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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE OCHOBHOIO o0OIero o0pa3zoBaHUs
COCTaBJICHa HAa OCHOBE IIOJIOKEHHM M TpeOOBaHUU K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeNbHON MPOrpamMMbl, MPEICTABIECHHBIX B
OI'OC 00O, a Takxe ¢ y4€ToM peaepanbHOi paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOyYaroUIMXcsi M OpraHu3aluio H3y4YeHUs
(¢u3MKUM Ha NESITeNbHOCTHOM OCHOBe. B mporpamme mo (¢u3Mke y4HUTHIBAIOTCS
BO3MOXXHOCTH Yy4eOHOro mnpeamera B peanuzauuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma 1o ¢gu3uke yCTaHABIMBAET paclpeiesieHue yueOHOro MaTepuania
1o rojam oOyuyeHus (o Kjiaccam), mpejyiaraer NpuMepHYI0 MOCIe0BaTeIbHOCTD
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYaroIMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJbI0 OKa3aHUS METOJUYECKOMN
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY TIPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
PEIMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOLIECCOB U
SBICHUH, W3ydyaeMbIX XUMHEH, OHoJIoTHeH, acTpoHOMUEH U (HHU3NUECKOU
reorpagued, BHOCUT BKJIaJ B  €CTECTBEHHOHAyYHYIO KapTHHY MHUDpa,
NpelocTaBIsieT Haubojee scHble O0pa3lbl NPUMEHEHHS HAYYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

OnHa w3 TIaBHBIX 3a7ad (pu3nueckoro oOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHus COCTOMT B (POPMUPOBAHHH €CTECTBEHHOHAYYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE TMPEAINOJIAracT OBJAJCHHE
CIIEIYIOUIMMU KOMIIETEHTHOCTSMH, XapaKTEPHU3YIOLIMMU €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OILICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'0 MCCIIEJOBAHMS;

e UHTEpPIPETUPOBATH  JIaHHbIE W HUCIOJb30BaTh  HAy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henun wusyuyeHuss (PU3MKA Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHHS
onpenenensl B KoHuenuuu mnpenonaBanust ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTelbHBIX oOpranuzamnusix Poccuiickoit ®@enepanuu, pearu3yromNX
OCHOBHBIE  0011€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIAEHHON pElICHHEM



Konnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoia ot 3
nexadbps 2019 r. Ne TTIK4BH).
eau nzyyenus pusuku:

MpPUOOPETCHNE WHTEpPeca W CTPEMIICHUS OOYYaloNmUXCsl K HayIHOMY
U3YYCHHUIO TPUPOJLI, PAa3BUTHE WX HHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3ydYeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TIPEICTABICHUNA O POIU (U3UKU JUISI Pa3BUTHUS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEJCTAaBICHUHA O  BO3MOXKHBIX  cepax  Oymymien
npo(eCcCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i IMporpaMmsl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOTO
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHHM  BCIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

NprOOpETCHHE YMEHUW ONMHUCHIBATh U OOBSICHATH (DU3MUECKHE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUs MPOCTEUIINX pacuYETHBIX 3amad ¢
UCTIOJIh30BaHUEM buznIecKux MoJIeTieH, TBOPYECCKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HAOIIOMATh NMPUPOJIHBIC SIBICHUS U BBITOJIHATH OIBITHI,
nabopaTtopHble pabOTBI W  DKCIEPUMCHTAJIbHBIC HUCCICJIOBAHHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBoeHHe MPUEMOB PaboThl ¢ MH(popMaImenn (HU3NIECKOTO COIEpIKaHMUS,
BKJIOUass UHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKHU, aHAIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O chepaMu MPodheCCHOHATIBHON JEATeIbHOCTH, CBI3aHHBIMU
C (Gu3uKOW, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBaHHBIMU Ha
JTOCTIKEHUAX (U3HUECKON HAYKH.

Ha uzyuyenue ¢usuku (0a30BbId ypOBEHb) Ha YpOBHE OCHOBHOI'O OOILIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeJIeN0), B 8
kiacce — 68 vacoB (2 gaca B Heneno), B 9 kiacce — 102 gaca (3 waca B Hezelo).

[Ipennaraemsiii B mporpammMe o Qu3nke nepeueHb J1ad0opaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIN XapaKTep, YUUTEIb JAeIaeT BEIOOpP MPOBEICHUS



1a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUAYAIBbHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, COUcKa SKCIEPUMEHTATBHBIX 3aJaHUM, MpejjiaraéMbiX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEeHa 10 (pU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3zjnen 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAIOIIEero MUpa.

®usuka — Hayka o mnpupoze. SBieHus npupoibl. PusnyecKue SABICHUSA:
MEXaHNYECKHUE, TENIIOBBIE, DIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznyeckue BeMMUUHBL. M3MmepeHue ¢uiznueckux BeluyuH. Dusnueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULL.

Kak ¢usuka wu Jpyrue ecTeCTBEHHbIE HAyKM H3y4alOT MPUPONY.
EcTecTBeHHOHAYUYHBIM METOJ IMO3HAaHMS: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHHUE THUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, O0BICHEHUE
HabonaemMoro sBieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOLIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHYecKHe, TEIJIOBbIE, JJEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSL.
2. ®usnueckue NpubOpkl U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimel.
1. OmpeneneHue NEHBI JEJIeHUS Kbl K3MEPUTEIBHOT0 Mproopa.
2. M3MepeHue pacCTOAHUM.
3. U3mepenne 06bE€Ma KUIKOCTU U TBEPIIOTO TeEIA.
4. OmpeneneHue pa3MepoB MaJIbIX TEJ.
5. M3mepeHune Ttemmeparypbl MpU NOMOIIM KUAKOCTHOIO TEPMOMETpPaA H
JaTyrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: JAIBHOCTH IOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOoJbllle, YeM OOJbIle BhICOTA
IIyCKa.

Pa3nen 2. [lepBoHayaibHble CBeIeHUs] 0 CTPOEHUM BellleCcTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HMX pa3mepbl. OmbIThI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemectBa. CBfA3b CKOPOCTH JIBH)KEHHSI YacTUL[ C
TeMIiepatypoii. bpoyHoBckoe aBwkenme, auddys3us. B3anmmogeiicTBue dacTHil
BEILIECTBA: IPUTSYKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHUE Ta30B, KMAKOCTEH M TBEPIBIX
(KpuCTAIIIMYECKUX) Tell. B3auMoCBsA3p MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSHHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO IBUKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmogenue ~ siBneHUN,  OOBSACHSIONIMXCS ~ TPUTSKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIIECTBA.

Jlabopamopnuie padomut u onvimol.

1. OneHka JuaMeTpa aromMa METOAOM psiioB  (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbIThl IO HAOJIIOACHUIO TETJIOBOT'O PACIIUPEHUS Ta30B.
3. OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSIKEHUSI.
Pa3nen 3. /IBuskeHue u B3auMo/ieiicTBue Tel.
Mexannueckoe JBWKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABWXKeHUM. Pacuér mytu u
BPEMEHHU JIBHKCHUSI.
SBnenve wuHepuuu. 3aKOH HMHEpUMH. B3aumojelcTBHE Tel Kak MpUYHHA
U3MEHEHUS CKOPOCTH JIBIDKCHHs Tel. Macca Kak Mepa HMHEPTHOCTU Teja.
[TnoTHOCTE BemecTBa. CBsI3b IUIOTHOCTH C KOJHMYECTBOM MOJIEKYJ B €IUHHUIIC
00BéMa BelecTna.
Cuta kak XapakTepucTuka B3aumojeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepenne cuiibl C MOMOIIBIO AWHAMOMETpa. SIBJICHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKeCTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelctBytomas cui. Cuiia TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO ABUKECHUS Tela.
2. M3MepeHne CKOpPOCTH MPSIMOIIUHEWUHOTO IBUKECHUS.
3. HabGmronenwue siBieHus] HHEPIIUU.
4. HabOnroneHve U3MEHEHHS CKOPOCTH MPH B3aUMOJICHCTBUH TEIL.
5. CpaBHEHHE MacC 10 B3aUMOJICHCTBUIO TEll.
6. CroKeHHe CUII, HalPaBJICHHBIX IO OJTHON MPSIMOIl.
Jlabopamopnuie pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEITN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jiajee).

2. OmnpeneneHre CpeHEW CKOPOCTH CKOJIBbXEHHUS OpycKa WIM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPOTO TENA.

4. OnbIThl, AEMOHCTPHUPYIOIIHE 3aBUCUMOCTb pacTsikeHus (aedopmanuu)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITbI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBXKEHHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTENH M ra3oB.



Hanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJIEHUS raza oT o0bEma, TemmepaTyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M raszamu. 3akoH [lackans. IlneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJIKOCTH OT TJIyOMHBL. [ 'mapocraTmyeckuid
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emunn u atMocepHoe napieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymiHOM oOonouku 3emun. OnbiT Toppuuennmu. M3mepenue atmochepHOro
JaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO JIaBJIEHUs OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro TABICHUSI.

JlelicTBHE KMAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTD JIABJIICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs KUIKOCTHIO U Ta30M.

CooOmatoruecs Cocysbl.

I'mppasnnueckuii npecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JIaBJICHHUS.

3aBUCUMOCTb BBITAIKMBAIOICH CUJIBI OT 00BbEMA MOTPYKEHHON YaCTH

S N e o

T€Ja U IUIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJTKUBAIOIIEH CUIIBI BECY BHITECHEHHOU KUIKOCTH.
VYcnoBue nuaBaHus Te: IUIaBaHUE WIIH MOTPYKEHHUE TEJl B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEN TeNa U )KUIKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tesia B BOJE OT 00bEMa MOTPYKEHHOH B
AKUJKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAIKUBAIOIIEH  CWJIBI, JCWUCTBYIOIIEM Ha  TeJjo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIEHW CUIIBL, IEUCTBYIOIIEH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKHUBAIOIIECH CHJIBI,
JCUCTBYIOIIE Ha TEIO B IKUAKOCTH, OT OOBEMa TMOTPYyKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHHe apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKA U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTDH. JHEPrus.

Mexanndeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbluara. lIpuMeHeHue mpaBwia paBHOBECHUS] phluara K OJIOKY.

~



«3onoroe mpaBuno» MexaHuku. KIIJI mnpocteix wmexanum3moB. Ilpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas W IOTEHUUAJIbHAs DHEPTHS.
IIpeBpaieHne 0HOrO BHJ1a MEXaHUYECKOM SHEPTUM B APYroi. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpuMepsl IpOCTBIX MEXaHU3MOB.

Jlabopamopnule padbomuvt u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUSI NPU PAaBHOMEPHOM JBM)XCHHH Teja

110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue yciaoBUM paBHOBECHUs pblyara.

3. M3mepenune KIIJI HaKIIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOW DHEPIUH.

8 KUIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUS MOJICKYJISPHO-KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUN BELIECTBA.
Kpucrammuueckue u amopdusie tena. OObsSCHEHUE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaunBaHu€e U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKATHUE.

Temmnepatypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBUKEHUS
gactull. BuyTpenuss osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
TeIIonepeaayda u COBEpIICHUE paboTHI. Bunbt TEIJIONEPEaauHn:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3JTyUEHUE.

KomnuecTtBOo TemnoTel. YaenpHas TEIIOEMKOCTH BELIECTBA. 1e€II000MEH U
TEIUIOBOE paBHOBecHe. YpaBHeHUE TemuoBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTALIMYECKUX BEUIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanne u konaeHcamus. Mcmapenme. Kunenue. YaenbHas Terora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHIEHUS OT aTMOC(HEpPHOro
JaBJICHUS.

BrnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IebHas TEIJIOTa CrOPaHUsI.

[Tpuamuner paboter TemmoBbix aurareneir KIIJ[ temmoBoro maBuratesns.
TerioBble IBUTATENIH U 3aIIUTa OKPYKAFOIIEH CPEBI.

3aKOH COXPaHEHUS U MPEBPAIIEHUS JHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO IBHKEHUSI.



Ha6monenue nuddyszuu.

HaGmronenne siBIeHW CMauYuBaHUSI M KaMJLIIPHBIX SBJICHUH.
Habmronenme TermioBoro pacuiupeHus Tel.

H3meHeHne naBieHUs Ta3a MpU M3MEHEHWH O0BhEMa M HAarpeBaHUM WU

LA

OXJIKJICHUU.
[IpaBuna usmepeHus TeMrnepaTyphl.

Bunae!r reronepenayn.

OxJaXkJieHue Npy COBEPILICHUU PAOOTHL.

HarpeBanue npu coBepiiieHun pabOThl BHEIIHUMH CUJIAMH.

L o N oD

10. CpaBHEHHUE TETUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGmroienue kumeHus..

12. HaGmroieHre moCcTOSTHCTBA TEMITEPATYPhI MPH TIIaBJICHUU.

13. Mojien TEITIOBBIX IBUTATEIICH.

Jlabopamopnuie padbomut u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHUJ MOJICKYJISIPHOTO MPUTSKCHHUSL.

2. OnpITHI O BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COIU MJIU caxapa.

3. OnbITHl IO HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPABIX TEIL.

4. OmnpenesneHue NaBlIeHUs BO3/1yXa B Oa/JIOHE IITNPHIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHHS BO3JyXa OT €ro
00BbEMa 1 HATPEBAHMS WIIA OXJIAXKICHHUS.

6. [IpoBepka rumnoTe3bl TMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH

B TEPMOMETPUYECKOI TpyOKe OT TeMIiepaTyphl.
7. HaGmionenume wu3MeHEHUsT BHYTPEHHEH OHEPruu Telna B pe3yJbTaTe
TEIUIoNepeaaun U paboThl BHEIIHUX CHII.

8. HccnenoBanue siBICHHS TEMJI000OMEHA MPU CMENIMBAHUU XOJIOTHON U

ropsiueu BOJIBL.

9. OmnpeneneHrue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJAOW  IIpH

TEIUI0O0OMEHE C HArPEThIM METAJUTHUECKUM LAJIUHAPOM.

10. OnpeneneHue yAaenabHON TEIIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca UCIapeHus.

12. OnpeneneHne OTHOCUTEIBHOMN BIaXXHOCTH BO3yXa.

13. Onpenenenue yAeabHON TETUIOTHI TUIaBICHUS JIb/IA.

Pa3znen 7. DiekTpuueckue 1 MATHUTHbIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. BzammopeicTBue
3apsbkeHHBIX  Tenl. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXLY TEIaMu).

Onektpuueckoe mnoisie. Hampsoxk€HHOCTh anexkrpuueckoro noiig. [IpuHuumn
CYNEepHO3ULH IEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHbBIA JIEKTPUUECKUAMN 3apsl.
Crpoenne aroma. IIpoBOJIHMKM W  AUDPNEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCJOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
Nctouynuku mnocTossHHOrOo TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs uenb. Cumia  TOka.  DJEKTPUUYECKOE  HAIPSKEHHUE.
ConpoTtuBieHue TPOBOJHUKA. Y AEIBHOE CONPOTHUBIIECHHUE BelIecTBA. 3akoH OMma
s ydactka 1enu. IlocinegoBarenbHOE UM MAPAJUIEIBHOE  COEIUHEHUE
IPOBOJIHUKOB.

PaGora ® MomHOCTH »dyeKTpudyeckoro Toka. 3akoH Jlxoymns—Jlenna.
DneKkTpuuecKue ey U NoTpeOUTeNn dIeKTpuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHUTHl.  B3auMoneiCTBME  MOCTOSIHHBIX ~ MAarHMTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HAaY€HUEe I )KU3HU Ha 3emiie.
OnbiT  Opcrena. Mar"HutHoe 1oje  AJEKTpUYecKoro Toka. IIpuMeHenue
3JIEKTPOMArHUTOB B T€XHUKE. J[eHiCTBME MAarHUTHOIO TOJIsl HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSIHHOrO ToKa. Mcmosib30BaHWE BIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. CrnocoOb1 MOJIyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpHU3alus Tell.
JIBa posia 3IEKTPUUYECKUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSIKEHHBIX TEJ.
YCTpONCTBO U ACHUCTBUE IIEKTPOCKOIIA.
DNeKTpocTaTHYeCKass MHIYKIHUS.
3aKOH COXpaHEHHUS SIIEKTPUUECKUX 3apsI0B.
[IpOBOTHUKH U AUAIEKTPUKHU.
MoaenupoBaHue CUIIOBBIX JTUHUM JJIEKTPUUECKOTO IOJIS.
HcTouHrKHM NOCTOSIHHOTO TOKA.
JlelcTBUA SIIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B )KUIKOCTH.
. ['a30BbIi1 pa3psia.
. I3MepeHue cuitbl ToKa aMIIEpMETPOM.
. I3MepeHune aneKTpru4eCKOro HalpsKeHUs BOJIBTMETPOM.
. PeocTat m MarazuH cCOnpoOTHBICHUM.
. B3aumopericTBHE NOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTH Pa3AEIEHHS MOJTOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX ITOJIEW MOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oJjie TOKa. DNEKTPOMAarHur.

JlencTBue MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKA.

HccnenoBanue ABIEHUSA 3JEKTPOMATHUTHON MHIYKLUAH.

Omnerter @apanes.

3aBUCUMOCTh HAmNpaBJICHUS MHAYKIHOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHUS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomut u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OmnbITel MO HAOMIOJEHUIO JJEKTPU3ALMKM  Tel WHAYKIUMEH U Ipu
CONPUKOCHOBEHUHU.

UccnenoBanue AEUCTBUS DBJIEKTPUYECKOTO TIOJISI HA TPOBOAHUKU U
JARJIEKTPUKH.

CoOopka u mpoBepka padOThI IJEKTPUUSCKOU MU TOCTOSTHHOTO TOKa.
N3Mmepenue u peryaupoBaHue CUIIbI TOKA.

N3Mepenue u peryinpoBaHUe HANPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 pE3UcCTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb ANEKTPUUYECKOT O
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JHWHBI, IUIOIAAU IONEPEYHOTO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWia CIHOXKEHUS HAINPSHKCHUW TMPH  IOCIEIOBATEIILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CUIbl TOKAa MNpPU NapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIESCKOTO TOKA, UIAYIIET0 Yepe3 PE3UCTOP.
OnpezneneHre MOUIHOCTH AJIEKTPUYECKOTO TOKA, BBIACIAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHuTHOTO B3aUMOJICVCTBUS MOCTOSSHHBIX MAarHUTOB.
N3yuyenne MarHUTHOrO TOJSA  TOCTOSAHHBIX  MAarHUTOB MPU  HUX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne AeUCTBUSA 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHJIbl TOKa W HAIpaBJIEHUSA TOKA B
KaTyILKe.

18. M3yueHue nencTBUSA MAarHUTHOT'O 110JI HAa IPOBOAHUK C TOKOM.

19. KoHcTpynpoBanue 1 u3yueHue paboThl AIEKTPOABUTATES.

20. M3mepenne KII/] 351eKTpoABUTaTEIbHOW YCTaHOBKHU.

21. OOBITBl O MCCIEAOBAHUIO SBJIECHUSA JJIEKTPOMArHUTHON WHAYKLUU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HANpPaBICHUS HUHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHMS.

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXaHMYECKOTO JBWXKEHHUS. PaBHOMEpHOE MNPIMOJIMHEUHOE
nBrkeHue. HepaBHoMepHoe npsiMoiiMHENHOe ABWKeHUE. CpellHsIsi 1 MTHOBEHHAasI
CKOpOCTH TeJia TP HEPABHOMEPHOM JBUKCHUH.

VYckopenne. PaBHOyckopeHHOE mpsMoinHEeiHOe nBrkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBHKEHHE TO OKpyXHOCTU. [lepmoa m vacrora oOparieHus.
JIuneliHas u yriioBast CKOpocTH. LIEeHTpoCTpeMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH Hetorona. Bropou 3akon Herotona. Tperuii 3akon HeroToHa.
[TpuHUMI CynIEeprO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHS: cujla TPEHUSI CKOJIbKEHHUS, CUla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. JIBuxenue mianer BOKpyr ConHua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue martepuanbHOM TOUkH. AOCONOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenune umnyinbca. IMmynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckasi pabota W MOIIHOCTh. PaboTa Cui TSAXKECTH, YNPYTOCTH,
TpeHus. CBsi3b 3Hepruu U padoTel. [loTeHIMaIbHAS SHEPrUs Tela, MOJAHITOrO Hajl
MMOBEPXHOCTHIO 3eMiH. [loTeHImanbHas SJHEPTrUs CKaTou NpyKkuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPIuu.

JHemoncmpayuu.

1. HaOnronenne MexaHUYECKOTO ABUKEHUS TeJla OTHOCUTEIBHO PA3HbIX TeEll

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

CpaBHeHME MyTel W TPACKTOPHUI [BUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

HN3mepenne CKOpOCTH U YCKOPEHUS MPSAMOJIMHENHOTO JBUKEHHUS.
HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOT'O JBUKEHHUS.

HaGmronenue nBmxeHus Tela 1Mo OKPY>KHOCTH.

HaGmonenrne MexaHM4eCKUX SBJICHUH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM UM  YCKOPEHHOM  JIBMYKCHUHU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl Tella W JACHCTBYIOIIEH HA HETO
CUJIBI.

HaGmronenne paBeHCTBA CUJT TTPU B3aUMOJICHCTBUM TEJI.

HN3meHeHue Beca Tena npu yCKOPEHHOM JIBUKECHUM.

[lepenaya umiryJsibca npu B3aMMOAECUCTBUU TEIL.

[IpeobpazoBanus SHEPTUHU TIPU B3AUMOICHCTBUU TEJI.

CoxpaHeHue UMNyJibca IMPU HEYIIPYTOM B3aWMO/ICUCTBUU.

CoxpaHeHre UMITYJIbCa MPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBHH.
HaGmoieHre peakTHBHOTO IBUKCHHUSI.

CoxpaHeHrne MeXaHUUeCKOM YHEPTUU MPU CBOOOTHOM I1aJICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU JBUKCHUU TeJIa MO/ ICHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomwt u onvimel.

1.

KonctpynpoBanue Tpakra Jjisi pa3roHa W JaJIbHEWIIIETO PaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

OmnpeneneHue cCpeaHEd CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBWKCHHS
IIapyiKa 1Mo HaKJIOHHOM IIJIOCKOCTH.

OmpeneneHne yCKOpeHMsI Teja IPH PABHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH TYyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka ruUIOTE3BI: €CIM IPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KakK psja HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI  TPEHUS CKOJBXKEHHS OT  CHIIBI
HOPMAaJIBHOTO JTaBJICHUS.

Omnpenencaue kodGPUIIMEHTA TPEHUS CKOJIBKCHHS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHl CHUJIBI TPEHUS NMPH PABHOMEPHOM JIBFDKCHHUHU Teia
10 TOPU30HTAJIBHON ITOBEPXHOCTH.



10. OnpesenieHne  pabOTBl  CHJIBI  yIPYrOCTH MpU MNOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOJIBM>KHOIO U MOJABHYKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHUS YIHEPTUU.

Pa3znen 9. Mexannueckue KoJe0aHUsI M BOJTHBIL.

KonebarensHoe nBrxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUIT: TEPUOI,
4acToTa, aMIUINTya. MarteMaTu4eCcKuil U NpyKUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUU MpPH KOJIeOATEIHLHOM BUKEHUU.

3aryxatomue — kosneOaHusa.  BolHykneHHole — KojieOanus.  Pe3oHaHc.
Mexanndeckue BosiHbl. (CBoOMCTBAa MexaHMYecKMX BOdH. [lpomonpHbie U
nomnepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PpaclpoCTpaHEHUS.
MexaHn4deckue BOJHBI B TBEPIOM Tele, CECMUUECKHE BOJTHBI.

3Byk. I'poMKoCTh 3Byka W BbicoTa ToHA. OTpaxkeHnue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmonenune koneOaHuil Ten moj ACHCTBUEM CHUIIBI TSDKECTH M CHIIBI
yIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenue BbIHYKICHHBIX KOJIEOAHUHN U pe30HaHCA.

Pacnipoctpanenue mpo0JIbHBIX U IOTIEPEYHBIX BOJIH (HA MOJIETIH).
HaGnroenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnuie padbomut u onvimol.

1. OmpeneneHwe 4YacTOThl M Iepuoja KojeOaHWH MaTeMaTH4YeCKOro
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MasiTHUKA.
2. Ompezenenne 4aCTOThI U MEPUOJIa KOJIeOaHH MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHHUH MOBEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJIECOaHUH MPY>KHHHOTO MasiTHIKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHMOCTH TEpHOJa KoJeOaHUN Tpy3a, MOJABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  Ilepuoja  KoJICOaHWI
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHne yCKOpeHUs: CBOOOIHOTO MaICHHUSL.
Pa3nen 10. DjieKTpoMarHuTHoe NoJie U 3JIEeKTPOMATHUTHbIE BOJHBI.
DONEeKTPOMArHUTHOE  ToJie.  JJEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
aneKTpoMarHuTHeIX BoJH. Illkana snekTpoMarHuTHBIX BOJH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.



DneKTpoMarHuTHas npupona ceera. CkopocTb cBeTa. BoimHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOWMCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnule padbomut u onvimol.

1. MBydeHue CBOWMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBLHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€ SIBJICHUS.
JlyueBas MOJIC/Ib CBETAa. Hctounuku CBETAa. [IpssmonuHEHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue cBeta. [1nockoe
3epKano. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenune cBeta. 3akoH TmpeiaomieHHs cBeTta. l[loiHOE BHYTpeHHEe
OTpakeHue cBeTa. VICmonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xonm gnydeir B smH3e. Onruueckas cucrema ¢oToanmapara,
MUKpOCKOINa M Tejieckomna. [7a3 kak onTuyeckass cucrema. bin3opykocth u
JNaNbHO30PKOCTb.

Paznoxenune Oemoro cBera B crnektp. Omnbitel Hptotona. Crnoxenue
CIIEKTPaJIbHBIX IIBETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssiMOMHEHOE pacIpOCTPAHEHUE CBETA.

OtpakeHue cBeTa.

[Tony4yenue n3o0paxxeHil B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBO/I.

Xon ydelt B coouparomieii JuH3e.

XO0J Iyder B pacceuBaroLIe JINH3E.

[Tony4yenue n3o0paxeHU C MOMOIIBIO JIUH3.

[TpunHMn neiictBus GoToamnmnapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopnens 1i1asa.

11. Paznoxxenue 6eIoro cBeTa B CIEKTP.

12. [lomy4yenwne 6enoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
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Jlabopamopnuie pabomst u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyda OT yrIJja
naJICHMs.

2. HM3ydeHue XapakTepUCTUK U300paKeHUS MPEIMETa B INIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa IPEIOMJICHUS] CBETOBOTO JIyda OT yriia
MaJICHUS Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHue n300pa’keHU ¢ TOMOUIBIO COOMPAIOLEH JTHH3BL.
Omnpenenenue GOKYCHOTO pacCCTOSIHUSI U ONTUYECKOU CUIIBI COOMparoIieit
JVH3BIL.

6. OMBITHI IO PA3JIOKEHUIO OEJI0TO CBETA B CIIEKTP.

7. OnbITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPU UX HAOIIOJCHUU uyepes
[BETOBbIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJI€HUS.

Omneitel Pesepdopaa m mnanerapHas mozaens aroma. Mogenb aroma bopa.
Ucnyckanue u norsonieHue cBera aroMoM. KBaHThl. JIuHeuaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da, O6eta- u ramma-uznydeHus. CTpoeHHUE aTOMHOTO
sapa. Hykionnas wmoxaenp atomHoro snapa. WM3orombl.  PapnoakTuBHBIC
npeBpaiieHus. [lepros monypacmnaaa aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsS0BOTO M MAacCOBOI'O YHUCEIL.
DOHeprusi CBsI3M aTOMHBIX sjep. CBs3b MacCchl U dHEpPruu. Peakiuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia u 3BE37.

Anepnas sHepreTtuxa. J[eWMCTBUA paguOAKTUBHBIX HU3JYYECHUW HaA >KUBBIC
OpraHU3MBbI.

Jemoncmpayuu.

1. CHekTpbl U3My4YEHUS U MOTJIOMICHUS.

2. CreKTpbl pa3IuvyHbIX ra3oB.

3. Cnexrp Bojopoaa.

4. HaOmronenue TpekoB B kamepe BusbcoHa.

5. Pabota cuérunka MOHU3UPYIOMIKNX U3TyYEHUH.

6. Peructpanus uznydeHus: MIpUPOIHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamopnuie pabomwt u onvimol.

1. HaGmroneHue CIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUCHUSI.

2. HccrnenoBanue TPEKOB: U3MEPEHUE DHEPTHM YACTULIBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue pannoakTMBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1AM MOAYIb.

[ToBTOpUTETHEHO-0000MAOIINN MOAYb MPEAHA3HAYEH ISl CUCTeMaTH3allun
u  0000IIeHNs  MPEAMETHOTO  COJAEP)KaHWA H  OMbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YYCHUH BCETO Kypca (DU3MKHU, a TAKKE JUIsl TIOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (u3uke s 0O0ydaromuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHUM JAHHOTO MOAYJSl PEaM3YIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JIESITETPHOCTH, HA OCHOBE KOTOPHIX 00ECIIEUNBACTCS JOCTMIKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJdbTaToB  oOydeHusi, (popmupyercs
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HUCCIEIOBAHUS



SBJICHUN NPUPOJLI U TEXHUKH, OBIAJCHUE YMEHUSIMHU OOBACHATH (U3HMUYECKUE
SIBJICHUS, IIPUMEHsS [OJIYYCHHBIC 3HAHUs, pelaTh 3aJadyd, B TOM YUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHUIMNIHANBEHO NEATEIBHOCTHBIM XapaKTep JaHHOIO paslena peajnu3yercs
32 cu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeyIaraeTes:

HAa OCHOBE TIOJIYUYEHHBIX 3HAHUM paClO3HABaThb M HAYYHO OOBICHATH
dbu3nUecKue SIBJICHUS B OKPY KAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJbl UCCIEOBAHUS (PU3MUECKUX SBICHUHN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4HbIC OCHOBBI HamOoJiee BaXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEDP, ITPAKTUUECKOTO UCTIOIb30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPrUM.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHMSA ITPOT'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3yuyenue (pu3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs HAIPaBJIEHO

Ha JOCTIKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB.

B pesynbraTe usydeHus pu3NKyd Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHuUs

y oOyuaromierocs 0yayT cOpMHUpPOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
YJaCTH:

1) maTpHOTHYECKOT0 BOCIIMTAHUSI:

— TIPOSIBJICHUE MHTEPECca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUUCKOM
bu3nUIecKol HAyKH;

— [IECHHOCTHOE OTHOIIICHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakAaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX TNpoOJeM, CBS3aHHBIX C TPAKTUYECKUM TMPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAaHHE BAXHOCTH MOPAIBHO-ITUUECKUX NPHUHIIUIIOB B JICSITEIHHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCHPHATHE 3CTETHMUECKUX KadyeCTB (PU3MUECKOW HayKH: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHUS:

— OCO3HaHWE IIEHHOCTH (U3MUECKOW HAyKM KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI Pa3BUTHs TE€XHOJIOTHM, BAaXHEHIIEH COCTABIISIONICH
KYJbTYPBI,

— pa3BUTHE HAY4YHOU JIOOO3HATEIHLHOCTH, MHTEpPECa K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) <¢opMupoBaHuA  KYJbTYpPbl 3A0POBbI H  3MOLMOHAJIBHOIO
0J1aronoTyyus:

— OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TMOBEICHUS Ha
TPaHCIOPTE, HAa AOpOrax, C AJIEKTPUYECKUM M TEIUIOBBIM OOOPYTOBAHHEM B
JOMAITHUX YCIOBUAX;

— c(hopMHUPOBAaHHOCTh HaBbIKa pedIieKCUHM, TpHU3HAHUE CBOETO IpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eIOBEKa;

6) TPy10BOr0 BOCTIMTAHWS

— AKTHUBHOE Yy4YacTHE€ B PEUICHUM MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aliy, Tropojia, Kpasi) TEXHOJOTHYECKOW U



COIMAJILHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (PUINIECKUX
3HAHUU;

e — MHTEPEC K MPAKTUICCKOMY H3YyUYCHHIO MPO(ECCHiA, CBI3aHHBIX C (DU3UKO;

e 7)3K0JOTHYECKOr0 BOCIIUTAHUS:

e — OpHCHTAIlMA Ha TPUMEHEHWE (U3WYCCKUX 3HAHWHU IJIs PEIICHHS 3aaad B
00JIaCTH OKPY’KAOIIEeH Cpenbl, IIaHUPOBAHUS TIOCTYIKOB W OIEHKH WX
BO3MOYKHBIX TIOCIICJICTBUHN JISI OKPYKAIOMIEH CPEJIbl;

e — OCO3HaHHE TJOOATBLHOTO XapaKTepa JKOJOTHYECKHUX MPOOJIeM M IMyTeH HX
pEIICHHS,

« 8) aganTanum K M3MEHSIIOIMMCS YCJOBHSIM CONMAJIbHOW M NPHUPOTHOI
cpenpbl:

e — MOTPEOHOCTh BO B3aMMOJICHCTBUU TPHU BBIMOJHCHUU HWCCIACAOBAHUN U
NIPOEKTOB (PU3MYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUAM
APYTHX;

e — TIOBBIIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH 4Yepe3 MPAKTHYCCKYIO
JCSATCIIEHOCTD;

e - MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM YHUCIIE (OPMYITHPOBATH
UJICH, TIOHATHS, THIIOTE3bI O PU3NICCKIX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00JIacTh
busuKy;

e — TUIAHUPOBAaHUE CBOETO PA3BUTHS B TPUOOPETEHWH HOBBIX (PH3UIESCKHX
3HAHUU;

e — CTpPEMJICHHE aHAJM3UPOBATh U BHISBISITH B3aUMOCBSI3U MTPUPOJIBI, O0IIECTBA U
SKOHOMUKH, B TOM YHUCJIC C UCTIOIH30BAHHEM (PU3NICCKUX 3HAHMIA;

e — OIICHKAa CBOMX JCHCTBHI C Y4YETOM BIHUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aTHHBIX ITOCIICICTBHUH.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBO€HHMsS TporpaMMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1mrero odpa3oBanus y o0ydaromnierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIINE TT0O3HABATEIbHBIC YHUBEPCATIbHbBIC yUeOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  y4eOHBIE  JCHCTBUS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJbHBIC YUeOHbIE 1eiiCTBUSA

Bba3oBble JJoruuyeckue JelcTBUA:



BBISIBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(stBIIEHU);

YCTaHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJIAaCCU(PUKALMN, OCHOBAHMS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTpUBAaEMbIX (pakTax,
JAHHBIX ¥ HAOJIOJIEHUAX, OTHOCALIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh HPUYMHHO-CIICCTBEHHbBIE CBSI3M MPU U3YYEHUHM (PUINYECKUX
ABJICHUWA U MPOIIECCOB, JI€JaTh BBIBOJIbI C UCIOJb30BAaHUEM AEAYKTUBHBIX
U UHIYKTUBHBIX YMO3aKJIIOUEHUN, BBIJBUTATh TMIIOTE3bl O B3aUMOCBS3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOATENILHO BBIOMpPATh C€MOcO0 pelieHus ydeOHOH Qu3nyeckon
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pelIeHUus, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTebCKHe 1eCTBHS.

UCIIOJIb30BaTh BOMPOCHI KAK UCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOKHBIH
buznueckuii dKCIEPUMEHT, HeOONbIIoe HCCAeAOBaHHEe (U3UUECKOTO
SBJICHUS;

OLICHMBATh HAa TMPUMEHUMOCTH M  JIOCTOBEPHOCTh HMH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENHHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOBI MO pe3yJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;

NPOTHO3UPOBATH  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (UBHYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MIPEATNOI0KEHNS 00 UX PA3BUTHU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOMbI, HHCTPYMEHThI M 3alpPOCHI IIPH IIOUCKE U
orbope MHGOPMAIIMK WIH JAHHBIX C YYETOM MPEIOKECHHON ydeOHOM
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETHUPOBATH MH(DOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO ~ BBIOMpaATh ONTHMAJbHYIO (OpMy MpeACTaBICHHUS
uHbOpMAIMM W WUIFOCTPUPOBATH peIIacMble 3aJadd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M MX KOMOMHAIUSIMH.

KoMMyHHKaTHBHBbIC YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS:

B X0Ji€ OOCYXJeHHs ydeOHOro Marepuaia, pe3yJbTaToB JIaOOPaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYK/IaeMOM TEMBI H
BBICKA3bIBATh HJE€H, HAIICJICHHBbIE HA pEIICHHE 3aJaud M TOJACpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOM CYXKIEHUS C CYXICHUSMU JIPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3jIMvle U CXOJCTBO NO3ULIUNL;

BBIPa)KaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJUYHO MPEJICTABIATh PE3yJAbTaThl BBIMOJHEHHOTO (PU3UYECKOIO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYATbHON paboThl MpU PpELIEHUH KOHKPETHOM (usmyeckoi
poOJIEMBI;

OPUHUMATh L€ COBMECTHOW AESTENbHOCTH, OPIaHU30BBIBAThH JIEUCTBUS
no e€ JOCTHKEHUIO: pACHIpeNeNsTh pOjH, OOCYKIaTh MPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO Pe3yJibTara Mo
CBOEMY HAIpPABICHUIO WU KOOPAMHHUPYS CBOM JCHCTBUS C APYTHMMH
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOUIMH MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE NeHCTBHS

Camoopranu3anus:

BBISIBJISTH MPOOJEMBI B )KM3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOIIUX
TSt perieHus: GU3NUeCKUX 3HaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOJXOJaX TMPUHATUS  pEUICHUMN
(MHOIMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPYyIIE, MPUHATAE pPEIICHUN
TpYIIoN);

CaMOCTOSATEIFHO COCTABJISITh AITOPUTM pelIeHUs HU3NUECKON 3aa4u WK
IUTaHA HCCIEJOBAHUS C Y4ETOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;
JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOUMOHAJIbHBbIN MHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallM U MpeJIarath MIaH €€ U3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKCHHUS  (HEHOCTHMKEHHUS)  Ppe3yJbTaTOB
JeSTETHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JAESATEIBHOCTH (B TOM YHUCJE B XOJ BBIINOJHEHUS
¢u3MUeCKOro  HWCCIENOBaHMUS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHUBIINXCS CHUTYallMii, yCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSAM;

CTaBUTh c€0s HA MECTO JIPYroro 4ejioBeka B XOJIe CIopa WIH JAUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPaBO Ha OMIMOKY MpU pEeIIeHUU (PU3NYECKUX 3a7ad WA
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonny oOydenus B 7 Kjacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE ¢  XUMHUYECKHE  SIBJICHUS,
HAOII0/IEeHUEe, SKCIEPUMEHT, MOJENb, THUIOTE3a, CAUHUILI (PU3HMUECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHHUSI BemiecTBa (TBEpIoE,
KHUJKOe, Ta3000pa3HOE), MEXaHMYECKOEe JBUXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOJACUCTBYIOIIAS
cua, nedhopmanus (ympyrasi, MJIacTUYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznmuuath siBiaeHus (auddysus, TEIoBOoe ABMKEHHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JBM)KEHME, HEPABHOMEPHOE  JBWXXCHHUE,  HWHEPIUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIIEHHOU OCBHIO
BpallleHUs, TMepejaya MAaBJICHUS TBEPABIMU TEJIAMH, XUAKOCTIMU U
razamu, arMochepHoe JaBlieHHWe, IUJJaBaHUE TeJ, MpeBpalieHUs
MEXaHUYECKOW HHEPTHH) IO ONUCAHUIO UX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpYXaIollleM MHpe, B TOM 4HCle (PU3NYECKUE SBICHUS B MPHUPOJE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMHU B KMBOM U HEXKHUBOU
IIPUPOJAE, JEUCTBHE CWIBl TPEHUsS B IPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EPHOTO JIaBIICHUS Ha XKMBOW OpraHW3M, IUIaBaHUE PHIO, phIYard B
TEJIe YeJOBeKa, MPU 3TOM MEPEeBOJIUTh MPAKTUYECKYIO 3a/layy B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBICHUN;
OMKCHIBATh M3YyYCHHBIE CBOMCTBA Tel M (U3UUECKHUE SBICHUS, UCIIONIB3YS
dusznueckre BeaMYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
IIyTh, CKOPOCTb, CPEAHASA CKOPOCTb, CHJIA YIIPYTOCTH, CUJIA TAKECTU, BEC
Tela, Ccujla TpeHus, JaBiieHue (TBEPAOTO Teja, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas pabdoTa, MOUTHOCTbh, TJICYO CHIIBI,
MOMEHT CWJIbl, KO3(Q(OUIMEHT TMOJE3HOr0 JEWCTBUS MEXAHU3MOB,
KMHETHUYeCKasi U MOTEHLMAJIbHAS 3HEPrusi), MpU OMNHCAHUU MPABUIBHO
TPakTOBaTh  (PU3MYECKUM  CMBICT  HMCIOJB3YEMbBIX  BEIUYUH, HX
0003HaueHUsT W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAWTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (PU3MUYECKYIO0 BEIUYUHY C APYTUMHU BEIUYMHAMU,
CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOWCTBA Te€J, (PU3NYECKHUE SBJICHUS W NPOLECCHI,
WCIIOB3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMena, IpaBUJIO paBHOBECHS pblyara (0J0ka),
«30JI0TO€ TMpPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruu, NpPHU HSTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMChIBATh €T0 MATEMATHYECKOE BHIPAXKECHHUE;

O00BSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallull NPaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBIIATh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 1-2
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayd B 1—2 JeHCTBUA, MCHOJb3YySd 3aKOHBI U
(dopMyIbl, CBs3bIBalOIIKME (U3MUYECKHME BEIMYMHBI: Ha OCHOBE aHaju3a
yCIIOBHUS 3a/1a4 3alMChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYUHBI B (DOPMyJIBI M TMPOBOJAUTH PAcUEThl, HAXOAUTH CIPABOYHBIC
JaHHBIe, HEOOXOAUMBIE /I PEUIeHUs 3a/1ay, OIlEHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpbIE MOHO pEUIUTh MpH MOMOIIU
($u3MUECKHX METOJIOB, B ONMCAHUU MCCIIEIOBAHMS BBIICIIATH MPOBEPSEMOE
npennonoxenue  (TUNOTE3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYeHHBIH pe3yJbTaT, HAaXOJUTh OLIMOKM B XOJE ONbITA, JeNaTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUW WU
bu3uIecKux CBOMCTB TeJ: bopMyIHpOBATH IpOBEPSEMBIC
IIPENOIOKEHUS, COOUPATh YCTAHOBKY M3 MPEJI0KEHHOTO 000pYyI0BaHUS,
3aMKChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TPSMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHJIBI W TEMIIEpaTyphl C HCIIOJIb30BAHUEM aHAJIOTOBBIX W
U(GpPOBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MPUOOPOB C Yy4ETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3HUECKON BEIHMYHUHBI OT
OpPYrol C HCMOJb30BAaHUEM TNPSIMBIX HM3MEPEHHH (3aBUCUMOCTU IYTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tejda OT BPEMEHHM JBHXKCHHS Tella, CHUJIbI
TPEHUSI CKOJILKEHUS OT Beca Teja, KauecTBa 00padOTKU MOBEPXHOCTEHN Tell
Y HE3aBHCUMOCTH CUJIbI TPEHUS OT IUIOLIAU CONPUKOCHOBEHUSI TEN, CUJIBI
YIIPYTOCTH OT YIJIMHEHUS TPY>KUHBI, BHITAIKUBAIOIICH CHUIIBI OT 00BEMa
NOTrpy>KEHHOM YacTH Tejla M OT IUIOTHOCTH KUJKOCTU, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Teja, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM
TJIaBaHUS TEJl, YCJIOBUI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATH B



IUIAHUPOBAHUM  Y4e€OHOTO HCCJENOBaHUs, CcoOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHsI, CJIeaysl MPEeATOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHOH 3aBHCHUMOCTH (DU3MUECKUX BEIMYMH B BHUJC
NPEJIOKEHHBIX Ta0MHIl W TpaduKOB, AeNaTh BBIBOJABI MO pPe3yiabTaTaMm
UCCIIC/IOBAHUS;

NPOBOJIUTh KOCBEHHBIE HU3MEpPEHHS (PH3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA KUAKOCTH U TBEPJAOTO Tela, CUja TPEHHS CKOJBKCHUS,
JaBICHWE  BO3MyXa, BBHITAIKHBAIONIAS  CWJIA, JIEHCTBYyMOmas  Ha
NOTPY)XEHHOE B JKHJIKOCTh Te€NO, KOA((HIIMEHT TMOJIe3HOTO JCHCTBHS
NPOCTHIX MEXaHU3MOB), CIEAys TMPENJIOKEHHOW WHCTPYKUUU: TpH
BBIMIOJITHEHUN W3MEPEHHH COOMpaTh SKCIEPUMEHTAIBLHYIO YCTAaHOBKY H
BBIYUCIIATH 3HAUCHNUE NCKOMOMN BEIIMUNHBI;

COOJIO/IaTh MpaBUia TEXHUKU O€30MacHOCTH TpU padboTe ¢ 1abopaTOpHBIM
o0opyn0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWMCTB:
BEChl, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIUECS COCYAbl, OapoMerp,
pBIYar, NOJBMKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JEHCTBUS HW3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONUcaHud (B TOM YHCIE:
NOJIIUITHUKHA, YCTPONCTBO BOJONPOBOJA, THUIPABIMYECKHN TMpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apPEOMETP), UCIIOIB3Yys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBJICHHN U HEOOXOIUMbIEe (PU3NYECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOIUTH  NpUMEPHl  (HAXOAUTh  HUHPOpPMALMIO O  MpUMEpax)
PAKTUYECKOTO HCIONb30BaHUA (U3HUECKUX 3HAHUNA B TOBCEIHEBHOM
KU3HM U1 obecrieueHus1 0€30MacHOCTH MPU OOpAIICeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpee;

OCYILECTBISATH OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOLIUXCS
3HAHUM © TYyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHHUKOB BBIJIETSATH
UHpOpMAIMIO, KOTOpas SIBISAETCS MNPOTUBOPEUMBON WIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh MPU BBIMOJHEHWN Y4€OHBIX 3a/JlaHUN HAayYHO-TIOMYJSPHYIO
auTepatypy  (usmueckoro coaepKaHWs, CIpPAaBOYHBIE MaTepHAalIbI,
pecypcbl cetu MHTEpHET, BnajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIIMHU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpMAIMK (PU3NIECKOTO COACPKAHUS, B TOM



quciae MyOJuYHO AeslaTh KpaTKHE COOOLIEHUS O Pe3yJbTaTaX MPOEKTOB
WIM y4eOHBIX MCCIEIOBaHUW, NPU HTOM TIPaMOTHO HCIOJIB30BATh
W3YYEHHBIA TOHATUHHBIM amnmapaT Kypca (U3HKH, COINPOBOXKAATh
BBICTYILJICHUE NIPE3CHTALUEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB M MCCIEIOBAaHUN pACIpPENEsTh
00s3aHHOCTH B TpyMIe€ B COOTBETCTBUHU C IIOCTABICHHBIMU 3aJa4amH,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, AaJEKBAaTHO OLIEHUBATH
COOCTBEHHBIM  BKJIaJ, B  JCATENBHOCTh  TPYyNIbl,  BBICTPaUBaTh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy o0ydenus B 8 ki1acce npeaMeTHble pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arpEeraTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACHIIICHHBIN Tap, BIJIAXKHOCTH
BO3/yXa, TeMIleparypa, BHYTPCHHSIA DHEPTUsi, TEIJIOBOW JBUTaTENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi/l, SJIECKTPUUYECKOE T0JIe, TPOBOAHUKHU
U TURJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHHUS (TETUIOBOE pacIIMpeHHe M CXKaTHhe, Terionepesaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KANWIISAPHbBIC SIBICHMS, UCIIapEHUE,
KOHJICHCAIMs, TUIABJICHUE, KpUCTauIM3anus (OTBEepJeBaHUE), KHUIICHHUE,
TeIvIonepeaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIy4YCHUE),
AJIEKTpU3aLUs TeJl, B3AUMOJICHCTBUE 3aps0B, AECUCTBUA DICKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHWE, B3aUMOJICUCTBHE MATrHUTOB, JCHCTBHUE
MAarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHAs MHIYKIIUS )
10 OINHWCAaHUID UX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh MPOSIBIICHHE HM3YYCHHBIX  (PU3MUECKUX  SBJICHUM B
OKpYXKaloIeM MHUpPE, B TOM 4YHclie (PU3NUECKUE SBJICHUS B IPHUPOJIC:
ITIOBEPXHOCTHOE HATSHKEHUE W KANWUISIPHBIE SBJICHUS B IPUPOJIE,
KpUCTaUIbl B mpupoje, uznydeHue CoJiHIA, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opr3bl, 00pa30BaHKUE POCHI, TYMaHa, MHES, CHETa, SJICKTPUUCCKUE
SBICHUS B aTMocdepe, dISKTPHUECTBO KHUBBIX OPraHU3MOB, MArHHTHOE
nosie 3eMiid, Apeid MOJIOCOB, POJIb MArHUTHOTO TOJS JJIs JKM3HM Ha
3emJie, OJISIPHOE CUSIHUE, MIPU ATOM MEPEBOJIUTH MPAKTUUECKYIO 3a71a4y B
y4eOHYI0, BBIICIATH CYIICCTBCHHBIC CBOWCTBA (MpHU3HAKH) (HU3HUYCCKHUX
SIBJICHU;

OTHMCHIBATh M3YYCHHBIC CBOMCTBA T M (DM3UUYCCKHE SBICHUS, UCIIOIB3YS
bu3ryecKkre BEIUYUHBI (TEMIepaTypa, BHYTPEHHSS dHEPrus, KOJIUUECTBO
TEIUIOThI, YJEJIbHAsE TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs  TEIUIOTA



IUIaBJICHMS, yJeJbHas TeIUIoTa MNapooOpa3oBaHUs, yAelbHas TEIUIoTa
CropaHusi TOIUIMBA, KO3()@PUIMEHT TMOJE3HOro JEeUCTBUA TEIIOBOMN
MAIllMHbI, OTHOCUTEJIBHASl BIIAXHOCTHb BO3/yXa, JJEKTPUUYECKUN 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HAIPSHKEHUE, COIPOTHBICHUE IPOBOJHMKA,
yIEeIbHOE  CONpPOTUBJIEHUE  BELIECTBAa, paboTa U  MOIIHOCTh
ANEKTPUYECKOr0  TOKAa), TMpH  ONUCAaHUU TMPABUIBHO  TPAKTOBATh
($U3MUECKUI CMBICI MCHOJb3yEeMbIX BEJIMYUH, 0003HAUYECHUS] U €IUHHULIBI
(¢u3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIINE JIaHHYIO
(Gu3MUecKyl0 BENWYMHY C JAPYTMMH BEJIWYMHAMH, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30oBaTh CBOWCTBA T, (PU3MYECKUE SIBICHHS U IIPOLIECCHI,
UCIIONIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONH TEOPUH
CTpOEHUS BEIlEeCTBA, MPUHLHUI CYNEPHO3ULUHU TMOojiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma JJis ydacTka IeNu, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHMs DJHEPrUM, IpPU OTOM JaBATh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA M 3alKCBIBATH €r0 MaTEMaTHYECKOE
BBIPAKECHHE;

OOBSACHATh (PU3MUYECKHE TMPOLECChl M CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUld MPaKTUKOOPUEHTUPOBAHHOTO XApaKTEpa: BBIABISITH
NPUYUHHOCIEICTBEHHBIEC CBS3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHMYecKux
maroB ¢ omnopoid Ha 1-2 W3y4eHHBIX CBOWCTBAa (DU3MUECKHUX SIBICHUM,
(Gu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTe pacu€THble 3aJayd B 2—3 JEWCTBUS, HCIOJIb3YS 3aKOHBl U
dbopMybl, cBs3bIBaOIKME (U3MYECKHME BEIMYMHBI: HAa OCHOBE aHAlW3a
yCIIOBUS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK
JAHHBIX JUIsI pEIICHUs 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIHI,
HEOoOXOMMMBbIE g €€ pelieHus, MPOBOAUTH Pacy€Thl M CPABHUBATH
HOJy4YeHHOE 3HaUeHHE (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(¢u3nYecKuX METOJOB, HCIIOJIb3YysS OMNHCAHHME HCCIIEIOBaHUS, BBIACIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNUE, OLEHUBATh IPABWIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIEAOBaHMUS, J€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIONEHWIO (U3WYECKUX SBICHUA WU
¢u3HUeCKrX CBOWCTB Tell (KaNMWLISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHMsl NpPH MU3JIYYEHHH OT LBETa M3JIydarolled (MOorIonarniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTH U
IUIOIAAA €€ TOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJICHCTBHE
JNEKTPUYECKUX  3apsJ0B, B3aMMOJCUCTBHE TIIOCTOSHHBIX MAarHUTOB,



BU3yaJIU3allUsl MArHUTHBIX TIOJIE TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOICTBa D3JIEKTPOJBUIATENsl TOCTOSSHHOIO TOKa): (OpMyIHpOBaTh
MPOBEpSAEMbIE MPEINOJIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyA0BaHUs, ONUCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIbI;
BBIMIOJHATh ~ MpSMbIE  W3MEPEHUS  TEMIEPATypbl,  OTHOCHUTEIbHOU
BJIQXKHOCTH BO3[yXa, CWJIbl TOKa, HANPSOKEHUS C MCIOJb30BAHUEM
aHAJIOrOBBIX NPHUOOPOB M JATYMKOB (DU3MYECKUX BEIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUH C YUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
Ipyrod C  MCHOJIb30BaHMEM  MPSMbIX  U3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIUHBI, IUIOIIAJNA TONEPEUHOTO
CEYEHMsI U YACIBHOIO COMPOTUBIICHUS BELIECTBA MPOBOJAHKUKA, CHUJIbI TOKA,
UAYIIETO 4epe3 TMPOBOJHMK, OT HANpsDKEHHsT Ha  MPOBOJHMUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbBHOIO M MapajuieJbHOTO  COSAMHEHUHN
NPOBOJAHUKOB): TUIAHUPOBATH HCCIEAOBaHUE, COOUpaTh YCTAHOBKY U
BBIMIOJHATh U3MEPEHHUs, CJeays NPeasioKeHHOMY IUIaHy, (UKCUPOBATh
pe3yNbTaThl TOJYYEHHOM 3aBHCHUMOCTH B BUAE TaOmUIl M rpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

POBOAUTh KOCBEHHBIE HW3MEpPEHUA (PUINYECKUX BeIUMYUH (y/AesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBICHUE MPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEpPEHUs, coOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl MPEIJI0KEHHON HMHCTPYKIMH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJla TEXHUKK 0€30TaCHOCTH MpU paboTe ¢ J1a00paTOPHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HM3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa MX ONUCAaHHUA (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUUYECKONW 3HEPTUH, 3JIEKTPOOCBETUTEIIbHbBIE
npuOOpBl, HAarpeBaTeNIbHbBIE SJIEKTPONPUOOPH! (IPUMEPDI), SIECKTPUUECKUE
PEeAOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOIBUTATENIb TOCTOSIHHOTO TOKA),
UCTOJB3YysI 3HAHUSA O CBOMCTBaxX (PM3WYECKUX SIBJICHUM M HEOOXOIUMbIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHbBIE
npuOOpel TIO CXeMaM ¥ CXEMaTUYHBIM PHUCYHKaM  (SKUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCHUXPOMETP, TMTPOMETP, JIBHraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Ieneil ¢ MoC/Ie0BaTEIbHBIM U MapalICIbHBIM COSAMHEHNEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIEMEHTOB JIEKTPHUECKUX IIETICH;
MPUBOIUTH  MpPUMEpPHl  (HAXOMWUTh  HWHPOPMAIUIO O  MpUMEpax)
MPAKTUYECKOTO HWCIIOIB30BaHUS (U3MYECKUX 3HAHUW B ITOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€301MacHOCTH TPH O0OpalleHuu ¢ MpudopamMu u
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHCHHS 370POBbS H COOIIOACHUS
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIICCTBIISITh MOUCK HWHpOpManuu (U3MYECKOTO COJCpXKaHUSI B
WNuTepHeTe, Ha OCHOBE WMCIONIUXCA 3HAHUH UM MyTEM CpaBHCHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIACIATH  HH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBITIOJIHCHHH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
aMTepaTypy  (PU3WYECKOTo  COAEp)KaHHS, CIPaBOYHBIC MaTepHabl,
pecypcel ceTr MIHTEpHET, BlIaieTh NMpUEMaMH KOHCIICKTUPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpaTKHWE YCTHBIE COOOIICHHSI,
0600mass WHpOpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB (PUBHUECKOTO
colepkaHWs, B TOM 4YHCIE NYOJUYHO TIPEJACTABIATH PE3YJIbTATHI
NPOSKTHOW WIJIM WCCIIENOBATENbCKON NEATeTbHOCTH, MPU 3TOM T'PaMOTHO
UCTIOh30BaTh M3YYEHHBIM TOHATHUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE TTPE3CHTAIINCH;

NpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAaHUN (PU3NICCKUX
IPOIIECCOB PACTIPEACIIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTHh 3a BBIMIOJIHCHUEM IUTaHA JEHCTBHHA H
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJI B
JESATEILHOCTD TPYIIIBI, BRICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIISISt TOTOBHOCTH pa3perniarh KOHMIUKTHL.

K xonmy o0ydenus B 9 kjiacce mpeaIMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHUCTEMa OTCu€Ta, MaTepualbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO NBIKEHHS, Iedopmarius
(ympyrasi, mnjgacThyeckasl), TPEHUE, LEHTPOCTPEMHUTEILHOE YCKOPEHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TIKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTpP TSAXKECTU TBEPIOIrO Tella, paBHOBECHE, MEXAaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, DJIEKTPOMATHUTHBIE BOJHBI,
IIKaaa 3JEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CIEKTPBI UCITyCKaHUs M TOTJIONMEeHHs, anb(a, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPTETHKA;



pasznuyarh SBICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBU)KEHUE, CBOOOJHOE
MaJIeHUuE TeJ, pABHOMEPHOE JBMXKEHHE IO OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOaTelIbHOE ABM)KEHHE (3aTyXawollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBMKEHHE, OTpaKeHUE
3ByKa, MPSIMOJIMHEWHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3sIoKeHHE OEJIoro cBeTa B
CHEKTp M CJOKEHHE CIEKTpaJbHBIX I[BETOB, JIUCIEPCUSl  CBETA,
€CTECTBEHHas! PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JIMHEHYATOrO CHEKTpa
U3TTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX  SBJICHUNU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHUE SIBICHHUS B IPUPOJE:
NPWIMBBI U OTJIUBBI, JBIKEHUE 11aHeT COJIHEYHOM CUCTEMBI, PEaKTUBHOE
JIBUKEHUE OSKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB >KHMBOTHBIMU,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIYHAMH, 3XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTHYECKOE AECHCTBHE BUIAMMOTIO,
yIabTPaUONIETOBOIO W  PEHTTEHOBCKOTO H3JIYYEHHM, €CTeCTBEHHBIN
pasivoaKTUBHBIM (OH, KOCMHYECKHE Jy4d, PaJUOAKTHBHOE H3IyUYCHHE
NPUPOAHBIX MHMHEpAJIOB, [JEHCTBHE pPAJAMOAKTHBHBIX W3JIy4YEHUH Ha
OpPraHu3M 4eJoBEeKa), MPU 3TOM IEPEBOAMTH MPAKTUUYECKYIO 3a/Jady B
y4eOHYI0, BBIIEJSATh CYLIECTBEHHbIE CBOMCTBAa (IpHU3HAKU) (PU3NYECKUX
SIBJICHUM;

OIKCHIBaTh MU3yUEHHBIE CBOIMCTBA TeN U (U3NYECKUE SBICHMSI, UCIIONIb3YS
¢usnyeckue BeIMUYMHBI (CpefHssi U MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, INEPEMEIICHHE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIA YOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJeHMs, BEC Tela, WMIIYJIbC Tela, HMIYJIbC CHIIBI,
MexaHu4eckass paboTa M MOIIHOCTb, MOTEHIMAlbHAs OJHEpPrus Tea,
HNOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPIUsl CHKATON
OPYXXUHBI, KHHETUYECKAas JHEPrus, IOJIHA1 MEXaHW4YecKash >SHEeprus,
HeproJ U YacToTa KoneOaHuil, JIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEJOMIICHHS CPEAbl), IPU ONUCAHUU
OPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIOJIb3YEMbIX BEJINYMH,
0003HAUYEHUs U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTUMH BEIMYMHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBJICHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHHUs SHEPIHH, 3aKOH BCEMHPHOI'O TATOTEHUS,



OPUHLUI CYNEPHO3UIMH CHJI, TPUHLHUI OTHOCUTENBHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HUMITYJbCa, 3aKOHBI OTPAKEHUS H
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3aps0BOTO M MACCOBOTO UMCEN
OpHU SAEPHBIX PEAKIHUAX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa U 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa Teld, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JOTHYECKUX
IIaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOWCTBA (DM3MUECKUX SIBICHHM,
(GU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTE;

pemiath pacyéTHble 3ajaud  (omMparolmuecs Ha cucremy U3  2-3
ypaBHEHUI1), UCIIONIb3Ys 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIOIINE (PU3HUECKHe
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHE, BBHISBIIATH HEIOCTAIONINE WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAMMBIC ISl PEIICHUS, TIPOBOIUTH PACUETHI
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BCJIUYHHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh TPU TOMOIIH
¢u3MUecKX METO/OB, HCIONb3Ys OMHMCAHUE HCCIEIOBAaHUS, BBIICIATDH
poBepsieMOe TPEJIONIOKEHNE, OILIEHUBATh TMPABWIBHOCTD MOPSAKA
NPOBEJICHUs  HUCCIENOBaHUA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMBITHI MO HAOMIONEHUIO (U3MYECKUX SIBICHUW WU
du3nuecknux CBOWCTB Tell (M3ydeHHE BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS] HHEPTrUu, 3aBUCUMOCTh NEpHOJa KoJeOaHUN MPYNKUHHOTO
MasiTHUKA OT MAaccChl TPy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOaHUH, MPSMOIIMHEHMHOE paclpOCTPaHEHUE CBETA,
pa3ioxeHue Oeoro cBera B CIEKTP, U3YUYCHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHs IpenMera B coOuparomen
JWH3e, HAOMIOJEHUE CIUIOIIHBIX W JIMHEWYATBHIX CIEKTPOB H3JIyUCHUS):
CaMOCTOSATETILHO ~ cOOMpaTh YCTAaHOBKY ®3 H30bITOUHOrO Habopa
o0opynoBaHUs, ONUCHIBATH  XOJ  OMbITAa W  €ro  pPe3yJbTarhl,
(dbopMynHpOBaTH BHIBOBI

INPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSIMBIX M3MEPEHH, omnpeaenss
CpeqHee 3HAa4YeHHE H3MEpsieMONM BENUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp CrHoOco0a HW3MEPEHHS
(u3MepuTenpHOro nNpudopa);

NPOBOAUTh HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUECKMX BEIMYHUH C
WCITOJIb30BAaHUEM TPSIMBIX W3MEpPEHUH (3aBHCHUMOCTH ITYTH OT BpPEMEHU



MpU PaBHOYCKOPEHHOM JIBIDKEHUU O€3 HayalbHOM CKOpPOCTH, TMEpuoaa
KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpake€HUs CBeTa OT yIJia MaJEHUs M yria MpeJoMJICHUs OT yrJia
MajJieHus1): TIUIAaHUPOBATh KCCIIEOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (HKCHpOBaTh pe3yiabTaThl  IOJTYYCHHOW  3aBUCHMOCTH
bu3UYeCKUX BEIWYMH B BHUJAE TaOIUIl U rpadUKOB, JieJaTh BHIBOABI IO
pe3yabTaTaM HCCIIeI0BaHUs;

IIPOBOJAUTL KOCBEHHBIE W3MEPECHHsSI (U3MYECCKUX BEIHYMH (CPEIHSISA
CKOPOCTh M YCKOpPEHHE Tejla TMpU PaBHOYCKOPEHHOM JIBUKEHUH,
YCKOPEHHE CBOOOJHOTO IMaJICHUS, KECTKOCTh MPYKUHBI, KOA(DPHUITUCHT
TPEHUSI CKOJIBLKEHUS, MEXaHW4eckass paboTa W MOIIHOCTb, YacTOTa H
nepuoy; KoleOaHWii MaTeMaTHYeCKOro H MPYKUHHOTO MAasSTHHKOB,
ONTHYECKasl Ccuja coOuparome JHMH3bI, PaJuOaKTUBHBIN  (DOH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCIECPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATh U3MEPEHUs, CICIYs MPEUIOKECHHON WHCTPYKIIUHU, BBIYUCIIATH
3HAUCHWE BEIIMYUHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3yJIbTaThl C YUETOM
3aJIaHHOM TOTPEITHOCTH U3MEPEHUI;

co0JIr0/1aTh TIpaBUiia TEXHUKK 0€30MacCHOCTH Mpu paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YUYEHHBIX (PHU3MYECKUX MOJeNeH:
MaTepHualibHasg TOuYKa, aOCONIOTHO TBEPAOE TEJI0, TOUYEYHBIH HCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJIeNb aToMa, HYKJIOHHas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX OMUCaHUS (B TOM 4YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHHS U YCKOPEHHUS, PpAaKeTa,
9XOJIOT, OYKH, TMepuckKorn, Qoroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAaX (U3MYECKHX SBIEHUA W  HEoOXomuMmble  (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPHOOPOB M TEXHOJOTUYECKHX IMPOIECCOB
NpU PENICHUH YYeOHO-TIPAKTUYECKUX 3a7a4, ONTHYCCKHUE CXEMBI s
MIOCTPOCHMS N300paKEHUH B TIJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOIUTH  TpUMEPHl  (HAXOAuTh  WH(DOpMAIMIO 0  TpUMEpax)
NPAKTUYECKOTO HCIONh30BaHUA (U3UUECKUX 3HAHWNW B TOBCEIHEBHOU
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPUOOpaMu U
TEXHHYECKUMHU yCTPONUCTBAMHU, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH Cpeie;



OCYIIECTBIISATh TOUCK HHPOpMAUK (U3NYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATENbHO (HOPMYIUPYS MOUCKOBBINA 3ampocC, HAXOAUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MONTYYEeHHONH MHGOpPMAIUU Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOJHUTEIbHBIX HICTOYHHUKOB;

UCTIOJIH30BaTh MPH BBIOJIHEHWN YY€OHBIX 33/laHUN HAyYHO-TIOMYJSPHYIO
auTepatypy (usmueckoro - copepKaHWs, CIpPAaBOYHBIE MaTEepHAIIBI,
pecypcbl cetn MHTEpHET, BIajeTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
UHPOpPMAIMK U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpKAHMS,
MyOJIMYHO TPECTABIIATH PE3yNIbTaThl MPOSKTHOW WIIM MCCIIEA0BATEIHCKON
AeSITENbHOCTH, TPH OTOM TPaMOTHO  HUCIOJB30BaTh  W3YYCHHBIN
NOHATUHHBINA amnmapar HW3y4aemMoro pasaena (Qu3uKd W COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTAaMed ¢ y4ETOM OCOOCHHOCTEH ayAWTOpHH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3/ies10B U TeM (uudgpossbie)
Konrpoasubie | IIpakrnueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypchbl

Paznen 1. ®dusuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MUpa

11 dusKKa - HayKa O IPHPOJIE 2 bubmuorexa LIOK
| " PP https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
A https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
13 EcrecTBeHHOHAYYHBIN METO/] TO3HAHUS 2 1 o o0 1 TEA16194
Hroro mo pazneny 6

Pa3nen 2. [lepBoHava/ibHbIe CBeIEHUS 0 CTPOEHHHU BelllecTBA

2.1 CtpoeHue BelecTna 1 bubmmorera [IOK
' P Hl https://m.edso0.ru/7f416194
29 JIBryKeHrEe 1 B3aMMOICHCTBHUE YaCTHUII 5 1 bubnuotexa [JOK
' BENIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 Ar 2
PCTATHBIC COCTOAMMA BEMECTRA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3aMMo/IeiicTBHE TeJl
3.1 MexaHuuecKkoe IBUKEHUE 3 bubmorexa [JOK

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

3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuoreka [JOK

. .B 14 2
33 Cua. Buat can https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, *KUAKOCTEH U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bu6moreka [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso00.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKuAKoCTH ° https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMoChepHOE NaBACHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE KUIKOCTH U Ta3a Ha IOTPYKEHHOE 5 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3znen 5. PaboTa u MOIIHOCTH. JHEPrus
bu6mmoreka [IOK
>l Pabota # MOMHOCTE 3 . https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie mexatH3MbI ° . https://m.edsoo.ru/7f416194
5.3 MexaHu4eckast SJHEpTrus 4 1 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KJIACC

KonunyecTrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Konrpoabsubie | IlpakTuyeckue (wucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TenioBble siBj1eHUsA
. bubnuotexa [JOK
11 7
CTpoetue i ceoficTsa Belectsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIDIOBHIE MPOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pasznen 2. DiiekTpruyeckne U MAarHUTHbIE SIBJICHUS
DIIEKTPUYECKHE 3apsibl. 3apsKEHHbIE Tela bubnuoreka [IOK
2.1 . 7 1
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUNA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
2.3 MarsuTHbIC SBICHHS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 6) 4
HCKTPOMETHITTHAY HEy K https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 3 14.5




9 KJIACC

KonunyecTrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabsubie | IlpakTuyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. Mexanuueckue siBJIeHUsI
MexaHn4ecKOe IBHKECHHE B CITOCOOBI €ro bu6mmoreka [IOK
11 10 1
ONMCaHUsA https://m.edsoo.ru/7f41a4a6
b K
1.2 BzanMmoneiicTue ten 20 1 3 nomoreka 10
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3 10 3
AXOHRBL CoxpatieHis https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexanuveckue KoJieOaHUsI M BOJIHBI
bu6mmoreka [IOK
2.1 Me ecKue KoJiebd 7 3
NAHITCCIHE KOTEhaHiA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3B 8 1 3
Ve https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3jaen 3. DileKTpOMAarHuTHOE 1M0JIe U 3JIeKTPOMATHUTHBIE BOJHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubmmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbl€ SIBJIEHUS
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 bubnuorexa [LIOK




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

bubmuoreka [IOK
4.2 J 0 6
VIHSBL I OTTHHCCIHIC HPHOOPET 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4. P
3 a3No)keHue 0eoro cBeTa B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgea S. KBanToBbIe siBIeHMSI
bu6moreka [IOK
1 n 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 1
(-TpoHHE ATOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
A https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 17
Pa3nen 6. [loBTOpUTEILHO-0000IAO M MOTYJIb
6.1 [ToBTOpEeHUE 1 0600IIEHNE CONEPIKAHMS 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
KosmmuecTBo yacos Henonn3opanme | JEKTPOHHBIE
Ne undposbie
Tema ypoka Konrpoasueie | IIpakruyeckue 0bopynoBanus
n/n Bcero HEHTPAa TOYKHU o0pa3oBaTe/IbHbIE
padoThI padoTbl
pocra pecypcnbl
®du3nKa — HayKa O IPUPOJE. Ludposas
1 SBnenns npupoasl. PuzndecKue 1 nabopaTopust
SIBJICHUSI Vilab
MexaHn4decKkue, TeIUIOBBIE, Ludposast
2 ANEKTPUIECKUE, MATHUTHBIC, 1 nabopaTopust
CBETOBBIE, 3BYKOBbIE ABJICHHUS Vilab
@u3nyecKue BEIMUUHBI U UX OIS /THA
3 1 na6opaTopusi 1o
U3MEpPEHNe dramxe
" OID/TUA
Ypok-uccnenoanue "M3mepenue
nabopaTopus 1Mo
4 TEMIIEpaTypbl IIPHU IOMOIIH 1 1 dusuke OI'D /
JKUJIKOCTHOI'O TEPMOMETpPA U I'MA
JaT4rKa TeMIepaTypbl” naboparopus mo
¢busnke
Kak ¢usuka u gpyrue
€CTECTBEHHbBIEC HAYKH U3Y4alOT
npupoay. EcrecTBeHHOHay4HbIN OIS /TUA bubnuoreka [IOK
5 1 71a60paTopus 110
MeTo no3Hanud. Onucanue dbrsmKe https://m.edsoo.ru/ff09f72a
(bu3MYECKUX SBJICHHH C TOMOIIIBIO
Mozelen
VYpok-uccnenosanue "[Iposepka OIS /TUA
6 1 1 nabopatopus 1o

TUIIOTE3bI: JaJbHOCTD MOJIETA

¢dusmke




[IapuKa, MyICHHOTO
TOPU30HTAJIBHO, TEM 6OHBH_I€, qyeM
0oJbIIIe BEICOTA TTyCcKa"

Crpoenue Bemecta. ONbITHI,

O /TUA

bu6moreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE
. HIHE ARCKp naGopatopus o https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIECTBA dusnke
8 JIBM>KeHMEe YacTHIl BEIIeCTBA 01;59 o bubmmorexa HOK
tset gi[;[i?()pm 1o https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanne «OnbITHI MO or> / THA
9 HAOIIOAECHUIO TEILUIOBOTO 71a00paTopus 1o
PaCIIMPEHHs I'a30B» usuxe
O3 /TUA
10 ArperaTHble COCTOSIHUS BEIIECTBA 71a6opaTopusi 1o
¢busuke
B3anmocBs3b MEK 1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHUSIX U UX 01“63 /TUA bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM gig;iimpm o https://m.edsoo.ru/ff0a0378
ctpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI
MexaHuuecKoe IBUXEHUE.
12 PasHOMEpHOE I/Iie aBHOMEPHOE Or69 1A bubmorexa [JOK
p p p 71abOPATOPHA MO https://m.edsoo.ru/ff0a05c6
JIBUKCHUE (usuxe
13 Cxopoctsb. EqUHUIEBI cCKOpOCTH Or63 LA bubmmorexa [IOK
p - BHHLL p J;;;iimpm 1o https://m.edsoo.ru/ff0a079c
1 Pacuer mytu 1 BpeMeHun bubnuoreka [LIOK
JIBIDKCHUS https://m.edsoo.ru/ff0a0ae4
15 WHuepuus. 3akoH MHEPLUN. OIS /THA bubnuorexa [LIOK

nabopatopusi 1o




B3aumoieiicTBrE Tell KakK ¢busmke https://m.edsoo.ru/ff0a0c10
InpruiYrMHa U3SMCHCHUA CKOPOCTHU

OBUXXCHUS TCIT

ITnoTHOCTH BemecTBa. Pacyer or» /TUA

bu6moreka [IOK

1 accel 1 00bEMa TeJja 1o ero
6 MACEbL 1 OBD Aabopatopus o https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH ¢dusnke
JlabopaTopHas paboTa or> / THA
17 «OmnpeneneHue MmIoTHOCTH 71a6opaTopus 110
TBEPIOTO Temax» usnke
18 Pemienue 3ama4 mo reme bu6mmoreka [IOK
"IlnotHOCTH BemecTna" https://m.edsoo.ru/ff0a123c
Cuita Kak XapakTepUCTHKA o> / THA
19 B3ammoaeicTBus Tel. Cuia 1abopaTopus 110
ynpyroctu. 3akoH I'yka usuke
JlabopaTtopHnas padota «3ydenue
3aBUCUMOCTH PACTSHKCHUS Or's /THA
20 n1abopaTopus o
(nedpopmanym) Mpy>KUHBI OT (usaKe
MPUIIOKEHHON CHITBI
SBnenue tarorenus. Cuna O3 /THUA
21 naGopaTopusi 1o
TSDKECTH usnke
CBs3b MEXY CUJION TSXKECTH U
22 Maccou Teninec tena. Pemenue Or69 LA bubmiorexa LIOK
S ' " #abopaTopu o https://m.edsoo.ru/ff0a1778
3aga4 no teMe "Cuia TsoKecTH (usuxe
Cuna TsbKecTH Ha 1704
23 o Ilpg; 01"63 /THA bubnuoreka [JOK
x. Ouzny
fonateta Jurecine RALOPATOpIL IO https://m.edsoo.ru/ff0a1502
XapaKTECPUCTHUKH IIJIAHET rsnke
OIS /THA bubmuorexa [JOK
24 N3mepenue cui. [lunamomerp 71abopaTopusi 1Mo

¢dusmke

https://m.edsoo.ru/ff0al8cc




OIa/THUA

bubmuoreka [IOK

25 Bec Tena. HeBecoMmocTh nabopaTopus 1o
patop https://m.edsoo.ru/ff0al778
(IS
CnosxeHue JBYyX CUl,
26 HaIl aBJIeHHI)Iz[(XHO OJTHOM IIPSIMOI1 01239 1A bubnmorexa LHOK
. nabopaTopus 1o
P N P paTop https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAs CHIT usnke
7 Pemenne 3aga4u no teme
"PaBHogeiicTByrOmast cui"
TpeHre CKOILKEHUS U TPEHUE
28 H(I))KOSI Tpeuune B ipu ;ﬁe U OFG9 . bubmmorexa [JOK
. JJaoopaTropusd 1o
p pHp patop https://m.edsoo.ru/ff0alb9c
TEXHUKE ¢busuke
JlabopaTtopHnas pabota «3ydenue
3aBUCUMOCTH CHJIBI TPEHUS
29 CKOJIEKEHUS OT CI/IJ‘IBIp JaBJICHUS U OFG9 o bubmorexa HOK
nabopaTopus 1o
patop https://m.edsoo.ru/ffO0alcc8
XapakTepa COIPUKACAIOIINXCA dusnke
MOBEPXHOCTEI
30 Pemenue 3amau Ha onpeneneHme
PaBHOJEHCTBYIOIIECH CHITBI
Pemrenue 3amau mo remam: «Bec
31 tenay, «I paduueckoe bubnuoreka [IOK
n3o0pakeHue crn», «CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAS CHID»
KonTtponbHas padoTa 1o Temam:
«MexaHn4YeCcKoe JIBIKEHUEY,
32 «Macca, INIOTHOCTEY, «Bec Temay,
«['pacduueckoe nzodpaxenme
crny, «CUIBI»
Jasnenune. CriocoObl O3 /TUA bubmuorexa [JOK
33 71abopaTopusi 1Mo

YMCHBIICHUA U YBCIINYCHUA

¢dusmke

https://m.edsoo.ru/ff0a20a6




JaBJICHUA

Oors /THUA
JlaBieHue rasa. 3aBUCUMOCTb n1abopaTopys 1o Bt LOK
. (bI/I3I/IKC, NOJINOTCKa
34 AaBJICHAA 1233 0T 00béma, Iudbposas https://m.edso0.ru/ff0a2376
TeMITIepaTypbl naGopaTopus
Releon, noyTbyk
Ors /TUA
[lepenaya naBneHust TBEPABIMHU naboparopus 1o
35 TENaMU, )XUIKOCTSIMH U razaMu (usnke, bubmorera IOK
’ ' IMudposas https://m.edsoo.ru/ff0a25b0
3axon [lackans naGoparopust
Releon, noyTbyk
aBJICHHE B KUJIKOCTH M Ta3e,
36 iILIsBaHHoe eﬁl(fTBPIeM CHJIBI Hpgbpomﬂ Brbmmorexa LIOK
a T1abOpaTopHi https://m.edsoo.ru/ff0a2718
TSDKECTH Releon, Hoytoyk
Pemrenue 3azad mo reme
37 «/JlaBneHne B KUIKOCTH U ra3e Bubmiorexa LIOK
3 - g ’ https://m.edsoo.ru/ff0a2826
akoH Ilackamnsy»
38 Coo0iaroryecs: cocyabl Or69 o Bubmorexa LIOK
HHarot YA gig;iimpm o https://m.edsoo.ru/ff0a2970
39 I'uapaBauyueckuii mpecc Or69 [1hA bubmorexa LHOK
AP p g;l;;iaempm o https://m.edsoo.ru/ff0a3136
Manowmertpsl. [lopiiHeBoi OIS /THA
40 . n1a6opaTopHs Mo
JKUJIKOCTHBIN Hacoc
¢busmke,
Atmocdepa 3emnn. [Tpuunnel OI's/TUA
CYIIIECTBOBAHMS BO3IYILTHOM naboparopust 10
41 0}6,I(J)IJ10I{KI/I 3eMiu 3aB}I]/Il([ZII/IMOCTL (pusue, BuGmorexa LIOK
' [Mudposas https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO aBICHHS OT naGopaTopus

BBICOTBI HAJl YPOBHEM MOPA

Releon, HoyTOyK




Bec Bo3myxa. ATMocdepHoe

Hudposas

bubmuoreka [IOK

42 nabopaTopus _
JaBJICHUE Releon, HoyToyKk https://m.edsoo.ru/ff0a2b5a
13 W3mepenne atMochepHOro L[I/I6(prBa$1 Bu6nanorexa IIOK
nasneHus. OnsiT Toppuuenm JI;aelggﬁngl;%yK https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO Iudposas Bu6morexa [IOK
44 HQBJICHITE OT BRICOTHL HAA AabopaTopi https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpPs Releon, HoyTOyk S :
bapowmetp-ariepor. [ndposas Bu6mmorexa [OK
o ATMOC(EpHOE JARIICHHC 2 AaGopatopits https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX Releon, HoytOyk S :
46 Pemrenne 3ama4q mo reme "
AtMmocdepHoe naBienue"
JleiicTBUeE KUIKOCTH 1 Ta3a Ha o3 / THA
bub OK
ApxuMenoBa cuia (uznke — :
JlabopaTopHas paboTa
48 «OmnpeaeneHue BhITAIKUBAIOIIEH 01“63 /THA bubnuoreka [IOK
CHUJIBI, ICVCTBYIOILICH Ha TEJIO, gigiiimpm o https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Ora / THA
bubmuorexa [JOK
49 Beca Tela B BoJe OT 00bEMa 71a60paTOpHsI IO
https://m.edsoo.ru/ff0a3514
MIOIPY’KEHHOM B )KUJIKOCTb YaCTH rsnke .
Tena»
OIS /THA bubmuorexa [JOK
50 IInaBanue ten nabopaTopusi 1o https://m.edsoo.ru/ff0a3ag6
¢dusmke " )
51 JlaGopatopHas paboTa OIS /THA

nabopatopusi 1o




"KoHcTpyupoBanue apeomerpa
WM KOHCTPYUPOBAHUE JIOJKU U
OIpeNeIICHuE €€
rpy30n01EMHOCTH"

S

Pemrenue 3aga4d o remam:
«IlimaBanue CynoB.

52 Bo3nyxomraBanuey, «JlaBienne bubmmorexa HOK
o R https://m.edsoo.ru/ff0a3654
TBEPIBIX TN, KUIAKOCTCH U
ra3oB»
KonTponsHas pabota no teme
53 «J/laBieHHE TBEP/IBIX TEI,
JKUJIKOCTEN M Ta30BY
54 Mexanndeckas padoTa OFG3 o bubmmorexa LIOK
p 1abopatopHi o https://m.edsoo.ru/ff0a3f82
¢busuke
55 MouiHocTh. Equuuier MoHocTi OFG3 o bubmmorexa LIOK
B - BAMIHT B 71abOPATOPHA MO https://m.edsoo.ru/ff0a3f82
¢busnke
VYpok-uccinenoBanue "Pacuér
56 MOIIHOCTH, pa3BUBa€MOM IIPH 1
noanéMe o Jjectauie"”
IIpocTeie MexaHu3MbI. Phiyar. OIS /THA
57 71a60opaTopus 1o
PaBHOBecue cui Ha peruare (usnke
Poruaru B TexHuke, ObITY U
npupoje. JJabopatopnas padora OI'S /THA bu6nuoreka [LIOK
58 . 0.5 n1abopaTopus 1o
«Hccnenosanue ycnoBui dbrsmKe https://m.edsoo.ru/ff0a478e
PaBHOBECHS pbIYara
59 Pemenne 3aga4 mo Teme bu6mmoreka [IOK

«YcnoBus PAaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6




Koadduuuent nonesnoro
JIEUCTBUSI MEXaHHU3Ma.

Ors /TUA
60 JIaGoparopHast pabota 0.5 nabopaTopus 1o
«M3mepenue KII/I HakitoHHOM usnke
TIJIOCKOCTH
61 Pemenne 3amad mo Teme "PaboTa, bu6mmoreka [IOK
MomHocTh, KIT/[" https://m.edsoo.ru/ff0a4c48
MexaHu4deckasi SHEpTHUsl.
62 Kunernueckas u HOli)FeHIII/IaJ'II)Hafl 01;59 oA bubmorexa HOK
#a0OpATOpHA MO https://m.edsoo.ru/ff0a4252
SHEPTrUst 2
63 3aKOH COXpaHEHUS MEXaHUYECKOMN 01"69 /THA bubnuotexa [JOK
SHEPIrun gi[;iaempm o https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"DKCnepUMEHTAIbHOE
OmpeeieHuEe U3MEHEHUS OI'3/THUA
64 . . 1 1abopaTopus 110
KUHETUYECKON U MOTEHIINATbHOMN (usHKe
SHEPIruU MPHU CKAaTbIBAaHUU TeJla 10
HaKJIOHHOM TJIOCKOCTH"
65 KonTtponbHas paboTa 1o teme
«PaboTa 1 MOIITHOCTh. DHEPTHsI»
PesepBHbIit ypok. Pabora ¢
b P bubmuorexa [JOK
66 TEKCTaMHM 110 TEME
" " https://m.edsoo.ru/ff0adee6
MexaHn4eckoe ABUKEHHUE
PesepBHbIii ypok. PaboTa ¢
67 TeKCTpaMI/I n(?,I")reMe "JlaByieHnE bubmorexa HOK
N . " https://m.edsoo.ru/ff0a4ffe
TBEPJBIX TEJl, )KUJIKOCTEU U Ta30B
68 PesepBHblit ypok. Pabora c

Tekcramu 1o teme "Padora.




MoHocTb. DHeprus"

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68

12




8 KJIACC

KoaunuecTBo 4acoB

K - DJIeKTPOHHbIE
Nen/n | Tema ypoka OHTPOJIL paK- HcnoansoBanue uudposbIe
Bcero HbIE yecKHe 000py10BaHUsA
o0pa3oBare/ibHbIE
padoThI padoThI IEeHTPa TOIKH pocTa
pecypcbl
OCHOBHBIE TTOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU 1 01;59 o, bubmmorexa HOK
- aoopartopus 1o
¥ 11abopatop https://m.edsoo.ru/ff0a5256
U UX OIIBITHBIE IMOATBEPKICHUSA usuxe
OID2/THUA
2 Macca u pa3Mep aTOMOB ¥ MOJICKYJ 1 71a60opaTopusi 1o
(S
3 Monenu TBEPAOTO, )KUAKOTO U 1 HovT6 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA OYTOYK https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMH BellecTBa HA OCHOBE 1 HoyT6yK
MOJIOYKEHUH MOJICKYJISIPHO-
KHHETHYECKOH TeOpHH
5 Kpucrammmaeckue u amopdHbie Tena 1 Or63 A bubmmorexa [IOK
P p g}iﬁ?ﬁfgﬂ;ﬁgg{ https://m.edsoo.ru/ff0a5800
5 CmauvBaHue U KaUJUIIPHOCTb. 1 01“69 /TUA bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE 1abopaTopHA Mo https://m.edsoo.ru/ff0a5530
¢duznke
7 TemnoBoe pacupeHne U ckaTue 1 OFGB |1V bubmotera [IOK
p p /1adOPATOPHA MO https://m.edsoo.ru/ff0a5a26
¢duznke
Temnepatypa. CBsi3b TEMIEPATYPHI or3 /THA
8 CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS 1 71a60paTOpHsI 1O
YaCTHII ¢usuke, Ludposas




nabopatopus Releon,
HOYTOYK

9 Buyrpennsisa sueprusi. CriocoOb1 [udposas maboparopust | buOIMoTeka IIOK
M3MEHEHUs BHYTPEHHEN SHEPIUH Releon, HoyTOYK https://m.edsoo.ru/ff0a5c60
10 Bunel Teronepenaun Lluposan naGopatopus | bubmmorexa LOK
Releon, HoyTOyK https://m.edsoo.ru/ff0a6412
VYpok-konpepenuus "IIpaktuyeckoe
1 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB Ludposas maboparopuss | budmmoreka [IOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX Releon, HoyTOyK https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
oro /TUA
12 KonuuecTBo TermioTel. Y aenpHas gaGOPaT‘EH&I) 1o bubmmnoreka [IOK
N3UKE
TEIUIOEMKOCTh na60pa;op;1m %(:iggn https://m.edsoo.ru/ff0a6976
HOYTOYK
Ors /THUA
13 VpaBHEHME TEIIOBOTro OajgaHca. g}aGopaTopm 1o Bubnuroreka [TOK
TennooOMeH U TETUIOBOE paBHOBECHE H;g:;;g;ﬁf%ﬁggn https://m.edsoo.ru/ff0a7088
HOYTOYK
JlaGopaTtopHnas pabota OID/TUA
1 "UccaenoBaHue SBICHUS n1abopaTopus 1o Bubnuorexa IIOK
TeII000MEeHa MPU CMEIIMBAaHUHN fﬁggggiﬁfaﬁzn https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM Y ropsiueit Bojpl" ViLab, HoyrOyk
orns /TUA
Pacuer konuyecTBa TEIIOTHL, naGopaTopHs Mo
15 HE0OX0IMMOTO ISl HArPEeBaHUS Tea ¢usuke, LHudpposas
Y BBIJEIISIEMOTO UM MPU OXJIAXKIECHUU naboparopus Releon,
HOYTOYK
Jla6oparopHas paboTa OI's /THA
16 "Onpenenenue yaeabHOM HaGopatopus 1o bubmmorexa [IOK

TEMJIOEMKOCTH BerecTsa"

¢usuke, Ludpoas
nabopatopust Releon,

https://m.edsoo.ru/ff0a6bb0




Vilab, HoyTOyK

DHeprus TOIUINBA. Y JeJIbHAs

O /THUA

bu6moreka [IOK

17 nabopaTopus 1mo _
TEIUIOTA CrOPaHUs (bu3HKe, HOYTOYK https://m.edsoo.ru/ff0a7b5a
IInaBneHue u OTBEpJICBaHUE
18 KPHUCTAJUTMIECKUX filn VY nenbHas 01233 oA bubmorexa HOK
P ' navopatoprti o https://m.edsoo.ru/ff0a71d2
TETUI0TA TUIABJICHUS ¢dusuke, HOyTOYK
a6 5 Ors /TUA
19 "Snogazgz paeiiioﬁ TEILJIOTHI P bubmorexa [IOK
pel YA Gusnie, Lnpposas https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbaa" nabopaTopust Releon,
Vilab, moytoyk
20 [TapooOpazoBaHme 1 KOHIEHCAITHS. 01"69 /THA bu6mmoreka [IOK
Ucnapenne ranbopatopus 1o https://m.edsoo.ru/ff0a740c
¢dusnke, HOyTOYK
Kunenwne. Y nenpHas Terwiora o> /THUA
napooOpa30BaHUs U KOHICHCALWH. nabopaTopus 1o Bubnuroreka [TOK
21 3 Qusnre, [lngposas https://m.edso0.ru/ff0a786
ABUCHMOCTbh TEMIIEPATYPHI KUTICHUS naGopatopis Releon, ps://m.edsoo.ru/ff0a786¢
OT aTMOc(epHOTO JTaBJICHUS HOYTOYK
B a6 Ors /TUA
JIAXKHOCTH Bo3ayxa. JlabopaTopHas
22 abora "Ormpe GHJi’:HI/IC e e bubmorexa HOK
P P Ii " (1)1463 I, Hﬂ(bgoﬁaﬂ https://m.edsoo.ru/ff0a7628
OTHOCHUTEIIbHOM BIIaKHOCTH BO3/lyXa Jaboparopust Releon,
Vilab, HoyTOyK
93 Pemenue 3ama4 Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
[IpuHIHUIBI PaOOTHI TETIIOBBIX or3 /THA
24 nsurareneif. [Taposas TypOuHa. 71a60opaTopus Mo
JIBUrarens BHyTPEHHErO0 CrOpaHus uznke, HOYTOYK
KIIJ] TenioBoro IBUTaTENS.
A A OIS /TUA bubmuoreka [JOK
25 TennoBele IBUraTeIyu U 3aluTa 71abopaTopusi 1Mo

OKpYyXarolen cpebl

¢duzuke, HOyTOYK

https://m.edsoo.ru/ff0a7c7c




3aKOH COXpaHEHUs U PEBpaILCHUs

O /THUA

26 71a060paTopus Mo
SHEPTUH B TETUIOBBIX MpOIeccax (busiKe, HOYTOYK
[ToaroroBka Kk KOHTPOJILHOM paboTe
7 1o Teme "TeroBbIe SIBICHUS. bu6mmoreka [IOK
H3MeHeHune arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
BemecTra"
KontponsHas padoTa o teme
28 "TGHJfOBBIC HBEGHI/ISI HN3menenue bubmmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BEIIeCTBa
DnekTpuzanus Ten. J[Ba pona Or's/THUA
29 1abopaTopus 1o
ANEKTPUIECKUX 3aPSI0B (busuKe, HOYTOYK
Ypok-uccienoBanue "IneKTpru3anus or?d / THA
30 TeJl UHAYKIUEN U MpU n1abopaTopus 1o
CONPHKOCHOBEHUH" usnke, HOYTOYK
31 B3anmonericTBue 3apsKE€HHBIX TEJI. 01"69 /THA bu6mmoreka [IOK
3akon Kynona ranopatopui 1o https://m.edsoo.ru/ff0a87e4
¢bu3mKe, HOyTOyK
DIIEKTPUYECKOE TI0JIE.
HanpsikeHHOCTB 3JIEKTPUYECKOTO OIS /TUA bubnuoreka [IOK
32 m HaGopatopts o https://m.edso0.ru/ff0a8a0a
nosist. [Tpunnun cynePnomunn (usKe, HOYTOYK ps://m.edsoo.
ANEKTPUYECKHUX MOJIeit
Hocutenu sanekrpudeckux 3apsao0B. ord / THA
33 DnemeHTapHbIH 3apsan. CTpoeHue n1abopaTopus 1o
aroma ¢usuke, HOYTOYK
IIpoBOIHUKY U JUAIEKTPUKH. 3aKOH OIS /THA bubnuoreka [LIOK
34 nabopaTopus 1o .
COXpaHEHUs DJIEKTPUYECKOTO 3apsja 5 https://m.edsoo.ru/ff0a8ef6
¢u3nKe, HOYTOYK
35 Pemrenue 3agau Ha mpuMeEHeHUE bu6mmoreka [IOK

CBOMCTB QJICKTPUYCCKHUX 3apA10B

https://m.edsoo.ru/ff0a90cc




DNEeKTpUUYECKUH TOK, YCIOBHUS €0

O /THUA

bubmuoreka [JOK

36 CyliecTBOBaHMs. MIcTOUHHMK
R Aaboparopu go https://m.edsoo.ru/ff0a95a4
3IIEKTPUUECKOTO TOKA ¢duzuke, HOyTOYK
37 JleficTBUSI NIEKTPUUYECKOTO TOKa brbamorexa HOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenosanue "Jleiictue ord / THA
38 AIIEKTPUYECKOTO TOJIS Ha 1 nabopatopust 1o
MIPOBOJTHUKY U TUAIEKTPUKH" usuke, HOYTOYK
DneKTpuyecKuil TOK B MeTaljax, OIS /TuA bubnuoreka [IOK
39 1abopaTopus 1o _
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
¢du3uke, HOyTOYK
DneKTpuyecKas Ierb U e€ COCTaBHBIC OIS /THA
40 1abopaTopus 1o
JacTH
¢du3nKe, HOyTOYK
C a6 5 OIa/TUA
nia Toka. JlaboparopHas paborta
41 "U3mepenue u eIr) .]'II/Ip OBaIfI/Ie CHJIBI 0.5 e Bubmrorexa LIOK
P PEryip ' Gusnie, Lindposa https://m.edsoo.ru/ff0a8bd6
Toka" naboparopust Releon,
Vilab, HoyTOYK
DJICKTPUYECKOE HAMPSIKEHHE. OI's> /THA
BonasrMerp. JlabopaTopHas paboTa n1abopaTopus 1o Bubnuroreka [TOK
42 "U3mepeHue u peryaupoBaHue 05 Qusnie, Lugposas https://m.ed /ff0a9el4
P . perymp nabopatopust Releon, Ps-HmL Es00.TUATLa e
HaPSHKCHUS Vilab, Hoyt6yxk
ConpoTHuBieHUE NPOBOJHUKA. OIS /THA bubnuoreka [IOK
43 Y Aabopatopus 1o https://m.edsoo.ru/ff0aa738
JIeNIbHOE COTIPOTHBIICHUE BEIIIECTBA (bH3HKe, HOYTOYK ps://m. .
JlaboparopHas paboTa "3aBUCUMOCTb OIr2/TUA
AIIEKTPHYECKOTO COTIPOTUBIICHUSI nabopatopus 1o butbnuoreka [TOK
44 HUKa OT €ro JUIMHBI, IUIOIIA TN 1 Qusnie, Lngposas https://m.ed /ff0aa738
MIPOBO/JI OT €10 [ , TUTOILIAT naGoparopis Releon, ps://m.edsoo.ru/ff0aa
NIOTIEPEYHOTr0 CEYCHUA U MaTepuaa’ Vilab, HoyT6yK
45 3aBHCHMOCTbH CHJIbI TOKA OT Or'3/THA bu6mmoreka [IOK

nabopatopusi 1o




HanpspkeHus. 3akoH OMa Jyis
ydJacTKa Lenu

¢uzuke, HOyTOYK

https://m.edsoo.ru/ff0aad4a

Jlaboparopuas padoTa
"HccnemoBanue 3aBUCUMOCTH CHJIBI

Ors /THUA
nabopartopus 1mo

bu6mmoreka [IOK

46 TOKa, U ero uepe3 pe3ucTop, oT
AV pesp P qmg e, Hn(bgoﬁaﬂ https://m.edsoo.ru/ff0aa04e
CONPOTHBIICHUS PE3UCTOPA U nabopaToprs Releon,
HaIpspKeHUs Ha pesucrope” Vilab, HoyTOyK
[TocnenoBarensHOE U TApaLICTHLHOE OI'3/THUA
47 naGopatopust 110
COEIMHEHUS TIPOBOHUKOB (usnKe, HOYTOYK
JlabopaTtopHnas pabota "IIpoBepka Ors /TUA
PaBHJIA CIIOKCHUS HATIPSHKCHUH TIPU nabopaTopHs 1o Bu6mmoreka [TOK
48 MOCJIETIOBATEIBHOM COECIMHEHUH Qusnre, [ngposas https://m.ed /ff0aaa58
A B 2 naboparopus Releon, PS-AIEU500 U/ TUAAA
ABYX PE3UCTOPOB Vilab, HOoyTOYK
JlaboparopHas padota "[IpoBepka OI's/THA
HpaBuIIa ISl CHJIbI TOKA TIPU nabopatopus 1o Bubmoreka IIOK
49 MapajuieJIbHOM COE€IMHEHUH Qusnie, Lingposa https://m.ed /ffOaadl
P | a naboparopus Releon, PS://M.eds00.fu/TTvaad e
PpE3UCTOPOB Vilab, HoyTOyK
Penienue 3a1a4 Ha MprEMEHEHNE
50 3akoHa OMa U1 pa3InyHOTO Eubmorexa ITOK
P https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUSI TIPOBOIHUKOB
orns /TUA
Pa60oTa 1 MOLIHOCTB SJIEKTPHYECKOTO n1abopaTopust 1o Bubnuroreka ITOK
> 3 5 usike, Luporas https://m.edso0.ru/ff0ab124
Toka. 3akoH J[xoynsa-JIenia saGoparopus Releon, ps://m.edsoo.ru/ff0al
HOYTOYK
a6 6 orns /TUA
abopartopHas paboTa
" PaTOPHAZ P nabopatopus 1o Bubnuroreka ITOK
52 Omnpenenenre padoThl U MOIIIHOCTH ¢usuke, LHudpposas

AIEKTPUYECKOTO TOKa"

nabopatopust Releon,
Vilab, nHoytOyx

https://m.edsoo.ru/ff0ab3e0




DJeKTpuYecKue ey ¥ NOTpeOnTenH

Oora/TUA
nabopaTopus 1o

bubmuoreka [JOK

53 AIEKTPUUECKOMN YHEPTUU B OBITY. ¢usuke, Ludposas
KopoTKoE 3aMbikasme naGoparopus Releon, https://m.edsoo.ru/ff0ab660
HOYTOYK
[ToaroroBka Kk KOHTPOJILHOM padboTe
1o TemMe "DIEKTPUIECKUE 3apsiIbl. Bu6 OK
>4 SApIEHHbIE TN H X ht?sz'I/I;I;T;I;?)(?ru/ﬁOabdZC
B3auMoaciicTBUS. [10CTOSTHHBIH T '
ANEKTPUIECKUH TOK"
KountponsHas paboTa o reme
"DnexkTpuyuecKue 3apsabl. Bu6 OK
- 3apsiCHIbIe Tea 1 HX ht?sz'I/jIrzT;I;?)oHru/fanbeaS
B3aUMOIeHcTBHS. I10CTOSHHBIN T '
AJIEKTPUYECKUI TOK"
Ors /TUA
IToCcTOSIHHBIE MATHUTBI, UX naboparopus 1o
56 . ¢dusuke, Ludposas
B3aHMMOICHCTBHC naboparopus Releon,
HOYTOYK
Ors /TUA
57 Vpoxk-uccnenopanue "Usyuenne 1 g}a%pa“ﬁ“g 1o Bubnuroreka [TOK
" " nsuke, [lupposas .
MOJIeH MOCTOSHHBIX MAarHUTOB naGopatopns Releon, https://m.edsoo.ru/ff0ac3d0
Vilab, HoyTOyK
MarnutHoe nose. MarHuTHOE moJie
58 3eMJIM ¥ €ro 3HaUYeHUE ISl )KU3HU Ha HH(prBaﬂ. naGopatopus | bubmiorera [IOK
Jerine Releon, Vilab, Hoyr6yk |  https://m.edsoo.ru/ff0acOba
OmneIT Dpcrena. MarauTHoe nose
bu6mmoreka [IOK
59 3JIEKTPUUECKOTO TOKa MarHuTHoe HmprBag nabopatopus
Hone IlzaTyI_HKI/I © ToKoM Releon, Vilab, HoyTOyK https://m.edsoo.ru/ff0acld2
60 IIpuMeHeHue >I1eKTPOMarHuToB B 0.5 OIrD/TUA bubnuorexa [LIOK




texHnuke. JlaboparopHas pabota
"N3yueHue necTBUS MATHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

nabopatopus 1mo
¢usuke, Ludpoas
nabopatopus Releon,
Vilab, HOyTOYK

https://m.edsoo.ru/ff0ac74a

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcronp3oBaHue
SHCKTPOI[BI/IFaTCJ'IeI\/INB TCXHUYCCKUX

Ors /THUA
nabopartopus 1mo

bu6mmoreka [IOK

61 CTPOMCTBAX U HA TPAHCIIOPTE.
yerp P P qmg e, HH(MI)QO]?M https://m.edsoo.ru/ff0ac86¢c
JlabopaTtopHnast pabota nabopaToprs Releon,
"KoHcTpynpoBaHue U U3ydyeHue Vilab, noyrbyx
paboTHI ANEeKTpOABUTATEN A"
oro /TUA
OnbiTel @apajes. 3akoH TAGOPATOPHSI IO
62 3JEKTPOMArHUTHOM UHIYKIIUH. ¢usuke, Ludppoas
Ipasmuio Jlenma nabopatopust Releon,
HOYTOYK
OnextporeHepatop. Crocoobl
poreHeparop ot ord /THA
MOJIy4EHUS SJEKTPUUECKOIT SHEPTUH. TAGOPATOPHSI IO
63 DIIEKTPOCTAaHLIMU Ha ¢usuke, LHudposas
BO300HOBIISIEMBIX HCTOYHHKAX nabopatopus Releon,
SHEepruu HOYTOYK
[ToaroroBka Kk KOHTPOJILHOM paboTe
64 1o TeMe "DNEeKTPUIECKUE U
MAarHUTHBIE SIBJICHUS"
KonTponbHas paborta o teme
" bubmuorexa [JOK
65 DNEeKTpUUYECKUE U MATHUTHBIE
" https://m.edsoo.ru/ff0ach14
SIBIICHUS
Ors /TUA
PesepBHblii ypok. PaGoTa ¢ Tekcramu n1abopaTopus 1o bubmmoreka [IOK
66 ¢dusuke, LHudposas

o teMe "TemmoBeie siBiIeHUS"

nabopatopust Releon,
Vilab, HoyTOyK

https://m.edsoo.ru/ff0acc5e




PesepBHrlii ypok. PaboTa ¢ Tekctamu

O /THUA

nabopatopus 1mo
67 o teme "TlocTosTHHBIH 1 ¢usuke, [udposast E;I@_I/I;IOTZKEI HO/I:f 0acdce
ANEKTPUIECKUHN TOK" nabopatopus Releon, ps.//m.edsoo.ru/fiacde
Vilab, HoyTOyK
Ors/TUA
Pesepubriit ypok. PaGoTa ¢ Tekctamu nabopatopust o
68 "™ " 1 ¢usuke, [ludpporas
1o Teme "MarHuTHbIe SIBJICHUS naGopatopus Releon,
Vilab, HoyTOyK
OBUIEE KOJIMYECTBO YACOB I1O 68 145

[TPOI'PAMME




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
HUcnoab3oBanue
Ne Kourpoasn- | IIpakru- uudposbie
Tema ypoka 000py10BaHUsA
n/n Bceero HbIE YyecKue o0pa3oBare/ibHbIE
P 6 HEHTPAa TOYKHU CCVDCLI
padoThI padoThI pocra pecyp
Ors /TUA
Mexannueckoe ABUxKeHne. MarepruaibHas
1 1 nabopaTopus 1Mo
TOYKA
¢dusuke, HOyTOYK
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bu6mmoreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474
Ors /TUA
3 PaBHOMEpHOE IPSIMOIMHEWHOE IBUKEHHE 1 J1abopaTopusi 1o bubmorexa HOK
P P A Patop https://m.edsoo.ru/ff0ad19a
¢du3nKe, HOyTOYK
HepaBHoMepHOE npsAMoIMHEITHOE Oorn /TUA
4 newkeHne. CpeaHsisi © MTHOBEHHAs 1 1abopaTopus 1o
CKOPOCTH ¢u3nKe, HOyTOYK
[IpsimonuHeliHOE paBHOYCKOPEHHOE OT'S /THA bubnuoreka [IOK
5 1 71a60paTopus 1Mo
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
¢u3nKe, HOyTOYK
orns /TUA
C o nmabopaTopus Mo
KOpPOCTb IPSIMOJIMHEUHOTO
6 ABHOYCKOPEHHOTO aBHKeHus. [ paduk 1 Pustice, HOYTOYK
PABHOYCKOP A P oI /THA
CKOPOCTH
nabopaTopus o
¢u3nKe, HOyTOYK
JlaboparopHas pabota "Onpenenenue Oorn /TUA
bu6mmoreka [IOK
7 YCKOPEHHUS TeJla MPU paBHOYCKOPEHHOM 1 1 71abopaTopusi 1Mo

JBI)KEHHUHU MO HAKJIOHHOM IUIOCKOCTH"

¢uzuke, HOyTOYK

https://m.edsoo.ru/ff0adb18




O /THUA

8 CBoOoaHoe najgenue tei. OnbiTel [anmnes 71a060paTopus Mo
¢duzuke, HOyTOYK
PaBHOMEpHOE MBUXKEHKE TTO OKPYKHOCTH. O3 /TUA
9 [Tepron u vactoTa obpamenus. JluneitHas n nabopatopus 1mo bubamorexa HOK
' patop https://m.edsoo.ru/ff0ael76
YIJI0Bask CKOPOCTH ¢dusuke, HOyTOYK
Ors /TUA
10 [leHTpOCTpEMUTENIBHOE YCKOPEHUE n1abopatopust 1o
¢dusuke, HOyTOYK
bu6moreka [IOK
11 I1 i H .B
epBbIil 3akoH HproToHa. Bektop cuibl httos://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. OT'S/THA bubnuoreka [IOK
12 . 1abopaTopus 1o
PaBHonelicTByIOIIAsA cuia https://m.edsoo.ru/ff0ae72a
¢du3nKe, HOyTOYK
13 Tpetuii 3akoH Herotona. Cyneprno3uius bubnuoreka [IOK
CHII https://m.edsoo.ru/ff0ae982
1 Pemenue 3amay Ha MpUMEHEHUE 3aKOHOB bubnuoreka [IOK
HerotoHa https://m.edsoo.ru/ff0aeb6c
OI'a/TUA
15 Cuia ocTH. 3aKkoH ['yka 71a6opaTopus 1Mo bubmorexa OK
yupyr ' b patop https://m.edsoo.ru/ffOaeca2
¢u3nKe, HOyTOYK
16 Pemenue 3anad no teme «Cuna ynpyroctu
JlaboparopHnas pabota «OnpeneneHue OF'S/THA bubnuoreka [IOK
17 71a60opaTopus Mo
KECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28
(u3nKe, HOYTOYK
I'>/THUA
18 Cuna Tpenust J(1)a630 aTOpHSI 10 bubmotera [IOK
P patop https://m.edsoo.ru/ff0af738
¢u3nKe, HOyTOYK
19 Pemrenne 3apau no teme «Cuiia TpeHUS» Bubmorexa LIOK

https://m.edsoo.ru/ff0afa26




JlaboparopHas padota "OnpeneneHue

O /THUA

bubmuoreka [JOK

20 nabopaTopus 1Mo
KOd(QpHIIMEHTa TPEHUS CKOIBKEHUS" PAToP https://m.edsoo.ru/ff0af8be
¢duzuke, HOyTOYK
Pemenne 3amad o reme "3akonsl HeroToHA. bu6mmoreka [IOK
21 "
Cuna ynpyroctu. Cuna TpeHus https://m.edsoo.ru/ff0afb8e
Cuna TSDKeCTH U 3aKOH BCEMUPHOTO Oorn /TUA
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO 71a6opaTopus 1Mo bubmorexa [IOK
' https://m.edsoo.ru/ff0af044
MagcHUs ¢dusuke, HOyTOYK
VYpoxk-koupepennus "J[BrkeHne TEI BOKPYT
23 rpaBuTaninoHHOTO 1IeHTpa (ComHeyHas HOYTOYK
cuctema). ["amaktuxu"
24 Pemenne 3agau no teme "Cuna TSKECTH U bu6moreka [IOK
3aKOH BCEMHUPHOTO TATOTECHHS" https://m.edsoo.ru/ff0af5f8
OIrs/TUA
[TepBast kocMHU€ECKast CKOPOCTb. bubnuoreka [IOK
25 n1abopaTopus 1o
HeBecomocTth 1 meperpy3ku https://m.edsoo.ru/ff0af33c
¢du3nKe, HOyTOYK
PaBHOBecue MaTepualibHOM TOUKH.
" OI'a/THUA
AoGcoroTHO TBEpAOE Teno. PaBHOBecHe bubnuoreka [IOK
26 . o n1abopaTopus 1o
TBEPAOTO Teja C 3aKPErIEHHONW OChIO (K, HOYTOYK https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cuiibl. LleHTp Tsbkectu ’
PaBHOBecHe MaTepuanbHOW TOUKH.
.. orns /TUA
AbcomoTHO TBEpIOE Teno. PaBHOBecHe
27 .. .. o nabopartopus 1o
TBEP/IOTO Tela C 3aKPETUIEHHOI OCBIO
¢u3nKe, HOyTOYK
Bpamienus. MomeHt cuibl. LleHTp TsxecTu
08 Pemenue 3anay no reme "MOMEHT CUIIBI. bubmuorexa [JOK
LenTp Tsxxectn" https://m.edsoo.ru/ffOb02b4
IToaroroBka K KOHTPOJILHOH paboTe 10
" P P bubmuorexa [JOK
29 TeMe "MexaHnuecKoe JIBUKEHHE.

Bsaumoneiictsue ten"

https://m.edsoo.ru/ff0b0408




KonTtponsHas paboTa 1o teme

bubmuorexa [IOK

30 "MexaHU4ecKOe IBHKEHUE.
: anu PRI https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten"
Nmnynsc tena. UMiynbe cuibl. 3aKoH OIa/TUA
31 COXpAaHEHUS UMIYJIbCca. YIIPYroe u 71abopaTopus 1Mo bubmmorexa LHOK
P YARCa. ZHPYE paTop https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJACHCTBHE ¢dusuke, HOyTOYK
32 Pemenne 3amad no Teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMIysbca" https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepenus "PeakTruBHOE O3 /THA
33 P per \ 1abopaTopus 1Mo
JIBHUKCHHE B IIPUPOJIC U TEXHUKE (UsHKe, HOYTOYK
Ors /TUA
34 Mexanudeckasi paboTa U MOIITHOCTh abopato 0 Bubmrorexa LIOK
JI TOPHUA II
P (1)1/131;;6 }fOYT GyK https://m.edsoo.ru/ff0b0a84
PaboTa cuitbl TsKECTH, CHITBI YIPYTOCTH U OT'S/THA bubmuoteka [JOK
35 n1abopaTopus 1o
CHUJIbI TPEHUSA (usnKe, HOYTOYK https://m.edsoo.ru/ffOb0db8
JlaGopaTtopnas pabora «Ompeneieaue
a60TI;1 CI/IIJ)IH TpeHI/m npu zBHOMe HOM OrS /THA
36 P P PHP Ij 1abopaTopus 1o
JBIKEHHUH TeJIa TI0 TOPU30HTAILHOM
¢u3nKe, HOyTOYK
TTOBEPXHOCTH
orns /TUA
CBs13b 3Hepruu 1 padotsl. [loTeHnanpHas
37 71a60paTopus Mo
HeprA ¢u3nKe, HOyTOYK
Kunernueckas sneprus. Teopema o Ors/THA bubnuoreka [LIOK
38 . 71a6opaTopus Mo
KUHETUYECKON dHEPrUuun (usiKe, HOYTOYK https://m.edsoo.ru/ffOb0c32
oros /TUA
39 3aK0H COXpaHEHHS YHEPTUU B MEXaHUKE nabopaTopusi o

¢uzuke, HOyTOYK




JlaboparopHas pabora «/3yueHue 3akoHa

O /THUA

bubmuoreka [JOK

40 nabopaTopus 1Mo
COXpPAHEHUS SHEPTUI) patop https://m.edsoo.ru/ff0b12fe
¢duzuke, HOyTOYK
I'D/THUA
KomnebaTenbHOE IBMKCHHE U €T0 ors/ bu6mmoreka [IOK
41 J1a00paTopHs 10
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
¢dusuke, HOyTOYK
I'D/THUA
42 3aryxatoiue koedanus. BeiHyXIeHHbIE © 69 / bubnuotexa [JOK
71a6opaTopus 1Mo
koJsiebanusi. Pesonanc patop https://m.edsoo.ru/ffob20f0
¢dusuke, HOyTOYK
Ors /TUA
43 MareMaTtrueckuii 1 NpyKMHHBIM MAsITHUKH 1abopaTopus 1o
¢dusuke, HOyTOYK
Ypok-uccienoBanrue «3aBUCUMOCTh Ord /TUA
44 nepuoa KojeOaHuii OT )KECTKOCTH 71a6opaTopus 1Mo bubmorexa HOK
pHon Patop https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a» (usuke, HOYTOYK
[IpeBparenue sSHEPTUN TPU MEXAaHUIECKUX OS> /THA
45 PeBp p p 1abopaTopus 1o
KOJIeOaHUSX
¢u3nKe, HOyTOYK
JlabopaTtopHas pabora «OnpeneneHue Ors /TUA
. bu6mmoreka [IOK
46 4aCTOTHI U TIEPHO/Ia KOJICOAHH I 71a60paToOpHs 1Mo
https://m.edsoo.ru/ffOblaec
NPY>KUHHOT'O MassTHUKA» ¢u3nKe, HOyTOYK
JlaGopaTtopHas pabota «IIpoBepka Oorn /TUA
47 HE3aBHCHMOCTH IepHoJia KoyeOaHuii rpy3a 71a60paTOpHsI 1Mo bubmorera [IOK
’ Patop https://m.edsoo.ru/ff0b197a
MOJBEIIEHHOTO K HUTH, OT MaccChl Tpy3a» (usnke, HOyTOYK
Mexannueckue BosiHbI. CBOMCTBa Ors /TUA
48 MeXaHH4ecKuX BOJH. [IpoosibHbIE U 71a60paTOpHsI 1O bubmotera [IOK
- HPOA PATOP https://m.edsoo.ru/ff0b21fe
IOIIEPEYHBIE BOJIHEI ¢u3nKe, HOyTOYK
Ora/rmAa
VYpoxk-koHdepenius "MexaHn4ecKre BOJTHbI
49 p (epenn nabopaTtopua no

B TBEpOM Tene. CelicMuueckue BOIHbI"

du3nKe, HOYTOYK.




50

3Byk. Pacnipoctpanenue u oTpaskeHne 3Byka

HoyTbyk

Ypok-uccienosanue "Habmonenne

O /THUA

o1 " nabopatopus 10
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI
¢dusuke, HOyTOYK
I'pomMKOCTB 3ByKa U BBICOTA TOHA.
52 P EIK HoyTbyk
AKYCTUYECKHI pe30HaHC
53 VYpoxk-koudepenius "YapTpa3Byk U HovT6 bubnuotexa [JOK
TOYK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" oy https://m.edsoo.ru/ffOb23ca
[ToaroToBka K KOHTPOJBHOU paboTe 1Mo
" bubnuoreka [IOK
54 TeMe "3aKOHbI cCOXpaHeHUs. MexaHnueckue
" https://m.edsoo.ru/ffob25f0
KOJIeOaHUs U BOJTHBI
KonTponbHas pabota no teme "3aKoHbI
55 COXpaHEHHUs. MexaHH4YeCKre KOJIeOaHHsI 1
BOJIHBI"
OIa/TUA
DIJIEKTPOMArHuTHOE MOJIE. bubnuoreka [IOK
56 1abopaTopus 1o
DJIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
¢u3nKe, HOyTOYK
S57 CBoiicTBa 311EKTPOMAarHUTHBIX BOJH
OI'a/TUA
Ypok-koupepennus "Llkana niabopatopus 1o
AJIEKTPOMArHUTHBIX BOJIH. Mcronb3oBanue Qusnice, bubnuoreka [IOK
58 . [udpposas
3JIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM https://m.edsoo.ru/ffOb2fe6
. nmabopaTtopus
CBASH Releon, Vilab,
HOYTOYK
Ors /TUA
VYpoxk-uccnenosanue "M3yueHue cBOMCTB J1abopaTopusi 1Mo
P & patTop bubmuorexa [JOK
59 3JIEKTPOMAarHUTHBIX BOJIH C IOMOILBIO (usnke,

MoOMIBHOTO TenedoHa"

Hudposas
nabopaTtopust

https://m.edsoo.ru/ff0b2c6c




Releon, Vilab,

HOYTOYK
60 Pemrenue 3aiay Ha onpeienieHNe 4acTOTh U
JUTMHBI 3JICKTPOMArHUTHOW BOJTHBI
Oors /TUA
nabopatopusi o
61 DneKTpoMarHuTHas IpUpojIa CBETa. %)IHZI;IKe’ bubnuotexa [JOK
51 OBast
CxopocTts cBeTa. BosHoBbIE CBOMCTBA CBETA P https://m.edsoo.ru/ff0b31d0
nabopaTopust
Releon, Vilab,
HOYTOYK
Hcrounuku ceera. [IpsmonmuueitHoe
62 acrpocrpaHenue csera. 3arMeHus ComHia HoyTbyk bubnmorexa LOK
pacrpoctp ' Ty https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKkoH oTpakeHus cBeTa. 3epkana. Penienue Oorn /TUA
63 3aJ71a4 Ha MIPpUMEHEHME 3aKOHA OTPaXKCHUSI abopato o bubnmorexa [IOK
JI TOpHUA I
P ™ patop https://m.edsoo.ru/ff0b38c4
CBETa ¢du3nKe, HOyTOYK
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS OS> /THA bubnunorexa [JOK
64 1abopaTopus 1o
CBETa https://m.edsoo.ru/ff0b3aea
¢u3nKe, HOyTOYK
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA. o2 /TUA
bubmuorexa [JOK
65 Hcnonp30Banue NOJHOTO BHYTPEHHETO 71a60opaTopus Mo
https://m.edsoo.ru/ff0b3c5¢
OTPaKCHHUS B ONITUYECKUX CBETOBOAX (usnke, HOyTOYK
JlaGopaTtopHas pabora "VccnenoBanue
orns /TUA
3aBUCHUMOCTH YTJIa PEJIOMIIEHHS CBETOBOTO
66 Jiyda OT yIJia majieHus Ha TpaHuIle "B Aaboparopis 10
yaa o ""yr e PAHHIE "BO3AYX ¢u3nKe, HOyTOYK
CTEKJIO
" oros /TUA
Ypok-koHpepennus "Vcnonp3oBanne
67 71abopaTopusi 1Mo

TIOJIHOTO BHYTPCHHETO OTPAKCHUS:

¢uzuke, HOyTOYK




CBETOBO/IbI, OIITHKOBOJOKOHHAS CBS3b"

Oora/TUA
68 JIunzel. OnTHYecKas CUiia JIMH3bI 71abopaTopusi 1Mo bubmmorexa LHOK
' (bmnie }foyﬁy}( https://m.edsoo.ru/ffob3f2c
Oora/TUA
69 [TocTpoeHue n300paxeHMit B IMH3aX nabopaTopust o bubmorera [IOK
P P (1)1431/Il:<e }?O}/TGyK https://m.edsoo.ru/ffOb444a
JlabopaTtopHnas pabota "OnpeneneHue Oorn /TUA
70 (hOKYCHOTO PaCCTOSIHUS M OITUYECKOM CHJIBI sabopaTopusi o bubmmorexa HOK
7 Ii patop https://m.edsoo.ru/ff0b4206
cobuparorei JTMH3bI" (usuke, HOYTOYK
I'D/THUA
VYpoxk-koudepenius "Ontruaeckue ors/ bubmuotexa [JOK
1 " nabopatopus 1mo
JIMH30BBIC TPUOOPHI (usiKe, HOYTOYK https://m.edsoo.ru/ff0cOa7e
Ors /THUA
72 I'ma3 xak ontuyeckas cucreMa. 3peHue J1abopaTopusi 1o bubmmorexa HOK
P (bmnl;e }?Oymy]( https://m.edsoo.ru/ff0b4684
Ypoxk-koHpepenuus "Jledextsl 3penus. Kak
73 P Pepen " fled P HoyT6yk
COXPaHUTh 3pEHUE
Pa3noxxenue 6e10ro cBeTa B CIIEKTP. O3 /TUA
bu6mmoreka [IOK
74 OnbiTel HetoToHa. CrioxeHnne 1abopaTopus 1o
https://m.edsoo.ru/ffOc0f4c
CHEKTpalbHBIX IIBETOB. /lucnepcus ceeta (usmke, HOyTOYK
Jlaboparopnas pabota "OnbIThI IO
orns /TUA
Pa3IoKEeHUI0 OENIoTo CBEeTa B CIIEKTP U bubnuoreka [IOK
75 71a60opaTopus Mo
BOCHPUATHIO I[BETA MPEIMETOB MPHU UX (K, HOYTOYK https://m.edsoo.ru/ff0cOe2a
HaOIIO/ICHUH Yepe3 I[BETOBbIE (GUIBTPHI" ’
Ypok-npaktukyM "BoaHOBBIE CBOMCTBA OIs/TUA
76 CBeTa: AUCIIepCcHsl, UHTEPPEPEHITUS U 71a60paTOpHsI 1O
nudpakuus” (usnke, HOYTOYK
77 OmnsiTel Pezepdopaa u mranerapHast MOAEITh HoyTbyk bubmmoreka [IOK




aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Mogens atoma bopa HoyTbyk

79 Hcnyckanue n ?ornomeHne CBETa aTOMOM. HoyT6yk bubnuoreka [IOK
KBanTel. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 YPOK-HpaKT'I'/IKYM "HaGroieHue CiekTpoB HoyT6yk bubnuotexa [JOK
HCITyCKaHUs https://m.edsoo.ru/ff0c1550

. bubnuoteka [JOK

81 PannoakTuBHOCTH U €€ BUIBI HoyT6yk htts://m.e dsooL.Iru 01672

82 Crpoenue atomHoro siapa. Hyknonnas HoyT6yK bubmuorexa [JOK
MOJIENTD https://m.edsoo.ru/ff0c18ac

83 PamnoakTuBHBIC IpeBparnieHus. M30Tomns HoyT6yk ]:tTrfsJ:I/I;I;.T;I;?)Sr(U)/I:deaM

84 Pemenue 3amad mo teme: "PagnoakTuBHEBIC bubmuotexa [JOK
npespameHus” https://m.edsoo.ru/ff0clbda

85 [Tepuona momypacmana HoyTbyk

36 Ypok-koHpepenius "PagnoakTuBHbIS HoyT6yK bubnuoreka [IOK
U3JIyYCHHUS B IPUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SInepHbie peakiuu. 3aKOHbI COXpaHEHUsI HoyT6yK bubnuoreka [IOK
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsA3U aTOMHBIX sep. CBs3b HoyT6yK bubmuorexa [JOK
MAaccChl ¥ DHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no reme "SnepHoie
peakuun"

9 Peaknuu cuntesa u neneHus ﬂz[ep... HoyT6yK bubmmoreka [IOK
Ucrounuku 3ueprun CosHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuus "SnepHas sHepreTuka.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYEHUN HA HoyTbyk

JKUBbIE OPraHU3MBbI"




[ToaroToBka K KOHTPOJIbHOM paboTe Mo
Teme "DJIeKTpOMarHUTHOE TOJIE.

bubmuoreka [JOK

92
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"
KonTtponsHas paboTa 1o teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBEBIE
sIBJICHUS"
Ors /TUA
nmabopaTopus mo
¢usuke,
94 [ToBTOpenue, o6o6menue. JlaboparopHsie Ly bu6mmoreka [IOK
n OBast
paboTsl o Kypcy "B3aumoneiicteue Ten" P https://m.edsoo.ru/ff0c245a
nmabopaTopus
Releon, Vilab,
HOYTOYK
[ToBTOpenue, o6obmeHue. Pemenne
95 ACUETHBIX U KaYeCTBEHHBIX 3aJ1a4 110 TEME bubmmorexa [OK
£) " https://m.edsoo.ru/ff0c2572
TemoBbIe mpoiecch
[ToBTOpeHue, o6oomenue. Pemenue
bu6mmoreka [IOK
96 pacyeTHBIX U KaYeCTBEHHBIX 3aJ1a4 110 TEME
" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUTaTENICH
[ToBTOpeHue, o6odmeHre. Pemenue
bubmuorexa [JOK
97 pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 10 TEME
" " https://m.edsoo.ru/ff0c2b30
KIII anexTpoycTaHOBOK
Ors /TUA
nabopaTopus 1o
08 [ToBTOpenue, o600meHue. JlaboparopHbie dusnke, bubmmoreka [IOK
paboTsI o Kypey "CBeToBble sIBIEHUS" Ludposas https://m.edsoo.ru/ff0c2c52
nabopaTtopust

Releon, Vilab,




HOYTOYK

[ToBTOpenue, o6o6menue. Padora c

99 TEKCTAMH I10 TEME "3aKOHBI COXPAHEHNS B 1 bubnmorexa LHOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
OI'D/TUA
nabopatopusi o
100 [ToBTOpenue, 0606menue. Pabora c 1 %)Im;dl(e’ bubnuoreka [IOK
H OBas
Tekctamu 1o teMe "Kosebanus 1 BOJIHBI" P https://m.edsoo.ru/ff0c2e82
nabopaTopust
Releon, Vilab,
HOYTOYK
101 [ToBTOpenue, o6o6menue. Paborta ¢ 1 HoyT6yk bu6mmoreka [IOK
TekcTaMu 1o TeMe "CBeTOBLIE IBICHNUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMHu 1o TeMe "KBaHToOBas U sepHast 1 HoyTbyk
¢duzuka"
OBIIEE KOJIMYECTBO HACOB I1O 102 97

I[TIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJI1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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