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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MIpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYaIOIIMUXCS U OpraHMU3alfi0 H3y4YeHUs
bu3MKKM Ha NESITENIbHOCTHOW OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiesieHue yaeOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEAMETHOTO COACPXKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM Il €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3WYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEW u (PU3HUECKOU
reorpadueii, BHOCUT BKJIAJ B €CTCCTBEHHOHAYyYHYI0 KapTUHY MU,
NpenocTaBisieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOoja
MO3HaHMSI, TO €CTh CII0Cc00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUEecKOro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH H
UHTepeca K HayKe y 00y4yaronxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIQJICHUE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATh HAYYHBLIC AOKA3aTCJILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpranuzanmusx Poccuiickoit @enepauuu, peann3yroNMx
OCHOBHbIE 00111e00pa30BaTENbHbIE IPOTPAMMBI.

Lenu nzydenust Gu3uKu:

NPUOOpPETEHUE HWHTEpeca M CTPEMJICHUS OOydJaroluxcs K HaydHOMY
H3YYEHUIO TIPUPOJBI, PA3BUTHE HMX HMHTCIUICKTYAJIIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJe TTO3HAHUSA B (HOPMHUPOBAHHE
WCCJIEIOBATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHHS KaK pe3yJibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
dbopMHUpOBaHUE TPEACTABICHHA O PO (DU3UKH ISl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyayuen
poeCCUOHAIIBHON JISITEIIbHOCTH, CBS3aHHOMN C (DU3UKOM, IMOATOTOBKA K
JagbHEHUIIIEeMy OOYUYCHHIO B 3TOM HaMpaBJICHUU.

JlocTkeHne 3THX Iejiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

NpuOOpeTeHNEe 3HAHWKW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYCCKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINNX pPACUYETHBIX 3a]ad ¢
UCITOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh PUPOJTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(poOpMaImeln (GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(POpMAIIHH;

3HAKOMCTBO CO cepamu poecCHOHATEHOMN AesTETPHOCTH, CBI3aHHBIMU
C (u3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oob11ee yuCiIo0 YacoB, pEeKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 vacoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemsiii B mporpamMmMe mno (u3Hke nepeyeHsb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBHUIYAIbHBIX OCOOEHHOCTEH
00y4Yaromuxcs, CIUcKa SKCIIEPUMEHTANbHBIX 33JaHUH, MpengaraeMblX B pamKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
®Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

duszuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocTs u3MepeHnii MexiyHapoiHasi cucTeMa euHuII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcrecTBeHHOHAy4YHBIM METOJA TMO3HAHMS: HAOJIOJICHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIIbIO MOIeIeH

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBHOTO Mprbdopa.

2. H3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH MOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllle, YeM OOoJIbIlle BHICOTA
MmycKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbI, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEIIIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBs3b MEX]y CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBHUKECHHUS.

2. Habmonenne nuddysum.



3. HabGmonenue ~ siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOpOCTh IPU HEPAaBHOMEPHOM JBMKEHMM. Pacuer mytu u
BPEMEHU JBUKEHUS.
SlBnenve wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MNpUYAHA
U3MEHEHUSI CKOPOCTM JBH)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IUHULE
00BEMa BEIIeCTBA.
Cwmita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Criia ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTy. Crila TsKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Teja.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKECHUS.
3. HaGmronenue siBieHUs HHEPLMH.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MTPHU B3aUMOJEHCTBUU TeJI.
5. CpaBHeHHE Macc 10 B3aUMOJACHCTBUIO TEI.
6. CIl0)EeHue CUJI, HAaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMSI (LIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. Ompenenenuie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MTPUII0KEHHON CHUIIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, JKUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT oObema, Temmneparypsl. llepenaua naBieHus
TBEPJBIMU TEJIAMU, XKUJIKOCTSIMU MU TazamMu. 3akoH Ilackans. [lneBmatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTmdeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000souku 3emiu. OmbiT Toppuuenmu. M3mepeHnue arMochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCThH BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTu
T€Ja U MIIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

o vk w N e
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WJIA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
YKUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICW  CHUJIbI, JCHCTBYIONIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa MOrpY>KEHHOU B
JKUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH >KUIKOCTH.

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

Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexannyeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KoadduumeHnt momnesHoro neicTBus (manee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHHUYECKOU OHCPI'UH.
8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnuectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMaurBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro pacupeHus Teml.

N3meHenue naBieHUs Ta3a MpU U3MEHEHUHM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPaTypHhl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEPrud Tejla B pPe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBEHUSI TEIUIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUECKUM LIMJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIC SIBJICHHS.

Onextpusanus Ten. JlBa poaa 3JIEKTpUYECKMX 3apsaoB. B3ammopeiicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
WCTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MAapajuleNIbBHOE  COCIUHEHHE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHATHL.  B3auMoAelWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1OJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKHUX 3aPSI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3Mepenne CUilbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUs BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osjie Toka. DJIEKTPOMAarHurT.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o u k~ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tel HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOrO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWJIBl TOKa TPU MapaJUIeTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TIPU  HX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIbl  B3aHMMOJEHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3y4eHHe paboThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBrkeHue. (CBoOOHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u vacrora oOpaieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0H HproToHa. Bropou 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHust: cujia TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecomocCTh 1 neperpysku.

PaBHoBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanudeckass pabora W MOITHOCTh. PaboTa CMI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpruu U paboThl. [loTeHnnanbHas 3Heprus Tena, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHHSI MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. HaGnroneHue MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u kW

9.

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

CpaBHEHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO e Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS MTPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO ABYKCHUS.

Habmroienue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3auMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITYyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUr PpHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP ABUKEHUH TeJIa M0 1€ CTBUEM
NPY>KUHBI.

Jlabopamopnwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHs] Teja MPU PAaBHOYCKOPEHHOM JBIMKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTU NPYKUHBI.

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



10. Onpenenenrie  pabOTHl CWIBl YIOPYrOCTH TIpU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOAaTETbHOM JIBHIKEHHH.

3aryxaomue — koinebanus.  BpHyxkzaeHHble — KojeOaHusa.  Pe3onasc.
Mexanudeckue BOJIHBI. (CBOICTBA MEXaHMUYECKMX BOJIH. IIpomosibHblE WM
IONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOoCTpaHEHUS.
MexaHndecKkue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHAa. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnrogenue koneOGaHWil Ted MO NEWCTBHEM CHIIbI TSHDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJICOAHUM U pe30HaHCa.
PacnipocTpaHeHne Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogeHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamopubte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHUKA.

2. Ompenenenuie 4acTOThl U IEpHOJa KOIeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIEOAHUM MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOaHU MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTU TEpHOJia KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.
6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
JIEKTPOMATHUTHOE 110J1€ U JJIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BodHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBeta.  IIpsmonunHelriHoe
pacnpoctpanenue cBera. 3atMeHus CosHna u JIynsl. Otpaxkenue ceeta. [1nockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparomieii JnH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBust ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

S A A I

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAa)KEHHUSI CBETOBOIO Jiydya OT yrja
NaJCHUs.

2. W3ydeHue xapakTepUCTHK H300paKeHHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yIJia
NaJICHUS Ha TPAHULIE «BO3yX—CTEKIION.



4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMparoIen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (DUIIBTPBHI.

KBaHTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NMOrioeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PagnoaktuBHOCTh. AJbda, 6eTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsOBOIO U MacCOBOT'O YHCEl.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HM3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrtpanus uzinydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulonIHbIX U JIMHEWYATHIX CIIEKTPOB U3JIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JJI CUCTEMAaTHU3aluu
U 0000IIeHWS  TPEIMETHOTO  COACpKaHWsI M OMbITa  JCSATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BHUJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHATH (PU3NUCCKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIM XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYAIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWH pacrmo3HaBaTh M HAYYHO OOBSICHATH
buznyecKre SBICHHS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe JUIsl MPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HAaMOOJIEe BAXHBIX JOCTIKCHHIA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA TMPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJsS BKIIOYAET OAKCICPUMEHTAIBHOE
UCClIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEHMIIEH COCTaBIISIIOIIEH
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIHUX YCIIOBUSX;

- c(pOopMUPOBAHHOCTh HaBBbIKa pediexkcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 %€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHO€ Yy4YaCTHE€ B PEUICHMM MPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX C (PU3HUKOI;

e 7)3K0JI0TrH4€CKOro0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHWW I pELIeHUs 3a7ad B
00JIaCTH OKpY’)KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPeibl;

e - OCO3HaHME TJI00AJBHOIO XapaKTepa HKOJOTUYECKUX IMpoOJIeM U IMyTed ux

pelieHus;

e 8) agmanTanmuMm K HU3MEHSIIONIMMCS YCJOBHUSIM COLUMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
e TEIbHOCTD;

e - NOTPeOHOCTH B (POPMHPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (POPMYIHPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HMUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTUSA B NPUOOPETCHUH HOBBIX (U3UYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATh U BBISABIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e - OIICHKAa CBOMX JICMCTBUM C YYETOM BIIMSHHUS Ha OKPYXKAIOIIYI CpeEny,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBnle JJornueckue JelicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKKM OOBEKTOB
(sBNIEHUN);



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALMU, OCHOBAHUS IJIS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSM;
BBISBJISITH MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHUU (PU3NUYECKUX
SIBJICHUHA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3aaun (CpaBHEHHE HECKOJIbKMX BApUAHTOB peElIeHUsA, BHIOOp Hamboliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BONPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PUIUYECKOTO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIOICHUS, OTBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMKM WIM JaHHBIX C Y4€TOM MpPEMAJIOKEHHOW y4eOHOU
(bU3UIECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh MU UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH peUIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOIPOCHI [0 CYIIECTBY 00CYX/1aeMOW TEMBbI U
BBICKA3bIBAaTh HJEU, HAIlEJICHHbIE HA pELICHUE 33JaYd U MOAJAEp KaHHE
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKHUBaTh pa3INune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCHMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyalbHOW pabOThl TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMATPH IIEJTH COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIDKEHHIO: PpACIpPEeNeNATh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JIPYTHMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOLINUX
JUISL pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
TpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3a7a4ul WIIH
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUN;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ IIPEJIaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBINIOJHEHUS
(bu3MUecKOro UMCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIUXCA CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb Ce0s HA MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
puU3HaBaTh CBOE MPaBO Ha OIMMOKY MU pelIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPAaeKTOpHUs, PaBHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya MOaBJICHUS TBEPABIMU TENaMU, XUIAKOCTAMU U
razamud, arMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEXKUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOc(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PUBMYECKUE SIBJICHUS, UCIOJb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHus, AaBliecHHWe (TBEPAOrO Tela, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKass paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPHU OMKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTHMH BEIMYMHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBUIO paBHOBecHs phiuara (0710ka),



«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(dopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(U3HMYECKUX METOJI0B, B OITMCAHUM UCCIIEI0BAHUS BBIJIEISATH IPOBEPSIEMOE
npeanojoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3yNbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (hM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAAN CONPUKOCHOBEHHMS TEII, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYKEHO TEJIO, YCIOBUMN
IUTaBaHMsI TeJ, YCJIOBHMI paBHOBECHS pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOnuIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs  CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B JKHJIKOCTh Te€J0, KOI()PHUIMEHT MOne3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHUN CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMACHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, MNOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOH Ha WX OMNHCAHHUA (B TOM YHCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(Mopmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYUBONW WM MOXET OBIThH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro coiepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUH, NPU H3TOM TPAMOTHO HCIOJIb30BAThH



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALlUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JCWCTBUM, aJCKBATHO OLICHHUBAaTh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy 00yueHus B 8 kiiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE JBUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO3/lyXa, TEMIlepaTypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsi/l, FJIEKTPUYECKOE M0JIe, MPOBOJHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, Terionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIIWS, IUUIaBJICHUE, KpuUcTaum3aiusa (OTBEpJIeBaHUE), KHUIICHUE,
Teronepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TIOJIs Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHUI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emiH, Jpedd MOoJFOCOB, POJIb MArHUTHOTO TOJISI JJIs YKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIB3YS
bu3ndecKue BeTUYNHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
TUIaBJICHUS, yJelbHAs TeIIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAS BIIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUHN 3apsii,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BETUYMH, 0003HAYEHUS] U EIUHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJb3Ysd OCHOBHBIE II0JIOKEHUS MOJEKYIAPHO-KUHETUYECKOU TEOPUH
CTPOEHHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiia, 3aKoH OMa 1l yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
[IaroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCIOJIB3YSd 3aKOHBI U
dbopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBHUS 3aJladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX JJIS1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIINTh MPH MOMOIIU
(Gu3NYECKUX METOIOB, MCIOIb3Ysl OMUCAHHE HCCIECIOBAHM, BBLICIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(buznyecKux CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IIoIWAaa €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJEUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJIE€HM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IIPOBEpPSEMBbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUsS]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HANpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEAys NPENJIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUA (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, THTPOMETp, MapoBas TypOHHA, aMmIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUYECKUX
Henen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycaoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX ETEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHUSI 3J0POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACPKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MUITM MOKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3HYECKOrO0 COJEpKAHMs, CHPAaBOYHBIE MaTepHabl,
pecypcsl cetd MIHTepHET, BiIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH PE3YIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIBCKON JEATEIIBHOCTH, NPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOXK/IaTh BBICTYIUICHHE IPE3CHTALMEN;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAaHUN (U3HMUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33Jja4aMU, CJIEIUThH 34 BHIIIOJHEHUEM ILJIaHA IEUCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(MIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeaMeTHbIE pe3ysibTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, maacTaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh U NEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M MOTJIOIIEHU, allb(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETUKA;

pazniuuath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHHe OeIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HYECKUX SBJICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHaMH, 05XO, LBETa Te,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IEHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U  PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJAUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX HW3JIyYECHUU Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UUECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BENIUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla TpH
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHASI SHEPrusi Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOU
NPYKUHBbI, KHUHETUYECKAas DSHEpPrus, IOJIHAS MEXAHUYeCKas >SHEeprus,
NEepHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HAaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJbCA, 3aKOHbI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MaCCOBOTO YMCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3adaud  (ONHUparoIMecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUA (PU3nUecKon
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METOMOB, HCIONB3ysS OMHCAHHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAaHUSA, J€JNaTh  BbIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUW WK
(¢u3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHUsl HHEPrUM, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHs B
IUTOCKOM 3epKalie W CBOMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomiei
JUH3€e, HAOI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeHee 3HAaYeHHE W3MEpSIeMON BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BAaHUEM TMPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HayalbHON CKOPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTH4YEeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl IMOJYyYEHHOM 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpaduKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUsI CKOJBXKEHMs, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECcKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nnyaTh OCHOBHBIC NPHU3HAKK W3YyYEHHBIX (QHU3UUECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha WX OMNHMCAHHUA (B TOM YHUCIHE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOTN, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEoOXoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300pAKEHUI B MIIOCKOM 3€pKajie U COOUpArOLeH JTMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U COOJIOACHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNICeHUsI JOCTOBEPHOCTH TMOJYY€HHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
UHpOpMAIlMUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WIN UCCIEN0BATENbCKON
HNEATEIBHOCTH, IIPM  OTOM TPaMOTHO  MCIIOJIB30BAaTh  HU3YyYECHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuekTpoHHbIE (HUGPOBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 ®du3uka - HayKa 0 Ipupoae 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DOu3nvecKre BETNYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 1 https://m.edsoo.ru/2SJ151M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edso0.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 Mexanndeckoe JBHKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 HNuepus, Mmacca, MIOTHOCTh https://m.edsoo0.ru/GXPU4MTSP
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
apienue. [lepenaua naBiaenust TBEpABIMU
4.1 A perata A pA 3 https://m.edsoo.ru/XODW367P2

TCJIaMHU, XUJIKOCTAMHU U ra3daMu




4.2 \ JlaBiieHHE )KUAKOCTH 5 ‘ ‘ https://m.edsoo.ru/2MVXZ0KI 4
4.3 ‘ ATMocdepHOe aBIcHHE ‘ ‘ https://m.edsoo.ru/T7134SXNO
eiicTBHE KUJKOCTH U ra3a Ha
4.4 l A . A 7 3 ‘ https://m.edsoo.ru/NFE6OY 8NK
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 1 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edsoo.ru/504NQXKX9
5.3 MexaHudeckasi SHEpPTus 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 12

[NPOTPAMME




8 KVIACC

[NPOT'PAMME

KoanuecTBo yacos
HaumeHnoBaHue pa3aesioB U TeM DuekTpoHHbIE (HU(POBDbIE)
Ne /i Konrtpoannbie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie MPOIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUYECKUE 3apsiibl. 3apsyKEHHBIE
2.1 p p Uﬂ P 7 1 https://m.edsoo.ru/R4QORCTQ4
Tela ¥ UX B3aUMOJICHCTBUE
22 IToCTOSTHHBIN 2IIEKTPUYECKHUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 ONEeKTpOMarHuTHAsE NHIYKIHS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHoe Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
- 68 4 14.5




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne i/ Konrtpoannbie Ilpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHHYeCcKOe IBI)KEHUE B CITIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OMHUCaHUs
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo0.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHUS U BOJHBI
2.1 ‘ Mexannueckue KoneOaHus 7 ‘ ‘ https://m.edsoo.ru/SSVIGSAI3
22 ‘ MexaHuueckre BOJIHBI. 3BYK 1 ‘ ‘ https://m.edsoo.ru/DHIJG8AS50
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMArHuTHOE MOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BEEYQ
AIIEKTPOMATHUTHBIE BOJIHBI
Wroro no pazmeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0HBI paCIIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIun3pl 1 onTHYeCcKUE TPUOOPHI https://m.edsoo0.ru/20WNYKRX1
4.3 Paznoxxenue 6e10ro cBETa B CIEKTP 3 2 https://m.edsoo.ru/2Z5SAHODTO
Wroro no pazmeny 15




Pa3zgen 5. KBanToBLI€E IBJIEHUSA

Hcmyckanue u MOTJIONIEHUE CBETa
5.1 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 Crpoenue aTOMHOrO siApa 1 https://m.edsoo.ru/USWX2R6IB
5.3 SlnepHblie peakuuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazgeny 17
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYIb
I1 600
6.1 OBTOPCHHE I ODODIICHHE CONCPAAHI 9 2 https://m.eds0o0.1u/JKQXVISBE
Kypca ¢pusmku 3a 7-9 xmacc
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
SIBieHUs IPUPOBIL.
Ou3nyecKue sIBICHUS

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

KoaudecTBO 9acoB

KonTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3y4YeHUS

02.09.2026

07.09.2026

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/I16U53L6H

duznyeckue BEINYNHBI U UX
u3MepeHue

09.09.2026

https://m.edsoo.ru/6ZYFTFPA7

Ypoxk-uccienoBanue
"U3mepenue Temneparypsl npu
MTOMOIIIN >KUJJKOCTHOTO
TEPMOMETpA U JaTYHKA
TeMmeparypbl"”

14.09.2026

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4aroT
npupoay. EcTecTBeHHOHay4HBIN
MeTo[ nmo3Hauusa. Onncanue
(bu3nyecKuX SIBICHUN C
MIOMOILBIO MOJEIeN

16.09.2026

https://m.edsoo.ru/3LPP2HPX?2

VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: 1aJbHOCTh MOJETA
1iapuKa, mymeHHOro

21.09.2026

https://m.edsoo.ru/9YLZITEMU




TOPHU30HTAIILHO, TEM OOJIbIIE,
4geM OoJIbIIe BBICOTA IycKa'

Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIeCTBA

23.09.2026

https://m.edsoo.ru/FSPU40LYR

JIBM>KeHUE 4acTHIl BELIECTBA

28.09.2026

https://m.edsoo.ru/HQ31SN1F3

10

11

12

VYpok-uccnenoanue «OMbIThI
10 HAOJIIOAEHUIO TEIUIOBOIO
pacIIUpPEHHUS Ta30B)»

ArperaTHLIe COCTOsIHUA
BCIICCTBA

B3anmMocssase Mexnay
CBOMCTBAMM BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
ATOMHOMOJIEKYJIIPHBIM
crpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

MexaHnnyeckoe ABUKEHUE.
PaBHOMEpHOE U HEpaBHOMEPHOE
TIBUKCHHE

30.09.2026

05.10.2026

07.10.2026

12.10.2026

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo.ru/STRDWACXM

https://m.edsoo.ru/AWMI1DBI48

https://m.edsoo.ru/3W6CCIHB 1

13

Cxopoctb. Eqununbs! ckopoctu

14.10.2026

https://m.edsoo.ru/29GPTJAKL

14

15

Pacuer nyt u BpemeHn
JBAKEHUS

WNuepuus. 3aKkoH UHEPLUH.
B3auMozeincreue Ten kak
IIPUYMHA U3MEHEHUS! CKOPOCTH

19.10.2026

21.10.2026

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

JIBYIKEHUS TEN
IImotHoCTh BemecTBa. Pacuer
Macchl 1 00beMa TeJia Mo €ro
IUIOTHOCTH

09.11.2026

https://m.edsoo.ru/0S71X3DPS

17

Jlaboparopnas pabota
«Ornpenenenue MIOTHOCTH
TBEPIIOTO TEIA»

11.11.2026

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Perenue 3agay no teme
"TlmotHOCTH BemecTna"

Cuna Kak XapakTepucTHKa
B3auMoencTeusa tea. Cuia
ynpyroctu. 3akoH ['yka

JlabopartopHnast pabota
«M3ydeHue 3aBUCUMOCTH
pactsbxeHus (nepopmanyn)
IPY>KUHBI OT IPUI0KEHHON
CHJIBI»

SBnenue tarorenusa. Cuia
TSKECTH

16.11.2026

18.11.2026

23.11.2026

25.11.2026

https://m.edsoo.ru/SODYVYG49

https://m.edsoo.ru/NV56FY1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

22

CBs13b MKy CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3aga4 no teme "Cuina
TsSDKECTH"

30.11.2026

https://m.edsoo.ru/8PZHPV1YJ

23

Cuna TsKecTH Ha IpYTux
maHerax. Gusnyeckue
XapaKTEPUCTUKH ILIAHET

02.12.2026

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenne cuit. JluHamomeTp

07.12.2026

https://m.edsoo.ru/IT1ZGKCKH




25

26

27

Bec Ttena. HeBecomocTth

CiioxeHue IByX CHJI,
HaIpaBJIEHHBIX 10 OJTHOM
npsmoii. PaBHoecTByo1mas
CHII

Pemrenue 3agad mo reMme
"PaBHonelicTByrOIAs cui”

09.12.2026

14.12.2026

16.12.2026

https://m.edsoo.ru/UAOISQ8RE

https://m.edsoo.ru/L6SNUZVZSE

https://m.edsoo.ru/MKPXDZNXS5

28

29

TpeHue CKOIbXKEHUS U TPEHUE
nokosi. Tpenue B npupone u
TEXHUKE

JlaGoparopHnas pabota
«M3yueHne 3aBUCUMOCTH CHJIBI
TPEHUS CKOJILKCHHSI OT CHITBI
JIABJICHUS U XapaKkTepa
COIPHUKACAOITIXCS
MMOBEPXHOCTEI»

21.12.2026

23.12.2026

https://m.edsoo.ru/TA1EOSMMH

https://m.edsoo.ru/TAQP4B30A

30

31

32

Pemenue 3agau Ha onpeneneHne
PaBHOJCMCTBYIONIEH CUIIBI

Pemenue 3amau mo remam: «Bec
tenay, «['paduyeckoe
n3o0paxeHue cum, «CHiIb,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHU4YecKoe IBUKEHUEY,
«Macca, IIIOTHOCTB Y, «Bec
tenay, «I'padpuyeckoe
n3o0pakeHue crn, «CUIbDy

28.12.2026

30.12.2026

11.01.2027

https://m.edsoo.ru/5YY23XXSD

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/P4AROSWE4D




33

34

35

JaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUICHHUS
JABJICHUS

JaBienune raza. 3aBUCUMOCTD
JaBJICHUS Ta3a OT 00bEMa,
TEeMIIepaTypbl

[Tepenaya naBiieHust TBEPABIMU

TCI1aMU, X KUAKOCTAMHU M Ia3aMU.

3akoH [Tackansg

13.01.2027

18.01.2027

20.01.2027

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544YMX9WR

https://m.eds00.ru/CG5POSNWO

36

I[aBJ'IeHI/Ie B XKXUJKOCTH U Ia3c,
BBI3BAHHOC IIGfICTBHCM CHIJIbI
TAXKECTU

25.01.2027

https://m.edsoo.ru/K7T1219UC

37

38

39

Perenue 3agay mo teme
«JlaBlieHYE B KUJIKOCTH U Ta3e.
3akou [Tackamsy

Coobmarommuecs: cocy/isl

I'mppaBnuueckuit mpecce

27.01.2027

01.02.2027

03.02.2027

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7HDBMDHR?2

https://m.edsoo.ru/67X2L.F396

40

41

Manomertpsl. [lopuaeBoi
JKUJIKOCTHBIA HACOC

AtMmocdepa 3emmu. [Ipuannbl
CYILIECTBOBAHHSI BO3YIIHOM
000109KH 3eMJTH. 3aBUCUMOCTD
aTMOC(EepHOTO TaBJICHHS OT
BBICOTBI HaJl YDOBHEM MODSI

08.02.2027

10.02.2027

https://m.edsoo.ru/5G846G7I8

https://m.edsoo.ru/DRQ6ZPW 1M

42

Bec Boznyxa. AtmocdepHoe
JIaBIICHUE

15.02.2027

https://m.edsoo.ru/PYRNEDISY




43

44

N3mepenue atmocdepHoro
nasienus. Onelt Toppuuennu

3aBUCUMOCTB aTMOC(HEPHOTO

JIABJICHUS OT BBICOTHI HAJl
YpOBHEM MOpsi

17.02.2027

24.02.2027

https://m.edsoo.ru/2I83TIPD4

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmocdepHoe naBieHHE Ha
Pa3IUYHBIX BBICOTaX

01.03.2027

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amad mo teme
"ATtmocdepHoe naBneHue"”

JlaGoparopHnas pabota
«Omnpenenenue
BBITATKABAIOIIEH CUJIIBI,
JEWCTBYIOILEH HA TEJO,
MOTPY>KEHHOE B JKUJIKOCTbHY

JleficTBUE KUIKOCTU U Ta3a Ha
MIOTPY’KEHHOE B HUX TEIO.
Apxumenosa cuia

JlaGopatopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH
Beca Tela B BOJIE OT 00béMa
MOTPY>KEHHOHU B JKUIKOCTh
JaCTH TeJa»

IInaBanue Texn

03.03.2027

08.03.2027

10.03.2027

15.03.2027

17.03.2027

https://m.edsoo.ru/YWVWLS5TA1

https://m.edsoo.ru/7U40IDLK?2

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlabGopaTopHas pabota
"KonctpyupoBanue apeomeTpa
WM KOHCTPYUPOBAHUE JIOAKU U

22.03.2027

https://m.edsoo.ru/BGOVBS63P




52

53

oIpeJieNieHue e€
Ipy30n0bEMHOCTH"

Pemienue 3agay mo reMaM:
«IlimaBanue cynoB.
BosnyxomnaBanue», «/laBinenue
TBEPJIBIX T, )KUJIKOCTEH U
ra3oB»

Mexanunueckasi pabota

24.03.2027

05.04.2027

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7L5

54

55

56

MomuocTts. EnuHUIE
MOIIIHOCTH
VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MIPHU
moabEMe 1o JiecTHuIe"
[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cuit Ha peluare

07.04.2027

12.04.2027

14.04.2027

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo.ru/GDB065558

https://m.edsoo.ru/8YRUOUGS2

57

KonTponbhas pabota no teme
«/laBieHne TBEpABIX TeET,
KHJIKOCTEH U ra3oBy /
Bcepoccuiickas mpoBepodHas
pabora

19.04.2027

https://m.edsoo.ru/DWLOWQXQZ

58

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMme «/laBieHue
TBEPABIX TEJI, KUIAKOCTEU U
ra3oB» / Beepoccuiickas
npoBepouHas paboTa

21.04.2027

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHuKe, OBITY U
npupoje. JlaboparopHas pabota

0.5

26.04.2027

https://m.edsoo.ru/KR7VOIXUT




60

«HccnenoBanue ycioBHit
paBHOBECHSI pbluara

Permrenue 3agad mo reme
«Y CIIOBUS paBHOBECHSI pblyara

28.04.2027

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuuent noneznoro
JNIEUCTBUS MEXaHU3Ma.
Jlaboparopras pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

0.5

05.05.2027

https://m.edsoo.ru/4AYEYZDMW

62

63

64

Pemrenue 3agad mo reMme
"Pabora, momrHOCTH, KIT/"

Mexanudeckas SHEpTHsl.
Kunernueckasa u
MOTEHIMAIbHAS YHEPT U

3aKOH COXpaHEHMS
MEXaHUYECKOH sHeprun

12.05.2027

17.05.2027

19.05.2027

https://m.edsoo.ru/VESXBQLVS

https://m.edsoo.ru/3HQE7HOYK

https://m.edsoo.ru/46Y227ZPME

65

66

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE
ONPEACIICHUE U3MEHECHUS
KHUHETHYECKOMN U
MOTEHIMATBHON SHEPTUU IPU
CKaTBIBAaHWM TeJia 10 HAaKIIOHHOM
IUIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa U MOLIIHOCTE.
OHeprus»

24.05.2027

26.05.2027

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

67

PeseprubIit ypok. Pabora ¢
TEKCTaMH IO TeME

https://m.edsoo.ru/MJJPGGSA3




"MexaHnueckoe IBKenue"

PesepsHslii ypok. Pabora ¢

68 TekcTamu 110 Teme "Pabora. 1 https://m.edsoo.ru/XT2SMNZYM
MouHocTts. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE ITOJIOKCHUS
MOJIeKYHHpHO-KI/IHCTH‘ICCKOﬁ
TCOPHUHU U UX OIIBITHLIC
IMOATBCPIKACHU

Macca u pa3mep aTOMOB U
MOJIEKYJI

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
U3YYEeHUS

04.09.2026

07.09.2026

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEPAOro, JKUAKOTO U
raz000pa3HOro COCTOSTHUM
BEIIECTBA

11.09.2026

https://m.edsoo.ru/HVW3WMRAS

OOBbsicHEeHHEe CBOWCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0
COCTOSIHMH BELIECTBA HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

14.09.2026

https://m.edsoo.ru/DJYTZQHS83

Kpucrannuueckue u amopdHbie
Tena

CMayuBaHue U KalmnuJUISIPHOCTD.
HOBerHOCTHOC HaTsXKCHUC

18.09.2026

21.09.2026

https://m.edsoo.ru/8G73PVM40

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

TennoBoe pacmmpenue u
CHKaTHe

Temneparypa. CBs3b
TEMIIepPaTyphl CO CKOPOCTHIO
TETUTOBOTO JIBHYKCHHST YaCTHI]

25.09.2026

28.09.2026

https://m.edsoo.ru/I3N30KS8L

https://m.edsoo.ru/SXSV6F15B




10

Bryrtpennsis sueprus. CriocoObl
WU3MECHEHUS BHYTPEHHEN
SHEPrUuu

Bunbl Teronepenaun

02.10.2026

05.10.2026

https://m.edsoo.ru/BBVCI9MH6

https://m.edsoo.ru/WF4J30O70P

11

Ypok-koHpepeHuus
"IIpakTHUeCKOE UCTIOIb30BAaHUE
TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepHaoB B LEJIAX
sHeprocoepekeHus"

09.10.2026

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBo TEIL10TEL.
VY nenbHas TEILUIOEMKOCTD

12.10.2026

https://m.edsoo.ru/88291DDIZ

13

14

15

16

YpaBHeHHE TEIUIOBOTO OalaHca.
TennooOMeH U TETIOBOE
paBHOBECHE

JlaGoparopHas paboTa
"UccnenoBaHue IBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

Pacuer xonndecTBa TEIIOTHI,
HEOOXOIUMOTO JIJIsl HATPEBAHUS
T€JIa U BBIIEIIIEMOTO UM MPHU
OXJIAXKJICHUH

JlaGoparopHas paboTa
"Onpenenenue yueiabHOU
TEIJIOEMKOCTH BelecTBa"

16.10.2026

19.10.2026

23.10.2026

06.11.2026

https://m.edsoo.ru/P5S2QUVQIJE

https://m.edsoo.ru/FR2N6NSGV

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TornBa. Y 1eabHast
TEIJIOTa CTOPAHMS

09.11.2026

https://m.edsoo.ru/683AIXYWS8




18

19

20

[InaBneHue U OTBEpICBaHIE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeruioTa IUIaBICHUS

JlaGopaTtopHnas pabota
"OnpeneneHue yaeinbHoi
TEIUIOTHI IJIaBJIEHUS abaa"

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

13.11.2026

16.11.2026

20.11.2026

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCQXVHGHD

https://m.edsoo.ru/CQG4DOQKML

21

Kunenwe. Y neapHas Tennora
napooOpa3zoBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEeMIIepaTyphbl KUTIEHHUS OT
aTMoc(hepHOTro TaBICHHUS

23.11.2026

https://m.edsoo.ru/Y7HDIM2GZ

22

BuiaxxHOoCTB BO311YXA.
JlaGopaTtopHnast pabota
"OrnpezeneHne OTHOCUTEIBHOM
BIIQYKHOCTH BO3yxa"

27.11.2026

https://m.edsoo.ru/7KP37W0J 1

23

24

25

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3]lyXa

[IpuHIMIBEL PaOOTHI TETLIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTpEHHETO
CrOpaHUS

KII/I TersioBoro aBuraTessi.
TerutoBble IBUTATENN U 3aLATA
OKpYKarolle cpeabl

30.11.2026

04.12.2026

07.12.2026

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWYG6

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHHUS U
MpEeBpalIeHHs SHEPTUHU B

11.12.2026

https://m.edsoo.ru/B1KX6RPQ9




27

28

TEIJIOBBIX IIpoHeccax

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernoBsie
aBieHus. MI3MeHeHnue
arperaTHbIX COCTOSIHUI
BerecTna”

KonTtponpsHast pabora o Teme
"TerioBble IBICHUA.
N3meHeHune arperaTHbIX
COCTOSIHM BerrecTna"

14.12.2026

18.12.2026

https://m.edsoo.ru/9AQ53CC7C

https://m.edso00.ru/0X03133KU

29

DnekTpuzanus Tei. JIBa pona
IIEKTPUICCKUX 3aPSIOB

21.12.2026

https://m.edsoo.ru/9EESKDQMD

30

31

32

33

Ypok-uccnenoBanue
"OnexTpu3anus TeJl HHAYKIUEH
U TIPU COTIPUKOCHOBEHUH"

BzaumopencTue 3apsyKeHHBIX
ten. 3akoH Kyrnona

DIIEKTPUUIECKOE TIOJIE.
Hanps>xeHHOoCTB
AJEKTPUYECKOTO TOJIA.
[Ipuanun cynepnosunuun
AIEKTPUYECKUX MOJIEH

Hocurenn snekTpuueckux

3aps0B. DJIEMEHTAPHBIN 3apsl.

Crpoenue aToma

25.12.2026

28.12.2026

11.01.2027

15.01.2027

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1J

https://m.edsoo.ru/AFOIKADMV

34

[TpoBOAHMKY U TUIIEKTPUKH.
3aKOH COXpaHEHHUs
ANEKTPUYECKOTO 3apsjia

18.01.2027

https://m.edsoo.ru/USJR991PB




35

36

37

Pemenue 3aa4 Ha mpyUMeHEHUE
CBOMCTB 3JIEKTPUYECKUX
3aps0B

DJIEKTPUUYECKUH TOK, YCIOBUS
€ro CyILIECTBOBAHHS.
HcTOYHUKH 3JIEKTPUYECKOTO
TOKa

I[eﬁCTBHH QJICKTPHUUYCCKOI'O TOKa

22.01.2027

25.01.2027

29.01.2027

https://m.edsoo.ru/SXWWOSWIJ5

https://m.edsoo.ru/ISIMP3J3M

https://m.eds0o0.ru/Q8WUTCKVT

38

VYpoxk-uccnenosanue "JleiictBue
AIEKTPUUECKOTO TOJIA HA
MIPOBOJIHUKH U TUDJIEKTPUKH"

01.02.2027

https://m.edsoo.ru/ZHMKZM4JU

39

40

DIIeKTPUUECKHUI TOK B
MeTalIaX, KHUJIKOCTAX U ra3ax

DnekTpudeckas LEemb U e€
COCTaBHBIE YaCTH

05.02.2027

08.02.2027

https://m.edsoo.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

0.5

12.02.2027

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HAIIPSKEHNE.
BoastMmerp. JIaboparopuast
pabora "M3mepenue u
peryMpoBaHue HaNpsHKEHUS "

0.5

15.02.2027

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHne MPOBOJHHKA.
VY enpHOE CONMPOTUBIIEHUE
BEILIECTBA

19.02.2027

https://m.edsoo.ru/ESUOSPC4G

44

JlaboparopHas paboTa
"3aBUCUMOCTD JIEKTPUUYECKOTIO

22.02.2027

https://m.edsoo.ru/4JDASGZNX




45

46

47

48

49

COIIPOTHUBJICHUS IPOBOJHUKA OT
€ro AJIMHBI, IJ1omaiu
MOTIEPEYHOTO CECUCHUS U
Marepuana"

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHud. 3akodH Oma juist
ydacTka 1enu

JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HampsHKeHHs Ha
pesucrope"

ITocaenoBarenbHOE U
napajjieJIibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHast pabota
"ITpoBepka npaBuiIa CII0KEHHUS
HaIpPsHKECHUN TIPU
MIOCJIEI0BATEILHOM COEINHEHUN
JIBYX pe€3UCTOpOB"

JlaGoparopHas paboTa
"ITpoBepka nmpaBuiIa AJIs1 CHIIbI
TOKa IPH NMapajiieIbHOM
COEIMHEHUH PE3UCTOPOB"

26.02.2027

01.03.2027

05.03.2027

12.03.2027

15.03.2027

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5STHIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VO3VYPOTS8

https://m.edsoo.ru/DPAXG8PZ]

50

Pemenue 3aga4 Ha TpUMEHEHUE
3akoHa OMa AJ1s pa3IuyHOro
COEIMHEHUS IPOBOIHUKOB

19.03.2027

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTE

https://m.edsoo.ru/40AIXYN3H




52

53

ANEKTPUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna
JlaGopaTtopHnas pabota
"Onpenenenue padoThl U
MOIIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DIIEKTPUYECKHE LIETTH U
NOTPEOUTEITH AIEKTPUUCCKOM
sHepruu B ObITYy. KopoTkoe
3aMbIKaHHE

22.03.2027

26.03.2027

05.04.2027

https://m.edsoo.ru/VR92VE8JHA

https://m.edsoo.ru/1L3KZ2XI.M

54

ITocTossHHBIE MAarHUTHI, UX
B3aUMO/JIEUCTBUE

09.04.2027

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

58

VYpok-uccnenosanue "M3yuenue
MOJIEH TIOCTOSHHBIX MAarHUTOB"

MarunutHoe nosie. MarautHoe
noJjie 3eMJIN U €r0 3HAUECHUE IS
JKA3HU Ha 3eMiie

IToaroroBka Kk KOHTPOJIBHOU
paboTe mo Teme
"DnexkTpuueckue 3apsabl.
3apspKEeHHbIE TeNa U UX
B3aumojencTBus. [locTossHHBIN
3JIEKTPUYECKAN TOK"

KonTpomnpHas pabota mo Teme
"DnexkTpuueckue 3apsabl.
3apspKEeHHbIE Tela U UX
B3aumojiericTBus. [locTossHHBII
AJIEKTPUIECKUN TOK" /
Bcepoccuiickast mpoBepoyHas

12.04.2027

16.04.2027

19.04.2027

23.04.2027

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1CS5

https://m.edsoo.ru/ZISSW4Z7W




59

60

pabora

PesepBHblii ypok. Pabora c
TEKCTaMU TI0 TeME
"I[TocTOAHHBIN JIEKTPUUECKUT
Tok" / Beepoccuiickas
poBepoyHas paborta

OmneiT OpcTena. MaruutHoe
I10JI€ IEKTPUUECKOro TOKa
MarHuTHOE 1oJie KaTyIIKH ¢
TOKOM

26.04.2027

30.04.2027

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

61

[IpuMeHeHne >IeKTPOMarHiuTOB
B TexHuKe. JlaboparopHas
pabota "H3ydeHue neicTBus
MarHUTHOTO TIOJIS Ha
MPOBOJIHUK C TOKOM"

0.5

07.05.2027

https://m.edsoo.ru/KG8XDIUWD

62

63

DIIeKTPOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonp3oBanne
3JIEKTPO/IBUTATENIECH B
TEXHUYECKUX YCTPOICTBAX U HA
Tpancnopre. JlabopaTopHas
pabora "KonctpyupoBanue u
U3y4eHue paboThl
3NeKTpoaBUTaTeNs"

Oneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenua

14.05.2027

17.05.2027

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

https://m.edsoo.ru/YSDW34FV0

64

Onekrporerepatop. CriocoObt
MIOJIYYEHUS IEKTPUIECKOU

21.05.2027

https://m.edsoo.ru/LM1C70D7A




65

66

SHEPIrUH. DIEKTPOCTAHIINU HA
BO300HOBJIIEMBIX UCTOYHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DEeKTpUYECKUE U MATHUTHBIE
sBICHUS"

KonTponbhas pabota no Teme
"DJIeKTpUUECKNE U MATHUTHbIE
siBJIeHUS"

24.05.2027

https://m.edsoo.ru/GFS9PNC8SB

https://m.edsoo.ru/APBXXTADS

67

PeseprHsbiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBeie
siBiIeHus"

https://m.edso00.ru/4B8GKYQ1X

68

PesepsHslit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarHuTHeie
saBieHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3y4eHus o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
1 MexaHuueckoe TBUKEHHE. | httos://med TUP3IRZVCD
S://M.€dS00.1ru.

MarepuanbHas TOYKa 01.09.2026 .
Cucrema otcuera.

2 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 02.09.2026 https://m.edsoo.rt/UWFLOQ33T
JIBUKEHUS
PaBHOMEpHOE IPSIMOJIMHEWHOE

3 1 https://m.edsoo.ru/E6SRWOZKO
NIBIDKEHNE 03.09.2026
HepasHOoMepHOE NpsAMOIUHENHOE

4 BIkeHue. CpeliHss u 1 https://m.edsoo.ru/LO43PYTGB
8 ped 08.09.2026 —° :
MTHOBEHHAsi CKOPOCTh
[IpssMmonuneiHOE

5 ABHOYCKOPEHHOE JIBUYKEHHUE. 1 https://m.edsoo.ru/SKUYWCHBO
PABHOYCROPEHHOE A 09.09.2026 —°
Yckopenue
CKOpoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1 10.09.2026 https://m.edsoo.ru/HXCDF3ZC8
I'paduk ckopoctu
JlabopaTopHas pabota
"OnpeneneHue yckope ena

7 FIPSHCICHHE YCROPEHI Teil 1 1 https://m.edsoo.ru/1IKKINJFO8
IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 15.09.2026
110 HaKJIOHHOM MIOCKOCTH"
CBobOoaHoe nagenue Ten. OnbIThI

8 1 https://m.edsoo.ru/NMQA4GGEQ
Tames 16.09.2026 0 u/RMQ

9 PaBHOMEpHOE nBHKEHUE 10 1 https://m.edsoo.ru/PVRBIDTTH




okpyxxHoctu. [lepron u yacrora
oOparnienus. JIuneiinas u yriosas

17.09.2026

CKOpPOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHHE 22 09.2026 https://m.edsoo.ru/OSLEFGWEZY

11 Hepeerit saxort Heotora. Beirop https://m.edsoo.r/TADTURL3K
CHJIBI 23.09.2026

12 Bropoii :iaKOH Heiotona. https://m.edsoo.ru/SA28NGVEV
PaBHoOzelicTBYIOIIAs cuila 24.09.2026

13 Tperuit saxon HetoToHa. https://m.edsoo.ru/XPFYG64RM
Cynepno3uuus cui 29.09.2026

|4 ~ Pemlemie 3aai ia MpHMEHERHCE https://m.eds00.r/GEM2SAHK9
3akoHOB HproTOHA 30.09.2026

15 Cuna ynpyroctu. 3akoH ['yka 01.10.2026 https://m.edsoo.ru/BHBXXRIJQ

16 Pewuterye sagas 1o Teme «Cuia https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY 06.10.2026
JlabopartopHnast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
1oy )E H‘;‘{H» 07.102026 °

18 Cuna TpeHus 08.10.2026 https://m.edsoo.ru/B4AWPRASI7

19 Pemenne safat o Teme «Cuia https://m.edsoo.ru/PTDH2DCIT
TPEHUS 13.10.2026
Pemrenue 3amay mo reme "3aKOHEBI

20 HLIOTOI:a. Cuna ynpyroctu. Cuia 14.10.2006 https://m.edsoo.ru/VT3T38KBU
TpEHUS

21 Cuna TsKeCTH U 3aKOH https://m.edsoo.ru/MEETXGF6Q




22

23

BCEMUPHOI'O TATOTEHUS.
YckopeHrue cBOOOAHOTO MaACHHUS
Ypok-koHpepenius "JIBmxeHne
TeJ BOKPYT I'PaBUTAIMOHHOTO
nentpa (CoyiHeUHas cucTeMa).
lamakTukn"

Pemrenne 3amau o reme "Cuiia

TSDKECTH U 3aKOH BCEMHUPHOTO
TAroreHus"

15.10.2026

20.10.2026

21.10.2026

https://m.edsoo.ru/BLGGQ9259

https://m.eds0o0.ru/VO2GV8YAT

24

25

26

[IepBas kocMu4ecKas CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue MaTepI/IaJ'IbHOI/IwTO‘lKI/I.

AOGCOIIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmeHnT cuinsl. LenTp TspKEecTH

PaBHOBecue MaTepHMBHOﬁTOQKH.

AOGCOIIIOTHO TBEPJIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinsl. LeHnTp TspKecTH

22.10.2026

05.11.2026

10.11.2026

https://m.edso00.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

27

28

Pertennie 3agaud mo reme "MoOMEHT
cuisl. LlenTp TsKecTH"

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "MexaHndeckoe
nBrokenne. Bsaumoneiicteue ten"

11.11.2026

12.11.2026

https://m.edsoo.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5J

29

JlaGopaTopHas pabota
"Onpenenenue ko3 duimeHTa

17.11.2026

https://m.edsoo0.ru/CS6RD8KXS




30

TPEHUS CKOJIbKEHUS"

KonrponsHast pabora o Teme
"MexaHn4YecKoe IBUKEHUE.
BsaumogeiictBue Ten"

18.11.2026

https://m.edsoo.ru/J1IBOUJ2YG

31

Nmnynsc Tenna. UMIysabsc CUIbL.
3aKOH COXpaHEHMs UMITYJIbCA.

Yupyroe u HeEynpyroe
B3aUMO/ICIICTBUE

19.11.2026

https://m.edsoo.ru/7PISBWQD2

32

33

34

Pemenue 3ana4 no teme "3akoH
COXpaHEHUs uMIysbca"

Ypok-koHpepenuus "PeakTuBHOE
JIB)KCHUE B MPUPOJIE U TEXHUKE"
Mexanunyeckas paborta u
MOIIHOCTb

24.11.2026

25.11.2026

26.11.2026

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

36

37

38

Pabora critbl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

JlaGopatopHnas pabora
«Omnpenenenne pabOThI CUITBI
TPEHUs IPU PaBHOMEPHOM
JBYDKEHUH TEa 10
TOPU30HTATEHON TTIOBEPXHOCTHY

CBsi3b DHEPTUH U PAOOTEHI.
[ToTenuumanpHas sHEPTUs
Kunernueckas sneprus. Teopema
0 KUHETUYECKOH IHEPTrUun

01.12.2026

02.12.2026

03.12.2026

08.12.2026

https://m.edsoo.ru/Y4H20OMDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHHS YHEPIUU B
MEXaHHUKe

09.12.2026

https://m.edsoo.ru/FMM2S69EB

40

Jlaboparopnas pabota «M3yueHue

https://m.edsoo.ru/0TVK8KIXB




41

3aKOHAa COXPAaHCHUA DOHCPIUN)

KonebarenpHoe JABMKXCHHUE U €T'0
XapaKTCPUCTHKU

10.12.2026

15.12.2026

https://m.edsoo.ru/3EQ3BHBZ3

42

43

44

45

3aryxaromue KoieOaHusl.
BoinyxaeHHbie KojaeOaHusl.
Pesonanc

MareMaTtuyeckuil U npy>KUHHBIA
MasiTHUKU

ypOK-I/ICCJ'Ie,I[OBaHI/Ie
«3aBUCUMOCTD nepuoaa
Kose0aHM OT )KECTKOCTH
IMPYXUHBI 1 MACChI I'py3a»

[IpeBpamenue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

16.12.2026

17.12.2026

22.12.2026

23.12.2026

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM1 1

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlabopartopHnast pabota
«OmpeneneHne 4acToThl U
nepuoja KojJedaHui mpyKMHHOTO
MasiTHUKa»

24.12.2026

https://m.edsoo.ru/FV1IY2NUGC

47

48

49

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIEpHOAA
Kose0aHuil rpys3a, MoABEIIEHHOTO
K HUTH, OT MaccChl rpy3a»

Mexanndeckue BoJIHEL. CBOMCTBa
MexaHn4deckux BoiH. [IpogonsHbIe
Y TIOTIEPEYHBIE BOJTHBI
Ypok-koHbepeHIus
"MexaHUYeCKHUE BOJHBI B TBEPIOM
tene. CelicMuYecKHUe BOJIHBI"

29.12.2026

30.12.2026

12.01.2027

https://m.edsoo.ru/6YGEHWEDT

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA




50

51

3Byk. PactipocTpanenue u
OTpa)K€HHE 3BYyKa
VYpok-uccienoBanue

"HaOronenne 3aBUCUMOCTH
BBICOTHI 3BYyKa OT 4aCTOTHI"

13.01.2027

14.01.2027

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZV8

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC

19.01.2027

https://m.edsoo.ru/AOY3HSN3G

53

54

55

56

Ypok-koH(pepeHius "YpTpazByk

1 nH(]ppa3ByK B IPUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOJILHOM
pabote mo Teme "3aKOHBI
coxpaHeHusd. MexaHn4yeckue
KoJieOaHus U BOJTHBI"

KonrtponbHas pabora no Teme
"3aKOHBI COXpPaHEHUS.
Mexanunueckue kKojaeOaHus U
BOJIHBI"

QHGKTpOMaFHHTHOC ITOJIC.
3J'ICKTpOMaFHI/ITHBIC BOJIHBI

20.01.2027

21.01.2027

26.01.2027

27.01.2027

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS57TM

https://m.edsoo.ru/ZVD77Z44VH

https://m.edsoo.ru/KAKC7HSCG

57

58

CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJTH

Ypok-koupepenmus "[lkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
ANEKTPOMArHUTHBIX BOJIH JJIs
COTOBOM cBsI3U"

28.01.2027

02.02.2027

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yuenune

https://m.edsoo.ru/SHN7BSEB4




60

61

CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH
C IIOMOILLI0 MOOUIILHOTO
tenedona”

Pemenue 3amau Ha onpeencHue
YaCTOTHI U JIIUHEI
AJICKTPOMArHUTHON BOJTHBI

DneKTpOMarHuTHas pUpoa

ceera. CkopocThb cBeTa. BosiHOBBIE
CBOIICTBA CBETA

03.02.2027

04.02.2027

09.02.2027

https://m.edsoo0.ru/WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrouynuku cBera.
[IpssmonuneHOe
pacnpocTpaHEHHUE CBETA.
3armenus Comnnua u JIyHsl

10.02.2027

https://m.edsoo.ru/NLIADWAXN

63

64

65

66

3aKOH OTpa)K€HUs CBETa. 3epKaja.
Pemenue 3agau Ha npuMEHEHNE
3aKOHA OTPaKEHUsI CBETa

HpeJIOMJ'ICHI/Ie cBeTa. 3aKOH
IMpECIOMJICHUSA CBETA

ITonHoe BHYTPCHHCC OTPAKCHUC
cBeTa. Mcnoap30BaHuEe MOIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITHYCCKUX CBCTOBOJax

JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH yIJia
MIPEIOMIICHHUsI CBETOBOTO JTy4a OT
yria MajaeHus Ha TPaHulLe

"BO3IyX-CTEKJIO

11.02.2027

16.02.2027

17.02.2027

18.02.2027

https://m.edso0o0.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R80OIT10S

67

Ypok-koHbepeHIus

https://m.edsoo.ru/0L9F63ZRU




68

69

"M cnonp30BaHuE IMOJHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBs3b"

JInn3el. OnTryeckast cuiia JIMH3EL

[Toctpoenue n3odpaxeHuii B
JMH3aX

24.02.2027

25.02.2027

02.03.2027

https://m.edsoo.ru/ZV702L.97F

https://m.edsoo.ru/MWU2YHLIN

70

Jlaboparopras pabota
"Onpenenenne GoKycHOTO
pacCTOAHNA U ONTUYECKOMN CHIIEI
coOuparomien JTHH3bI"

03.03.2027

https://m.edsoo.ru/3XTVNZNJIJ

71

72

Ypok-koHpepeHuus "OnTudeckue
JIMH30BbIE TPUOOPHI"

I'ma3 kak ontuyeckas cucTemMa.
3penue

04.03.2027

09.03.2027

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koudepenuus "JlehexTo
3penus. Kak coxpanurts 3peHue"

10.03.2027

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CnoxxeHue CeKTpaIbHBIX I[BETOB.
Jucnepcus ceera

JlaGopatopnas pabdora "OnbIT O
pasoKeHuIo 6eoro cBeTa B
CTIEKTp M BOCTIPUSITHIO [IBETA
MIPEeIMETOB MPHU X HAOIIOICHUU
4yepe3 IIBETOBbIE GUIbTPHI"

11.03.2027

16.03.2027

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

VYpok-nipaktukym "BonHoBble

https://m.edsoo.ru/A1F3HB8Y9




CBOICTBa CBETA: JHUCIICPCHS,
uHTephepeHys u audpaxus”

OmnbrTel Pe3epdopaa u

17.03.2027

77 https://m.edsoo0.ru/P922QVFIV
IJIaHeTapHasi MOJIE b aTOMa 18.03.2027 P 5 ©
IToctynatel bopa. Moneins aroma

78 https://m.edsoo0.ru/OBJPHE0G?2
Bopa 23.03.2027 - ° .

Hcnyckanue v MOrouieHue cBera

79 aromoM. KBaHTbl. JInHeiuareie 24.03.2007 https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
Ypoxk-mipaktukym "Habmtonenue

80 https://m.edsoo.ru/7TNCLNW296
CHEKTPOB UCITYCKaHUS" 25.03.2027

81 PagnoakTHBHOCTE U €€ BUIILI 06.04.2007 https://m.edsoo.ru/22H32JWLM
Crpoenue aTOMHOTO sizipa.

82 https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens 07.04.2027 b .
PannoakTuBHBIE TpEBpaICHUS.

83 https://m.edsoo.ru/RA796TPSP
N3oTomnsl 08.04.2027 PEAAR-ECE00.H
Pemenne 3amau no reme:

84 https://m.edsoo.rt/ WX2HQP2S6
"PannoakTuBHBIE peBpameHns” 13.04.2027 PEAAR-ECE00.H Q

85 [Tepuon monypacnana 14.04.2007 https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHus

86 "PagnoakTUBHBIE U3ITyYEHUS 1?' 15.04.2027 https://m.edsoo.ru/X1J4002C4
MpUpPOJIE, MEAUIIMHE, TEXHUKE
SAnepHeie peakuu. 3aKOHBI

87 COXpAaHEHUS 3apsS0BOTO U 20.04.2027 https://m.edsoo.ru/YOQ2XMKOO0
MacCOBOI'0 YUCEI

88 DHeprus CBA31 aTOMHBIX SIIEP. https://m.edsoo.ru/NSTEUFIO3




89

CBs13b MaccChl U OHEpPIrun

Pemenue 3agau no reme
"Anepubie peakuuun"

21.04.2027

22.04.2027

https://m.edsoo.ru/OD4KHLQ4T

90

91

92

93

94

95

Peaknum cuaTe3a M JCIICHUS AACPp.

Wcrounuku sHeprun ConHua u
3BE3 N

Ypok-konpepenuus "Anepuas
sHepreTuka. JlencTus
PaZMoOaKTUBHBIX U3ITy4YEHUI Ha
KUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNEKTPOMAarHUTHBIE BOJTHBI.
KBanToBbic siBieHns"

KonrtponbHas pabora no Teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsie siBieHus"

[ToBTOpeHue, 06001ICHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3aumopeiictBue ten"
[ToBTOpenue, 0600IIEHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 [0 TeMe
"TeruioBble mpouecchl”

27.04.2027

28.04.2027

29.04.2027

04.05.2027

05.05.2027

06.05.2027

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpeHmE, 0600IIEHNE.
Pemenue pacyeTHbIX 1

11.05.2027

https://m.edsoo.ru/H7THKU30G3




97

98

KayeCTBEHHBIX 3a/a4 10 TEME
"KII/] TermoBbIx aBUraTenen"

[ToBTOpEeHME, 0000IIEHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 3aJa4 110 TeMe
"KII/I snexkrpoycTaHoBOK"

[ToBTOpenue, obo0mIEHNE.
JlaboparopHubie pabOTHI 110 KypCy
"CBeToBblI€ siBICHUA"

12.05.2027

13.05.2027

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

99

[ToBTrOopenue, 0600menue. Pabora
C TEKCTaMH 110 TeMe ""3aKOHBI
COXPAaHEHHUs B MEXaHHKe"

18.05.2027

https://m.edso00.ru/91XS3CXDT

100

101

102

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 110 Teme "Konebanus u
BOJTHEI"

IToBTropenue, 0600meHue. Pabora
¢ TekcTamMu 1o TeMe "CBETOBEIC
sBIeHUT"

IToBTrOopenue, 0600meHue. Pabora
¢ Tekctamu o TeMe "KBanToBas u
anepHas Gusmnka"

19.05.2027

20.05.2027

25.05.2027

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

https://m.edsoo.ru/W7IE16NU8

103

[ToBTOpenue,06000menne.Padota ¢
TekcTtaMmu 1o TeMe "KBaHTOBas u
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SIBJICHHUC

pacrio3HaBaTh IPOSIBIICEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloleM MHpE, B TOM 4YHCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYyIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3Y4YEHHbIE CBOHCTBA Tel M (U3MYECKHE SIBICHMUS,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIBHO
TpakToBaThb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3MYECKUX BEITMUYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHMYNH

L.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IG SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKEHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qyuci€ W B KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUMHHO-CIECICTBCHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYecKWx IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3NYECKUX ABICHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIIbI, CBS3BIBAIONINE (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCIOBHS 33J1a4ll  3allUChIBATh KPAaTKOE YCJOBHE, IMOJCTABISAThH
¢u3nueckre BeTUUMHBI B (POPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH TOTYYCHHON (PU3HUYECKOMN BETMIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH IMTOMOIIA
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy), pasnyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIH pPE3yJabTaT, HAXOAUTHb OIIUOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMmynMpoBaTh — IpOBEpsieMbie
OPEINONIoKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06Op}II[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJBI

BBINOJIHATh NPSAMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYro C HCIOIB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IIJITAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yNbTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, J1€J1aTh BBIBObI

0 pe3yJibTaTaM HCCIIeA0BaHUS

1.13

MMPOBOANUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
Hpe,E[JIO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MepeHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPHUHLUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTb IPHUHLMIBI JCUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIBIO HMX OIMCaHUS,
UCTONB3ys 3HaHUA O CBOMCTBax  (pU3MUECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAUTH HMH(OPMAIMIO O MpPHUMEPax)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NYCCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HM g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHHYECKUMH YCTPOMCTBAMH, COXPAHECHUS 3/I0POBbS U

COOJTIOICHYSI HOPM JKOJIOTMYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHHKOB MH(pOpManuu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIMXCA 3HAHUNH W MyTEM CpPaBHEHHS Pa3IUYHBIX HCTOYHHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBJSIETCS MPOTHBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJISIPHYIO ~ JUTEpaTypy  (QU3UYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiIageTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJe MyOJUYHO JienaTh KpaTKue COOOUIEHMS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUHHBIM ammapar Kypca

(I)I/BI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{HeI>i

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEIOBAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY>KaOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICTATH

CyIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABIICHUN

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (pU3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  MCIHOJB3YEMBIX  BEJIHMYMH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMH, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

Q)HSHHGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIMcCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallud MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbIO 1 — 2 M3y4YeHHBIX CBOMCTBa

(bI/ISI/I‘IeCKI/IX HBJ'ICHHfI, (1)I/I3I/I‘IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX I pelIeHHs] 3a7adyd, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh PacuyéThl M CPAaBHUBATH
MOJIydeHHOE 3Ha4YeHHEe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YS OMMUCAHUC UCCIICAOBaHNs, BBIACIIATH
MMPOBCPACMOC TMPCANOJIOKCHUC, OLCHUBATH IMPABUJIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

IPOBOANUTH ONBITHI 1O HAOMIOJNCHUIO (U3MYECKUX SIBICHUH WU
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MPOBEpsieMble

MPENIONIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTaThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX H3MEPECHHMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIOJIHSATH
U3MEpEHus, cienysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUJE TaOnuIl U IpaduKoB,

ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAaHUA

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys IPENJOKEHHOM HWHCTPYKLMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYHHBbI

1.13

C06.]'IIOI[aTL InpaBujia TCXHHUKH 0€e30macHOCTH pu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBJICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbBHBIM W IapaljIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUECKUX LIECTIEH

IOPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/IH HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

OCYILECTBIISATh MOMCK UHPOPMALUHU (PU3NUECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HMMEIONIMXCS 3HAHUWA W TYyTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBIIIETCS IPOTUBOPEUUBON MIIH MOXKET OBITH HEOCTOBEPHOM

1.18

UCTOJNb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUN  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MmaTtepuaibl, pecypcsl cetn MHTepHer; BiageTb INpuUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHOH

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHON WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3€HTallue

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMH, CIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJCKCTBUE,  MpOSBIAA  T'OTOBHOCTH

paspemaTh KOH()IUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUS

pas3inyaTtb SABJICHUA IO OMHCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YHUCIIC CbI/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 3TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SIBJICHUN

1.4

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yys (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIIOJIB3yEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTh TpaduKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaATh CBOMCTBa TCI, (bHSI/I‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa H  3allMChblBaThb €ro MaTreMaTH4YCCKOC

BBIpAXECHHE

1.6

O00BSACHATh (PU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd NPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIaroB ¢ IMOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBA

bu3nUecKuX SBICHUHA, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ahauyu (omMparouiyecss Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHUsl, IPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3HaU€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC MCCIICIOBAHHA, BBIACIIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6HIO,Z[eHI/II>’I " OIIBITOB

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

MPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeid JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIBHOTO TPUOopa)

1.11

NPOBOJUTHh HCCIENIOBAaHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUN: IIAHUPOBATh HCCIECIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH PpE3yJIbTaThl

HOHy‘ICHHOfI 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3YyJIbTaTaM HCCICOAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEpPEHHs  (U3MYECKUX  BEIHYHWH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys NPEJIOKEHHOM HMHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHbBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKM OezomacHOCTH TMpH  pabore ¢

1a00paTOPHBIM 000PYI0BAHUEM

pasinyaTh OCHOBHBIE MPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeJei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HIpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpPOM HAa HX OIHCAHHS, HCIIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HH I8 oOecriedueHHs O€30MacHOCTH TMpU  OOpAIleHHH C
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYSd IOMCKOBBIA  3arpoc,
HAaXOJUTh IYTH  OMNpENEeJeHHUs]  JIOCTOBEPHOCTH  IOJy4YEeHHOU
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth HTepHeT; BIageTh NpUEMaMH

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON




3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
UCIIOJIB30BaTh U3YYEHHBIN MTOHATUNHBIN anmnapar u3y4acMoro paszaena
(GU3UMKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4éToM

O0COOEHHOCTEHN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUYECKUX
IPOLIECCOB paclpeneisaTh 00S3aHHOCTU B IPYMIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTAa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHMPA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
Ousnyeckue  SBICHUSA: MEXaHWYECKHE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHHe  (U3UUECKUX
BennynH.  Pusnueckue  npudopsl.  [lorpemHocTs

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

1.4

1.5

EcrtecTBeHHOHayuyHBI METOJ IO3HaHUA: HaOIIOJEHUE,
IIOCTAHOBKA HAy4YHOI'0 BOIIPOCA, BBIABUKEHUE THIIOTES,
9KCIIEPUMEHT IO IMPOBEpPKE THUIIOTE3, OObSICHEHUE

Ha6n}oz[aeMor0 SABJICHUA
Omnucanue (I)PBH‘IGCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Onpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenune temriepaTypsl pYU MOMOLIU KHJIKOCTHOTO

TCPMOMCETPA U JaTYUKaA TEMIICPATYPhbI

INEPBOHAYAIJIbHBIE CBEJJEHIM A O CTPOEHNU BEIIIECTBA

CTpOCHI/IC BCIICCTBA: AaTOMbBI MW  MOJICKYJIBI, HUX

2.1 pa3Mepbl. OnbITHI, JOKa3bIBAIOIINE JTHUCKPETHOE CTPOCHHE
BEIIECTBA
JIBwxkenue yactuil BemectBa. CBs3b  CKOPOCTHU
2.2 JIBW)KEHUS  YacTUILl C  TemmepaTrypoud. bpoyHoBckoe
nBkeHue, iuddysus
53 B3anmopeincTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE TIa30B,
KUIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tel.
24 B3anMoCBsA3p MKy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX U MX AaTOMHO-MOJIEKYJIPHBIM

CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue padbOTHI:
Onenka [uameTpa aromMa METOIOM psIoB  (C
HCIoJib30BaHueM (otorpaduii).
2.6 OnpITel 1O HAOMIOACHHUIO TEIUIOBOTO PACHIUPEHUS
ra3os.
OnpiTel 1O OOHApYXKEHUIO  JEUCTBUSA  CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEpaBHOMEPHOE JIBM)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb NPU HEPaAaBHOMEPHOM
' JBUKEHUM. Pacd€r myTH u BpeMEHM BUKEHUS
SBnenne mHepuuu. 3akoH MHEpuUuU. B3aumopeiicTBue
33 T€J KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocTs  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJ B eiMHMIIE 00bEMA BellecTBa
3.5 Cwita Kak XapakTepHUCTHKA B3aUMOJICUCTBUS TeEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl C
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TsoKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
28 Cuna tpeHusa. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3. Cio)keHre CWJI, HampaBJICHHBIX MO OJHOM MPSMOM.
. PaBHOnelicTBYIOIIIAsA CHIT
310 [IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PAaBHOMEPHOTO  JIBUXKEHUS




(mapwka B OKUAKOCTH, MOJEIU  JIIEKTPUIECKOTO
aBToMoOMIII W Tak jainee). OmnpenencHue cpeaHei
CKOPOCTH CKOJIbKEHHUs Opycka WIM [IapukKa 10
HaKJIOHHOM  TuIocKocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIIHNE
3aBUCUMOCTh pacTsDKeHUs (aedopManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JEMOHCTPHUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapaKTepa CONPUKACAIOIIUXCS TIOBEPXHOCTEN

dusndyeckue SBICHUSA B npupoac: NpuMEPbl ABUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXUBOU IPUPOJE,
NEMCTBUE CUIIBI TPEHUS B IIPUPOJAE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'ICHI/Ie TBépI[OFO tena. CrocoObl YMCHBIICHUA U

+ YBEJTMYCHHUS TaBJICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHHS raza OT 00bEMa,
' TEeMIIepaTyphl
43 [lepenaua naBneHuss TBEPABIMH TEIAMHM, KMIKOCTSIMHU U
' razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAITHHEI
3aBUCUMOCTh  JIaBJICHUS JKUJIKOCTH OT  TJyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIamuecs cocyasl.
['mapaBnuueckre MEXaHU3MBI
ATtMmocdepa 3emiin u atMocepHoe aasneHue. [lpuuunel
45 CYIIECTBOBaHMs BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIECHUS OT
BBICOTBI HaJl ypPOBHEM MOPS
16 N3mepenue armocdepHoro npasneHus. IlpuGopsl ans
' M3MepeHust aTMOC(hepHOro JaBICHUS
JelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [LnaBanue ten. Bo3gyxoruiaBanue
4.9 [MpakTudeckue pabOTHI:




4.10

4.11

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyKEHHOM B KHUAKOCTH YacTU Tela.
Omnpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOLIEH Ha
TEI0,  MOrpyxEéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, JAEHCTBYIOLIEH
Ha TeIo0 B JKUIKOCTH, OT Macchl Tena. OIbITHL,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XKUAKOCTHU, OT 00BEMaA
MOTPYKEHHOW B JKUJKOCTh YAaCTH TEJIA U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeoMerpa WU
KOHCTPYMPOBAaHHME  JIOAKM M  OIpeAciieHHe €€

FPYSOHO,Z[’béMHOCTI/I

@dusnyeckue  ABICHUA B [IPUPOJIE: BIIASIHUE
aTMoc(hepHOro JaBJICHHS HA KUBOW OpraHU3M, TUIABaHUE

pBIO

TexHuyeckue YCTpoiCTBa: coOOIIArOMIMECS COCYbI,
YCTPOMCTBO BOJAONPOBOJAQ, THIAPABIWYECKUN TIpecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIUIHEBOW Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOITHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' miockocTh. [IpaBuio paBHOBecHs pplyara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JeNCTBUS MEXAHU3MOB. ITpocTsie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [loTenuunanpHas SHEPTUM TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg [lonnas mexaHudeckas SHEprus. 3aKOH M3MEHEHUs U
. COXPAHEHHS MEXaHUYECKON SHEPTUU
50 [IpakTraeckue pabOTHI:

Onpenenenne  pa®OTBI  CHJIBI  TPEHHS  TpHU




8 KJIACC

Kox
pa3nena

PaBHOMCPHOM JBUXXCHHUU TCJ1a 110 FOpI/I3OHTaJIBHOI71
noBepxHocTu. MccnenoBanre yciuoBUil paBHOBECHS pblyara.
N3amepenne KIIJ[ HakimonHOM 1mockoctu. M3ydueHue 3akoHa

COXpPaHCHUA MEXaHUYeCKOH OHCPIrun

dusndyeckue sABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJ0BeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
5.11 HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
Kon
IIpoBepsiemble 371eMeHThI COACPKAHUS
3JIeMEHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUM CTpOEHUs BemecTsa. Macca U pa3Mepbl
' MoJIeKyl.  OIbITBI, TNOATBEP)KIAIOLUIME  OCHOBHBIE
IOJIO’KEHHSI MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTossHUM BemecTBa. Kpucrammmueckue u amopdHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHUECKON
TEOpUHn
6.4 CmauuBaHue M KallWJUISIPHbBIE SIBJICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
6.6 Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO JABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl ”3BMEHEHHUS! BHYTPEHHEH
. SHEpPruu: TeIionepeaaya U CoBepIleHne paboThl
63 Bunel temonepenadyu: TENJIONPOBOJHOCTb, KOHBEKLUS,
. W3IIy4eHUe




KommuectBo  TemmoTel. VYaeiabHasd — TEIUIOEMKOCTD

6.9
BELIECTBA
TemsiooOMEH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY ienpHas TEoTa NaBJIeHUS
[TapooOpazoBanue ©  KoHJeHcarus.  Mcmaperwe.
610 Kunenue. VYpenbHas  Ttemiota mapooOpa3oBaHUSL.
' 3aBUCHUMOCTh TEMIIEPATYpbl KUMIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxxHocTs Bo3iyxa
6.14 OHeprus TomuBa. Y ieibHasi TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENM U 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
rpoiieccax
[IpakTudeckue pabOTHI:
OnelTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHJI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnbITel TIO HAOIIOJEHUIO TEIJIOBOTO PACITUPECHHS
ra3oB, KUAKOCTEH M TBEPIBIX TEI.
6.17 Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumnore3pl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTONOHWKA JKUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphI.

Halmonenve n3aMeHeHnsl BHYTpEHHEH DHEPrUuu Teja B
pe3ynbTaTe Terionepeaadu U paboThl BHEITHUX CHII.

HccnenoBanue SIBJICHUS TETI000MEHa pu




CMEIIMBAHUH XOJOJHOW U rOpsYEN BOJIBI.

OnpeneneHne KOIUYECTBA TEIIOTHI, IOJIYYEHHOIO
BOJIOM IpU TEmI0OOMEHEe ¢ HarpeThiM MEeTaNINYeCKUM
LUAJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

Ousnyeckue SABICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC SABJICHUA B IIPHUPOAC,
6.18 KpUCTAJLJIBI B npupojie, uznydenue CollHIla, 3aMep3aHue
BO/I0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIONb30BAHUS KPHUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
6.19 JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Teil. J[Ba poaa 3JEeKTpUUECKHX 3apsiioB

B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  Kymona
7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO
7.3 nosigd. [IpyHIMI cyneprno3uuuy JIEKTPUYECKUX TOJIEeH

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apAa0B. aﬂeMeHTapHBIﬁ

7.4 anektpuueckuii 3apsa. Ctpoenue aroma. [IpoBoHUKY U
TIMAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHHUS
7.6
3JEKTPUUYECKOTO TOKA. VICTOUHHMKYN MOCTOSIHHOTO TOKA




HenicrBus 3JIEKTPUYECKOIO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUJKOCTSX U razax
. Onektpuyeckas uenb. Cuwia Toka. OJEKTPUUYECKOE
' HaIpsKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon Oma 11 yyacTKa Lenu
[locnenoBarenbHOE UM MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOTHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoyna — Jlenna
213 DNeKTpUYecKUe LEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KOpoTKOE 3aMbIKaHUe
[TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
7.14
MAarHuTOB
715 MarnutHoe mosne. MarHutHOoe TONEe 3eMiM U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OmneiT Dpcrena. MarHuTHOE MOJE SIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTENlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
. 3JIEKTPOJBUTaTeNe B TEXHUYECKUX YCTPOMCTBaX MU Ha
TpaHCTIOpTe
Onbitel  @apaznes.  SIBaeHue  AIEKTPOMArHUTHOM
7.18
naaykiuu. [Ipasuio Jlenma
DIEeKTpOTreHeparTop. CriocoOsr MOJTY4eHUS
7.19 JJIEKTPUYECKOM  DHEPIUH. ONeKTpoCTaHIMM ~ Ha
BO30OHOBJISIEMBIX UICTOYHUKAX SHEPTUU
[IpakTuyeckue pabOTHI:
7.20 OMBITH 110 HAOJIOICHHIO DJICKTPHU3AIAN TET MHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.




HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO IO  HaA
MPOBOJAHUKH U TUAIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIMPSKEHUS
Ha pe3UCTOpeE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTMHBI, TIJIOIIAU TIOTIEPEYHOTO CEYCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUW  TIpU
MOCTIEIOBATEIbHOM ~ COEIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CHIbI TOKA MPU MapajlieTbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenne  paboOThI
NEKTPUYECKOTO TOKa, HAYLIEro 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH  BJIEKTPUYECKOTO  TOKa,
BbIICNIIEMOM Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aWMOJEHCTBUS MOCTOSHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPH
ux oOweawHeHMH ©  pazneneHun. VccnemoBaHue
JIEUCTBUSA JJIEKTPUUECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.
OnbITel,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  CHJIBI
B3aMMOJICHCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI
TOKA W HallpaBJIeHHUs TOKa B Karymike. V3yueHue

)ICfICTBI/IfI MAarHMuTHOIO IoOJisI Ha IPOBOJHUK C TOKOM.

KonctpyupoBanue u U3y4eHHe paboThI
3JIEKTPOABUTATEIIA. N3mepenue KILJ
AJEKTPOABUTAaTEIbHON  YCTaHOBKH. OneiTel 1O

HUCCICOOBAaHHUIO ABJICHUSA BHCKTpOMaFHHTHOfI HHAYKIHUU:




HUCCICIOBAaHUC W3MEHCHHI 3HAaYeHUS U HaIlrpaBJICHUA

HMHAYKIOIUMOHHOI'O TOKa

7.21

®dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJIEKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3eMiiu, JApeld MmooCcoB,
pOJIb MArHUTHOTO TIOJIS ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

7.22

TexHuUecKue YCTPOKMCTBA: 3JIEKTPOCKOIN, aMIIepPMETp,
BOJIETMETp, PEOCTAT, CYETUMK DICKTPUUCCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ TPHOOPHI,  HarpeBaTeIbHBIC
3JICKTPOIPUOOPHI (mpumepsr), AICKTPUICCKHE
MPEIOXPAHUTEIH, DJICKTPOMArHUT, 3JICKTPOJIBUTATEb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KUJIACC
Kon
Kon snementa [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA
g1 Mexanuyeckoe JABWKEHUE. MarepuanbHas TOYKa.
' Cucrema otcuéra
8.2 OTHOCUTETBHOCTh MEXaHUYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBnomepnoe MPSAMOJIMHENHOE JIBUKEHHUE.
8.4 CpenHsass W MIHOBEHHass  CKOpPOCTb  Tella  Ipu
8 HEPaBHOMEPHOM JIBH>)KEHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MIPSAMOJIMHENHOE
' JIBIDKCHHE
8.6 CBoOonnoe magerue. OnblThl [anmiies
PaBHOMepHOE nBMkEeHUE TIO OKpyXHOCTH. [lepuon u
8.7 yactota oOpameHus. JluHelWHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbIii 3akoH HproTOHA




8.9

Bropoii 3akoH HeroToHa

8.10 Tpertuii 3akon HeroTona
8.11 IIpuHIUI Cyneprno3unuu CUiI
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuiga TPEHMsS] CKOJBXKEHHUS, CHJIa
' TPEHMSI II0OKOS, IPYTUe BUBI TPEHUS
214 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHue cBOOOTHOIO HaieHUs
%15 JBuxenne  muaHer  Bokpyr  Connuoa.  Ilepsas
' KocMHu4ecKasi ckopocTb. HeBecoMoCTh 1 neperpysku
816 PaBHOBecue  marepuasibHOM  TOYKU.  AOCONIOTHO
' TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOro Teila € 3aKPEIVIEHHOW OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynec Tena. MIzmenenue ummnynbca. IMnynbsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE OBMKEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
822 PaGota cun TspKecTH, ympyroctd, TpeHus. CBA3b
' SHEpPruu U paboTh
823 [loreHunanbHas dSHeprus Tejna, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanpHas YHEPrUs CKATOU NPYKUHBI
Kunernueckass sHeprus. Teopema O KMHETHYECKON
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTuyeckue paboOTHI:
OmnpeneneHue cperHEl CKOPOCTH CKOJIBXKEHHUs Opycka
WIM JIBKEHUS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH.
827 OnpeneneHue yCKOpeHUs Tella IMPU PaBHOYCKOPECHHOM

JBUKEHUH 110 HAKIIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH NYTH OT BPEMEHM MpU
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJlbHOW CKOPOCTH.

[TpoBepka TUNOTE3bI: €CITM TPU PaBHOYCKOPCHHOM




8.28

8.29

JBUKEHUM 0€3 HavyaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOILHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKECHHUS
OT CWJBl HOpPMalbHOro jasieHus. Onpenenenue
KodpduuueHTa TpeHus ckoabxeHus. OrmnpeneneHue
KECTKOCTH TMpYXuHBL. OnpenencHue padOThl CHIIBI
TPEHMsI TpU PABHOMEPHOM [JBIDKCHMM Tejla 110
TOPU30HTAIFHON TOBepxHOCTH. OmnpereneHue padoThI
CWJIBI  YOPYIOCTH  IIpu  INoAbEME  Ipy3a ¢
HCIOJIb30BAaHUEM  HEIOJBIKHOTO U MOJBUKHOIO

OJI0KOB

dusnyeckue SABJACHHUS B MPHUPOJEC: MPUIMBBI U OTJIMBHI,
nBkeHre TutaHeT COJHEYHOH CHUCTEMBI, PEaKTUBHOEC
JIBUYKCHHE KUBBIX OPraHU3MOB

TexHuueckne  yCTpPOWCTBA:  CHUAOMETP, JAATYUKU

ITOJIOXKEHUS, PACCTOSHUS U YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIE XapPaKTCPUCTUKHU

o1 KOJIeOaHUI: IEPHO/I, 4aCTOTa, aMILUTUTY/a
9.2 Maremarnueckuit u NPYKUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu Npu KoiaedaTeIbHOM JABHKEHUN
93 3aryxawomue KojneOaHus. BbIHYXIEHHbIE KONeOaHMS.
' Pe3onanc
Mexanndeckne BOJIHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
94 [IpononbHBIE W TONEpedHble BOJIHBL. JliMHA BOMHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHs. MexaHn4ecKue BOJIHBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u yiabTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHre 4acToThl M Tepuoja  KoJjeOaHHi
9.7 MaTeMaTUYECKOro MassTHUKA.

OnpeneneHue 4acToThl M Tepuoja  KoJjeOaHHi

IIPY>XUHHOI'O MasTHHUKA




HccnenoBanue 3aBUCHMOCTH — TEpPHOAA  KoJeOaHMIA
MOJBEIICHHOTO K HUTU Tpy3a OT [UIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH — TE€pHOAA  KoJeOaHMiA
MPYKUHHOTO MasTHUKAa OT Macchl Tpysa. [IpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpy3a,
MOJIBEIICHHOTO0 K HUTH, OT MAacchl rpy3a U XKECTKOCTU

npyXuHbL. M3Mepenne ycKopeHus CBOOOTHOTO MaieHUs

®du3nueckue SBJICHUS B nprupoac: BOCIIPUATHUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKUE BOJIHBI,
IIyHaMH, DXO
9.9 TexHudeckue yCTpOWCTBA: 3XO0JOT, HCIOJb30BAHUE

yJBTPa3ByKa B ObITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHHIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 IIIxana >1eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoaa csera. CKOpPOCTh CBeTa.
' BonHoBEBIE cBOMICTBA CBETa
10 [TpakTueckue pabOThI:
10.4 WN3yyenue CBONCTB  DJJICKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
@dusnyeckue SBICHHUS B MpPUPOJE: OHOIOrHYECKOe
10.5 JIEHCTBUE BUJIUMOTO, yAbTPauOIETOBOIO u
PEHTIE€HOBCKOTO U3JIy4eHU I
106 TexHuueckue YCTpOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSA3HU
CBETOBbBIE ABJIEHUA
11.1 JlydueBas monensb cBera. IcTouHMKH cBETa
11.2 [IpsamonnHetHOE pacIpOCTpaHEHUE CBETA
1 113 Ortpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaxeHUst
' cBeTa
114 IIpenomnienne cBeta. 3aKOH MNPEIOMIIEHMS CBETA.
' ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JInnza. Xop 1ydeit B JIMH3E




OnTudeckas cucrema Qoroanmnaparta, MHUKPOCKOINA U

11.6
TesecKorna
117 I'maz kak onTtudeckass cucrema. biuzopykocTs u
' JAIbHO30PKOCTh
118 Pasnoxxenue Oenoro ceeta B cnekTp. OnbiTel HptoTOHA.
' CrnosxeHue crieKTpajabHBIX IBETOB. Jlucnepcus cBeTa
[TpakTuueckue paboOThI:
HccnenoBanue  3aBUCUMOCTM — YIVIa  OTpPa)K€HHUS
CBETOBOTIO JIy4ya OT yIJia MajeHusl.
W3yueHne xapakTepUCTHK M300paskeHHs MpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIVIa IPEIOMIICHUS
CBETOBOIO Jiyya OT yIJla MaJCHHs] Ha TPAHULIEC «BO3AYX —
11.9 CTEKJIO».
[Tonyuenue n300pakeHUii ¢ MOMOIIBIO COOMparoIIeH
JIMH3BL.
Onpenenenne GOKYCHOIO pacCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIICH JTNH3HI.
OMnBITHI MO PA3IOKEHUIO OEJIOr0 CBETA B CHEKTP.
OnbITEl IO BOCTIPUATHIO I[BETA MPEIMETOB IMPU X
HaOJII0ICHUH Yepe3 LBETOBbIE (PUIIBTPHI
dusnyeckue sABICHUS B npupoje: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUSI B aTMocdepe
(uBeT HEeOa, pedpakmus, paayra, MUPax)
1111 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doroanmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBUGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mnmaHeTapHas Monelnb aToMa.
' Monens aroma bopa
Hcnyckanve W TOTJIONIEHHE cBeTa aroMoM. KBaHTHI
12 12.2
JInHenyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- ¥ raMMa-u3TydeHUs
124 Crpoenne artomHoro snapa. HykioHHass Mozelb

aTOMHOTO siapa. M3oromnsl




PanuoaktuBHbie mnpeBpaiienus. llepuon momypacnana

12.5
aTOMHBIX S7EP
126 SAnepHble peakunu. 3aKOHbI COXpPAHEHUs 3apsA0BOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u aenenus saep. MlcrouHuku sHepruu
' CouHiia 1 386311
129 SAnepnas oHepreruka. [lelicTBUE  pagrMOaKTUBHBIX
' U3JIy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabntoieHue CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB
1210 U3JIy4EHHUS.
HccnenoBaHue TPEKOB: HW3MEPEHUE IHEPIMM YACTHI[bI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTuBHOTO (poHa
@usznueckue SBJICHHMS B IPUPOJE: €CTECTBEHHBIN
PaaOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3JIYYEHUE TMPUPOJHBIX MHUHEPAIOB,
JEHUCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
YesoBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,[[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanue ponu  (QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN MPUPOIBI, O POJM DKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeld ponu (GU3MKH B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOrui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMM U WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IMOJE), O JBMKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTHU SIBICHUH HpPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHUE pa3ianyaTh SBJICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TaAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3HUECKUX SBICHUMN
B OKpyxXaromeM MHPE, BbIACIIAA HUX CYHICCTBCHHBIC CBOMCTBA

(pu3HaKH)

Brnanenne ocHOBamMM MOHSATUHHOIO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE UX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U

MpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Bragenme ocHOBaMH METOZOB HAy4HOTO IIO3HAHHUS C Y4ETOM
coOuroIeHHs TTpaBUi 0€30MacHOro Tpyaa: HaOMoAeHHE (PU3NIECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMPATh HKCIEPUMEHTANbHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
NPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHUH (PH3NUECKUX BEITUUNH:
yYMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOATEIIBHO COOMpPaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HHCTPYKIHMH, BBIYHCIATH
3HA4YEeHUE BEJIMYMHBI U AHAJIU3UPOBATh IOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCHEPUMEHTAIbHBIX  MCCIEJOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh HAKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  MHCTPYKUUH,  IPEJICTABIAThH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yUYUTHIBATh [TOTPELIHOCTH, J€JIaTh BHIBO/IbI IO PE3yiIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyecKHMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE NPUMEHATh UX I

00BsicHEHUS PUZNYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3YyYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHUH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE  (U3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HEoOXouMBbIe I €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbIE JTaHHBIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUs1 (PU3NYECKON BEIWYHHBI; YMEHHE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOi BETMYNHBI, TOTYYSHHON IPU PEeIICHUH 3aauu

YMeHue XapakTepu30BaThb INPUHUUIBI  JCHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HMUECKUe




3aKOHOMEPHOCTHU

10

YMeHue HWCHoJb30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOr0 IOBEJCHUS B OKpYXKarollel cpeze; MNOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHHUE OLEHUBATH JOCTOBEPHOCTH
HOJYy4eHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JOTIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOT0 COJEp)KAaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WnutepHer; BiajgeHue O0a30BbIMM  HaBbIKAMH  IpeoOpa3oBaHUs
uH(popMani ©3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHMUA
1 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHTEIBHOCTD ABHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyina i
1.2 BBIYUCIICHHSI CPETHEH cCKopocTu: v = S/t
PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€Ia OT
BPEMEHH B CIly4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUS:
L3 (1) =x,+vt
['paduiky 3aBUCUMOCTH OT BPEMEHHU IS MPOEKIUU CKOPOCTH, MPOCKINU
NEepEMENICHUs, IIyTH, KOOpPAMHATBI IIPU PABHOMEPHOM IIPSAMOJIMHEHHOM
JBUKEHUU
3aBUCHUMOCTh KOOpPJMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
@opMyIbl Ul TPOEKUUU IEPEMELICHUs, MPOCKLUUNU CKOPOCTH U IPOEKLUU
YCKOPEHUS IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a,(f) =canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padukn 3aBUCHUMOCTH OT BpPEMEHM MJil NPOEKLUUU YCKOPEHHUS, MPOEKIUU
CKOpPOCTH, IIPOCKIUHU IIEpEMELICHUs], KOOPAUHATHI IIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHEMHOM JABH)KCHUN
CBoboanoe nagenue. @opMysibl, ONMCHIBAIOIINE CBOOOJHOE MAJCHHUE Tena I10
1.5 BEPTUKAIM (IBMKEHHE Tela BHM3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTU

3emnn). I'paduku 3aBUCUMOCTH OT BpEMEHH JUISI MPOEKIUH YCKOPEHHS,




1.6

NPOCKIMH CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TAaACHHM Tejia 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHS Tejla IO OKpYyKHOcTU. Hampanenue
CKOPOCTH.

@dopmyna A BBIYHUCICHUS CKOPOCTH 4Yepe3 pajuyCc OKPYKHOCTH M TEpUO]

oOparteHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHue I€HTPOCTPEMUTEIBLHOTO

YCKOpPCHUHI. d)opMyna JJIL BBIYUCIICHUS YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. II1oTHOCTB BelIeCTBa. qDopMyﬂa JJIA BBIYUCIICHHUA ITIJIOTHOCTH

_m
v

Cuna — BekTopHas ¢pusudeckas BennunHa. ClokxeHue cuil
SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CHIIbI, IENCTBYIOIIEN Ha

TCJIO0

1.11

B3aunmoneiictue tein. Tperunii 3akoH HeroToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 1 BEIYUCICHUS MOJTYJIS CUIIBI

TPCHUSA CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarust Tenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKkOoH yIpyrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TAroTeHUE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyra IS BBIYMCIIEHUS CUIIBI TSDKECTH BOJIM3M noBepxHocTH 3eminu: F = mg.
JBxenue mmanet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku
Hmnynec Tena — BeKTOopHas pu3ndeckasi BeNUYMHa.
=m0

Nmnynbc cuctemsl Ten. M3menenune uMiyinbca. UMnysbe cuiisl

1.16

1.17

3aKkoH COXpPAaHCHUS UMITYJIbCA IJIA SaMKHYTOfI CUCTCMBI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXEHUE

Mexann4deckas pa60Ta. (DopMyna JJI1 BBIYMCIICHUA pa60TBI CHIJIBI:

A=F5ooscx

Mexananueckas MOITHOCTb:

=24
I

1.18

Kunernueckas u MNOTCHIMAJIbHAsA SHCPIrusl. CDopMyJIa JJIs1 BBIYUCIICHUA

KUHETUYECKON IHEPTHM:

HE)E
Ey ="

Teopema o kuHeTH4ueckou 3Heprun. opMyra AJisi BEIYUCIEHUS MOTEHIIUAIbHOU




SHCPIrUU TCjia, MOAHATOIO

Hang 3eMIIEn:

E,=mgh

Mexanudeckas SHEpIUs:

E=E;.+E 2

1.19 3aKOoH COXpaHEHUsI MEXaHUYECKOM dHeprun. Dopmyiia Jjisi 3aKOHA COXPAHEHUSI
MEXaHWYECKOM PHEPruu B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOM SHEPTUH MPU HATTUYUH CHIIBI TPECHUS.
[IpocThie MexaHU3MBbI. «30J10TO€ MPABUIIO» MEXAHUKH.
Peruar. Moment cunubl: M - Fl.
VYcnoBue paBHOBECHSI pblyara:

M +M +..=0

1.20

[TonBwxHbIM 1 HenoABMKHBIN O0510KU. KIT/I mpocThIX MeXaHU3MOB,
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
dopMyna 7151 BBIYMCIICHUS 1aBJICHUs TBEPIOTO Tea:
F
pP= ch
101 JaBnenue raza. ATMocdepHoe TaBiieHue.
' I'uapocTtaTyeckoe 1aBieHUE BHYTPH JKUJIKOCTH.

dopMmyia 7151 BEBIYUCICHUS TaBJICHUSI BHYTPH KUJIKOCTH:
P=pgh+Dg,

1.22 3akoH [lackans. ['mppaBnuyecknii mpecc
3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIKUBAIOIIECH CHUJIBI,
JICHCTBYIOLLEH Ha TENO, NOTPYKEHHOE B )KUIKOCTD UJIH Ias3:

1.23

F_jlm_ =pgV

Ycnopue nmiapanus Tena. [lnaBanue CYAO0B 1 BO3YyXOIlJITaBaHUC




1.24

1.25

Mexanuueckue KkojieOaHus. AMIUIMTYNA, TEPUOJl M YacTOTa KOJeOaHUH.

dopmyria, CBSI3bIBAIOIIAS YACTOTY U MEPUO KOJICOAHUIA:

MaremaTuueckuii U MNPYXUHHBIM MasTHUKU. [IpeBpalieHue sSHEpruud Mnpu

KOJIE0ATEIIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeiHyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBI. [IpomonbHble M mOnepeyHble BOJHBI. J[JIMHA BOJIHBI U

CKOPOCTB paClpoOCTpaHCHUS BOJIHLI:

h=v-T

3By1(. FpOMKOCTb " BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHHUIC

nByX cpen. MH(]pa3Byk u yIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

W3mepenue cpelHed IUIOTHOCTH BELIECTBA; apXHWMEIOBOM CHIIBL, >KECTKOCTH
NPYXUHBL; KO3(pPUIMEHTa TPEHHUS! CKOJIbXKEHHUS; paOOThl CHJIBI TPEHHUS, CHUJIIBI
YIPYTOCTH; CPEIHEH CKOPOCTHU JIBUXKEHHUs Opycka MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHUs: Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoga KoieOaHUN MaTeMaTHMYeCKOro MasTHHMKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH MPYKUHHOT'O MasTHUKA; MOMEHTA CHJIbI, JCHCTBYIOLIETr0 HA phlyar;
paboOThl CHJIBI YHOPYIOCTH MpU HOIBEME Ipy3a C IMOMOIIBIO HEMOABHKHOIO
0110Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOABEME I'py3a C MOMOIIBIO MOJBUKHOIO
O1oka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCUMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MacChbl TeJa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JaBJICHUS U OT
pOZia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHH
negopManuu MpYKUHBI, YCKOpPEeHUs1 Opycka OT yrjla HakJIOHA HaIlpaBIISIOIIEH;
nepuoza (4acToThl) KoseOaHUIl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOaHUH TMPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U >KECTKOCTH NPY>KUHBI;
UCCIICIOBAaHUE HE3aBUCHUMOCTU IepHoJa KoleOaHMH HHUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka yciioBus paBHOBECHS pblyara

1.30

QDuzuueckue s61eHUSA 6 npupoode: TIPUMEPHl JBUKEHHS C PA3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEXKWBOW MPHUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUWIMBBI W OTJIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTEMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
aTMoc(epHOro HaBiieHUs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMruuecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue yCWlpOIZCl’I’lGCl.' CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPE€HHUA, OWHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HOHBH)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTHBIC MCXAaHU3MblI B 6BITy,

131 COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUM  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTRA.
Kpucrannuueckue u amopdHbie Tena

55 JBwxenue wyactury BemiecTBa. CBS3b CKOPOCTH  JBUXKEHHUS YacTHI[ C

' Temneparypoil. bpoyHoBckoe aBrkenue, nuddyzus

2.3 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS

24 TennoBoe pacIIMpEeHHE U CKATUE

2.5 TermoBoe paBHOBECUE

Y Buytpennss osneprus. PaGora u Termonepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTrUun

2.7 Bunp! Terionepegadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUEeHUE
HarpeBanue wu oxnaxnaenue Ten. KoaudecTBO  TEmNIOTHL. Y IenbHas
TETIIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX MpOLECCaX. YPaBHEHUE TEIIIOBOIO
Oananca:

29
QO +0, +..=0
Ucnapenne u xoHueHcanusa. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IPOLECCE

510 UClapeHuss M KoHAeHcauuu. KurneHwe IKUOKOCTH. YaenbHas TeIoTa

‘ napooOpa3oBanus: L = Q/m

2.11 Brnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu Kpucrajmsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJJIM3allH. y,I[eJ'IBHaﬂ TCIIOTA I1JIaBJICHUA:

,_0

m

BHYTpeHHSISI BHCpFI/I}I CFOpaHI/I}I TOIIJINBA. y,[[eJ'IbHaH TCIIJI0TAa CFOpaHI/IH TOIIJINBA.
q=0/m

[Tpuntume! padoTsl TermoBbix ABuraTenei. KITJI TemoBoro asurates

Ilpakmuueckue pabomul

W3mepenune yaenbHON TEMIOEMKOCTH METAUIMYECKOTO LMJIMHAPA; KOJIUYECTBa
TEIUIOTHI, IOJYYEeHHOTO BOJOH KOMHATHOM TemmepaTypbl (QUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIyIIEH HarpeTblil IWIMHIP; KOJWYECTBA TEIUIOTHI,
OTJIaHHOI'O HAarpeTbiM LMIUHAPOM, IOCJIE OIYCKaHUs €ro B BOJLY KOMHATHOHN
TEMIIEPATYpPbl; OTHOCUTEIBHON BIIAXKHOCTU BO3/AYXa; YJEIbHOW TEIMJIOTHI
IaBieHus Jipga.  MccnenoBaHue W3MEHEHHs TEMIIEpaTypbl BOJABI  IIPU
Pa3NIMYHBIX YCIIOBHSX; SIBICHHS TEMJ0OOMEHa NpU CMEIIMBAHUHM XOJIOJHOW M

ropsiueit BOJIbI; MpoIecca UCTIapeHUS

2.16

Duszuueckue s61eHUs 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B TPHUPOAC, KPUCTAJJIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BOZI0EMOB, MOPCKUE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHEeTa

2.17

3.1
3.2
33

Texnuueckue ycmpoucmea. KalWLISAPb, IPUMEPBI UCIIOIb30BaHUS KPUCTAJLIOB,
JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPHI, NICUXPOMETP, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onextpuzanus Teil. J[Ba BUa 3JE€KTPUUECKUX 3apsiioB
B3aumopeiicTBue 3apskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

Onektpuueckoe mone. Hampspk€HHocTh anekTpuueckoro mouist. [lpuHimn

CYTNEPIO3UINH YJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenu osnexrtpudeckux 3apsnoB. [IeHCTBHE JJIEKTPUYECKOrO IO  HaA

aneKkTpudeckue 3apsiibl. [IpOBOIHUKY U TUANEKTPUKH

3.6

[TocTrossHHBIN 37eKTpUYECKUil TOK. JlecTBUS 3mekTprudyeckoro Toka. Cuiia Toka.




Harmpsixenue.
I=q/t,U=A/q

DJIeKTPUYECKOE COMPOTUBIICHHUE. Y ICTTbHOE AIEKTPUIECKOE COMPOTUBIICHHE:

3.7 R = pl/S
18 3akon OMa miis yyacTka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE coeAMHEHNE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COEMHEHUS! TPOBOIHUKOB
3.10 Pabota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenmna:
3.11 O=I"R-t
310 OnbeiT Opcrena. MarHuTHOE IMOJie MPSIMOTO MPOBOJHUKA € TOKOM. JInHMHM
MarHUTHOW WHIYKIIHH
113 MarautHoe IIOJI€ IIOCTOSSHHOIO MarHurta. B3auMoaeicTBHE TOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OmnbiTel @apajnes. SABneHue 351eKTpoMariuTHON nHAyKIuu. [Ipasuo Jlenma
Ilpakmuueckue pabomol
WN3mepenne  3JIEKTPUYECKOTO  COMPOTUBIEHUST  PE3UCTOpPA;  MOIIHOCTH
AMEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.
3.16 HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHMKE

(pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOTO COIIPOTUBJICHUA.




ITpoBepka mpaBuia i 3JIEKTPUYECKOTO HANPSDKEHUS MPU MOCIEI0BATEIbHOM
COCMHEHUU IPOBOJHHMKOB; IpaBWia Uil CUJIbI 3JIEKTPUYECKOIO TOKa IpHU

[apaJuIeIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue a6leHUs 6 nNpupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE I0OJI€ 3€MJIH, Ipeid IMOIIOCOB,
POJIb MArHUTHOTO TIOJISI JUIsl )KU3HU Ha 3eMJIE, MTOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa.: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETUYMK  IEKTPUYECKOW  DHEPruH,  3IEKTPOOCBETUTENbHBIE  NPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPOITPUOOPHI (mpumepsl), AIIEKTPUYECKUE
HPEJOXPAaHUTENH, HJIEKTPOMArHUT, 3JIEKTPOJBUIATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 OneKkTpoMarHuTHbIE BOJIHBL. [1Ikana 351eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH PEIOMIICHUS CBETA
3.23 [ucnepcus ceeta
324 Jlunza. Xox nyueit B nuH3e. PoKycHOe paccTosHME JUH3bL. ONTHUECKas Cuila
. muH3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucreMa. Onruueckue npuOopbl
IIpakmuyeckue pabomol
W3mepeHne onTuyeckoi Cuiibl coOMparoeil JIMH3bL, (OKYCHOTO pacCTOSIHUS
cobuparomiell TUH3bI (110 CBOWCTBY paBEHCTBA pPa3MEpOB MperMeTa U 300pakeHus,
vy KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), oKa3aTess IpeIoMIIeHHUS CTEeKIIa.
' HccnenoBanue cBOiiCTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JTMH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JABYX CJIOKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHUIE
«BO3J1yX — CTEKIIO»
327 Qusuueckue aenenusi 6 npupode. 3arMmenHuss ComHua u JlyHbl, 1BeTa Te,
' ONTUYECKUE sABJIEeHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpPUCKOI, (QoToanmapaT, ONTHYECKUE
‘ CBETOBO/IbI
4 KBAHTOBGIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakiun anbda-u Oera-

pacrnaja




4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-gactui. [nanerapuas Moens atoma

4.3 CocraB aromHoro spa. M3oronst

4.4 [lepuon nmonypacnaaa aTOMHBIX siIEp

4.5 Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3aPSA0BOIO0 U MaCCOBOT'O YUCE
Qusuueckue A61eHUs 6 nNpupode. E€CTECTBEHHBIM paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyYCHUE IPHUPOJHBIX MUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3y4YEHUN HA OPraHU3M 4YeJI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBUAYAIBHBIN JO3UMETp, Kamepa

Bunbcona, sinepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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