIIETEHTHOCTSAMU,
XapaKTEepU3YIOUIMMH €CTECTBEHHOHAYUYHYIO IPaMOTHOCTb:!

e HayuyHO OOBSCHSTH SIBICHUS;

e OreHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICTOBAHUS;

e HHTEPIPETHUPOBATH JJAHHBIE M UCIOIB30BaTh HAYYHBIC I0KA3aTEIHCTBA JJIS IMOTYUEHHUs BHIBOJIOB.

Henmn w3ydyenus Gpu3MKKM Ha ypoOBHE OCHOBHOTO 0OIIEro oOpas3oBaHus ompezeneHbl B KoHuenmuu
npenofaBanus ydeOHoro mnpeamera «®Dusmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit
Qenepanyy, pealu3yOIUX OCHOBHbIE  00I1e00pa3oBaTelIbHbIE  MPOrpaMMbl,  YTBEPKAEHHOMN
pemiennem Komnernn MunuctepcTBa mpocBemieHus: Poccuiickoit ®deneparnuu (IpoTOKON OT 3 JeKadpst
2019 r. Ne [IK4BH).

Hean n3yyenus GU3UKU:

e TIpUOOpEeTeHHE MHTEepeca U CTPEeMJICHUS 00yJalOIIMXCsl K HAyYHOMY M3YUYEHUIO IPUPOIBI, Pa3BUTHE
WX UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJIe MO3HaHUS U (POPMUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIIEHHUS K OKPYXKAIOITUM SIBIICHUSIM;

e (opmupoBaHHE HAyYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa U3YYCHHUS] OCHOB CTPOCHHS MAaTEPUU H
(byHIaMEHTaIbHBIX 3aKOHOB (DU3HKHY;

e (GopMUpOBaHHME TMPEACTABICHUH O poilu (U3UKU I Pa3BUTUS JPYTHX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHIA;

e pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oyaymeld mpopecCHOHATbHON IesITeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYYESHHIO B 3TOM HAIPaBJICHUH.

JlocTikeHne STHUX IIeNie mporpaMMbl MO (U3MKE HAa ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
obecreunBaeTCs pelieHueM CIIeIYIONNX 3a1aY:

e TpUOOpeTEeHHE 3HAHWH O MAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAHMYECKUX, TETUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



e NpUOOpETEHHE YMEHHUH ONMCHIBATh U OOBACHATH (U3UUECKUE SBJICHUS C HCHOJIb30BAHUEM
MOJTyYEHHBIX 3HAHUI;

e OCBOCHHE METOJIOB PEUICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C HICTIOJIb30BaHHEM
(bu3HMUECKUX MOJIENIEH, TBOPYECKUX U MPAKTUKO- OPHEHTUPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUU HAOII0/IaTh IPUPOIHBIE SBJICHUS U BBIMOIHSITH OIBITHI, JIJAOOpaTOpHbIE PabOThI U
9KCIIEPUMEHTAILHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

e ocBoeHHUE MPUEMOB pabOThI ¢ MHPOpPMAIUEH (PU3NIECKOTO COAepKaHuUs, BKIIOYast HH()OPMAIIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATIN3 M KPUTHUECKOE OLIEHUBaHUE MH(POPMALINY;

e 3HAKOMCTBO CO cdepamu TPOo(HEeCCHOHATBHOW AEATEeIBHOCTH, CBS3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHUSIX (PU3UUECKOM HAYKH.

Ha u3yuenue ¢usuxu (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O O0OIIET0 00pa3oBaHMs OTBOAUTCS 238
yacoB: B 7 kiacce — 68 gacoB (2 4yaca B Hezenro), B 8 kiacce—68 yacos (2 yaca B Hezeno), B 9 kimacce—102
yaca (34aca B HEZIEITIO).

JlaHHas mporpaMMa eCTECTBEHHOHAYYHOW U TEXHOJIOTUYECKON HANPaBIEHHOCTEH 10 (pusnke
peanm3yeTcs ¢ UCIoJIb30BaHueM 000pyAoBaHus leHTpa «Touka pocTa»

[Ipemiaraemerii B mporpamme 1o (usmke mepedeHb JTabopaTOpHBIX paboOT W ONBITOB HOCUT
PEKOMEHIATENbHBIA XapaKkTep, YUUTENb JIENaeT BHIOOP MPOBEACHHUS J1a0OpaTOPHBIX pabOT M OIBITOB C
y4€TOM HMHIUBUAYAIBHBIX OCOOCHHOCTEH O0OydYaromMXcsi, CHHCKa OKCIEPUMEHTAJIbHBIX 33JaHUH,
npeiaraéMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1Mo (U3HKe.

COILEPKAHUE OBYYEHMUS 7 KIIACC

Paznes 1. ®usuka u eé poJib B NO3HAHMYU OKPYKAIOLEro MUpA.

®dusuka — Hayka o mpupoje. SABneHus npuponbl. PU3NYECKUE SIBICHUSA: MEXaHUYECKUE, TEIJIOBHIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3Mepenue ¢uzmdeckux BenuuuH. Pusmdeckue npubopsl. [lorpemHocTs
u3MepeHnil. MexxayHapoaHas cuctemMa eIMHMUII.

Kak ¢usuka u apyrue ecrecTBEHHblE HAyKU M3Yy4yalOoT MNpUpOAy. EcTecTBEHHO- Hay4yHBIH METOH
MO3HAHMS: HaONIO/IEHNE, MOCTAaHOBKA HAYYHOI'O BOINPOCA, BBIABUKEHHE THMIIOTE3, SKCIEPUMEHT IIO
MIPOBEPKE TUMOTE3, 00BsICHEeHUE Habmo1aeMoro spieHus. Onucanne GU3NYECKUX SBICHUN C TTOMOIIIBIO
MOJEJIEH.

Hemoncmpayuu.

1. MexaHnndeckue, TEIJIOBbIE, AIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHHUSL.

2. dusnueckue mpruOOPHI U MpoLEAypa MPSIMBbIX U3MEPEHUI aHaJIOTOBBIM M LIU(POBBIM TPUOOPOM.

Jlabopamopnwvie padbomut u onvimol.

OnpezneneHuie EHbI 1EIEHUS KaJIbl HK3MEPUTELHOTO IprUdopa.

N3mepenue pacCTOsIHUM.

N3mepenne 06bEMa )KUIAKOCTH U TBEPJOTO Tea.

OrnpeneneHne pa3MepoB MaJIbIX TeJl.

N3mepenne Temneparypsl Py MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTYMKa TEMIEPATYPBHI.

6. IIpoBeneHue wuccienoBaHUs MO IPOBEPKE TUIIOTE3bl: JAIBHOCTh IMOJETA IIAPUKA, IYLIEHHOTO
TOPU30HTAJIbHO, TeM O0JIbIlIe, 4YeM OO0JIbIle BHICOTA ITyCKa.

Pazneu 2. [leppoHayajibHbIe CBEIEHHSI 0 CTPOEHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mmepbl. ONBITHI, JO0Ka3bIBAIOIINE IUCKPETHOE
CTPOEHHE BELLECTBA.

JIBro>keHue yactuil BemiecTBa. CBsS3b CKOPOCTH JBUKEHHS YACTHUI[ C TeMmIlieparypoil. bpoyHoBckoe
nBuxkeHue, 1ud¢ysus. BzanmoaelicTBre 4acTuIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBaHHE.
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ArperaTHbIe COCTOSHUSI BEIIECTBA: CTPOSHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTATUIMYECKUX) TEIN.
B3anMocBsI3p MEXIy CBOWCTBAMHU BEIIECTB B pa3HbIX arperatHbIX COCTOSHUSX M HUX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

Hemoncmpayuu.

1. HaGmoneHnue OpOoyHOBCKOTO JIBUYKEHUSI.

2. Habmonenue muddysun.

3. HaGmonenue siBneHuit, OObSICHAIOMIMXCS TPUTSXKEHUEM WM OTTAIKMBAHUEM YaCTHIL BEILIECTBA.

Jlabopamopuwvie padomul u onvimot.

1. OreHka AuaMeTpa aroMa METO/I0M pAIOB (C  MCTONB30BaHUEM (oTorpaduii).

2. OmbITHI O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHISI Ta30B.

3. OnbIThI IO OOHAPYKEHUIO IEHCTBHS CHII MOJICKYJISIPHOTO MIPUTSIKCHHUS.

Paznen 3. /IBu:keHHe M B3auMoIeiicTBHE TeJl.

Mexannueckoe BukeHue. PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHHEe. CkopocTh. CpeqHssi CKOPOCTh
IIPY HEPAaBHOMEPHOM JBHKCHHH. Pacduér myTH v BpEMEHH JIBHKEHUSI.

SBnenue wuHepuuu. 3aKOH HWHEpHUHU. B3amMopeicTBue Ten Kak NPUYMHA H3MEHEHHS CKOPOCTH
JIBUKEHUS Teln. Macca kak Mepa uHepTHOCTH Tena. [InmoTtHocTts BemiecTBa. CBS3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €/IMHHULIE 00BbEMA BELLIECTBA.

Cuna kak xapakTepucTuka Bzaumoaeiicteus Ten. Cuia ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOIIIBIO TUHAMOMETpA. SIBJeHHEe TAroTeHus U cuiia TshkecTH. Cuia TsDKeCTH Ha JIpYTHuX miaHeTtax. Bec
tena. HeBecomocTs. CroxeHHe cuil, HallpaBJIEHHBIX IO OAHOM npsMoi. PaBHoaelicTByromas cui. Cuna
TpeHus. TpeHue CKOJIbKEHUs U TPEHUE NOKOos. TpeHue B mpupoie U TEXHUKE.

Hemoncmpayuu.

HabnroneHre MexaHM4eCcKOro ABMKEHUS Tea.

H3Mepenne cKOpoCTH MPSIMOIMHEIHOTO IBUKCHHUS.
Habmronenue sBineHns HHEPIMH.

Ha6monenne nsMeHeHrs CKOpOCTH MPY B3aUMOJICHCTBUH TEJ.
CpaBHeHHe Macc TI0 B3aUMO/ICHCTBUIO TeEJL.
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CrnoxeHue cuil, HalpaBJIEHHbIX 110 OJHON MPSMOH.

Jlabopamopnvie pabomut u onvimoi.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIapHKa B )KUAKOCTH, MOJIENIN SJIEKTPUYECKOTO
aBTOMOOWJIS U TaK Jlanee).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa Wi IapuKa M0 HAaKJIOHHOM MI0CKOCTH.

3. Onpeznenenue IIOTHOCTH TBEPAOIO TeNA.

4. OmbIThI, IEMOHCTPHPYIOLINE 3aBUCUMOCTD PACTSDKEHUSA(1e(OpPMALIUK) IPY>KUHBI OT
IIPUIIOKEHHOM CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. laBienue TBEPABIX TeJl, "KUAKOCTEH M ra3oB.

Hasnenne. CriocoObl yMEHBIIIEHUS ¥ YBEIHUEHUS JaBleHus. JlaBneHue raza. 3aBUCUMOCTh JIaBJICHUS
raza oT o0béma, Temmnepatypsl. [lepenaya maBieHus TBEPIABIMU TEJIaMH, KUIKOCTSIMH M Ta3aMH. 3aKOH
[Mackans. [lHeBMaTuyeckue  MAaIlIMHBL.  3aBUCHUMOCTh  JABICHHUS  JKHJIKOCTH  OT  TIyOWHBI.
['mapocratuaeckuit mapamokc. Coobmraroniuecs: cocyasl. [ mapaBinueckne MEXaHu3Mbl.

Atmoctepa 3emuin u armocepHoe maBneHue. [IpHUMHBI CyIIECTBOBAHHUS BO3AYIIHOW OOOJIOYKH
3emiu. OnbiTr Toppuuennu. M3mepeHue arMoc(epHOTO JAaBlICHHSA. 3aBHUCUMOCTh aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM MOps. [Ipubops! s u3mMepeHus: arMocepHOro JaBJICHUS.

JleficTBrE >KMIKOCTH U Ta3a HAa MOTPYKEHHOE B HUX TeJo0. BbITankupBaromas (apXuMenoBa) CHIIA.
3akoHn Apxumena. [InaBanue ten. BoznyxominaBanue.



Jlemoncmpayuu.
3aBUCUMOCTb JIABJICHUS T'a3a OT TEMIIEPaTyPhI.
[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.
CooOmrarontiecs: Cocy/ibl.
['mapaBnuueckuii mpecc.
[TposiBnenue nericTBus aTMOoCchepHOTO TaBICHUS.
3aBHCHMOCTD BBITAIKHUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJla U TUIOTHOCTH YKHJIKOCTH.
PaBeHCTBO BHITAJIKMBAIONICH CHIIBI BEC Y BBITECHEHHOM YKUIKOCTH.
8. YcnoBue miaBaHus TEIN: JIABAHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TeJa U *KUIKOCTH.

NoukwnpR

Jlabopamopmuwie pabomot u onvimel.

1. MccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY>KEHHOM B HKHUAKOCTh YaCTH Tea.

2. OmpeneneHne BHITAIKUBAIONIEH CHIIBI, ICHCTBYIOIIEH Ha TEJIO, MOTPY>KEHHOE B )KUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLICH CUIIbI, JEHCTBYIOLIEH HA TEJIO B XKUJIKOCTH, OT MACCHI
Tena.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKMBAIOMICH CHIbL, JEHUCTBYIOIIEW Ha TEIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KUJIKOCTh YACTH TeJa U OT INIOTHOCTH >KUIKOCTH.

5. KoncTpyupoBanue apeomerpa WJIM  KOHCTPYUpPOBaHUE JIOAKM UM OlpejaereHue  eé
Ipy30I0ABEMHOCTH.

Pa3nen 5. PaGoTa 1 MOIIHOCTH. JHEpPrusi.

Mexannueckas pabota. MOIIIHOCTb.

[TpocThie MEXaHU3MBI: pbIuar, 6J0K, HaKJIOHHAsI MI0CKOCTh. [IpaBuino paBHoBecus poruara. [Ipumenenue
MIpaBHJia paBHOBECHUS pbluara K 0JIOKY.

«3onotoe npasusio» mexanuku. KIIJ] mpocTseix Mmexanu3zMoB. IIpocTbie MeXaHN3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusd. Kunernueckas u moTeHIuanbHas sHeprus. [IpeBpamieHue ogHOrO BuUAA
MEXaHUYECKOM PHEPTUHU B APYTroi. 3aKOH COXpaHEHHUS SHEPTUH B MEXaHHUKE.

Hemoncmpayuu.

1. Tlpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmusie pabomout u onvimel.

1. Onpenenenue pabOTHI CHIIBI TPEHUSI TIPU PABHOMEPHOM JIBIDKCHHH TeJia [0 TOPU30HTATBHOM
MTOBEPXHOCTH.

2. VccnenoBaHue ycioBuil paBHOBECHUS phlyara.

3. M3amepenune KIIJI HaKTOHHOM MIIOCKOCTH.

4. V3yueHue 3aKkOHa COXPAHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KJIACC
Pasgen 6. TenioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKON TEOPUM CTPOEHHMs BellecTBa. Macca U pa3mepbl
aTOMOB W MOIJICKYIJL. OHBITI)I, MOATBCPKAAOINIME OCHOBHBIC ITOJIOKCHUA MOHGKynSIpHO-KHHGTH‘—ICCKOﬁ
TEOPHH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3Horo coctosiHuil BemecTBa. Kpucrannuyeckue u amopgHbie
tena. OOBsICHEHHE CBOWCTB ra3oB, JKMJIKOCTEH W TBEPABIX TEI HAa OCHOBE MOJIOXKEHUU MOJIEKYJISIPHO-
KHHeTH4YecKoi Teopun. CMauuBaHKue U KalWUISIpHbIE sIBJIEHUS. TemIoBoe paclIupeHUe U CKaTue.

Temneparypa. CBs3b TemmepaTrypbl €O CKOpPOCTBIO TEMJIOBOTO [JBIM)KEHHS dYacTull. BHyTpeHH:AA
sHeprusa. CriocoObl U3MEHEHUs BHYTPEHHEW >HEpruu: TeIuloneperadya M COBepIIeHHE padoThl. Bumel
TEeIUIONEepelaun: TEIIONPOBOIHOCTb, KOHBEKIINS, U3JIyUYEHHE.



KonmdgecTBo TernoTel. YaenbHas TEIIOEMKOCTh BEMIECTBA. 1eMIO0OMEH M TEIJIOBOE PaBHOBECHE.
VYpaBuenue TeruioBoro Oananca. I[lnaBreHue M OTBepAeBaHME KPUCTAIMYECKUX BEHIECTB. Y eNbHas
teruiota miuasneHus. [lapooOpazoBanue u kongeHcauus. Vcnapenue. Kunenuwe. YienbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBJICHUSI.

BiaxnocTs BO3yXa.

OHeprus TOILIMBA. Y IeibHas TEIJI0Ta CTOPAHMSL.

[TpunIMIBEL paboTH TeroBbIX auratenei KIIJ[ TeruioBoro nBurarerns.

TemoBble ABUTATENN U 3aILUTA OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOIeccax.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO ABUKCHHUS.
Habmronenue nuddyszuu.

Habmroenue sBieHui cMauMBaHUsI M KAMJUISIPHBIX SIBJICHUM.

HabmoieHne TeroBoro pacimpeHus Tei.

M3meHeHue 1aBieHns ra3a Ipu U3MEHEHUH 00bEMA 1 HATPEBAHUH HITH OXJIAXK/ICHUH.
[paBuita m3MepeHUs TEMIIEpaTyphl.

Bune! remionepenayn.

OxyaxieHne pyu COBEPILICHUN pabOTHI.
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. HarpeBanue npu coBepiieHHH paboThl BHEIIHUMU CUJIAMH.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3TUUHBIX BEIIECTB.

11. HaOmroneHue kumneHus.

12. HaGmtofeHre MoCcTOSHCTBA TEMIIEpaTyphl IIPU IIJIaBJICHUH.

13. Mopenu TEeTUIOBBIX ABHTATENEH.

Jlabopamopnwvie padbomut u onvimol.

OnbITl IO OOHAPYKEHUIO IEHCTBHSI CHUII MOJIEKYJISIPHOTO NPUTSKEHMSL.

OnbIThI IO BBIPAIIMBAaHUIO KPUCTAIIJIOB IOBAPEHHOM COJIM UJTH caxapa.

OnbIThl 10 HAOIIOIEHUIO TETJIOBOTO PACILIMPEHUS Ia30B, KHUIKOCTEH U TBEPIBIX TEI.
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OrnpeneneHue JaBiIeHHs BO3/IyXa B OaJIJIOHE HIMPHUIIA.

5. OmbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH JIABJICHHS BO3IyXa OT €ro 00bEMa U HarpeBaHUs UITH
OXJIAXKICHHUSI.

6. IIpoBepka runoressl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HaGnroneHue n3MeHeHUs] BHYTPEHHEH SHEPTHH Tella B pe3yJibTaTe Terionepeaayu u paboThl BHEITHUX
CHIIL.

8. HccnenoBanue sSBJICHUS TEIIO0OMEHA MPU CMEIIMBAHUHU XOJIOTHON M TOPsTYei BOIBI.

9. OmpeneneHne KOTUIECTBA TEIUIOTHI, TOTYYEHHOTO BOJION MPH TEIJIO00OMEHE C HarpeThIM
METAJUIMYECKUM IIUIUHAPOM.

10.0mnpeenenre yaenbHOM TeMTOEMKOCTH BEIIECTBRA.

11.MccnenoBaHue npolrecca uCrapeHusl.

12.0mnpenenenre OTHOCUTENBHOM BIAKHOCTH BO3/TyXa.

13.0mpenenenre yaenbHOM TEeIITOTHI MIJIaBIEHUS JIbJA.

Pa3nen 7. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Onexrpuszanus Tena. /[Ba pona aneKTpUyYecKuX 3apsiioB. B3aumonelcTBuE 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aMMOJIEUCTBUS 3apsHKEHHBIX TN OT BEIMUYMHBI 3apsiioB U PacCTOSHUS
MEXIy TeJIaMu).

OnekTpuyeckoe mnosie.  Hampsok€HHOCTh — anekTpuueckoro modsa. [IpuHmun — cynepno3unuu
AJICKTPUYCCKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenn »nexkTpuyeckux 3apsaoB. OJIEMEHTApHBIA aneKkTpudyeckuil 3apsa. CrpoeHue aToma.
[IpoBOAHUKY U TUANEKTPUKH. 3aKOH COXPAHEHMSI SJIEKTPUUECKOTO 3apsijia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUYECKOr0 TOKA. MICTOUHHUKM IIOCTOSIHHOT'O TOKA.
JleficTBUSI 3JIEKTPUUECKOTIO TOKA (TEIUIOBOE, XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTAX
Y rasax.

Onexrpuueckas uenb. Cuna Toka. Dnekrpuueckoe HampskeHue. CONpOTHUBIECHUE IMPOBOJIHUKA.
VY nenbHOE conpoTUBiIEHHE BelecTBa. 3akoH Oma [uist yuactka uenu. [locnenoBaTenbHoe U napajiiesibHOe
COEIMHEHHUE TPOBOJIHUKOB.

Paborta m MomHOCTH 3yeKTpuYeckoro Toka. 3akoH JDxoyns—JIeHma. DieKTpuYecKue Menu u
NOTPEOUTENH IEKTPUUECKOI 3Hepruu B 6bITy. KopoTkoe 3ambikaHue.

[TocTostHHBIE MarHuTHL. B3anMoaeiCcTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe 1nosie. MarHuTHoe mnose
3eMiIu U €ro 3HaueHue JUid Ku3HM Ha 3emsie. OnbIT Opcrena. MarHuTHoe moje 3JeKTPUYECKOro TOKa.
[IpuMeHeHune 31eKTpOMarHuToB B TEXHUKE. J[elicTBHEe MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.

OneKTpoABUraTeab IOCTOSHHOIO TOKa. lVcrosnb30BaHME JIEKTpOABMraTellel B TEXHMUYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OneiTel @apanes. fIBneHue snekTpoMarHUTHOM HMHIyKuuu. IlpaBwino Jlenna. Onexrporeneparop.
CriocoObl MONMy4eHUs] 3JIEKTPUYECKON SHEepruu. DJEKTPOCTAHIMM Ha BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEPIHH.

/emoncmpauuu.

OneKTpu3auus Tel.

JIBa poaa 31eKTpUYECKUX 3aps/I0B U B3aUMOJICHCTBUE 3apPsHKEHHBIX TEI.
YCTpONCTBO U ACUCTBHUE IEKTPOCKOIIA.

DneKTpocTaTHUecKasi HHTyKIIHSL.

3aKOH COXpaHEHUs IEKTPUIECKUX 3apsI0B.

ITpOBOIHUKY U JUDIEKTPUKH.

MogenupoBaHie CUIIOBBIX JIMHUM IEKTPUUECKOTO OIS,

VICTOYHMKH TOCTOSIHHOTO TOKA.
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JIerCTBHS SIIEKTPUYECKOT 0 TOKA.

10.D1€KTpUUYECKUN TOK B KUJKOCTH.

11.I"a30BBIi1 paspsa.

12.13MepenHue cuibl TOKa aMIIEPMETPOM.

13.13Mepenue IEeKTPUYECKOTO HAMIPSKEHUS BOJIbTMETPOM.

14.PeocTaT Mara3uH CONPOTUBIICHUN.

15.B3auMOAeCTBUE TOCTOSHHBIX MarHUTOB.

16.MopenrpoBaHre HEBO3MOKHOCTH Pa3eICHUS MOJIFOCOB MarHuTa.

17 .MogennpoBaHre MarHUTHBIX ITOJIEH TOCTOSTHHBIX MarHuTOB.

18.0mbIT Opcrena.

19.MarHuTHOE 10JIe TOKa. DJIIEKTPOMArHUT.

20./leiicTBHE MarHUTHOI'O TIOJISI HA MPOBOJIHUK C TOKOM.

21.O0€eKTpOABUTATENb IOCTOSIHHOTO TOKA.

22 VccnenoBaHue SBJICHUS DJIEKTPOMArHUTHOW MHTYKIIUH.

23.0mnbiTe1 Dapajes.

24.3aBUCUMOCTb HallPaBJIEHHsI HHAYKIIMOHHOTO TOKA OT YCIOBUHM €T0 BOSHUKHOBEHHUSL.
25.251eKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomul u onvimol.

1. OnbITHl IO HAOMIONEHHUIO  DJIEKTPH3ALUU TEJI UHAYKIMEW U IIPU COTPUKOCHOBEHUHU.
2. HccnenoBanue OEeHCTBUS MIEKTPUYECKOTO OIS HA IPOBOJHUKHU U JUDIIEKTPUKU.



3. Cbopxka 1 mpoBepKa padOThI IEKTPHUECKOM LIEMH MOCTOSHHOTO TOKA.

4. VI3mepeHue U peryaupoBaHue CUIIbI TOKA.

5. U3mepeHue u peryinpoBaHUe HAIIPSHKEHHUSL.

6. MccnenoBanue 3aBUCUMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U
HaIIPSKEHUS. Ha PE3UCTOPE.

7. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUYECKOTO CONPOTUBIIEHUS IPOBOJHHMKA OT €ro
JUIMHBI, IIJIOIIAU IIOIEPEYHOr0 CEYEHUS U MaTepHaa.

8. IIpoBepka npaBua CII0KEHUS HAIIPSHKEHUH IIPU IIOCIIEN0BATEIBHOM COCIMHEHUH IBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuia 1S CUJIBI TOKA IIPU NAPAJIIEIBHOM COSIUHEHUN PE3UCTOPOB.

10.0mpenienenue paboThl JAEKTPUIECKOTO TOKA, UIAYLIETO YEPE3 PEUCTOP.

11.0npenenenre MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIAEIIIEMOM Ha pE3UCTOpE.

12.HccienoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSLKEHUS Ha HEH.

13.0Omnpenenenue KIIJ[ HarpeBarenst.

14.VccnenoBaHue MarHUTHOTO B3aUMOJECUCTBHSI IOCTOSIHHBIX MAarHUTOB.

15.M3y4yeHne MarHuTHOTO OIS IOCTOSTHHBIX MAarHUTOB IIPU UX 0ObETUHEHUH U Pa3e/ICHUU.

16.MccnenoBanue 1elCTBUS MEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00BITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS KAaTYIIKU C TOKOM U MarHuta OT
CUJIBI TOKA Y HaIIPaBJICHUS TOKA B KATYIIIKE.

18.13y4eHne nelcTBAs MArHUTHOTO IT0JI1 HA IIPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATENSL.

20.U3mepenue KII/ anekTpoaBurarenbHOW yCTaHOBKH.

21.0mBITEl MO HCCIENOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHAYKLHHU: MCCIEIOBAaHUE W3MEHEHUN
3HAQ4YCHUS U HAMPABJICHUs WHAYKIIMOHHOIO TOKA.
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Paznes 8. MexaHnueckue siBJeHUs .

Mexannueckoe aBwkeHue. MartepuanbHast Touka. Cucrema  orcuéra. OTHOCHUTENBHOCTh
MEXaHMYECKOI0 JBMKEHUSA. PaBHOMEpPHOE MPSIMOJIMHENHOE NBUKEHHE. HepaBHOMEPHOE MPSIMOIIMHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs: CKOPOCTD TeJla IIPU HEPABHOMEPHOM JABH)KEHHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeiHOe BrkeHne. CBoOoHOE manenne. OnbITel [anues.

PaBHOMepHOE N1BHKEHME TI0 OKpYyKHOCTH. [lepron u yacrota oOpateHus.

JInneitnas u yrnoas ckopoctu. LlenTpoctpemutensHoe yckopenue. [lepssiii 3akoH HeroTona. BTopoii 3akoH
Herorona. Tpernii 3axon HeroToHa. [IpuHIUI Cynepno3uuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHus: Cuiia TpEHHUs CKOJIBKEHUS, CUJIa TPEHUS MOKOs, ApyTue
BU/JIbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOpeHHe CBOOOTHOrO MajieHus. [IBikeHue IuiaHeT
BOkpyr CouHiia. [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U Ieperpys3KH.

PaBHOBecue MarepuanbHON TOYKH. AOcomOTHO TBEPAOE Teno. PaBHOBecwme TBEpAOTO TEnma ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. M3Menenue ummynbca. MMnynsc cuiibl. 3aKOH COXpaHEHHMS MMITyJbca. PeakTHBHOE
JIBUJKECHHUE.

Mexannueckasi pabota U MOIIHOCTb. PaboTta cun TsbkecTd, ynpyroctd, TpeHus. CBsi3b SHEpruu U
pabotel. IToTeHnanpHast SHEPrysl Tena, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHIanbpHas sHeprus
cKkaTtod mnpyxkuHbl. KnHetnueckass »Heprus. Teopema O KHHETHYECKOW SHEPruu. 3aKOH COXpPaHEHUs
MEXaHUYE€CKON SHEPIHH.

Jemoncmpayuu.

1. HabmoneHne MexaHn4eCcKOro JIBUKEHHUS Tela OTHOCUTENILHO PAa3HbIX TeJ OTCUETA.

2. CpaBHEHUE MyTEe U TPACKTOPUH ABUAKEHUS OJHOTO U TOTO )K€ Te€Jla OTHOCUTEIBHO Pa3HBIX TEJ
oTcuéTa.



. I3MepeHne CKOpOCTH U YCKOPEHUS MIPSAMOIMHENHOTO ABUKEHUS.

. MccnenoBanne npu3HaKkoB paBHOYCKOPEHHOTO JIBUKEHUSI.

. Habmronenue ABr>keHUs Tena Mo OKPYKHOCTH.

. HabmoneHne MmexaHn4eckux sBJICHUIA, MPOUCXOASAIINX B cucTeMe oTcuéta «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHHHM OTHOCUTENIBHO KaOHHeTa (QU3HUKU.
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7. 3aBUCUMOCTb YCKOPEHHUsI T€JIa OT MaccChl TeNa U JEHCTBYIOLIEH HA HETO CUJIBL.

8. HaOxnroneHue paBeHCTBa CHII IIPU B3aUMOJEHCTBUU TEI.

9. M3MeHeHue Beca Tella Ipy YCKOPEHHOM JIBUYKEHHH.

10.11lepenaua umirysibca npyu B3aMMOJEHCTBUY TEII.

11.IIpeobpazoBaHust SHEPTUU IPU B3aUMOJICHCTBUU TEI.

12.CoxpaHEeHHE UMITYJIbCa IIPU HEYIPYTOM B3aMMOJIEHCTBUM.

13.CoxpaHeHue UMITyJIbca Mpy aOCOTIOTHO YIIPYTOM B3aUMOCHCTBUU.

14.HabitoieHre peakTUBHOTO JIBU)KEHUSI.

15.CoxpaHeHre MEXaHUYECKOM SHEPruU IPU CBOOOTHOM MaICHHUH.

16.CoxpaHeHHE MEXaHUUECKOM SHEPIUY NPU JABWKEHUHM TeJla MO JEUCTBUEM NIPYKHUHBI.

Jlabopamopuwie padomel u onvimot.

1. KoHcTpyupoBaHue Tpakra JUisl pa3sroHa M JaJbHEHIIEr0 PaBHOMEPHOI'O JIBUKEHHUS LIapuKa WU
TEJICKKU.

2. Onpenenenue cpeaHell CKOPOCTH CKOJBXEHHS Opycka WM JBUKEHMS IIapUKa MO HAaKJIOHHOU
IJIOCKOCTH.

3. Omnpeznenenuie yCKOpeHUs Tejaa NpU PpaBHOYCKOPEHHOM JIBUYKEHUHU 110 HAKJIOHHOM MIIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JBM)KEHUM 0€3 HaualbHOM
CKOPOCTH.

5. IIpoBepka rumore3bl: €ClIM MpPU PaBHOYCKOPEHHOM JBM)KEHMHM O€3 HayalbHOM CKOPOCTH MYyTH
OTHOCSTCS KaK psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIUE IIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.
. MccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHHUS.
. Onpenenenune k03P PUITMEHTA TPEHUS CKOJIBKECHHUS.
. Ompenenenue KECTKOCTH MPYKUHBI.
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. Onpenenenrie pabOThl CHJIBI TPEHHUS NPH PABHOMEPHOM JIBKEHMH TeJa IO TOPU30HTAIBHON
MOBEPXHOCTH.

10. Onpenenenne paboThbl CHIIBI YIIPYTOCTH IPU MOABEME TPY3a C UCIOIB30BAHUEM HETOJIBUKHOIO U
HOJBU)KHOTO OJIOKOB.
11.13y4eHne 3aK0Ha COXPAaHEHUS SHEPTHH.
Paznen 9. Mexannyeckue Ko1e0aHNs U BOJIHBI.
KonebarenbHoe nuxkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWH: MEpUOJ, 4acTOTa, aMILTUTYAA.
MaremaTtnueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpalienue suepruu npu KojaedaTreabHOM ABUKEHUU.
3aryxatomue koneOanus. BeiHyxnennple konebanusa. Pesonanc. Mexannueckue BoiHBL CBOHCTBa
MeXaHU4eCKuX BOIH. lIpomosbHble M momnepedyHsle BOJHBL.  J[JIMHA BOJIHBI M CKOPOCTH €€
pacipocTpaHeHus. MexaHn4eCKUe BOIHBI B TBEPJOM TeJIe, CEHCMUYECKUE BOJIHBI.
3Byk. ' poMKOCTB 3ByKa U BbIcOTa TOHa. OTpakeHue 3Byka. IHQpa3ByK U ylnbTpa3ByK.
Hemoncmpayuu.
HabGmonenne xone6anuii Ten noj AeHCTBUEM CUITBI TSHKECTH U CHITBI YIIPYTOCTH.
HabGmonenne xoneGanuii rpy3a Ha HUTH U Ha MIPYKHUHE.
Habimroienre BRIHY ) I€HHBIX KOJICOaHU U pe30HaHca.
PacnpocrpaneHne poI0IbHBIX H TONEPEYHBIX BOJH (HA MOJICITH).
HaG:roieHre 3aBHCUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.
AKyCTUYECKUI PE30HAHC.
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Jlabopamopuwvie padbomut u onvimol.
Omnpenenenre 4acTOTHI U IEPHO/Ia KOJIeOaHNH MaTEMaTHIECKOr0 MasiTHUKA.
Onpenenenne 4acTOThI U IEPHOIA KOIeOaHUH MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHU MTOABEIICHHOTO K HUTH TPy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepro/ia KOJIeOaHUH MPYKHMHHOTO MasiTHUKA OT Macchl rpys3a.
5. TIpoBepka HE3aBUCUMOCTH TIEPHO/Ia KOJIeOaHUH rpy3a, TOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. OIBITHL, IEMOHCTPHUPYIOIIHNE 3aBHCUMOCTb MEPUO/Ia KOJIeOaHU IPY>KUHHOT'O MasiTHUKA OT MacChl
rpy3a u )ECTKOCTU NPYKUHBIL.
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7. W3mepenue yckopeHHst CBOOOIHOTO NaIEHUS.

Paznen 10. DiiekTpOMarHuTHOE MoJIe U 3J1eKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE MoJje. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMarHUTHbIX BOJH. llkana
AIIEKTPOMArHUTHBIX BOJIH. Vcnonp30BaHNE 3TEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoa ceera. CKkopocTh cBeTa. BomHOBEIE CBOMCTBa CBeTa.

Hemoncmpayuu.

1. CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONCTBA CBETA.

Jlabopamopuwie padomuol u onvimot.

1. M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBbIO MOOMIBHOTO TenedoHa.

Pa3nea 11. CBeToBbIe sIBJIEHHUS.

JlyueBas mopenb cBera. Mctounuku cBera. llpsmonuneiliHoe pacnpocTpaHeHHE CBeTa. 3aTMEHUS
Comnna u JIynel. Otpaxkenue cBeta. [1nockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

[Ipenomnienne cBetra. 3akoH TMpenomiieHHs cBeTa. [lolHOe BHyTpeHHee OTpa)XeHHE CBeTa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUECKUX CBETOBOJAX.

Jlunza. Xon mydeid B mun3e. OnTHueckas cucremMa ¢goroarnmnapara, MUKpOCKoIa 1 Tejeckona. ['1a3 kak
onTHYeCKas cUucTeMa. bIn3opykocTh U 1albHO30pKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. CrioskeHune CeKTpalbHbIX 1IBETOB. Jucnepcus
CBETa.

Hemoncmpayuu.
IIpssmonMHENHOE PACIIPOCTPAHEHHE CBETA.
OTtpakeHue cBeTa.
[Tonyuyenne n300paXkeHHi B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
ITpenomnenue cBera.
OnTHueckuil CBETOBOA.
Xon stydelt B coOuparolei JInH3e.
Xox my4el B pacCEeUBAIOLIEH JINH3E.
[Tonmyuyenne n300paXKeHUI C TOMOIIbIO JTUH3.
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[Tpunnun neiictBus ¢oroannapara, MUKpOCKOIA TEIECKOIA.

10.Mogens riasa.

11.Pa3noxxeHue 6e10ro cBeTa CreKTp.

12.ITomy4enue 6e0ro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuwie padomel u onvimot.

1. MccnenoBaHue 3aBUCHMOCTH YIJIa OTPAYKEHHSI CBETOBOTO JIyda OT yIjla MaJcHHUS.

2. M3ydeHue XapakTepUCTUK N300paKeHHsI IPEAMETA B INIOCKOM 3€pKaJe.

3. HccienoBanne 3aBUCHMOCTH yTJIa IIPEJIOMIICHUS CBETOBOI'O JIy4a OT YIUIa MTaJCHUs HAa TPaHULE
«BO3YX—CTEKIIO».

4. TlomyueHne U300paskeHU C TOMOIIBIO COOMPAOIEH JTMH3BI.



5. Onpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CUITBI COOMPAFOIIEH JIMH3HI.
6. ONBITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
7. ONBITHI IO BOCIPUATHIO IIBETA IPEIMETOB IPU X HAOJIIOICHUH Yepe3 IBETOBbIC
(UITBTPBHI.
Pasznen 12. KBaHTOBBIC SIBJICHUS.
Omeitel Peszepdopaa u mutanerapuast Mojiens aromMa. Mozens atoma bopa.
Hcnyckanue u noryouieHue ceera aroMoM. KBantsl. JInHeiyaTbie ClIEKTPHI.
PannoaktuBHOCTB. Anbda, OeTa- u ramma-u3inydeHnus. CTpoeHre aToMHOro sijapa. HykimoHHas Moaenb
aTomHoro siapa. M3oronsl. PanuoaktuBHbie npeBpanieHus. [lepuo monypacnama aTOMHBIX siep.
Snepuble peakuuu. 3aKOHbI COXPAHEHUS 3apsiJJOBOTO U MACCOBOIO YMCEN. DHEPTUsl CBA3M aTOMHBIX
snep. CBa3b Macchl ¥ 3HEprun. Peakiuu cuntesa u nenenus saep. Mcrounuku sneprun CosHua u 3BE371.
SAnepHas sHepreTuka. JlecTBUS paAMOAKTUBHBIX U3JIy4YCeHUHN Ha )KUBBIE OPTaHU3MBI.
/emoncmpauuu.
CrexTpbl U3Ty4eHUsI U TIOTJIOLICHHUSI.
CrekTpsl pa3InyHbIX Ta30B.
CnekTp Bogopoaa.
Habmonenre TpekoB B kamepe BuibcoHa.
Pabota cuérunka HOHU3UPYIOLIUX U3ITYICHUN.
Peructparus nzmyueHus: pUpOIHBIX MUHEPATIOB U IPOIYKTOB.
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Jlabopamopusie pabomout u onvimel.

1. HaGmrosieHue CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3JTyUYEHHUS.

2. VccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUH YaCTUILIBI IO TOPMO3HOMY ITyTH (110 poTorpadusm).

3. M3mepenue paauoakTUBHOTO (oHa.

IloBTOpHTEILHO-060011IaKOIINI MOYJIb.

[ToBTOpHUTENBHO-0000IIAOIINI  MOAY/Ih MpPETHA3HAUYEH Uil CHCTeMaTH3allukd U 000OIIeHUs
IPEIMETHOTO COJIEPYKaHMS U OIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUEHUHU BCETo Kypca (PU3UKH,
a Takke JUIs MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHy MO (H3HMKe JUIsl 00ydarouxcs,
BBIOpaBIIMX ATOT YUEOHBIN MPEMET.

[Tpu M3y4eHUU AaHHOTO MOJYJISl PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIbI JESTEIbHOCTH, HA OCHOBE
KOTOPBIX O0ecreynBaeTcsl JOCTH)KEHUE MPEIMETHBIX M METalpeIMETHBIX IJIaHUPYEMBIX DPe3yJIbTaToB
o0yueHus, GopMupyeTcs ecTeCTBEHHO-Hay4Hasi TPAMOTHOCTb: OCBOGHHE HayYHBIX METOJIOB UCCIIEIOBAHUS
SIBIICHUH TIPUPOJIBI W TEXHHUKH, OBJAJICHHEC YMEHUSMH OOBSICHATH (U3UYECKUE SBICHHS, MPUMEHSS
MOJTyYEHHbIE 3HAHUS, PelaTh 3a7a4, B TOM YHCJIe KAUeCTBEHHbIE U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHANBEHO JEATEIPHOCTHBIM XapaKTep AAHHOTO pasjena pealn3yercss 3a CYET TOro, 4To
oOyJaroluecs BBIIONHSIOT 33JaHNs, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE IIOJIyY€HHBIX 3HAaHUI pacro3HaBaTb M HAy4YHO OOBACHATH (pU3MUECKHe SIBICHUS B
OKpY Karollel MPUPOJE U IOBCETHEBHOM JKU3HY;

UCIOJIb30BaTh HAy4YHbIE METOJbI MCCIENI0BaHUs (DU3MUECKUX SBJICHHM, B TOM 4HUCIe ISl MPOBEPKU
TUIOTE3 U MOJyYEHUs! TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HbIE OCHOBBI HanOoJee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTUH, HAIpUMep,
NPAaKTUYECKOI'0 HCIOJIb30BAaHUS PA3MUYHBIX MCTOYHHUKOB HHEPIMM HA OCHOBE 3aKOHA IPEBpAILECHUS U
COXPAHEHHUS BCEX U3BECTHBIX BUJ0B SHEPIHH.



IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

N3yuenne (u3MKM Ha YpPOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs HANpaBIEHO HA JOCTHXKEHHE
JMYHOCTHBIX, METANIPEIMETHBIX U NPEIMETHBIX 00Pa30BaTENIbHBIX PE3yJIbTAaTOB.
B pesynbrare usydyenus (GpU3MKU Ha ypOBHE OCHOBHOI'O 00Iero o0Opa3oBaHus y o0ydarouerocs OyayT
c(OpPMHPOBAHBI CIIEIYIOIME INYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpuOTHYECKOT0 BOCIUTAHMS:
—IPOSIBJICHUE HHTEepeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCUICKOM (pr3nueckol HayKu;
—IIEHHOCTHOE OTHOLIEHUE K JJOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
—TOTOBHOCTH K aKTUBHOMY y4YacTHIO B O0OCYKIIEHHH OOIIECTBEHHO 3HAUYMMBIX M ATHYECKUX MPoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUHN (DU3UKH;
—0CO3HaHHE BaKHOCTH MOPAJIbHO-ITHUECKUX IPUHIIUIIOB B JIEATENLHOCTH YUEHOTO;
3) 3CTeTHYECKOr0 BOCIIMTAHMA:
—BOCTIPUSITHE ICTETHYECKUX KauyecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO TMOCTPOCHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) eHHOCTH HAYYHOI'0 NMO3HAHMSI:
—OCO3HAaHHE LEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO HHCTPYMEHTa IO3HAHUS MHpPA, OCHOBBHI
Pa3BUTHUS TEXHOJOTHUN, BAKHEUILEH COCTABIIIIOIIEN KyJIbTYPBI;
—pa3BUTHE HAYYHOM JTH0003HATENBHOCTH, HHTEPECA K UCCIIE0BATEIbCKON EATEIbHOCTH;
5) popmupoBanus KyJbTYPbI 310POBbS M SMOLMOHAJIBLHOIO 0J1ar0NoJIy4ms:
—OCO3HaHHME IIEHHOCTH Oe30MmacHoro olpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHUpE,
BXHOCTH TIpaBWJI O€30MacHOr0 TIOBEJCHHS Ha TPAHCIIOPTE, Ha JOpOrax, C DIEKTPUYECKHM H
TEIUIOBBIM 00OPYZOBaHUEM B JOMAITHUX yCIOBHSAX;
—c(OpMHUPOBAHHOCTb HaBbIKa pedaeKcHH, MPU3HAHNUE CBOETO MpaBa Ha OMIMOKY M TaKoro ke MpaBa y
APYTOro YelOBeKa;
6) TPY10BOT0 BOCIIUTAHHSI:
—aKTUBHOE YYacTHE€ B pEIICHUH TMPaKTHUECKUX 3amad (B paMKax CeMbd, 00pa3oBaTelnbHON
OpraHM3aIiK, TOpoja, Kpasi) TEXHOJIOTHUYECKOU 1
COLIMAJIbHOW HANPaBJIEHHOCTHU, TPEOYIOIIMX B TOM UKCie U (PU3HMUECKUX 3HAHUM;
—MHTEPEC K MPAKTUUYECKOMY U3yUYEeHHUIO Mpodeccuid, CBA3aHHbBIX C (PU3UKOIA;
7) IKOJIOTHYECKOT0 BOCTIHTAHNS .
—OpHUEHTAUs Ha IPUMEHEHHe GU3NICCKUX 3HAHUH JUIS PEIIeHHs 3a7a4d B 00JIACTH OKpY Karomen
Cpenbl, IIAaHUPOBAHUS MTOCTYIIKOB U OLIEHKU X BO3MOXKHBIX TOCJIECTBUIA ISl OKpPY KaroIIel Cpe/ibl;
—0CO3HaHHe INI00ATBHOT0 XapaKkTepa 3KOJOIrMUECKUX MPoOIeM U MyTei uxX peleHus;
8) ajanTannu K N3MEHAIOUIMMCS YCJI0BHAM COLMATBHON M NPUPOAHOM Cpeabl:
— HOTpPeOHOCTh BO B3aWMOJICHCTBUU MPHU BBITOJHEHUU HCCIEIOBAHUNA U NMPOEKTOB (PU3NUECKOM
HaNpaBJIEHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSAM JIPYTUX;
—IOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JIeTebHOCTD;
—TMOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHH, B TOM 4uciie (OpMYIHPOBATH UIICH,
MOHATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTAX U SBICHUSX;

—0CO3HaHHUE JePHUIHUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00JacTu (DU3HKY;
—IUIAHUPOBAaHHE  CBOETO Pa3BUTHSI B MPHOOPETEHHM HOBBIX (PU3NYECKUX 3HAHUH;
—CTpeMJICHUE aHAJTM3UPOBATh U BBISBIIATH B3aUMOCBS3U IPUPOIbI, OOIIIECTBA U SKOHOMUKH, B

TOM YHCJIE€ C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;



—OIIEHKa CBOMX JCHCTBHM € y4€TOM BIMSHHUS Ha OKPYXAIOUIYI0 Cpeny, BO3MOMXHBIX
rJ100aBHBIX TOCTIEICTBUM.

METANPEIMETHBIEPE3YJIbTATDBI

B pesynbraTe ocBOeHMs MporpaMmbl 1Mo (U3MKEe Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs y
oOyuarotierocst OyayT chopMUpOBaHbI MeTanpeIMeTHbIe pe3y/ibTaThl, BKIIIOYAIOIINE T03HABATEIIbHBIC
YHHUBEpcalibHbIE Y4eOHbIE AeHCTBHS, KOMMYHUKAaTUBHbIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBHS,
pEryJISTUBHBIC YHUBEPCAIILHBIC YICOHBIC CHCTBUS.

Ilo3naBaTeabHBIE YHUBEPCAJILHBIC y‘leﬁHbIe JeiCcTBUSA

ba3oBble Jornyeckue geiicTBUS.

® BBIIBIATH u XapaKTepU30BaTh CYIIECTBCHHbBIE NPU3HAKU 00BEKTOB
(s1BJICHUI);

e YCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JJIs1 O0OOIICHUS U
CpaBHCHHS,

e BBIIBIISITH 3aKOHOMEPHOCTHU M IIPOTUBOPEUMS B PACCMATPUBAEMBIX (PaKTaX, TaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

e BBUIBJIATH NPUYMHHO-CICICTBEHHBIC CBS3HM INPH HM3YYCHUH (U3UUECKUX SBICHHH W TPOIECCOB,
JieNiaTh BBIBOJBI C HCIOJIB30BAaHUEM JCIYyKTHBHBIX W HWHIYKTHBHBIX YMO3aKIIOYCHUH, BBIIBUTAThH
THITOTE3bI O B3aUMOCBSI3SX (PU3NYCCKUX BEIUYHH;

e CaMOCTOSITEJIbHO BBIOMpaTh CHoco0 pemeHus y4yeOHOW (¢u3Mueckol 3amaun  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHWs, BHIOOp Hamboliee MOIXOAAIIETO € YYETOM CaMOCTOSTEIBHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccienoBarebCKie 1eHCTBUA:

® JCIIOJIH30BaTh BOMPOCHI KaK MCCIIEIOBATEbCKUI MHCTPYMEHT ITO3HAHUS,

e MPOBOAMTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHYy OIIBIT, HECIOXHBIA (U3NUECKUi
9KCHEPUMEHT, HEOOJIbIIIOE NCCIIe0BAaHIE (DU3UUYECKOTO SBICHUS;

e OIEHUBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAIIHIO, TTOTYYSHHYIO B XOZ€ HCCIICOBAHUS
WIN DKCTIEPHUMEHTA;

e CaMOCTOSITETIBHO (OPMYIHPOBAaTh OOOOLIEHUS M BBIBOJABI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJII0IeHUs, OIIBITA, UCCIIECOBAHMS;

e TIPOTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UIECKUX TPOIIECCOB, & TAKKE BBIJIBHTAThH
IPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanueii:

e TIPUMEHSTH PA3INIHBIC METOJIbI, HHCTPYMEHTHI U 3allPOCHI IIPH MOMCKE B 0TOOpe MHPOPMAIINN WITH
JAHHBIX C YIETOM TIPEIOKEHHOM yueOHOU (HU3NIECKO 3a1a9H;

e aAHAM3HUPOBATh, CHUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIMIO Pa3TUYHBIX BHIIOB H
¢dbopM mpencTaBIeHUS;

e CaMOCTOSITENIFHO  BBIOMpATh  ONTHUMANBHYIO  (oOpMy  TpEICTaBICHHUS  HHPOPMAIMH |
WUTIOCTPUPOBATh peIIaeMble 3a/ladll HECIOXKHBIMA CXEMaMH, JuarpaMMaMu, WHON rpadukoil U ux
KOMOWHAIIUSIMH.

KoMMyHHKAaTHBHbIE YHUBEPCAJIbHBIE yYeOHbIe 1eiiCTBHUS:

e B X0jI¢ OOCYXXJIeHUs Y4EOHOT0 MaTepuasa, pe3yJIbTaToB JJaOOpaTOPHBIX pabOT M MPOSKTOB 3a7aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TeMbI M BBICKa3bIBaTh WJCH, HAICJICHHBIC Ha PEIICHUE 33aJaud U
noiiepKaHue 01aroKenaTeIbHOCTH OOIICHMS,



e COIOCTaBISATh CBOM CYXICHHUS C CYXKICHHSAMH JPYTUX YYaCTHUKOB aHaiora, OOHapyXHBaTh
pas3JInyme U CXOJCTBO TO3HIINH;

e BBIPAXKATh CBOIO TOYKY 3PEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

e IMyOJUYHO TIPEACTABIATH PE3yJbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OmbITa (IKCIIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

e TOHUMATh U HCIOJIBH30BATh MPEUMYIIECTBA KOMAaHIHON M WHAMBUIYAIbHON pabOTHI MPHU PEIICHUH
KOHKPETHOU (PU3UUYECKON MPOOIEMEI;

e TPUHUMATH IIETTU COBMECTHOW [EATEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS MO €€ JOCTHUKCHHIO:
pacIpeneNsiaTh pojiu, OOCYXIaTh MPOIECChl M PE3yJIbTaThl COBMECTHOW pabOThI, 0000IIaTh MHEHHSI
HECKOJIbKUX JIFOJICH;

e BBIMOJHATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAYECTBEHHOT'O Pe3yJbTaTa M0 CBOEMY HANpPaBICHUIO U
KOOPJMHUPYS CBOU JCHCTBHS C JPYTHMH WICHAMH KOMAH/IBL;

e OIICHMBATh KAaueCTBO CBOEr0 BKJAJa B OOMMHA MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTEILHO
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC yHUBepcaJbHbIe yueOHbIe aeiicTBus CamMoopranusanus:

¢ BBIBJIITH MPOOJIEMBI B KU3HCHHBIX M YYCOHBIX CHTYAIHSX, TPEOYIONIMX U PEIIeHUs (HU3MICCKIX

3HAHUU;

e OpUEHTHPOBATHCS B PA3JIMYHBIX MOJIXOJAX MPUHATUS pEHICHUN (MHIUBUAYATbHOE, MPHUHITHE
pellieHus B TpyMIe, MPUHITHE PEIICHUIN TPYIIIOi);

e CaMOCTOSITEIILHO COCTABJISITh aJITOPUTM PEIICHUsT (U3HUYSCKOM 3a/aYu WM TUTAHA UCCIICIOBAHHUS C
Y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh TpeJjiaraeMbie
BAPUAHTHI PELICHUN;

e JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHAIbHbIN HHTEJVIEKT:

e J1aBaTh AJICKBATHYIO OLEHKY CUTyallMy U IIPeJIaraTh IUIaH €€ U3MEHEHUS,

e OOBSCHATH MPUYHUHBI JOCTHUXKEHHS (HEAOCTHXKEHHUS) PE3yNbTAaTOB JEATEIBHOCTH, AaBaTh OIICHKY
NpPUOOPETEHHOMY OTIBITY;

e BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (HUIUIECKOTO
WCCJIC/IOBAHMST WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, WM3MEHUBIIMXCA CHUTYaIlHi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

e OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LUEIU U YCIOBUSIM;

e CTaBHUTH ce0si HA MECTO JPYTroro 4YeioBeKa B XOJIe Cropa WM AUCKYCCHU HA HAYYHYHO TEMY,
MOHUMaTh MOTHBBI, HAMEPEHHUS M JIOTUKY JApPYroro;

e TIpu3HaBaTh CBOE MPaBO Ha OUIMOKY MpH peleHuH (U3NYECKUX 3a/1a4 WIM B YTBEPXKACHUAX Ha
Hay4YHBIE TEMBI U TAKOE XK€ MPABO IPYIroOro.

INPEJAMETHBIEPE3YJ/IBTATBI

K xoniy oOyuenuss B 7 kJjacce MpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpPMHUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

e WCIOJIL30BaTh MOHATHS: PU3NICCKUE U XUMHUYCCKUE SBJICHUS, HAOIOICHUE, SKCIICPUMEHT, MOJICITb,
TUIIOTE3a, CIUHUIBI PU3NICCKUX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS BelecTBa (TBEPIOE,
KUJKOE, ra3000pa3HOe), MEXaHHUECKOe IBUKECHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpPaeKTOpHUs, paBHOACUCTBYIOWIas cuia, jAedopmarus (ymnpyras, IUIacTUYEecKas), HEBECOMOCTb,
COOOIIAIOIHECS COCY/IBI;



e paznuuaTh sBiIeHU (OUdPy3us, TENI0BOe IBUKEHUE YACTULl BEIIECTBA, PABHOMEPHOE JBH)KEHUE,
HEpaBHOMEPHOE JBW)KEHHE, MHEpLUs, B3aUMOJCHCTBHE TeJl, paBHOBECHE TBEPABIX TEJ C 3aKPEIIEHHOM
OCBIO BpallleHMs, Iepefaya JaBleHUs TBEPABIMU TeJaMM, >KUJIKOCTAMH M Ta3zaMu, arMochepHoe
JIaBJICHUE, IUIABaHUE TEJ, NMPEBPAIICHUS MEXAaHHMYECKOW HSHEPrHH) IO ONUCAHHIO HMX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

e Ppacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PM3MUECKUX SBJICHUHA B OKPY)KAIOLIEM MHUpPE, B TOM YHCIE
(du3nyeckue sBICHUS B MPUPOJE: NPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B )KMBOM U HEXHMBOMH
npUpoe, NEHCTBUE CUIIBI TPEHUs B MPHPOJIE U TEXHUKE, BIMSHUAE aTMOC(HEPHOTO JaBICHHUS HA >KUBOU
OpraHu3M, IUIaBaHHE PBIO, PHIYArM B TEJE YENIOBEKa, MPH TOM MEPEBOAUTH MPAKTUYECKYIO 33134y B
y4eOHY10, BBIAETIATH CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

e OIUCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (PU3UUECKUE SBJICHUS, UCTIONB3Ys (PU3MUYECKHE BETUYMHBI
(Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA
TSDKECTH, BEC Tela, CUja TPEHUus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, ra3a), BHITAJIKUBAIOLIAs CHUIIA,
MeXaHHuYecKasi paboTa, MOILIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJbl, KO3((UIMEHT MOJE3HOr0 JIEHCTBUS
MEXaHM3MOB, KHHETHYECKass W MOTCHIMAIbHAs DHEPrusi), MPH OINUCAHWW MPABUIBHO TPAKTOBATH
(U3UYECKU CMBICTT HCIONB3YEMbIX BEJIWYHMH, MX OOO3HAYCHUS M EAMHUIBI (U3NYECKUX BEIHUYHUH,
HaXOJIUTh (OPMYJIbI, CBSI3BIBAIOLINE JJAHHYIO (PU3UUYECKYIO BEJIMUYUHY C APYTUMH BEIUYMHAMH, CTPOUTH
rpaduku U3yYEHHBIX 3aBUCUMOCTEH bu3nueckux BEJINYMH;

® XapakTepHU30BaTh CBOWCTBA TeJ, (PU3UUECKHE SIBICHUS U MPOLIECCHI, UCIIONIb3Ys MpaBuia CI0KEHUS

cui (BJ10JIb OJJHOM MpsiMOi), 3aKkoH I'yka, 3akoH Ilackas, 3akoH ApxuMesa, IpaBUiIO paBHOBECHS pbluara
(6noka), «30510TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW 3HEPIuH, IpHU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIUCHIBATh €r0 MaTEMaTUYECKOE BEIPAKCHHUE;

e O0BACHATH GU3NUECKUE SBJICHHUS, IPOIIECCHl U CBOMCTBA TEJ, B TOM YMCIIC U B KOHTEKCTE CUTYaIUil
NPaKTUK OPHEHTHPOBAHHOTO XapaKTepa: BBIBIATH INPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOHTH
0o0BsicHeHHe U3 1—-2 JOrMyecKux HiaroB ¢ omopoil Ha 1-2 M3y4yeHHBIX CBOMCTBa (PM3MUECKUX SIBICHUII,
(GU3UUECKUX 3aKOHA UITH 3aKOHOMEPHOCTH;

e pemath pacu€THble 3afadd B 1—2 JEWCTBUS, UCTONB3YsS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBMS 33Jauy 3alMChIBaTh KPATKOE YCIOBUE, MTOICTABIATh
¢u3nveckne BETUYMHBI B (GOPMYJIBI H TPOBOIUTH pAcuy€Thl, HAXOJWUTh CIIPABOYHBIE JAHHBIE,
HE00XO0IMMBIE JIJIs peIlIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOMYyYEeHHOH (PU3HUECKON BEeIUYHHBI,

e pacro3HaBaTh IPOOIEMBI, KOTOPBIE MOJKHO PEIIUTh IPU MOMOIIH (PU3NYECKUX METOJIOB, B
OITMCAHUH WCCIIEIOBAHMSI BBIJIEISATH TPOBEPSEMOE MIPEATIONOKEHNE (TUTIOTE3Y), Pa3NyaTh U
MHTEPIIPETHPOBATH MOIYYSHHBIH Pe3yIbTaT, HAXOAUTH OMTHMOKH B XOJI€ OIIBITA, JIEIaTh BBIBOJKI 110 €T0
pe3yJbTaram;

e TPOBOAUTH  OMBITHI IO HAOTIOACHUIO (PU3MUYECKUX SBJICHUHN WK PU3MYECKUX  CBOMCTB Tel:

(dbopMyIHpoBaTh MPOBEPSEMBbIE IPEOI0KEHUS, COOUPATh YCTAaHOBKY U3 MPEATIOKEHHOTO
000pYy/I0BaHMs, 3aIMCHIBATH XOJI OIBITA M (POPMYITMPOBATH BHIBOJIBL;

e BBINIOJHATH MPSIMBIE U3MEPEHUST PACCTOSIHUS, BPEMEHH, MAacChI Tea, 00BEMa, CHITBI U TEMITePATyPhI
C WCIIOJIb30BAaHMEM aHAJIOTOBBIX M IH(POBBIX NMPUOOPOB, 3aMMCHIBATH MOKAa3aHHUS MPHUOOPOB € YIETOM
3a/1aHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHU;

. IPOBOJIUTH HCCIIEOBAaHHE 3aBUCUMOCTH OJHOW (U3MYECKON BEIMYUHBI OT JpYyro ¢
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO JBIIKYILETOCs TeJla OT BPEMEHH
JBWDKEHUS TeNa, CUJIBI TPEHUS CKOJBKEHHUS OTBeca Teja, KauecTBa OOpabOTKU TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHUJIbl TPEHHUs OT IUIOIIAJM CONPUKOCHOBEHHUS TEJ, CWIbl YIPYTOCTH OT YJJIMHEHUS
MPYUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpyKEHHON YacTU Tella U OT MJIOTHOCTH KUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Te€Ja, OT TITyOHHBI, HAa KOTOPYIO MOTPYKEHO TEJO, YCIOBHA TUIaBaHUS Tell,
YCIIOBHH paBHOBECHSl pbldara W OJIOKOB) ,y4acTBOBaTh B IUIAHUPOBAHWUHM YYEOHOTO HCCIICAOBAHUS,
coOuparh YCTAaHOBKY U BBINOJIHSTH U3MEPEHUS, CIeAys IPEII0KEHHOMY IIaHy, (GUKCUPOBATh



pe3ynbTarhl MOJYYEHHONW 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUJEC TNPEUIOKEHHBIX TaONuIl U
rpaduKoB, IeNaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIICAOBAHMS,

e TIPOBOJHWTH KOCBEHHBIC H3MEpeHUs (U3MUECKUX BEIWYUH (IUIOTHOCTh BEIIECTBA >KHIKOCTH U
TBEPAOrO TeJa, CUJIa TPEHUSI CKOJIbKEHUS, 1aBJIEHUE BO3/1yXa, BBITAJKUBAIOIAs CUIIA, ACHCTBYIOLIAs Ha
HNOTPYXEHHOE B KHUAKOCTh TeNO, KO3()PUIMEHT MOJe3HOro ACHCTBUSI MPOCTHIX MEXAHHU3MOB), CIEAys
MPeJIOKEHHOW MHCTPYKIIMK: TIPU BBINOJIHEHUN U3MEPEHUN cOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE UCKOMOM BEJIUYHHBI;

e COOMIOAATH MpaBUIa TEXHUKHU 0€30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;

e YyKa3plBaThb MPUHIMIBI JIEHCTBUS NPUOOPOB U TEXHUUYECKHX YCTPOWCTB: BEChl, TEPMOMETP,
JUHAMOMETp, COOOIIAIOMIMECS COCYIbl, OapoMeTp, pbluar, MOJBMKHBIA M HEMOJIBM)XHBIM OJIOK,
HAKJIOHHAs IJIOCKOCT;

e XapaKTepH30BaTh MPUHLUIIBI ACHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOii
HAa MX onucaHus (B TOM 4YHCIE: MOAUIMITHHUKH, YCTPOMCTBO BOJOMPOBOJA, T'MAPABIMYECKHUN TMpecc,
MaHOMETp, BBICOTOMEpP, MOPUIHEBOH HACOC, apeOMETp), MCIOJB3Yysl 3HAHUS O CBOWCTBAX (PH3MUECKUX
SIBJICHUI U HEOOXOAMMBIE (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOIUTH NPHUMEPHl (HAXOIUTh HH(MOPMALMIO O TpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
busznyecKkux 3HAHWM B TMOBCEAHEBHOW XHU3HU il oOecredeHus Oe30MacHOCTH MpU OOpalleHUuH C
npubopaMd W TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHS 370pOBbsi M COOJIIOJICHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOILIEH Cpele;

e OCYIIECTBISITH OTOOpP HMCTOYHHKOB HH(popManuu B HHTepHEeTe B COOTBETCTBUM C 3aJaHHBIM
MOMCKOBBIM 3alpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHWNA M MYTEM CpPaBHEHUS PAa3IMUHBIX HCTOYHUKOB
BBIJICTISTH HHPOPMAITHIO, KOTOPAS SIBIISCTCS IPOTHBOPESYHBON HITH MOXKET OBITh HEJTOCTOBEPHOIA;

¢ JCIOJb30BaTh IIPU BHINOJHEHUH YUEOHBIX 33aJJaHUI HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy (hrusnueckoro
CoJIepXaHusl, CIIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, Bi1aaeTh npuéMaMu KOHCIIEKTUPOBAHUS
TeKcTa, mMpeodpa3zoBaHus HHGOPMAITUHN U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

e C03/1aBaTh COOCTBEHHbBIE KpaTKHUE MUChMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB
uHbopMaluu (PU3NIECKOTO COJEp)KaHMsI, B TOM 4YHCIe NyOIMYHO [enaTh KpaTKue COOOUIeHHS O
pe3yapTaTax MPOEKTOB MM y4€OHBIX HCCIEIOBAHMM, MPH 3TOM TPaMOTHO HCIOJIb30BAaTh H3YyYECHHBIN
NOHSTUMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIIJICHHE ITPE3EHTAIIUEH;

e IIpU BBIIIOJIHEHUU YUEOHBIX MPOEKTOB U HCCIEIOBAHUM pacmpeleisTh O0S3aHHOCTH B TpYMIE B
COOTBETCTBHUH C IIOCTABJICHHBIMH 3aJadyaMH, CJICIUTH 3a BBIIIOJHCHUEM IIJIaHA I[CfICTBHfI, aICKBATHO
OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JI€ATENbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, yUUTHIBAsi MHEHHUE OKPYKAIOIIHX.

K xonmy obOyuenus B 8 kJiacce mpeIMeTHBIE pe3yibTaThl HAa 0A30BOM ypOBHE JOJDKHBI OTpPaXKaTh
c(OPMHUPOBAHHOCTH Y 00yYJAIOIIUXCSI YMEHUH:

® WCIIOJIb30BATh MOHSITHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUYKEHUE aTOMOB U MOJIEKYII,
arpe€raTHbI€ COCTOAHUA BEIICCTBA, KPUCTAINIMYCCKHUE U aMOp(l)HBIe TEIa, HaCBIIHeHHBIﬁ u HeHaCBIH_[eHHI)II\/'I
rap, BJIAKHOCTb BO3/1yXa, TEMIIEPATYPa, BHYTPEHHSS SHEPIHUsl, TEIJIOBOM JIBUTATEIb, JJIEMEHTAPHBIN
ANEKTPUUYECKUH 3apsijl, HIEKTPUIECKOE TI0JIe, MPOBOTHUKU U AUAICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI
TOK, MarHUTHOE TIOJIE;

e paznIuyaTh SIBICHUA (TEMJIOBOE PACIIMPEHHME W C)KaThe, TeIJIonepeaaya, TEMJIOoBOe PaBHOBECHE,
CMa4YuBaHUC, KalmWJUIAPHBIC  ABJICHHA, MCIIAPCHUC, KOHACHCaIu:A, INJIaBJICHUEC, KPHUCTAJIIIU3alusd
(oTBepaeBaHKE), KUTIEHUE, TEIIoNepeaava (TeIIONPOBOIHOCTh, KOHBEKITUS, U3IyUCHHUE), DIICKTPU3AIUS
TEJ, B3aUMOJACHCTBHE 3aps0B, ACUCTBUS DIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOCHCTBHE
MAarHuToB, HCﬁCTBHC MAarHuTHOIrO IoJjid Ha MOPOBOAHHUK C TOKOM, 3SJICKTPOMAIHUTHAA I/IHI[yKLII/IH) 110
ONMCAaHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX TaHHOE (U3UIECKOE
SIBJICHHE;

e pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (U3UUECKUX SBICHHIA B OKPY)KAIOLIEM MHUpPE, B TOM YHCIE
(1)I/I3I/I‘-IGCKI/IC ABJICHUA B IMPUPOAC: MOBCPXHOCTHOC HATAXKCHUC W KANWIUIAPHBIC SBJICHUA B HNPHUPOAC,



KpHUCTaJIBI B Ipupoe, uznydenue ConHia, 3aMep3anue BoI0EMOB, MOpPCKHe OpH3bl, 00pa3oBaHKE POCHI,
TyMaHa, WHes, CHEra, >JeKTpUYEeCKHE SIBJICHHUA B aTMocdepe, 3JIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3eMiH, Apeid MOoIrocOoB, poilb MAarHUTHOIO IOJS Ul JKU3HU Ha 3emiie, HOJSIPHOE
CHSIHHME, TIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKM) PU3NYECKUX SIBICHUN;

. ONKCHIBATh W3YYCHHBIE CBOICTBA Tell U (PU3MYECKUE SBICHUS, UCIOJb3Ys (U3MUECKUE BETUYHHbI
(TeMmieparypa, BHYTPEHHsISI SHEPTHsl, KOJIMUECTBO TEIUIOTHI, yAeIbHAs TEIUIOEMKOCTh BEILIECTBA, yAeIbHAS
TEIUIOTa IUIABJICHUS, yJelbHas TEeIUIOTa MapooOpa3oBaHusi, yJAelbHas TEIJIOTa CrOpaHus TOIUIMBA,
KOBCI)(bI/II_[I/ICHT IIOJIE3HOI'O HeﬁCTBHH TEIIOBOM MalllMHbI, OTHOCHUTCJIbHAA BJIA)KHOCTH BO3JYyXa,
ANEKTPUUECKUHN 3apsiJl, CHJIa TOKa, JIEKTPUUECKOE HaIPsHKEHUE, COMPOTUBICHUE TPOBOIHUKA, YACIBHOE
COMPOTUBIIEHUE BEIECTBa, pabOTa M MOIIHOCTh 3JEKTPUUECKOTO TOKAa), MPH OMHCAHWU MPABUIHHO
TPaKTOBAaTh (PU3UYECKHI CMBICI HCHOJIB3YEMBbIX BEIHYMH, OOO3HAUYEHHS W EAMHULBI (PUINYECKUX
BEJIMYHMH, HAXOJUTH (POPMYIIBI, CBSA3BIBAIOIINE JAaHHYIO (H3MUECKYIO BEIMYHHY C APYTHMH BEIIMYMHAMM,
CTPOUTH TPaPUKN U3YUCHHBIX 3aBUCUMOCTEH (PH3NICCKUX BEITHYNH;

® XAapaKTCpHU30BaATb CBOMCTBA TECII, (1)I/I3I/I'-ICCKI/IG SABJICHUA W TIPOLECCChl, HCIOJIb3Yysd OCHOBHBLIC
ITOJIOKCHU A MOHeKyHﬂpHO-KHHeTHHGCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA, MNPUHIMUIT CYIICPIO3ZUINN ToeH
(Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsja, 3akoH Oma Ji1s yyacTka IenH, 3aKoH J[xoysa—
Jlenma, 3aKOH COXpaHEHHs SHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aIHCHIBATh
€ro MaTeMaTUYECKOE BBHIPAKECHHE;

e OOBICHSITH (1)I/I3I/I‘~I€CKI/IC MponecChl 1 CBOMCTBA TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUK
OPUCHTHUPOBAHHOI'O XapaKTEpa: BBIABIIATL HPUINHHO-CICICTBCHHBIC CBA3H, CTPOUTH 00BsICHEHHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOPOW Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3UYECKUX SBICHHH, (PU3HMUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemaTh pacuéTHble 3amaud B 2-3 JEHCTBHS, UCHONB3Yys 3aKOHBI U (OPMYIIBI, CBSI3BIBAIOIINE
dbusznyeckue BENTUYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3aJauyd 3allMChIBAaTh KPAaTKOE YCIOBHE, BBISBISTH
HEJOCTaTOK JaHHBIX JUIS pElIeHUs 3aJadyd, BBIOMpATh 3aKOHBI U (OPMYJbI, HEOOXOAMMBIE IS €&
pelieHusi, TPOBOIUTh PACUETHl M CPAaBHUBATh TMOJYYECHHOE 3HAYCHHE (PU3NUECKOW BEITUYUHBI C
HN3BECTHBIMU JaHHBIMHU,

® DPACIIO3HAaBaTb HpO6J’IeMI>I, KOTOPBIC MOKHO PCHIUTD IIPU IMMOMOIIN (1)I/ISI/I‘~IGCKI/IX MCTOOO0B, NUCIIOJIb3YA
OIMMCAHUEC HCCIICAOBAaHNUA, BBIACIATE IMPOBEPACMOC MPEAIIOIOKCHNUEC, OLICHUBATL MMPABUJIIBHOCTE IMOPSAAKA
MIPOBE/ICHUS UCCIIEIOBAHNUS, IENATh BBIBOIbI;

o MPOBOAWTH OMNBITHl MO HAOMIOAEHUIO (U3MYECKUX SBIEHUN WM (U3UUYECKUX CBOWMCTB TeI
(KanmWIIsIpHBIE SIBJIICHUWS, 3aBUCUMOCTH JaBIIEHUS BO3AyXa OT €ro o0b&éMa, TeMIlepaTrypbl, CKOPOCTH
mporiecca OCTBHIBAaHHMS W HAarpeBaHWsl TPU H3JIYYCHHH OT I[BETa W3IyYaromie (MOTJI0IAaroIei)
HOBerHOCTI/I, CKOpOCTB I/ICHapeHI/ISI BOABI OT TeMnepaTprI KUOAKOCTU U INIOIIagn eé HOBerHOCTI/I,
3JIEKTPU3ALMS TEJl U B3aUMOJICHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOICHCTBUE TOCTOSSHHBIX MarHUTOB,
BU3yaJIM3al[isi MAarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB, EWCTBHUS MAarHUTHOTO TOJI HA MPOBOJAHUK C
TOKOM, CBOMCTBA 3JIEKTPOMArHHUTA, CBOMCTBA JJIEKTPOABUTATENSI MOCTOSHHOTO TOKA): (OPMYITHPOBATH
MIPOBEPSIEMBIC MPETOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PY/I0BAHHSI, ONTUCHIBATEH X0/
ombITa ¥ POPMYITHPOBATH BHIBOIBL;

® BBIIIOJIHATH HpSIMI)Ie I/ISMepeHI/ISI TeMnepaTprI, OTHOCI/ITeJ'II)HOI\/’I BJIAXKHOCTHU BO3JIYXa, CHJIBI TOKa,
HaHpH)KeHI/ISI C HUCITOJIB30BAHHUECM AaHAJIOTOBBIX HpI/I60p0B U TAaTYUKOB (1)I/ISI/I‘ICCKI/IX BCJIMYHMH, CpaBHI/IBaTB
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEITHOCTH;

e TMIPOBOJUTH HWCCICIOBAHWE 3aBUCHMOCTH OJHOW (PU3WUYECKOW BEIWYUHBI OT JPYIrod C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUHN (3aBUCHMMOCTHh CONMPOTHBIICHUSI TMPOBOJHHMKA OT €ro JJIMHBI,
Iiomaan Honepequro CCUCHUS U y,[[eJII:HOI‘O COHpOTI/IBHeHI/IH BCIICCTBA HpOBO,Z[HI/IKa, CHJIBI TOKa,
I/II[yIJ_IeI‘O qepes HpOBOI[HI/IK, oT HaHpH)KGHI/ISI Ha HpOBOIIHI/IKe, HCCICOAOBAHUC IIOCJIICAOBATCIBHOTO U
napajyieIbHOTO COSAMHEHUN IPOBOJHUKOB): TUIAHUPOBATH MCCIIEIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHSTh HM3MEPEHUs, CJeAys TMPEeIOKEHHOMY IUIaHy, (UKCHUPOBATh pE3YyJIbTaThl TOJYyYECHHON



3aBUCHUMOCTH B BUJC TaGJII/IL[ u I‘pa(bI/IKOB, ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCIICAOBAHN,

e TPOBOAWTH KOCBEHHBIC M3MEpEHHUs (pu3nuecknx BeauuuH (yJenbHas TerIoEMKOCTb BEIIECTBA,
CONPOTHUBJICHUE TPOBOJHUKA, pad0Ta M MOIIHOCTH JJICKTPUYECKOrO TOKA): IJIAHUPOBATH HM3MEPEHHS,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIYs MPEAJIOKEHHON HHCTPYKIIUHU, U BBIUUCISATH 3HAUCHUE
BEIIMYHHBI;

e CoOMIOAaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IPU paboTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;

® XapaKTCpHU30BATb IIPUHIAIIBI I[eﬁCTBHSI HU3YUCHHBIX HpI/I60pOB U TCXHHUYCCKHUX
YCTPOMCTB C OMOPOii Ha MX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB, TUTPOMETP, IIapoBast
TypOHHA, aMIIEpMETP, BOJIBTMETP, CYETUHK DIICKTPHUCCKON SHEPTUH, HICKTPOOCBETUTEIIBHBIE  IIPUOOPBI,
HarpeBaTeNbHbBIE JIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHE MTPEIOXPAHUTEINN, HIIEKTPOMATHUT,
3JICKTPOJIBUTATEIb MOCTOSHHOTO TOKA), HCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (DPM3UUECKHUX SIBJICHUH U
HEeo0X0qiMbIe (PU3HNUECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENIbHbIE NPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PHUCYHKaM (JKUJIKOCTHBI TEpPMOMETp, TEpMOC, ICUXPOMETP, TUIPOMETp, JABHUraTeib
BHYTPEHHEIO CrOpaHusi, JJEKTPOCKOI, pEOoCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX Lened ¢
MIOCJIEIOBATEIBHBIM U TAapaJUICIbHBIM COCJMHEHUEM 3JIEMEHTOB, pPa3lindas yCIOBHbIE 0003HAYEHUS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

e IPUBOJIUTH NpPUMEPhl (HAXOAUTh HHPOPMALUIO O MpUMEpax) MPAKTUYECKOI'O HCIOIb30BAHUS
¢u3nueckux 3HAHUU B IOBCEJHEBHOM JKM3HU Ul oOecrieueHUs O€30MacHOCTH IpH OOpalieHHH ¢
npubopaMu M TEXHUYECKMMH YCTPONCTBAMH, COXpPaHEHUS 3[0pOBbi U  COOJIOJECHUS HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKpPYKAIOILEH Cpele;

e OCYIIECTBIATh MOUCK UHGpOpMaluu Qu3ndeckoro conaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIMXCA 3HAHUM M MyTEM CpaBHEHHUS [JOIOJHHUTEIbHBIX HCTOYHHMKOB BBIIEIATH HH(POpPMAIHIO,
KOTOpas ABJISETCSA MPOTUBOPEUUBOI MM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJb30BaTh IPU BHINOJHEHUH YUEOHBIX 3aJJaHUI HAYyYHO-TIOMYJISIPHYIO JIUTEPATypy (prusnueckoro
CoJIep’KaHusl, CIIpaBOYHbIE MaTepuallbl, pecypchbl ceTd HTepHeT, BiajeTh npuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHusl HHMOPMAIIUHN U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpaTKHE YCTHbIE cOOOIIeHHs, 0000mas nHpopMalnoo 13
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COAEPKAHMSI, B TOM 4YHUCIIE MyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHON WJIM HCCIEN0BATEIbCKON NEATENbHOCTH, NP ATOM TPaMOTHO HCIOJIB30BAaTh HM3yYEHHBIN
MNOHATHUIHBIN annapaT Kypca (U3MKH, CONPOBOXK/IATh BBICTYIUIEHUE NTPE3EHTALUEH;

e [IpU BBINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHMM (PU3UUYECKUX MPOLIECCOB
pacnpenenatb oOsS3aHHOCTH B TpyMINE B COOTBETCTBHM C IOCTaBJICHHBIMH 3aJauyaMu, CIEAUTH 3a
BBINOJIHEHUEM IUIaHa IeHCTBUN M KOPPEKTUPOBATH €r0, 3I€KBATHO OLIEHUBAaTh  COOCTBEHHBIH BKJaJ B
JESITEIbHOCTD IPYTIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJAEHCTBUE, IIPOSBIISAS TOTOBHOCTh
paspemiath KOH(IJIUKTHI.

K koHIy o0y4yenus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y 00yUaIOIIUXCS YMEHUH:

e CIOJIb30BaTh MOHATHA: CHCTEMa OTCU€Ta, MaTepHalibHas TOYKA, TPAEKTOPHs, OTHOCUTEIbHOCTH
MEXaHUYECKOT0 JBHXKEHMs, Aeopmanus (ymnpyras, IJacTU4YecKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEpPerpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPJOE TEIO, LEHTP TIKECTU
TBEPJOTO Teja, paBHOBECHE, MEXaHMUECKHE KoyieOaHWs M BOJHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK,
JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPBI UCITYCKaHUs U MOMJIONIEHMs], alb(da, OeTa- 1 raMMa-u3Iy4eHHs, U30TOIbI, sIepHas YHEPIreTHKA;

e pasznuuaTh  sBIEHUS ~ (paBHOMEPHOE M  HEPAaBHOMEpPHOE  NPSMOJIMHEHHOE  JIBUIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABIKEHHE, CBOOOJHOE MaJeHUE Tell, PAaBHOMEPHOE JIBHKEHHE II0
OKpY’KHOCTH, B3aUMOJICIICTBHE TeJ, PEAKTUBHOE JABIKEHHE, KOoJjeOaTeabHOe JBIKEHHUE (3aTyXalollue U
BBIHYKJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE [IBIDKEHHE, OTpa)X€HHE 3BYyKa, MPSMOJUHEIHOE
pacmpocTpaHeHue, OTpaKeHHWE | MpEeIOMJICHHE CBETa, IOJHOE€ BHYTPEHHEE OTpakeHHE CBeTa,



pasioxeHue 06e0ro CBeTa B CIIEKTP U CIIOKEHHE CIIEKTPAJIbHBIX IBETOB, TUCIIEPCHUS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOro CHEKTpa M3JIy4EHHs) MO0 OMMCAHUIO UX XapaKTEepPHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHUE;

e pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (PU3MUYECKHUX SBICHUI B OKPYXKAIOIIEM MHUpE (B TOM YHCIE
¢u3uueckue SBICHUSA B NPUPOJE: NPWIMBBI U OTJIMBBI, ABMKeHHE TiaHeT COJHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUJKEHUE JKHUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMM, 3E€MIIETPSACEHUE,
ceficMuYecKkue BOJHBI, I[yHAaMH, 3XO, LIBETa TeJ, ONTHYECKUE SIBJICHHUS B IHPUPOJE, OMOIIOTHYECKOe
JeicTBUE BUAUMOTO, YIbTPa(dUOIETOBOIO U PEHTIE€HOBCKOI'O U3Iy4YEeHUH, €CTECTBEHHBIH PaMOAKTUBHBIN
(GoH, KOCMHUYECKHE JIyYH, PaJlMOAKTUBHOE U3JIyuyeHHE IPUPOIHBIX MUHEPAJIOB, ACHCTBUE PaAMOaKTUBHBIX
U3JTYYCHUH Ha OPTaHU3M YeJIOBEKa), IIPU ATOM NEPEeBOIUTH MPAKTUUECKYIO 337auy B y4eOHYIO, BBIACTATh
CylLIeCTBEHHbIE CBOMCTBA (PU3HAKK) (PU3UUECKUX SBJICHUI,

e OIUCHIBATh M3yUYEHHbIE CBOMCTBA Teld M (U3NYECKUE SBICHMS, UCHOJb3Ysd (PU3MUECKUE BEINYUHBI
(cpenHsisi U MTHOBEHHAs CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKEHUHU, YCKOpPEHME, NepeMelleHue,
IyTh, YIJIOBast CKOPOCTb, CHJIA TPEHUS, CUJIa YIIPYTOCTH, CUJIA TAKECTH, YCKOPEHHE CBOOOIHOrO MajieHus,
BEC TeJa, UMITYJIbC T€Jla, UMITYJIbC CHJIbI, MEXaHUYECKasl paboTa U MOIIHOCTh, IOTEHIMAIbHAS SHEPTUS
TeNa, MOJHATOTO HaJ MMOBEPXHOCTHIO 3€MJIM, TOTEHLMAIbHASL SHEPTUS CKATON NMPYKUHBI, KHHETUYECKAs]
SHEprus, MojHasi MEXaHU4YecKas SHeprusl, IEpUO U YacToTa KoueOaHui, AJIMHA BOJIHBI, FPOMKOCTh 3ByKa
U BBICOTA TOHA, CKOPOCTb CBE€Ta, IIOKa3aTejb IMPEJIOMIICHHsS Cpelibl), NMPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCHOJIB3YyEMBbIX BEJIMYMH, OOO3HAYCHUS W EIUHHIBI (PU3MYECKHX
BEJIMYHMH, HAXOIUTH (POPMYJIBI, CBSA3BIBAIOIINE JTAaHHYIO (PM3UYECKYIO BEJITHUUHY C APYTUMH BEIHYHMHAMH,
CTPOUTH I'papUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

e XapaKTEepHU30BaTh CBOWCTBA TeJ, (pU3MUECKUE SIBICHUS M MPOLECCHI, UCIOb3Ysl 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMHMPHOIO TATOTEHUS, MPUHIMII CYNEPHO3UIUN CHUJ, MPUHLUUI OTHOCUTEIHHOCTH
lamunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS WUMIYJIbCA, 3aKOHBI OTPAXKEHHS M MPEIOMIICHHUS CBETa,
3aKOHBI COXPaHEHHs 3apsAIOBOTO M MAacCCOBOTO YHCEN TPH SACPHBIX PEAKIHIX, NMPH STOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

e 00BACHATH (PM3NYECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYallui MPAKTHK
OpPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH MPUIMHHO-CIICICTBEHHBIEC CBSI3U, CTPOUTH OOBsSCHEHHE U3 2—3
JIOTHYECKHX IIaroB ¢ OMOPOW Ha 2—3 M3Y4YEHHBIX CBOICTBA (PU3NYECKUX SBICHUM, (PU3NMUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

e pemaTh pacyE€THbIC 3a7auu (ONUparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIOJb3Yys 3aKOHBI U
dopMyIbl, cBs3bIBaONIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHAM3a YCJOBUS 3aJaddl 3alHCHIBATh
KpaTKoe yCIIOBHE, BBIABIIATH HEJOCTAIOIINE UM M30BITOYHBIE JAaHHBIE, BEIOMPATH 3aKOHBI U (HOPMYJIHI,
HEOOXOIMMBIE ISl pellIeHHs], IPOBOANUTE PACYETHI M OLIEHUBATh PEATUCTUYHOCTh MOTYYSHHOTO 3HAUCHHS
(U3UYECKON BEIMYMHBL,

e pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEIIATH TPU TIOMOITH (PH3UIECKUX METOJIOB, UCTIONB3YS
OIMCaHHUE HCCIIEOBAHUS, BBIJCIATh MPOBEPSAEMOE MPEANOI0KEHNE, OLEHUBATh MPABUILHOCTh MOPSIKA
IPOBEICHUS MCCIIEJOBAHUS, JIeNIaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHHUH U OIBITOB;

e IPOBOAMTH ONBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUH WIM (PU3MYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HploTOHa, 3aKOHA COXpaHEHHs PHEPTUH, 3aBUCHMOCTb Iepuoja KoyebaHui
NpPY>KHHHOTO MasiTHUKA OT MacChl rpy3a U *KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTh OT aMIUIUTY/ bl MaJIbIX
Kosie0aHuM, MPSMOJIMHENHOE paclpoCTpaHeHHE CBETa, Pa3yio’KeHHE OENoro CBeTa B CIEKTP, U3yueHHE
CBOMCTB M300pakCHHS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)KEHHUS TPEAMETa B COOMpAIOIICH JIMH3E,
HaOJI0IeHUE CIUIOIIHBIX M JIMHEHUYAThIX CIIEKTPOB U3IYyYCHHS): CAMOCTOSATEIBHO COOMpATh YCTAaHOBKY U3
u30bITOYHOTO Habopa 0O0OpYIOBaHHUS, OIMMUCHIBATH XOJ ONbITA M €ro pe3yiabTarbl, (opMyInpoBaTh
BBIBOJIBL;

e TPOBOAMTH INPH HEOOXOJUMOCTH CEpHUI0 MPSIMBIX HM3MEPEHM, ONpeaeNsisi CpeAHee 3HaYeHHE
u3MepsaeMoil BeIHuuHbl ((POKYCHOE paccTOsiHHE COOMparoliel JHH3bI), 000CHOBBIBATh BBIOOP Crocoba
WU3MEpPEHHs (M3MEPUTEIBHOTO MPUOopa);



. IPOBOANTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C HCIIOIB30BAHUEM MPSMBIX
U3MEPEHH(3aBUCHMOCTD ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM IBIKCHUHU 0Oe3 HayaJlbHOH CKOPOCTH,
neprojia KojaeOaHWi MaTeMaTHYECKOr0 MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJIa OTPA)KEHHsI CBETa
OT yrjla MaJIeHUs U yria IpelIoMIICHHUS OT yIJia MaJeHus): IUIaHUPOBATh MCCIIEJOBAHNE, CAMOCTOSTEIEHO
coOupaTh YCTAaHOBKY, PUKCUPOBATH PE3YJILTATHI MMOJYYCHHON 3aBUCHMOCTH (PM3HUYECKUX BEJIMYUH B BHJIC
Ta0nuI 1 TpaduKoB, JeTaTh BBIBOBI 110 PE3YIbTaTaM HCCIICAOBAHNUS;

e TIPOBOJHUTH KOCBEHHBIC M3MEPECHUS (PU3NUCCKUX BEIUYHUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela
Opd PaBHOYCKOPEHHOM JIBXKCHHWH, YCKOPEHHE CBOOOJHOTO TaJeHHs, KECTKOCTb MPY>KUHBI,
K03((UIMEHT TPEeHUs CKOJIBKEHUs, MEXaHW4YecKasi padoTa U MOIIHOCTh, YaCTOTa M MEPUOJ] KOJIeOaHui
MaTEeMaTHYECKOr0 U MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa COOMpArOIIel JIMH3BI, PaJn0aKTUBHBIHA
¢oH): TIIAaHMPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH U3MEpPEHMUS,
(W1(S14% HpeHHO)KeHHOﬁ HHCTPYKIMH, BBIYUCIIATL 3HAYCHHUC BCIHMYMHBI U aHAJIU3UPOBATH IMOJIYUYCHHBIC
PE3YJIBTATHI ¢ YYETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHUIA;

e COOMIOAATh MpaBUiIa TEXHUKN O€30MaCHOCTH IPU paboTe ¢ JIabopaTOpHBIM 000PYAOBaHUEM;

e pa3iuyaTh OCHOBHBIC TIPU3HAKH M3YYEHHBIX (U3UUECKHX MOJEJel: MaTepHaibHas TOdYKa,
a0CoOIOTHO TBEP/OE TEJO, TOYCUHBIH UCTOYHHK CBETA, Jy4Y, TOHKAs JIMH3a, TUIaHEeTapHas MOJAEIb aToMa,
HYKJIOHHagd MOACJIb aTOMHOTO A1pa;

* XapaKTEepPH30BaTh NMPHHIMIIEI ICHCTBUS N3YyYSHHBIX MPHOOPOB U TEXHUYECKUX YCTPOICTB C OMOPO
Ha HUX OIIMCaHHA (B TOM YHUCIC: COUAOMCTP, AATYHUKU ITOJIOXKCHHUA, PACCTOAHUA U YCKOPCHUS, PAKCTA,
9XO0JIOT, O4YKH, IICPHCKOII, (bOToannapaT, OINTUYCCKHUEC CBCTOBOJbI, CIICKTPOCKOII, JO3UMCTpP, KamMepa
Bunbcona), ucnonb3ys 3HaHHMS O CBOWCTBAaX (M3MUYCCKUX SIBICHHH M HEOOXOIUMBIC (QHU3MYECKHE
3aKOHOMEPHOCTH;

e ICIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YUYEHHBIX TEXHHYECKHX YCTpPOICTB,
U3MEPUTENIBHBIX MPHUOOPOB U TEXHOJIOTMUYECKUX MPOILECCOB MPU PELIEHUH Y4eOHO-TIPaKTHUYECKUX 3a7a4,
ONITUYECKHE CXEMBI JIJIsl IOCTPOEHUS M300pakeHUH B IJIOCKOM 3epKajle U coOMparolei JINH3e;

e IPUBOJUTH NpUMEpPhl (HAXOAUTh HHGPOPMALMIO O MPHUMEPAX) MPAKTHUYECKOTO MCIOJIb30BaHMS
¢u3nUecKnXx 3HAHWN B IOBCETHEBHOM JKM3HU ISl oOecriedeHHs O€301MacHOCTH TpH OOpamieHuH ¢
npubopaMl W TEXHUYECKUMHU yCTPOWCTBAMHM, COXpPAHEHMsI 3J0pPOBbsi M  COOJIIOJIEHUS HOPM
9KOJIOTUYECKOTO IOBEJICHUS B OKpYXarollel cpefe;

e OCYIIECTBISTh MOUCK HHQOpMAIMK (U3MUECKOTO coaepkaHus B VHTepHeTe, caMOCTOATEIHHO
dbopMynupys TOUCKOBBIA 3ampoc, HAXOAUTh IYyTH OINpPEAETeHUS JIOCTOBEPHOCTH TMOIyUEeHHOU
uH(OpMaIK Ha OCHOBE MMEIOITUXCS 3HAHUM U JOTIOJTHUTEIHHBIX HCTOUYHUKOB,

e WCTOJBH30BaTh IIPU BHITIOTHEHUH YYEOHBIX 33/JaHUI HAYIHO-TIOMYJISIPHYIO JIUTEpaTypy (hr3ndeckoro
coepKaHus, CIPaBOYHbIE MaTEpHabl, pecypchl ceTu MHTepHeT, BIaaeTh NpuéMaMu KOHCIIEKTUPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHMOOPMAIIUU U3 OJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;

e Co3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HWHGOpMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MUYECKOTO COJICPKAHUS, MyOJIUYHO MPENCTaBIATh Pe3ylbTaThl MPOCKTHOU
WM UCCIEN0BATENbCKON NESITENbHOCTH, IPU 3TOM TI'PAMOTHO HCHOJIb30BATh M3YYEHHBIM MOHSATUMHBINA
ammapaT u3ydaeMoro paszena (UMK W CONPOBOXKIATh BBICTYIUICHHWE TPE3EHTAIMEH C ydEéToM
O0COOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.



TEMATHUYECKOEIIVIAHUPOBAHUE

7 KJIACC
KoJsmuyecTBo 4acon
Ne HaumeHoBaHue pa3aesioB U TeM K JnekTpoHHbIe(LM(POBHIE)
n/n NporpamMmsbl Bcero ONTPOIBHBIC o0pa3oBaTe/bHbIE PeCypChl
padoThI
Paznenl.®@u3zukaueé posib B IO3HAHNH OKPYKAIOIIEr0 MUPa
bubmorexal [OK
11 Pusiia-nayk a npupone 2 https://m.edso0.ru/7f416194
bubmorexal [OK
1.2 o 2
VISHACCIHE BETHAMIb! https://m.eds00.ru/7f416194
1.3 EcTecTBeHHO-HAYYHBII METO/ IIO3HAHUS 2 bubmorexal [OK
' Y A https://m.eds00.ru/7f416194
Hroro no paznery 6
Paznen2.llepBonauaiibHblecBeleHUAOCTPOCHUMBEIIECTBA
bubmorexal [OK
2.1 C 1
TpoeHHe Betliectra https://m.edso0.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEUCTBHE YACTHUI] 5 bubmorexal [OK
' BEIIIECTBA https://m.edso00.ru/7f416194
bubmorexal [OK
2.3 A 2
TPETATHHIE COCTOAHMA BEICCTRA https://m.edso0.ru/7f416194
Utoro mo paznemny )
Paznen3./IBuskeHnen B3aumMoieiicTeue Te
bubmuorexal [OK
3.1 M 3
CXATITICCKOT ABHACHIC https://m.edso0.ru/7f416194
butmorexal [OK
3.2 4 4
HEPHILT, Macea, HAOTHOCTS https://m.edsoo.ru/7f416194



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

Bubmuorexal [OK

33 Cua. Bt i 14 https://m.edsoo.ru/7f416194
Htoro mo pazneny 21
Paznend. [laBinenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBnenust TBEpABIMU 3 bu6motexal [OK
' TeJlaMH, )KUAKOCTSIMHA U Ta3aMH https://m.edsoo.ru/7f416194
bubmorexal [OK
42 Jlarerie xuAKocTH > https://m.edsoo.ru/7f416194
bubmorexal [OK
4. A
3 TMOC(EepHOE TaBlICHNE 6 https://m.edso0.ru/7f416194
44 JlelicTBue ®UJIKOCTH U ra3a HA 7 bubmmnorexal [OK
' HOTPYKEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paznemny 21
Pa3nenS. PaGora n MomHoOCTh. JHeprus
bubmorexal [OK
o1 Pabora i mongocTs 3 https://m.edsoo.ru/7f416194
bubmorexal [OK
52 Hpocrere MexarmsMEl > https://m.edsoo.ru/7f416194
bubmorexal [OK
. M 4
53 CXATIACCKAZ SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazaery 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HaunmenoBaHmue pa3aejioB U TEM

Koan4yecTBo yacoB

yieKTpOoHHBbIe(LU(PPOBHIE)

Nen/
wn NMporpaMmbl Bcero KonrpoasHsie o0pa3oBaTesibHbIE PeCypChl
padoThbI
Pa3penl.TenoBLIe iBJIeHUS
bubmmoreka [IOK
11 7 7
CTpoenie u CBOHCTEA BelecTsa https://m.edsoo.ru/7f4181ce
bubmmorexkal [OK
12 Terosbie mporecch! 21 ! https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3zjnen2.dnekTpruyecKueMMArHMTHbIESIBJIEHUS
91 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 bu6morexkal [OK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmmorexal [OK
2.2 [TocTostHHBIHM 3MeKTpUUECKUN TOK 20 1 httos://m.edsoo.ru/7f4181ce
bubomorexal [OK
23 MarmuTHbIC ABICHHIS 6 ! https://m.edsoo.ru/7f4181ce
but6morexal [OK
24 DMEKTPOMATHHTHAS My KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazaery 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 68 3



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

KosnuyecTBo 4acon
HaumeHoBaHue pa3ieioB U TeM JuieKTpoHHbIe(U(pOBHIE)
Neni/m KounTtposbHble
NMporpaMmbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThbI
Pa3zpenl.Mexannueckue siBJICHHUSA
11 MexaHu4ecKoe ABHKEHUE U CIIOCOOBI €r0 10 bubmmorexal [OK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnorexkal [OK
1.2 B i 20 1
SAIMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubanorexkal [OK
1.3 3 10
AKOHBT COXPATCHITA https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 40
Pa3znen2. Mexannueckue KoJe0aHUA M BOJHBI
bu6morexal [OK
2.1 M 0 7
CXAHMHCCIHE KOJCOARHA https://m.edsoo.ru/7f41a4a6
bubomorexal [OK
2.2 M .3 8 1
CRAHHICCIHE BOTHEL SBYR https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 15
Pa3nen3.21eKTPOMArHUTHOECTIOICHIEKTPOMATHUTHBIECBOJIHbBI
31 DNEeKTPOMAarHUTHOE TOJIE U 5 bubmmorexal [OK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasnery 6
Pa3nend.CBeToBblesiBICHUS
4.1 3aK0HBI paCIPOCTPaHEHHUS CBETA 6 bubmmoreral [OK
' pactipoctp https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubanorexkal [OK
42 JIMH3b1 1 ONTHYECKHE PHOOPEI 0 https://m.edsoo.ru/7f41a4a6
bu6morexal [OK
4.3 Pasnosxenue 6eoro cBera B CIIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pa3zpensS.KBanroBble ABJIeHUS
51 HcnyckaHue U MOTJIoNnIeHUE CBETa aTOMOM 4 bubmorexal [OK
' 4 t https://m.edsoo.ru/7f41a4a6
bubmnorexkal [OK
52 CTpoetiie aToMHOrO s1pa 0 https://m.edsoo.ru/7f41a4a6
bubmmorexkal [OK
>3 Fnepbie peaxiii ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen6.IloBTopuTte/ibHO-0000111aI0IIIUITMOLY b
6.1 [ToBTOpenue u o0o0IIeHNE ConepIKaHUS 9 bubmuorexal [OK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaery 9
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 102



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

7 KIIACC
Koanuecrso yacos DJIeKTPOHHBIE
undposBbie
Neni/m Tema ypoka KoHTpoabHbIe
Bcero o0pa3oBare/ibHbIE
padoThI
pecypcsbl

1 @dusnka—Hayka o npupoze. SAsieHus 1
MIPUPOABI

2 ®u3nYeCcKue SIBICHUS
dusnuecKkue BeIMYUHBI U UX U3MEPEHUE
VYpok-uccnenosanue "M3mepenne

4 TemmnepaTypsl IpU MOMOIIH KUIAKOCTHOTO 1
TEpPMOMETPA U JaTYMKA TeMIIepaTypbl"

5 Mertopl Hay4yHOrO no3HaHus. Onucanue 1 butmorexal [OK
dusnueckux ABJICHUN C IIOMOIILIO MOJIEIEH https://m.edsoo.ru/ff09f72a
VYpoxk-uccienosanue "[IpoBepka runoTess:

6 JTATBHOCTh MOJIETA IIapUKa, MyIIEHHOTO 1
TOPU30HTAIIBHO, TEM OO0JIbllIE, YeM OOJIbIlIe
BBICOTA ITyCKa"

Crtpoenue BeniectBa. OnbITHI,
7 JloKa3bIBarOIIME JUCKPETHOE CTPOCHHE 1 Bubmmorexal [OK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBuKeHHE YaCTHII BEIIECTBA 1 brbmorerallOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OnbITH IO

9 HAOIOZCHUIO TETIOBOTO PACIIIUPEHUS 1

ra3oB»



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

10

ArperarHble COCTOSIHUS BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BoJIbI. O000IIIEHHE 110 pa3AeTy

butmorexal [OK

11
«IlepBoHayvaabHBIE CBEACHUS O CTPOCHHUH https://m.edsoo.ru/ff0a0378
BEILIECTBA»
12 Mexannueckoe BUxkeHue. PaBHomepHoe bu6morexal [OK
HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
bubmmorexal [OK
13 Ckopoctb. Equannel ckopoctu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer myTy 1 BpeMeHU ABUKEHUS Bubmmorexal lOK
Y P https://m.edsoo.ru/ff0a0ae4
bubmorexal [OK
15 Hueprusa. Macca—mepa HHEPTHOCTH Tell
P p P https://m.edsoo.ru/ff0a0c10
16 [InorHocTh BemecTBa. Pacuer maccel u bubmorexal [OK
o0BbeMa Tea 10 €ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TEJIa»
18 Pemenue 3agad no teme "[InoTHOCTH bubmorexal [OK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak xapakTepucTHKa
B3anMOIeHCTBUS Tesl. Cuiia yIpyrocTH.
3akoH ['yka
JlabopaTtopHas pabota «3yuenue
20 3aBUCUMOCTH pacTsKeHusI(aeopmarnn)
MIPYXKUHBI OT MIPHIIOKCHHOMN CHITBDY
21 SIBaenwne TaroreHus. Cuiia TSHKECTH
CBs13p MEXly CHJION TSKECTH Maccon
butmorexal [OK
22 tena. Bec Tena. Pemenue 3amad mo teme

"Cua Tsoxect"

https://m.edsoo.ru/ff0al778



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

23 Cuuta TSOKECTH Ha IPYTUX TUTAHETaXx. bu6mmotexal [OK

Ou3NYEeCKUEXapaKTEPUCTUKUTLIIAHET https://m.edsoo.ru/ff0a1502
Bubnuorexal [OK

24 Hsmepertnecit. JHaMomeTp https://m.edsoo.ru/ff0al8cc
Bubnuorexal [OK

2 Becrena. Henecomocts https://m.edsoo.ru/ff0a1778

26 CnoxxeHue qByX CUJI, HAIIPaBJICHHBIX 110 bu6morexal [OK
OTHOMIPAMON. PaBHOIEH CTBYFOIIIASICUIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3ana4 no teme
"PaBHOpelHCTBYIOMIAsCHAT"

28 CunarpenusineéBuabl. TpenueBnpupoae u bubmmnorexal [OK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabora «3ydenue

29 3aBUCHUMOCTHUCHIIBITPEHUACKOIBKEHUSIOT bu6muorexkal [OK
CHUJIbI IABJIEHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLTNXCATIOBEPXHOCTEI

30 PemeHHeuzanaqHaonPeneneHHe
PaBHOJICHCTBYIOIICH CHITBI
Pemennesanaunoremam: «Bectenay,

31 «I"padmueckoen3o0pakxeHIE CHID», bubmmorexal IOK

https://m.edsoo.ru/ff0alde0
«Cunb»,«PaBHOIEHCTBYIOIIIASICHIDY
KonTtponpsHaspaboTanoremam:
39 «MexaHndeckoe JBKeHHE», «Macca,
I0THOCTHY,«Bectenay,«I"padudeckoe
n3o0pakeHuecun,« CHIIb»

33 JHasnenne.CriocoOblyMEHbIITEHUSH bu6mmorexal [OK
YBEIWYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBennera3a.3aBUCUMOCThIABIICHUS bubmmorexal [OK



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

ra3zaoTo0bEMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376

35 [TepenavanaBieHUATBEPABIMUTETIAMHU, bu6muorexkal [OK
KUIKOCTAMHU U razamu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBIIeHNEB KU AKOCTUUTA3€,BhI3BAHHOE Bubnuorexal [OK
JNIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemennezagaunoreme«/laBaeHuen bubanorexal [OK
KUIKOCTH U rase. 3akou Ilackamsy https://m.edsoo.ru/ff0a2826
bu6muorexkal [OK
38 Coobuatoumecscocy el https://m.edso];)[.ru/ff0a2970
39 IMunpaBnrueckuitnpecc bubmorerallOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl.IlopIIHEBOMKAIKOCTHBIN
Hacoc
a1 ATmochepa3eMITuUnpuInHbIed bubnmnorexal [OK
CYLLECTBOBAHU https://m.edsoo.ru/ff0a2b5a
42 BecBoznyxa.AtMochepHoeaBieHne E::Sg;j;f;fjﬁlfﬁ 0a2b5a
43 Nsmepennearmocdepuoronasienus. OnbIT bu6muotexkal [OK
Toppuuemnu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTHATMOC(EPHOTOAABICHUSOT bu6muotexkal [OK
BBICOTBI HaJl YDPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepounn. AtmocepHoe bubmorexkal [OK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenunesanaunoreme" ATmocheproe
nasienue"
EHCTBUEKHUIKOCTUUTA3aHa
47 forpyxceHHoilBHHXTeno.ApXHMeJJOBa cuiia Bubamoreral oK

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

Jlabopatopraspabora«Onpenencaue

48 BBITAIKHBAIOIICHCHIIBI,ICHCTBYIOIIEHHA bubmoreral [OK
’ Y https://m.edsoo.ru/ff0a33fc
TEJI0, MOTPYKEHHOE B JKUJIKOCTbH)
Jlabopatopnaspaboramnoreme
49 «HccieqoBanue 3aBUCMMOCTH Beca Tejla B bubmmorexal [OK
BOICOTOOBEMATIOTPYKEHHOMBKUIKOCTh https://m.edsoo.ru/ff0a3514
JacTUTEIa»
Bubnuorexal [OK
50 [TnaBanueTen
https://m.edsoo.ru/ff0a3a96
Jlabopatopraspabora"KoHcTpyupoBanue
51 apeoMEeTPANIMKOHCTPYUPOBAHUEIIOIKUU
omnpezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3amau mo remam: «IlnaBanue
52 cynoB.Bo3ayxomnaBanue»,«JlaBienue bubmorekallOK
YAOB-BO3AYX 7 https://m.edsoo.ru/ff0a3654
TBEPJIbIX TEJ, )KUIKOCTEH U Ta30B»
53 KontponsHaspaboranoreme«/laBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bubmorexal [OK
54 MexannueckaspadoTa
P https://m.edsoo.ru/ff0a3f82
bubmorexal [OK
55 MorntHocTb. EMTMHULIBIMOIITHOCTH
H S = https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacuér MouiHocTH,
pa3BUBaeMOUIIPUIIOIBEMENOTIECTHHIIE"
57 [IpocteieMexann3mbl. Peruar.PaBHoBecHe cui
Ha pblyare
Prruaru B TexHEKE, OBITY B IPUPO/IEC.
Y 1 1pHup Bu6norexalIOK
58 Jlaboparoprasipabora«lccienopanme

YCIIOBUHPaBHOBECHSIPHIYAray

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

Pemenueszagaunoreme«y c10BUs paBHOBECHS Bubmuorexal [OK
59 1
pbIyara» https://m.edsoo.ru/ff0a48a6
KoaddunmentnonesHorogeicTBus
60 Mexanu3ma. JlaboparopHas pabora 1
«M3mepenneKI1J[HaKIIOHHONUIITIOCKOCTI
61 Pemenunezagaunoreme'"PaboTa, MOIIHOCTS, 1 bubmmorexal [OK
KILa" https://m.edsoo.ru/ff0a4c48
Mexannueckasaneprus. Knnerndeckasn bubnnorexkal [OK
62 1
IIOTEHIMAIbHAS YHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOHCOXpaHCHUSIMEXaHHICCKONIHEPTUN 1 bubmmorexal IOK
P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT MO TEME
"DKCIepUMEHTAJIbHOE OINPEACIICHHUE
64 W3MEHEHUS KHHETUYECKON 1 1
MOTEHIMATbHOUIHEPT UUTTPUCKATHIBAHUU
TEJIANOHAKJIOHHOM MII0CKOCTH"
65 KonTponpsnaspaboranoreme«Padoran 1
MOIIHOCTb. DHEPTHUSD
66 PezepBHblitypok.PaboTacrekctamuno teme 1 bubmorexkal [OK
"Mexannueckoe IBHKeHHne" https://m.edsoo.ru/ff0a4ee6
Pesepublit ypok. Pabora ¢ TekcTamu mo
67 TeMeI')'Z[aBne}I]{I:/IeTBé JIBIXTEI,KUJIKOCTEH 1 1 Bubmorexal [OK
. P ’ https://m.edsoo.ru/ff0a4ffe
ra3os
68 PesepBHblitypok.PaboTactekcramumno teme 1
"Pabota. MomHoCTh. JHEprUs"
OBUIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68



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

8 KVIACC

KoanuectBouacos DJIeKTPOHHbIE
uudpoBbIie
Neni/m Temaypoka KoHTpoabHbIe bp
Bcero o0pa3oBaresibHbIE
padoThI
pecypchbl
OCHOBHBICTIONIOKEHUSAMOJICKYIISIPHO-
1 KUHETUYECKON TEOPUHU U UX gHLII;HHe 1 bubmmoreral IOK
P https://m.edsoo.ru/ff0a5256
MOJTBEPKICHUS
2 Maccanpa3zmepaTOMOBHUMOJIEKYT 1
3 Mopaenu TBEPIOTO, KUJKOTO U 1 bubmorexal [OK
ra3o00pa3HOroCcOCTOSIHUNBEIIECTBA https://m.edsoo.ru/ff0a540e
OO0BsACHEHNECBOMCTBTBEPI0T0, KU IKOTOU
4 ra3000pa3HOro COCTOSIHUI BEIIeCTBA Ha 1
OCHOBE TIOJIO’KEHUI MOJIEKYJIIPHO-
KUHETHYECKOUTEOPHH
bubmorexal [OK
5 KpucrannmuyeckuenamopHsierena 1
P po https://m.edso0.ru/ff0a5800
5 CMaunBaHUEUKAMUIUTSIPHOCTD. 1 bu6mmotexal [OK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeruioBoepacIMpeHuencKaTue 1 bubmoreral IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMITEpaTyphbl CO 1
CKOPOCTBHIOTETIOBOTOIBHKCHUIACTHI]
9 Buytpennssneprus. CnocoObM3MeHEHUS 1 bubmmorekal [OK
BHYTPEHHEHN YHEPTrUn https://m.edsoo.ru/ff0a5c60
bu6mmotexal [OK
10 Buasr Tertonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypoxk-konpepenuus"[Ipakruyeckoe

Bubnuorexal [OK

11 KCIIOJIb30BAaHUETEINIIOBBIXCBOMCTBBELIECTB U
B \ https://m.edsoo.ru/ff0a65c0
MaTepUajoB B LEISIX YHEProcOepeKeHUs
12 KonuyecTBoTeIoThl. Y 1enbHas bubmmorexal [OK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHueremioBorodananca. bu6nuorexkal [OK
TermnooOMeHUTEIIIOBOEpaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnasipadora"ccnenoBanue
14 SBIICHUATEIUIO00OMEHANIPHUCMEIIMBAHUN bubmmorekallOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOIBI
Pacuer konudecTBa TEIIOTHI,
15 HE00XOIMMOTOJISTHarpEeBaHUATEIaN
BBIJIETISIEMOTOMMITPUOXJIAXKICHU U
16 Jlaboparoprasipabora" Onpenenenue bubnuorexkal [OK
YACJIBHOU TEIUIOEMKOCTH BElIeCTBA" https://m.edsoo.ru/ff0a6bb0
17 OHEeprusTOIUINBA. Y IEbHAATEIIIOTa bubnnorexkal [OK
Cropanust https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPHUCTAJDINYECKUXTEN. Y IeJIbHAATEILIOTA bubmroreral OK
P ’ https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopnaspadora"Onpenenenue bu6muotexkal [OK
YACIBHOU TEIUIOTHI IJIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHMENKOHCH CALIUS. bu6mmorexkal [OK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
21 napooOpa30BaHUAUKOHICHCAIINY. bubnmorexkal [OK

3aBUCUMOCTHTEMITEPATYPHIKUTICHUSOT
aTMoc(epHOro1aBIeHUs

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxxnoctbBo3myxa.JlaboparopHaspabora
"OrnpeneneHNe0THOCUTEIbHOMBIIAXKHOCTH
BO3IYyXA"

Bubnuorexal [OK
https://m.edsoo.ru/ff0a7628

23

PemenunesagaunaonpeaeneHue BIaKHOCTH
BO3/yXa

24

[TpuanMnBIpadoThITEIUIOBBIX IBUTaTENEH . [1a
poBasTypOuHa./[BUTraTeIbBHY TPEHHETO
CropaHust

25

KIIremmoBoroasurares. TemioBbie
JIBUTaTEIIMU3AIIUTAOKPYKAIOLLEH Cpe/Ibl

bubmorexal [OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOHCOXpaHeHI/IHI/IHpeBpaH_ICHI/ISI QHCPIUH
B TCILIOBBIX IIpOLECCax

27

[ToaroroBkakKOHTPOIBHOMpaOOTENO
teme" TernoBbiesiBneHus. FI3MeHeHue
arperatHbIX COCTOSIHUI BeriecTBa"

bubmmorexal [OK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHasgpaboranoreme'" TernnoBbie
ABJIeHUs. MI3MeHeHne arperaTHbIxX
COCTOsIHUY BelecTsa'

bubmorexal [OK
https://m.edsoo.ru/ff0a86ae

29

Onextpuzanusaren./{Bapoaa
IEKTPUICCKUX 3aPSIOB

30

Ypok-uccienoBanue" DNeKTpU3AHUATEN
MHAYKIHMEW U IpU CONPUKOCHOBEHUU"

31

B3aumopelicTBue3apsKeHHBIXTEN. 3aKOH
Kynona

bubarorexal [OK
https://m.edsoo.ru/ff0a87e4

32

SHCKTpI/I‘{eCKOCHOJIC .HaHpH)i(CHHOCTB
SJICKTPUYCCKOTO ITOJIA. HpI/IHI_II/IH
CynepH03I/ILII/II/13J'ICKTpI/I“ICCKI/IXHOHCI‘/JI

bubarorexal [OK
https://m.edsoo.ru/ff0a8ala

33

Hocurenmanekrpuieckux3apsiaoB.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

DneMeHTapHsbliizapsan. CtpoeHue atoma

34 [TpoBOIHUKHUUTUANCKTPUKH. 3aKOH bu6muorexkal [OK
COXPaHEHUSDIIEKTPUYECKOro3apsiaa https://m.edsoo.ru/ff0a8ef6
35 PemennesagauHanpiMeHEHUECBOMCTB bu6mmorexal [OK
AIIEKTPUYECKHUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUUTOK,yCIIOBUSIETO
36 cymiectBoBanus. VIcTouHuKH bubmmoreral IOK
4 ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTOTOKA
37 JlefCTBHSIDIIEKTPHIECKOTOTOKA bubmoreral [OK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelictBue
38 ANEKTPUUECKOTOTOJITHATIPOBOTHUKUHI
JIARJICKTPUKH"
39 DIEeKTPUUECKUINTOKBMETAIIIAX, )KUIKOCTAX bu6nuorexkal [OK
U razax https://m.edsoo.ru/ff0a9838
40 DNEKTPUYECKA[LIETIbUEECOCTABHBIE YACTH
41 Cwuiia Toka. JlabopatopHas pabora bu6mmotexal [OK
"N3MepeHnenperyMpoBaHueCHIIBITOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoeHanpsbkenue. Bonbmerp.
42 JlaboparopHas pabora "M3mepenue u Buomioreial[OK
PaTOpHATP "p https://m.edsoo.ru/ff0a9%e14
peryIUpOBaHUEHATIPSIKEHHSI
43 ConpoTuBIEHUENPOBOIHUKA. Y IEIbHOE bu6muotexal [OK
COIPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopnaspaboTa"3aBUCHUMOCTD
44 3JIEKTPUYECKOTO COMPOTUBIICHUS bubmmorexal [OK
MPOBOJHUKAOTErOJIITUHBL, INTOIIAA https://m.edsoo.ru/ff0aa738
MOTepEeYHOrOCeUeHU AN MaTepuaia”
45 3aBUCHUMOCThCUIIBITOKAOTHAIIPSHKEHHUS. bu6mmotexkal [OK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3akoHOMa Ity yacTKalenu

https://m.edsoo.ru/ff0aad4a

JlabopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHJIbI TOKa, MIYIIET0 Yepe3

butmorexal [OK

46
PE3UCTOP,0TCONPOTUBIICHUSAPEIUCTOPAU https://m.edsoo.ru/ff0aa04e
HaIpsKEHUsIHA pe3uctope”
47 [TocnenoBarenbHOEHIApAIIIEIHLHOE
COEIMHEHUS IPOBOJIHUKOB
Jlaboparopnasipadora'[IpoBepkanpaBuia
48 CJI0’KEHHUSI HAPSKEHUH MpU bubmmnorexal [OK
IIOCJIEI0BATEIbHOMCOEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
Jlabopartoprasipabota"lIpoBepkarnpaBuia
49 TUTSt cinmioxapn U na EEIJIlebHOBI/)[ bubmmorexal lOK
Prap " https://m.edsoo.ru/ff0aadle
COETMHEHUH PE3UCTOPOB
Pemenunesagaunanpumenenuezakona Oma
50 JUTSL pa3JIMIHOTO COSAMHEHUS bubmmorexallOK
https://m.edsoo.ru/ffOaaf8a
IPOBO/IHUKOB
51 PaboTanMOoIHOCTBAIEKTPHUECKOTOTOKA. bubnnorexkal [OK
3akoH J[xoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlabopatopHasipabota"OnpeneneHue bubnnorexkal [OK
pabOTHIMMOIIHOCTUAIIEKTPUYECKOT O TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKHe ey U MoTpeouTenu
53 ANIEKTpUYEeCKOMIHEePrunBOBITY. KopoTKoe bubmmorexal IOK
P P y-ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHHe
[ToAroTOBKaKKOHTPOJIbHOMpAabOTENO TEME
54 "DJIeKTpUUECKHE 3apsIbl. bu6mmorexkal [OK

3apsiKeHHBIETEIauMXB3aUMO/IEHCTBHSL.
[TocTOSIHHBIMANEKTPUUECKUHTOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

KonTposbnas padora no reme

"DnexkTpuueckue3apspl. 3apssKeHHbIETENA U

ux B3aumoaeucTBus. IlocToSHHBIN
AJIEKTPUYECKUUTOK"

bubmorexal [OK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIEMArHUTHI, UXB3aUMO/ICHCTBHC

S7

Ypok-uccinenosanue' M3yuenuenoneit
MOCTOSIHHBIX MarHUTOB"

Bubnuorexal [OK
https://m.edsoo.ru/ff0ac3d0

58

MaruauTtHoenone.MarauTHoenoae3eMiIn U
€ro 3Ha4CHHUC OJ1d )KM3HHU Ha 3emie

bubmorexal [OK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruuTtHoe nose
IIEKTPUYECKOroTOKaMarHuTHoOenos1e
KaTYyIIKU C TOKOM

bubmorexal [OK
https://m.edsoo.ru/ff0acld?

60

HpI/IMeHeHHCC)JICKTpOMaFHI/ITOBBTeXHI/IKC.
Jlabopatopuasipabora"3yueHuneneictBus
MarHMTHOTO [TOJIst Ha MPOBOJHHUK C TOKOM"

bubmorexal [OK
https://m.edsoo.ru/ff0ac74a

61

ONEKTPOABUTATEND IOCTOSHHOTO TOKA.
Hcrionb30BaHKE SIIEKTPOABUTATENIEH B
TEXHUYECKHUX YCTPONCTBAX U Ha
TpaHcnopre. JlaboparopHas pabora
"KoHcTpyrpoBaHuenn3y4eHepadoThl
3leKTpoABUraTens"

bubmmorexal [OK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel Dapanes. 3aKoH
IEKTpOMarHuTHoMMHAyKIuu. I IpaBuito
Jlenna

63

OnektporeHepatop. CrocoObl MOMyYeHUS
AIIEKTPUUYECKON IHEPTUN. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHH

64

Iloar OTOBKaKKOHTpOJ'ILHOpr@ﬁOTCHO



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

TeMe'" DIIeKTpUYEeCKUEMMarHUTHhIE

ABJieHUs"
KonTposnbhas padora no reme bubmmorexkal [OK
65 1
"JNeKTprUYeCKUENMarHuTHhIEsIBJIeHU " https://m.edsoo.ru/ff0ach14
PesepBHbIitypok.PaboTacrekctamurio reme bu6nuorexkal [OK
66 1
"TeruioBele siByIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnmmorexkal [OK
teme" [10CcTOSIHHBIMAIeKTPUUEeCKUHTOK " https://m.edsoo.ru/ff0acdc6
68 Pesepsublitypok.PaboTacrekcTamurno reme 1
"MarHuTHbIC SIBICHUS"
OBIIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68



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

9 KJIACC

KoamuecTtBouacos DJIeKTPOHHBbIE
nudposbIe
Nen/mn Temaypoka KounrtposabHbie p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
1 MexanunyeckoeaBuxenrne. MarepuaibHas 1
TOYKa
5 Cucremaorcuera. OTHOCUTEIILHOCTh 1 bubanorexkal [OK
MEXaHNYECKOr'0 IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBnomepnoenpsiMoInHeiHOe IBIDKCHIE 1 bubmorexal lOK
P p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NIpsIMOSTMHEHHOE
4 nBkeHne. CpeTHsITMMIHOBEHHAs 1
CKOPOCTh
5 [IpssMoTMHENHOEPAaBHOYCKOPEHHOE 1 bubmuorexal [OK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 pPaBHOYCKOpEHHOTOIBMKeHU. [ paduk 1
CKOPOCTH
JIaboparopraspabora"Onpenenenne
7 CKO peHI/ISFI)TeJ'IapH UPABHO pCKO €HHOM 1 bubmorexal lOK
YEKOP PP vy P " https://m.edsoo.ru/ff0adb18
JIBIYKEHUH 110 HAKJIOHHOH IIOCKOCTH
8 CobOoaHoemanenneren.OneliTel [ anues 1
PaBHOMEpHOE TBMKEHHE TIO OKPYIKHOCTH.
9 [Iepuoanuactotaooparenus. JInaeitnasu 1 bubmorexal lOK
p P ' https://m.edsoo.ru/ff0ae176
YTIIOBAsICKOPOCTH
10 LleHTpoCTpEeMHUTEIBHOCYCKOPEHUE 1



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

bubanorexkal [OK

11 [eperiiizakorHproTOHA. BekTOpCHITBI httos://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bu6morexkal [OK
12 .
PaBHozelicTByOIIasicuiIa https://m.edsoo.ru/ff0ae72a
13 TperuitzakonHsrorona. Cynepno3unus cui bu6muotexal [OK
https://m.edsoo.ru/ff0ae982
PemennesagayHanpiMEeHEHUE3aKOHOB bubmmorexal [OK
14
Herotona https://m.edsoo.ru/ffOaeb6c
bubanorexkal [OK
15 Cunaynpyrocth. 3akon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemennesagaunoreme«Cunaynpyroctu»
17 Jlaboparopuaspadbora«OnpenencHue bu6morexkal [OK
YKECTKOCTU IIPY>KUHBD) https://m.edsoo.ru/ffOaee28
bubmnorexkal [OK
18 Cunarperits https://m.edsoo.ru/ff0af738
bubmorexal [OK
19 Pemennezagaunoreme«Cuiia TpeHUS https://m.edsoo.ru/ff0afa2s
Jlaboparopnaspadora"Onpenenenue bu6muorexkal [OK
20 "
KO3 uUILIMEeHTa TPEHUS CKOJIbXKEHUS https://m.edsoo.ru/ffOaf8be
21 Pemennesamaunoreme' 3akonsIHbI0TOHA. but6morexal [OK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ffOafb8e
CuatsokecTUM3akoH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHECBOOOTHOTO bubmmoreral [OK
OTCHHA. 7 CROP A https://m.edsoo.ru/ff0af044
najieHus
VYpok-koHpepentus" [[BHKeHUETETBOKPYT
23 rpaBuTanmoHHOro 1eHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne3anaunoreme" CunarspkecTHn bubmoTtexal [OK



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

3aKOHBCEMHUPHOTO TATOTeHUs"

https://m.edsoo.ru/ff0af5f8

HepBaf[KOCMI/I‘IeCKaHCKOpOCTB .

bu6morexal [OK

25
HesecoMocTh u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHONW TOYKH.
26 AbcomotHoTBEpHOETENO0. PaBHOBECHE bu6muotexal [OK
TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO https://m.edsoo.ru/ffOafe36
BpaIICHUS
27 MowmenTtcuisl. LleHTpTSDKECTH
28 Pemennezagaunoreme" Momentcuisl. LlenTp bubmnorexkal [OK
TsKeCTH" https://m.edsoo.ru/ff0b02b4
[ToAr0TOBKaKKOHTPOJIbHOMPAOOTEIO TEME
29 "MexaHu4YecKoe IBUKEHUE brbmrorexal]OK
. " ' https://m.edsoo.ru/ff0b0408
B3aumonerictueren
KonTponpHaspaboTanoreme
30 "MexaHu4ecKoe JIBIKEHUE bubmrorexal]OK
. g | ' https://m.edsoo.ru/ff0b06ec
B3aumoneiicTBueren
Nmnynscrena. UMnynbccuibl. 3akoH
31 COXpaHEHHS UMITYJIbCa. YIIPYTroe ’ brbmmorexal [OK
. https://m.edsoo.ru/ffob07fa
HEYIPYTroe B3aMO/ICHCTBHE
2 PemennesagaunoreMe"3akoH bub6morexal [OK
COXpaHEHHUs uMItyJbca' https://m.edsoo.ru/ff0b096c
33 VYpox-koHpepenuus'"PeakTrBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6morexal [OK
34 M
CXAHMHECKaAPAOOTAH MOUIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTacunbITsKeCTH,CUIIBIYIPYTOCTHH CHIIBI bubmmorexal [OK
TpeHUs https://m.edsoo.ru/ff0b0db8
36 Jlabopatopraspabora«OmnpenerncHne



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

PpabOTBICHIIBITPEHUATIPUPABHOMEPHOM
JIBHKEHUUTEIAIOTOPU30HTAIIbHON
IIOBEPXHOCTU»

CesizpaHeprunnpadoTsl. [ loTeHIManbpHas

37
SHEPruUs
38 Kunernueckasueprus. Teopemao bu6muotexal [OK
KMHETUYECKON YHEPTUHN https://m.edso0.ru/ffOb0c32
39 3aKOHCOXpaHEHUSIHEPTUMBMEXAHUKE
40 Jlaboparoprasipabora«lI3yueHne3akona bu6muorexkal [OK
COXpPAHEHUS SHEPTUID) https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOEABM)KCHUEHETO bubanorexkal [OK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromuexonaeoanus. BeiHy X 1eHHbIE bu6muorexkal [OK
kosiebaumst. Pe3onanc https://m.edso0.ru/ff0b20f0
43 MaremaTu4ecKuiunpyKMHHbIHMAs THUKH
Ypok-uccieaoBanne«3aBUCUMOCTE
44 H: noja Ko§e6aHI/II7I OT JKECTKOCTHU bubmmoreral lOK
P https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [TpeBpatieHueIHEPTUUTTPUMEXAHITUECKUX
KOJIEOAHUX
JIaboparopnaspadora«OnpeaeneHue
46 qacroprm Hpne 510 aKOHC6I;HHfI bubmoreral [OK
pHoa https://m.edsoo.ru/ffOblaec
MPY>KUHHOTOMASI THIKA)
Jlaboparopnas padora «IIpoBepka
47 HGSaBI;dCthOCTHI;Ie I/IO,Z[aKOFJ)'Ie6aEII/II71F 3a Bubmorexal 0K
p py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanudeckue BoHbI. CBOMCTBA bubmoTtexal [OK

MCXaHHYCCKHUXBOJIH .HpO,Z[OJ'ILHLICI/I

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

NMONCPCUYHBICBOJIHBL

Ypok-koHpepeHus" MexaHHIeCKUEeBOTHbBI

49
B TBEPAOM Teiie. CeiCMUYEeCKHe BOTHBI"
50 3Byk.PacnpoctpanenuenorpaxeHne3Byka
51 Ypok-uccnenoranue "Habmonenue
3aBUCUMOCTUBBICOTHI3BYKA0TUACTOTHI"
59 I'pOMKOCTB3BYKauBBICOTATOHA.
AKYyCTHYECKUI pe30HaHC
53 VYpok-koHpepeHuus" Y 1pTpa3Byku bubmmorexal [OK
UH}Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHON pabOTE TIO
" bu6motexkal [OK
54 TeMe" 3akoHbIcOXpaHeHus. Mexannyeckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJIHBI
KonTponbhaaspaboranoreme "3akoHbI
55 coxpaHeHHs. MexaHHYeCKHEeKOoJIeOaHUsH
BOJIHBI"
DNEKTPOMAarHuTHOE IOJIE. bubmuorexal [OK
56
ONEKTPOMAarHUTHBIEBOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOMICTBa3IEKTPOMAarHUTHBIXBOJIH
Ypok-kondepenus "lkana
58 AJIEKTPOMArHUTHRIXBOJIH. Mcrionib30BaHme bu6muotexkal [OK
3JIEKTPOMArHUTHBIX BOJIH JUUIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBszn"
Ypok-uccnenopanue"M3ydeHneCBOMCTB
bubmorexal [OK
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 PemennesanaunaompeeneHnedacToThin

JAJIMHBI JICKTpOoMar HUTHOM BOJIHBI



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

DneKTpOMarHuTHas IpUpoJia CBETA.

bubanorexkal [OK

61
CkopoctbeBeta.BonHoBbIeCBOMCTBacBeTa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acrpoctpaHeHuecera.3atMeHus1ConHIa u bubmorexal [OK
b ' https://m.eds00.ru/ff0b3658
Jlynbl
3akoHOTpakeHusicBeTa. 3epkaiia.Pemenue
63 3a/7a4 Ha IPUMCHEHUE 3aKOHA OTPaKCHUS bubmorexal [OK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [IpemomitennecBeTa. 3aKOHITPEIIOMIICHHUS bubmorexal [OK
CBeTa https://m.edsoo.ru/ff0b3aea
[TomHOEBHYTpEHHEECOTPAKECHUECBETA.
65 I/IcnonL301Z:IfHenonH(T)I;OBH TPEHHETO bubmorexal lOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPKECHUSIBOIITUICCKUXCBETOBOIAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTHUYTJIANPEIOMIICHUSICBETOBOTO
JTy4aoTyrJanaJleHusiHarpaHuIe " Bo3ayx-
crexio""
Ypok-konpepentus'"McionpzoBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBOBI,ONTHKOBOJIOKOHHASCBS3E "
but6morexal [OK
68 JIna3p1. OnTHYeCKasICHUIAINH3EI
https://m.edsoo.ru/ff0b3f2c
bubmorexal [OK
69 [TocTpoeHren300pakeHUHBINH3AX
p p https://m.edsoo.ru/ff0b444a
JlaGoparopnaspaboTa"OnpenencHue
70 ok IC)Horg aCETO}IHI/IHI/IOTFI)TI/ILICCKOI‘;ICI/IJILI bubmoreral IOK
Y pv " https://m.edsoo.ru/ff0b4206
coOMparoIIe TUH3BI
71 VYpok-koHpepenus " OntTuaeckue bubmuorexal [OK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

JIMH30BBIETPHOOPHI"

https://m.edsoo.ru/ffOcOa7e

bubanorexkal [OK

72 I'ma3kako eckasicucrema.3peHue
HASKAIONTHHECRAACHETENA. Spet https://m.eds00.ru/ff0b4684
73 Ypoxk-koadepernnus" ledexroipenus. Kak
COXPAaHUTH 3peHue"
PasnoxxenuebenoroceraBcnekTp. ONBITHI
74 Hprorona. Cnoxenue bubmorexal [OK
i https://m.edsoo.ru/ffocof4c
CHEKTPATBHBIXI[BETOB. JlUcriepcust cBeTa
JlaboparopHas pabota "OMmbITE IO
75 pasoKeHHIO 0eJI0ro CBeTa B CIEKTP U bu6motexkal [OK
BOCIIPUATHIO 1[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOc0e2a
HaOJII0ICHUNYEPE3LBETOBBIC(IITBTPHI"
VYpok-npaktukyM'"BojIHOBbIECBOKCTBA
76 CBeTa: AHcCIepcusi, HHTepPEepeHINs U
mudpakums'
77 OmneiteiPe3epdoprantuianeTapHasiMoIENb bu6muorexkal [OK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarsibopa.Moaensaromabopa
79 My ckaHUEUIIONIIOIIEHHECBETaaTOMOM. bubmmorexal [OK
KBanTel. JInHeiuaThIE CIIEKTPHI https://m.edsoo.ru/ff0cl44c
80 VYpok-npaktukym'" HabmmroieHuecnekTpoB bu6muotexkal [OK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTHHEEBH/TBI bubmmorexal 0K
s https://m.edso0.ru/ff0c1672
82 Crpoennearomuorosapa. Hyknonnas bu6morexkal [OK
MOJIEIb https://m.edsoo.ru/ffOc18ac
b K
83 PannoaktuBHBIEIpEeBparieHus. F130Tormb nomorexallO

https://m.edsoo.ru/ff0claléd



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
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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https://m.edsoo.ru/ff0c18ac
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Pemenunesanaunoreme:"PaguoakTuBHbIE

bubanorexkal [OK

84 npeBpaieHus" https://m.edsoo.ru/ffOclb4da

85 [Mepuonmomypacmana

86 VYpok-koHpepeHuus "PaaroakTuBHbIE bu6morexkal [OK
W3ITy4YEHUSBIIPUPOAE, MEAUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHbiepeakiinu. 3aKOHbICOXPAHEHUS bu6morexkal [OK
3aps0BOTO U MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
OHepruscBs3naToMHbIXsiep. CBsA3b Macchl Bubmorexal [OK

88
Y DHEPTUn https://m.edsoo.ru/ffOcld7a

89 Pemenunesanaunoreme" S nepasie
peakuun"

90 Peakunu cuHTE3a U ACNEHHUS STIED. bubmnorexkal [OK
UcrounukusneprunConHIan3BeE3 https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus" S nepHasyHepreTuka.

91 JeicTBUsApaInOaKTUBHBIXU3TyYEHUITHA
JKUBBIE OPraHU3MBbI"

[ToAr0TOBKaKKOHTPOJIBHOMPAOOTEIO TEME

92 "DJIeKTPOMarHuTHOE TOJIE. bu6muorexkal [OK
ONEeKTPOMarHUTHBIEBOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBieHus"

KonrtponsHaspabotanoreme

03 "DeKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHHIEBOJIHBI. KBaHTOBBIE
aByeHus"

94 [ToBTOpeHnue,0600menne.JlabopaTopHeie bu6mmotexal [OK
paboTsl o Kypcey "B3aumoneiictue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTrOopenue, o6o0mmenue. Pemenne bubmorexkal [OK

PACYCTHBIXMKAYCCTBCHHBIX3aJaUIIOTEME

https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1b4a
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"TerutoBbienporiecch"”

[ToBTopenue,0600mmenue. Pemenne

96 ACYETHBIXMKAUECTBEHHBIX33JaUII0TEME 1 brbmaorexalJOK
p UI[ https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresnei"
[ToBTOpenue, 0606meHNE. Pemenue
bu6morexal [OK
97 PaCUETHBIXUKAYECTBEHHBIX331aUTIOTEME 1
" " https://m.edsoo.ru/ff0c2b30
KII/ anexTpoycTaHOBOK
08 [ToBTOopenue,060011eHMe. JlTabopaTopHbIe 1 bu6morexkal [OK
paboTsl 110 Kypcy "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 0000menue. Pabora ¢
99 TeKlzzafm}:;TeMe"3Ia1:<o}11-1111<:ox aHTeHHﬂB 1 bubmorexal [OK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
[ToBTopenue, 0606menue. Pabora ¢ bubmmorexal [OK
100 1
tekctamumoreme' ' KoneGanusuBoiHb" https://m.edsoo.ru/ff0c2e82
101 [ToBTopenue, 0606menue. Pabora ¢ 1 bubmmorexal [OK
TekcraMuroreme' CBeTOBbICSIBICHHS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 006061eHue. Pabora ¢
102 tekcTamunoreme" KBaHnroBasusiepHas 1
¢uzuka"
OBIIEEKOJIMYECTBOYACOBIIO [TPOTPAMME 102



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOJNYECKOEOBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBABATEJIbHBIEYYEBHBIEMATEPHAJIBIIVIAYYEHUKA

» ®uswnka: 7-knacc:0a30BeIypOBeHb: yueOHUK, /K1acce/ [Teppimkuall. M.,
NBanos A.U., Akunonepsnoe o0mectBo «M3narensctBo «IIpocBenienue
2021r.

» dusuka: 8- kiacc: 6a30BbIN YpoBEHb: yueOHUK, 8 kinacc/ [lepormkun U.
M., 1BanoBA .., Akiinonepuoeodiecto«3narenscrBo«l IpocBeiienre»
2021r.

» Gusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacce/ [lepoimikun U.
M., I'ytaukE.M.,UBanoBA .. ,IletpoBaM.A ., AKIITHOHEPHOCOOIIECTBO

«3narensctBO«l IpocBemenne»2020r.

METOANYECKUEMATEPHUAJIBIVIAYYUTEJIA

https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-fiziki/

HUPPOBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETHU
HUHTEPHET

https://Ibz.ru/metodist/iumk/physics/e-r.php



