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HHOACHUTEJIBHAA 3AIIUCKA

[TporpamMma 1o ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE MOJIOKECHUMN
1 TpeOOBaHUI K pe3yJbTaTaM OCBOSHUS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOW MPOTPAMMBI,
npeacraBieHHbx B PI'OC 00O, a Taxke ¢ yuétoM (eaepaibHOi pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenmuu npenonaBanus yueoHoro mnpeamera « uznukay.

Copepxanme mporpaMmbl 10 (u3uke HampaBleHO Ha (HOpPMHpPOBAHUE €CTECTBEHHOHAYYHOMH
TPaMOTHOCTH OOYYalOIIUXCS W OpraHu3alvio HW3ydeHus (U3UKM Ha JeATeNbHOCTHOW OCHOBe. B
nporpaMMe 1Mo (U3HKE YYUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOTO IMpeAMeTa B peajn3alnuu TpeOOBaHUMN
OI'OC OO0 x mIaHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOYyYeHHS, a TaKkXKe
MEXIPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB HAa yPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHMUs.

[IporpamMMma no ¢gu3ukKe ycTaHaBIMBaeT paclpeneieHre yuyeOHOro Marepuaia mno rojaMm oOydenus (1o
KJlaccaMm), MpenajaraeT MPUMEPHYI0 IOCIeI0BAaTENIbHOCTh H3yUYEHUsI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BHUTHUS IPEIMETHOTO COACPKAHUS U YIETE BO3PACTHBIX OCOOCHHOCTEH 00YJIarOIIHXCSI.

[TporpamMma 1o ¢usmke pa3paboTaHa C MEIbI0 OKa3aHHsI METOINICCKOW TTOMOIIH YUYUTENIO B CO3/IaHUN
paboueii MporpaMMel M0 y4eOHOMY MPEAMETY.

duszuka SBISETCS CUCTEMOOOPA3YIONIUM JJisi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY
¢du3nyecKkue 3aKOHBI JIS)KAT B OCHOBE IPOIECCOB WM SBICHHUM, M3y4aeMbIX XUMHCH, OHOIOTHEH,
acTpoHOMHEH H (U3MYeCKOW Teorpadueld, BHOCUT BKJIA]] B €CTCCTBCHHOHAYYHYIO KApTHHY MHPA,
MpeIocTaBIsAeT Hanbosee sicHbie 00pa3libl MPUMEHEHHSI HAYYHOTO METO/a MO3HAHUS, TO €CTh crocoda
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 331a4 (QU3HUYECKOTO 00pa3oBaHUs B CTPYKType OOIIero oOpa3oBaHHS COCTOUT B
(hopMHUPOBAHNH €CTECTBEHHOHAYYHON TPaMOTHOCTH U UHTEPECA K HAyKe Y OOyJarOIINXCS.

Nzyyenne ¢usuku Ha 0a30BOM ypOBHE MPEAINOJAaraeT OBJAJCHUE CIEAYIOIIUMU KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYI0 TPaMOTHOCTbD:

L4 HAay4YHO OOBACHATH SIBJIICHUS,
L4 OLICHUBATHb U TIOHUMATh 0COOEHHOCTH HAay4YHOTO UCCJICAOBAHUS
L4 HHTCPHPECTUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA MMOJIYUCHUA BBIBOJOB.

Llenn wm3ydeHus GU3MKM Ha YpPOBHE OCHOBHOTO o0Imero oOpas3oBaHusi ompeneneHsl B Konuenmmun
npenojaBaHus yueOHoro mnpeamera «®dusuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
denepanyy, pealu3yoLUMX OCHOBHBIE 00111e00pa3oBaTeNbHbIe IPOrPaMMBbl, YTBEPKIAEHHON pelIeHueM
Konnernn MunucrepctBa npocsernienusi Poccuiickoit @enepanun (mpotokoin ot 3 nexadps 2019 r. No
[1K4BH).

Hean nzyvyenus PpU3NKu:

J npuoOpeTeHne HHTepeca M CTPEeMJICHUS OO0ydYaroIuxcs K HAayyHOMY H3YYEHHUIO HpPUPOBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

J pa3BUTHE TPEICTABICHUI O HAYYHOM METOJIE MO3HAHUS B (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYIKAIOIINM SIBICHUSIM;

J (dbopMEpOBaHHE HAYyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa H3yYeHHs] OCHOB CTPOCHHUS MaTEepPHU
1 (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

o (dbopMHpoBaHUE TMPENCTABICHUH O poJM (PU3WKH AT pa3BUTHS APYTUX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH;

o pa3BUTHE TMPEACTaBICHUI 0 BO3MOXHBIX chepax Oyayuieil mpodheccuoHaIbHOM eaTeIbHOCTH,
CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K TaJbHEHUIIIEMy O0OyUYECHHIO B ’TOM HAIPaBIICHUH.

JlocTikeHne ATUX IIeJed MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
o0ecreynBaeTcs pelIeHUueM CIeIyOIUX 3a/1aY:



. npuoOpeTeHre 3HAHWKA O JUCKPETHOM CTPOCHHMH BEIIECTBAa, O MEXAaHHYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

. npuoOpeTeHue yYMEHUH ONHCHIBATh W OOBSICHATh (PU3MUECKUE SIBJICHUS C HCIOJIb30BAHUEM
MOJTYYCHHBIX 3HAHHIA;

J OCBOCHHME METOJIOB PEIICHUs NMPOCTEHIINX Pacu€THBIX 3aj[ad C HCIOJIb30BAHUEM (PH3UUCCKUX
MoOJIeJIeH, TBOPUYECKHUX M MMPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHUW HaOJIOJaTh TPUPOIHBIC SIBICHHUS M BBITIOJIHATH OIBITHI, JTAOOpaTOPHBIE
paboThI U PKCIIEPUMEHTAIBHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IIPUOOPOB;

o OocBoeHUE TPUEMOB paboThI ¢ MH(pOpManHel (PU3MIECKOTO COJIEPKaHus, BKIIoUas HH(OPMAIIHIO
0 COBPEMEHHBIX JIOCTHKCHHUSAX (PU3UKH, aHAIN3 U KPUTUIECKOE OIICHUBaHUE WH(OPMAIIHH;

o 3HAKOMCTBO CO cdepamMu Tpo(HecCHOHATBLHON IeATEIbHOCTH, CBS3aHHBIMU C (DU3HKOW, |
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMHU HA JOCTIKEHHSIX (PHU3UUICCKON HAYKH.

Ha nzydenue ¢usuku (6a30BbIid ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusi OTBOAUTCS 238
yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIelN0), B 8 kilacce — 68 yacoB (2 4aca B Hezeno), B 9 kinacce —
102 Jaca (3 Jaca B HEJIEII0).

[Ipemiaraemerii B mporpaMMe 10 (U3HMKE MEpedyeHb JadOpaTOpHBIX pabOT H  OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YUUTENb JeNIaeT BHIOOP MPOBEACHUS JTa0OPATOPHBIX pabOT U OMBITOB C
yu€TOM UHAMBHUIYaJbHBIX OCOOCHHOCTEH O0OydYaroUIMXCsl, CIHMCKA SKCIEPUMEHTAIbHBIX 3aJaHuH,
IpeyUlaraéMblX B paMKaX OCHOBHOI'O I'OCYAapCTBEHHOI'0 SK3aMeHa 110 (pusuke.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3uka v e€ poJib B IO3HAHUM OKPY:KAOIIEro MUPA.

®usuka — Hayka O npupoe. SBnenus npupoasl. PU3HUECKUE SBICHUSA: MEXAaHWUYECKHUE, TEILIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBLIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢usmueckux BennuuH. Pusnyeckue npubopsl. [lorpeniHocts
u3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL.

Kak ¢usuka u apyrue ecrecTBeHHble HAyKd H3Yy4yalOT MNpUpoAy. EcTecTBeHHOHAyudHBI MeETOJ
IIO3HaHHUA: HaGJIIOIIeHI/Ie, IMOCTAHOBKAa HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'HIIOTC3, SKCIICPUMCHT I10
MPOBEpPKE THUIOTE3, OOBsICHEHHEe HaOmomaemMoro seieHUs. Omnucanue (QU3NYESCKUX SIBICHHNA C
MTOMOIIBIO MOJIEICH.

/emoncmpayuu.

1. MexaHn4eckue, TEMIOBBIE, JJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

2. ®dusnyeckue MpUOOPHI W TIpoleaypa NPSMBIX HM3MEPEHUN aHAJIOTOBBIM U IHU(POBBIM
puOOpPOM.

Jlabopamopuusie pabomot u onvimol.

1. OmnpeneneHne MeHbl JeICHUS KAl H3MEPHUTEIBLHOTO IPHOOopA.

2. N3mepenne paccTOsTHUN.

3. N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.

4. Onpenenenue pasMepoB MaJbIX TEIl.

5. W3mepenne TeMneparypsl Py OMOLIHU KUAKOCTHOTO TEPMOMETPA U 1aTYUKa TEMIIEPATYPBI.

[IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3bl: NAJBbHOCTh MOJNETA MIApUKA, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA MTyCKa.
Pasnen 2. [lepBonayaibHble CBeeHHs 0 CTPOEHHH BelllecTBA.
CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThL, JOKa3bIBAIOIIME JUCKPETHOE
CTPOEHHUE BEILIECTBA.
JIBmxkenue vactuil BemecTBa. CBsI3b CKOPOCTH JBWKEHUS YaCTHUI[ ¢ Temmeparypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoaelicTBre yacTUIl BEECTBA: MPUTHKEHNE U OTTAJIKUBAHUE.
ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPIBIX (KPUCTAJUIMYECKUX) TETl.
B3anMocBsI3p  MexAy CBOMCTBAMHM BEIIECTB B pa3HbIX arperatHbIX COCTOSIHUSAX M HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BO/IBI.
Hemoncmpayuu.

1. Habmonenne OpoyHOBCKOTO JIBHXKEHUSI.

2. Habmonenue nudpdysun.

3. HabGmronenue sBiaeHM, OOBACHSIIONIMXCS TMPHUTSDKEHWEM WM OTTAIKUBAHUEM  YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OreHka quaMeTpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITh! IO HAOJIIOAEHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.

3. OMnBITH O OOHAPYKEHUIO TEUCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBuskeHune u B3auMoeiicTBUE TeJl.
Mexannueckoe nBrxeHrne. PaBHoMepHOe 1 HepaBHOMEPHOE ABMKEHUE. CKOpocTh. CpenHss CKOPOCTh
[IPY HEPABHOMEPHOM JBHKEHUU. PacuéT myT U BpeMEHU IBUKCHUSL.



SBnenne wuHepHuu. 3aKOH HHEpHUHU. B3amMopeicTBHE TeNl Kak MNpUYMHA W3MEHEHHUSI CKOPOCTH
IBYOKEHMsI Tesl. Macca kak Mepa uHEpTHOCTH Tena. [ImoTHocTh BemiecTBa. CBS3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIeCTBA.

Cuila KaKk XxapakTepucTUKa B3auMozaecTBus Ten. Cuita ynpyroctu u 3akoH ['yka. M3mepeHnue cuisbl ¢
MIOMOILBIO AUHAMOMETpA. SIBIEHHUE TATOTEHUs U cuia TshkecTH. Cuia TSHKECTH Ha JPYTUX IUIaHETax.
Bec tena. HeBecomocts. CrioxeHue cuil, HapaBIEHHbBIX 110 OAHOM NpsiMoi. PaBHOAEHCTBYIOIIAs CHIL.
Cuna tpenus. TpeHue CKOIbXEHUS U TPEHHUE NTOKOsl. TpeHne B IPUPOJIEe U TEXHUKE.

Hemoncmpavyuu.

1. HaOnroneHne MexaHU4ecKoro ABMKEHUsI Tela.

2. N3mepenne cKkopoCTH IPSIMOJIMHEMHOTO IBUKECHHUS.

3. Habutonienue sBiaeHUs] MHEPLUH.

4. HabGmonenre n3mMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUH TEJl.
5. CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.

. CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IIPSIMO.
Jlabopamopnuvie pabomot u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHMsI (IIapuka B JKUIKOCTH, MOJIENH
AIEKTPUUYECKOTO aBTOMOOUJISL U TaK Jlajee).

2. Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIN [IapyKa [0 HAKIIOHHOW TJIOCKOCTH.
3. Omnpenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTshKeHHs  (IedopManuu) TpPYKHHBI  OT
IIPUIIOKEHHOMN CHUIIBL.

5. OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHWJIBI TpPEHHS CKOJBXKEHHMS OT Beca Telna HU

XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pasnea 4. /laBnenne TBEPABIX TeJl, :KUAKOCTEN H I'a30B.

Hanenue. CriocoObl YMEHBIIICHHS M YBETUYCHUS JaBieHus. [{aBneHnue ra3za. 3aBUCUMOCTh JIaBJICHHS
raza ot 00bpéma, Temnepatypsl. [lepenada qaBieHus TBEPABIMH TEIAMH, KUAKOCTSIMH U Tra3aMH. 3aKOH
[Tackans. [IneBMaTHyeckue MaIIMHBL.  3aBUCHUMOCTh  JABJICHHUSI KHJIKOCTH OT  TJyOWHBI.
I'unpocratuueckuii mapanoke. CooOmiaromuecs cocyabl. [ uapaBIudeckie MeXaHHu3MBbI.

Atmocdepa 3emnu u atmocdepHoe AaBieHUE. [IpUUYMHBI CyIIECTBOBAaHUSA BO3IYIIHOW OOOJIOYKH
3emimn. OmbiT Toppuyennu. M3mepeHue arMochepHOTo [aBlieHHsA. 3aBUCUMOCTH aTMOC(HEpPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzMepeHus: atMocGepHOro AaBlIeHUS.
JleiicTBHe >KMIKOCTH U raza Ha MOTPYXEHHOE B HUX Teno. BrlTankuBaromias (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTyphl.

2. Ilepenava naBiaeHMs )KUIKOCTBIO U Ta30M.

3. Coob1maronyecs: Cocy/sl.

4. I'mnpaBnnueckwnii npecc.

5. [IposiBneHue necTBUss aTMOCHEPHOTO TABJICHHS.

6. 3aBUCHUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTrpYKEHHON YacTH Tela W IJIOTHOCTH
AKHUJKOCTH.

7. PaBeHCTBO BBITAIKMBAOIEN CHIIBI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue miuaBaHus TeN: IJIaBaHUE WIM IOTPYXKEHHME TENl B 3aBUCHMOCTH OT COOTHOULICHMS

IJIOTHOCTEH TeJa U )KUJIKOCTH.
Jlabopamopuusie pabomot u onvimol.



1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpYKEHHOW B KUIAKOCTh YaCTH

Tena.

2. OrpezenieHne BHITAIKUBAIOLIEH CUIIBI, JEHCTBYIOIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIbI, JAEMCTBYIOIIEH HA TEIO B KUIAKOCTH, OT
Macchl Tea.

4. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJIIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTHU YKUKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKM U OIpelneleHue e
Ipy30I0AbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTB. JHEPrus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocTeie MeXaHW3MBI: pbIYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBWiiO paBHOBeCHs phlYara.
[Ipumenenue npaBuia paBHOBECHS pblyara K OJoky. «3omotoe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY M TEXHHKE.

MexaHI/ILIeCKaﬂ 3Hepr1/1$1. KI/IHGTI/I‘-IGCKaH H II0OTCHIUAJIbHAA 3H€pFI/I$I. HpeBpaHICHI/IC OOJHOTO BHUIA
MEXaHUYECKOM 3HEPTrUu B APYroi. 3aKOH COXpaHEHUsl YHEPTUU B MEXAHHKE.

/emoncmpayuu.

1. [Ipumepsl POCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue padoThl CHIIBI TPEHUSI IIPU PAaBHOMEPHOM ABM)KEHUU TeJla MO0 TOPU3OHTAIbHOU
ITOBEPXHOCTHU.

2. HccnenoBanue ycnoBuidl paBHOBECHUS pbluara.

3. N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

4. N3ydeHne 3aK0Ha COXPAaHEHNs MEXaHUUECKON SHEPTUN.

8 KUIACC

Paznen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOPHM CTPOEHUs BellecTBa. Macca U pa3Mepbl
aTOMOB M MOJEKYJ. OMNBITHI, TOATBEPKIAIOIMINE OCHOBHBIE TMOJIOKEHUSI MOJICKYJISIPHOKMHETHYECKOM
TEOPUH.

Monenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammnyeckue u aMmopdHbie
Tena. OObSICHEHHE CBOMCTB ra3oB, )KMIKOCTEH M TBEPABIX TElT Ha OCHOBE MOJIOKEHUU MOIEKYISIPHO-
KHUHETH4eCcKoi Teopuu. CMauynBaHWe U KaNWJUIPHBIE sIBJICHUS. TernoBoe paciupeHue u cxxaTHe.
Temneparypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABWKEHHS YacTUIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUsI BHYTPEHHEH SHEPruM: TeTuionepeaada u coBepiieHue padboTel. Bubt
TEIUIONIEPEIaun: TEIUIONPOBOIHOCTb, KOHBEKIIUS, H3ITyUCHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIecTBa. TermIo0OMEeH M TEIIOBOE pPaBHOBECHE.
VYpaBuenue temioBoro Oanadca. [lmaBnenre u oTBepAeBaHNE KPUCTAUIMUECKUX BEIICCTB. Y ACIIbHAS
TeroTa TutaBieHus. [lapooOpasoBanue u koHaeHcarusa. Mcnapenne. Kunenue. YnenpHas Terora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EPHOTO TaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeibHAs TEMIOTA CTOPAHUS.

[Mpuntuner pabotel TermnoBeix apurareneit KIIJ| termmoBoro nBurartens. TersoBble ABUTATENd M
3alIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpavyuu.



Hab6nronenne OpoyHOBCKOTO JBHIKEHUS.

Hab6monenue nuddys3un.

HabumoneHue siBneHui cMauMBaHUs U KalWUISIPHBIX SIBJICHUM.

Hab6nronenue TenioBoro pacimpeHus Tel.

N3menenune napiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHUH.
[IpaBuna u3MepeHus TeMIepaTyphl.

Bunae! Tennonepenaun.

OxJnaxaeHre Ipu COBEPUICHUN PaOOTHI.

LNk WNPRE

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
CpaBHeHuE TEII0EMKOCTEN Pa3InYHBIX BEIIECTB.
Habmonenue xuneHus.

Habmtoienne nocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopuvie pabomsl u onvimol.

e
N = o

1. OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

2. OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.

3. OnbITh! 10 HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHsI ra30B, KUJIKOCTEH U TBEPBIX TEI.

4. Omnpenenenue JaBieHUs BO3lyXa B OaJJIOHE MINPULA.

5. OnbITH, TEMOHCTPUPYIOIIME 3aBUCUMOCTH JABICHUS BO3IyXa OT €ro 00bEMa M HarpeBaHHS
WJIY OXJIAXKICHMUS.

6. [IpoBepka  rumoTe3bl  JMHEWHOW  3aBUCUMOCTH  JJIUHBI  CTOJIOMKAa  KHJIKOCTH B
TEPMOMETPHUUECKON TPyOKe OT TeMIIepaTyphl.

7. Habmtoienne n3MeHeHus BHYTPEHHEH SHEpruu Teia B pe3yJibTaTe TeIulonepenadyd U padoThl
BHEIIHUX CHIIL.

8. HccnenoBanue sBiIeHUs TEIIO0OOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.

9. OmnpezneneHue KOJMYECTBA TEIMJIOTHI, MOJYYEHHOTO BOJOM IpH TEMI000MEHE C HarpeTbiM
METaJUIMYECKUM LUINHAPOM.

10. Omnpenenenue yieabHON TEMIOEMKOCTH BEILIECTBA.

11. Uccnenosanue nmponecca uCnapeHus.

12. OrnpeziesieHre OTHOCUTEIBHOM BIIAXKHOCTH BO3/TyXa.

13.  OmnpeneneHue yAeIbHON TEIUIOTHI IIJIaBJIECHUS JIbJA.

Paspen 7. DiiekTpu4ecKkne 1 MATHUTHBIC SIBJICHHS.

Onextpuszanus Ten. [[Ba poja aJIeKTpUYECKUX 3apsaoB. B3aummoneilcTBue 3apspKEHHBIX Tel. 3aKOH
KynoHna (3aBUCMMOCTb CHIIBI B3aUMOJIEUCTBUS 3apSHKEHHBIX TEJ OT BEITMYMHBI 3aps/IOB M PACCTOSHUS
MEXJ1y TeJlaMu).

Onextpuueckoe 1mose. Hampsok€HHOCTH — anekTpuueckoro nosid.  llpuHnun — cynepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »smekTpruyeckux 3apsmoB. OJIEMEHTapHBIM 3JeKTpuuyeckuil 3apsa. CTpoeHnme aroma.
[IpoBOIHUKYN W TUATAEKTPUKHA. 3AKOH COXPAHEHHUS JJIEKTPUUYECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOTO TOKA. VICTOUHMKH MTOCTOSIHHOTO TOKA.
JIeWCcTBHSI DIEKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). OJIEKTPUUECKUH TOK B
KHUJKOCTAX U razax.

Onektprueckass nenb. Cuna Toka. IDnekTpudyeckoe HanpspkeHue. CONpOTHBIIEHHE IPOBOJIHHUKA.
VYaenbHOEe compoTuBiIEeHHE BemecTBa. 3akoH Oma 11 ywactka uenu. llocnenoBaTenbHoe u
[apajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.



Paborta m MomHOCTH 3nekTpuueckoro Toka. 3akoH JDkoyms—JleHna. DnekTpudeckue Mmenu u
MOTPEOUTENH IEKTPUIECKON d3Heprun B ObITy. KOpoTKOE 3aMbIKaHueE.

IlocTossHHBIE MarHUTHL. B3anMoaeicTBHE ITIOCTOSHHBIX MAarHUTOB. MarHuTHoe noje. MarHuTHOE moJie
3eMJIM M €ro 3HaueHue Jyis *Ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE MOJIe AJIEKTPUYECKOTO TOKA.
[IpumeHeHue >IEKTPOMArHUTOB B TEXHUKE. [[eiCTBME€ MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM.
DNEeKTpoABUTATENIb IOCTOSHHOTO ToKa. lcrosib30BaHWE 3JIEKTPOJBUraTeleii B TEXHUYECKUX
YCTPOKCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @apazes. SBieHue 3eKTpoMarHUTHOW WHAYyKIMU. IIpaBuiio Jlenma. DnekTporeneparop.
CriocoObl MOTy4YeHHUs SJEKTPUUYECKON SHEPTHH. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHUKAX

SHEPIrUU.

Jemoncmpayuu.

1. DneKkTpu3zanus Ted.

2. JIBa poJia ANEeKTPUUECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsIKEHHBIX Tell.
3. YCTpOUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

4, DIIEeKTPOCTATUUYECKAsT MHYKIIUS.

5. 3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsI0B.

6. [IpoBOIHUKY U AUBIIEKTPUKHU.

7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JlelcTBUA SIIEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. I"a30BbIii pa3psa.

12. N3Mmepenne cuiibl TOKa aMIIEPMETPOM.

13. N3Mepenne 3JIeKTpUYECKOr0 HAIIPSYKEHHUS! BOJIBTMETPOM.

14. PeocraTt 1 MarasuH COIpOTUBIICHUN.

15. BzaumMopeiicTBue MOCTOSSHHBIX MarHUTOB.

16. MoaenvpoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS TTOJIFOCOB MArHUTA.
17. MopnenupoBaHUE MarHUTHBIX MOJEH MTOCTOSHHBIX MAarHUTOB.

18. OneIT Opcrena.

19. MarsnuTtHoe 1nojie Toka. JJIeKTPOMArHuUT.

20.  JleicTBHE MarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.

21. DneKTpOoABUTaTEIb OCTOSIHHOTO TOKA.

22. Uccnenoanue sBIeHUS 3JIEKTPOMATHUTHON UHYKIIVH.

23. OmnbiTel Dapajes.

24. 3aBUCHUMOCTD HaIpaBJICHUsI MHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHMUSI.

25.  DnekTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomovl u onvimol.

ONEITEI IO Ha6J'IIO)IeHI/IIO QJICKTPpHU3alluU TCII HHHYKHHeﬁ " Ipu COITPUKOCHOBCHWH.
HCCJ’I@}IOB&HI/IG JleﬁCTBHH SJICKTPHUYCCKOTO ITOJIAA Ha TPOBOJHUKH U TUIJICKTPUKH.

COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MTOCTOSIHHOTO TOKA.

V3mepeHue u peryJiupoBaHUe CUITBI TOKA.

W3mepeHue u peryiupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, WAYIIETO Yepe3 pPE3UCTOp, OT COMPOTHBIICHUS
pe3ucTopa M HaNPsHKEHHS Ha PE3UCTOPE.

7. OHBITI:I, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL JJICKTPHUYCCKOTO COMNPOTUBJICHUA IMPOBOAHHKA OT
Cro IJIMHBI, TUIOIIAaAU IMONCPEYHOro CCUCHUA U MaTCpuaja.

ok wnNE



8. [IpoBepka mpaBuiIa CIOXKEHUS HANPSHKEHUH TPU MOCIEAOBATEIbHOM COCAMHEHUU JIBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia U1 CUIIbI TOKA TP MapaAJICIIbBHOM COCAMHEHUHN PE3UCTOPOB.

10.  Ompenenenuie pabOThI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

11.  OmnpeneneHre MOITHOCTH 3JIEKTPUUYECKOIO TOKA, BBIACIIAEMON HAa PE3UCTOPE.

12.  HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 JIaMIIOUKY, OT HAIPSHDKEHUS Ha HEil.
13.  Omnpenenenue KIIJ[ HarpeBarens.

14.  HccrnenoBaHue MarHUTHOIO B3aUMOJCHCTBUSA IIOCTOSIHHBIX MarHUTOB.

15.  V3yyeHue MarHUTHOTO IOJISl HOCTOSIHHBIX MAarHUTOB MPH WX 00BEINHEHUH U Pa3/ICTICHHH.

16.  HccnenoBaHue NEWCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OnpITbl, AEMOHCTPUPYIOLUIME 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBUS KATYLIKHM C TOKOM U
MAarHuTa OT CWJIbl TOKAa U HalIPaBJICHUS TOKA B KaTyLIKE.

18.  M3yueHue AeCTBUS MarHUTHOTO I0JI HA IIPOBOJHUK C TOKOM.

19. KonctpynpoBanue u u3ydeHne padoThl DJIEKTPOABUTATEIIS.

20. N3mepenne KI1/] anekTpoaBuraTenbHOM yCTaHOBKH.

21.  OnbITHI 0 UCCIIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHIAYKIUM: UCCIIEIOBAaHUE NU3MEHEHUIN
3HAYEHUs U HaIIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUS.

Mexannueckoe  nBwkeHue. MarepuanbHasg Touka. Cucrema  orcdy€ra.  OTHOCHTEIBHOCTH
MEXaHWYECKOrOo  JBW)KEHMA. PaBHOMepHOe  mnpsMonuHenHoe  ABmkeHue.  HepaBHOMepHoe
npsiMoJIMHeHOe ABMkeHue. CpellHsis 1 MTHOBEHHAasi CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKECHHH.
Yckopenue. PaBHOyckopeHHOE psiMoinHeHoe BrxkeHne. CBoboaHoe nagenue. OnbIThl [anuies.
PaBHOMepHOE nBUkKEHHE MO OKpykHocTH. Ilepuon m uactota obOpamieHus. JluHeitHas U yrioBas
CKOpOCTH. LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[IepBeiit 3axk0oH Herorona. Bropoit 3akoH Herotona. Tpernii 3akoH Herotona. [IprHnmn cynepnosunuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIBXXECHHUS, CHJIa TPEHUS TOKOs, IpyTrue
BUJIBI TPEHHUSL.

Cuna TSXKEeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOr0 NajieHus. [[BrxkeHune miaHer
Bokpyr Counnua. IlepBas kocMudeckasi ckopocTb. HeBecoMocTh U neperpys3ku.

PaBHOBecue MmarepuanbHON TOUYKH. AOcomoTHO TBEpAOe Teno. PaBHoBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OCBIO BpallleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynec Tema. M3menenne ummynbca. Mmynbse cuiibl. 3aKOH COXpaHEHMs MMIyJbca. PeakTuBHOE
JBUKEHUE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cul TSDKECTH, yHpyroctd, TpeHus. CBsi3b HEPTUU U
pabotbl. IloTeHmnuanbHas 3HEprus Tena, MOJHATOTO HAJ IMOBEPXHOCTHIO 3eMiH. lloTeHumanbHas
SHEprusl CkaToil mnpyxuHbl. KnHernueckass sHeprus. Teopema O KHHETHYECKOW JHEPTUMU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW YHEPTHH.

Jemoncmpayuu.

1. Habmonenne MexaHM4ecKoro ABM)KEHHS TeJla OTHOCUTENILHO Pa3HbIX TeNl OTCUETA.

2. CpaBHeHHE IyTEN U TPACKTOPHUN IBH>)KEHHS OJTHOTO M TOTO K€ T€JIa OTHOCUTENIBHO Pa3HbIX TEll
OTCu€Ta.

3. N3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIUHENHOTO ABUKCHUS.

4. HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUKCHHUSL.



5. HabGnronenue nBuKEHUS Tea 1Mo OKPY>KHOCTH.
6. Habnronenrue MexaHM4EeCKUX SIBJICHUH, MPOUCXOASAIINX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHKECHUH OTHOCUTEIIBHO KaOMHEeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl Tejla U IEUCTBYIOIIEH HA HETO CHUJIBI.

8. Habmroienue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUU TEII.

9. W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KCHHH.

10. Ilepenaya nMiynbca Ipu B3aUMOJACHCTBUM TEIL.

11. [TpeoOpa3zoBaHus SHEPTUM NIPU B3aUMOAECHCTBUHU TEJL.

12. CoxpaHeHue UMIYJIbCa IPU HEYNIPYTOM B3aUMOJCHCTBUMU.

13.  CoxpaHeHue UMIyJbca NMpu abCONIOTHO YIIPYTrOM B3aUMOICHCTBUU.

14. Hab6nronenne peakTHBHOTO JIBHYKEHUS.

15.  CoxpaHeHue MeXaHU4YEeCKOW SHEPTUH MPU CBOOOJIHOM Ia/ICHUU.

16.  CoxpaHeHHE MEXaHUYECKOU SHEPTUH NP JBUKEHUHU TeJa MOl ACHCTBUEM MPYKUHBI.
Jlabopamopuvie pabomsl u onvimol.

1. KoHcTpynpoBanue TpakTa ajisi pa3roHa u JaJbHEHMIIEro paBHOMEPHOIO JBUKEHHUS IIapUKa WIH
TEJIEKKH.

2. Omnpenenenue cpeHell CKOPOCTH CKOJbKEHUS OpyCcKa WM JBUKEHHSI IIapUKa 10 HAKIOHHOM
IIJIOCKOCTH.

3. Omnpenenenue yCKOpeHus Tella IpyU paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MJI0CKOCTH.

4. HccnenoBanne 3aBUCMMOCTH IMYTH OT BpPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHH 0e3
HayaJibHOW CKOPOCTH.

5. [TpoBepka rumoTe3bl: eclid MpH PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HavyaJbHOW CKOPOCTH MyTH
OTHOCSITCS KaK psii HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccenenoBanue 3aBUCUMOCTH CHIIbI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne kodhhuieHTa TPEHUS CKOIBKCHHSL.

8. Ornpenenenne )KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThI CHIIBI TPEHUSI TIPU PAaBHOMEPHOM ABM)KCHUU TeJla MO TOPH3OHTaIbHOU
ITOBEPXHOCTH.

10.  Ompenenenuie pabOThI CUIIBI YIIPYTOCTH MIPH MOABEME TPy3a C UCIIOJIb30BAHUEM HEMOJIBUYKHOTO
Y TIOJIBM>KHOTO OJIOKOB.

11.  HM3yueHwue 3aKOHA COXPAHEHUS SHEPIUU.

Pasnean 9. Mexannveckne Kos1e0aHusi M BOJHBI.

KonebarenbHoe asuxenune. OCHOBHBbIE XapaKTEPUCTHKU KOJeOaHUM: MEpPHOJ], YacToTa, aMIUIMTYAA.
Matemaruueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpatiienre sHepruu npu KonedaTeIbHOM ABUKEHUU.
3aryxatomue kosnebanus. BoiHyxneHHble Kosebanus. Pezonanc. Mexanudeckue BoiHbI. CBoiicTBa
MeXaHMYecKux BoJH. IIpogonpHele W mnonepeuyHsle BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4ecKHe BOIHbBI B TBEPJOM Teje, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa TOHa. OTpakeHue 3Byka. lHGpa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.

Habmonenue xonebanuii Ten moJ AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HalGnronenue BeIHYKIEHHBIX KOJIEOaHWH U pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o vk wnNeE

AKyCTUYECKHI1 pe30HaHC.
ﬂaﬁopamopnbw padomul u onvimol.



1. OrnpezenieHre 4acTOThl U IEPHo/Ia KOJICOaHN MaTeMaTHYECKOTO MasTHUKA.

2. Onpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TEpHOJa KOJICOAHWH IMOJBEHIEHHOTO0 K HUTH Tpy3a OT JUIMHBI
HUTH.

4. HccnenoBaHue 3aBUCUMOCTH NT€PHOAA KOJIEOaHNH MPYKUHHOTO MasTHUKA OT MAcChl Ipy3a.

5. [TpoBepka HE3aBUCUMOCTH IIEpUOia KoJeOaHuil rpy3a, MOJBEIEHHOT0 K HUTH, OT MacChl Ipy3a.
6. OnbITHl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH IEpPHOJAa KOJICOAHWH NPYKUHHOTO MasTHHKA OT

MacChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. H3mepenne yckopeHus CBOOOIHOTO MaeHHUs.

Paznen 10. DjieKTpOMArHUTHOE 10JI€ M DJIEKTPOMArHUTHbIE BOJIHbI.

DJEeKTPOMarHuTHOE MoJie. DIeKTPOMarHuTHble BOJMIHBI. CBOMCTBA 3JIeKTpOMAarHUTHBIX BOJH. [lkana
3JIEKTPOMArHUTHBIX BOJIH. MCrIO/Ib30BaHNE AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

/emoncmpayuu.

1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomsl u onvimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nea 11. CBeroBblIe IBJICHHUS.

JlyueBas mogenb cBera. Mcrounuku cBera. I[IpsimonuHeiiHoe pacmpocTpaHeHue cBeTa. 3aTMEHHS
Comnnua u Jlynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKoH OTpa)KeHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenoMiieHHs cBera. [lomHOe BHYTpEeHHEEe OTpa)K€HHUE CBeETa.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHUYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B mun3e. Ontuyeckas cuctema QoroarnmapaTa, MUKPOCKOMa U Teneckona. [ a3 kak
ONTHYECKasi CUCTEMA. BIU30PyKOCTh U 1aTbHO30PKOCTD.

Paznosxenue 6emnoro cera B ciektp. OnbiTel HetoToHA. CliokKeHue CeKTpaibHbIX 1IBETOB. Jlucnepcus
CBETa.

Hemoncmpayuu.

1. [IpamonnHENHOE pacCIpOCTPAaHEHUE CBETA.

2. OTtpaxkeHue cBera.

3. [Tosryuyenue n300paxeHNii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. IIpenomuenue ceera.

5. OnTHyeckuii CBETOBOI.

6. Xon tyuelt B coObuparomiei JuHse.

7. XoJ Ty4dei B pacCenBaroOIIeH JIMH3E.

8. [Tomyuenune n300paskeHHiA ¢ TOMOIIIBIO JIHH3.

9. [TpunIMn neiictBus GporoarnmapaTa, MUKPOCKOIIA U TEIECKOTA.

10. Mogens rnasza.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12.  [lomydenue 6enoro cBera MpH CI0KEHUU CBETAa Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomol u onvimol.

1. HccenenoBanue 3aBUCUMOCTH yIUIa OTPAKEHHSI CBETOBOIO JIyda OT yrJja MaJcHUs.
2. N3yueHne xapakTepuCTHK U300pakeHUs MpeIMETa B IIIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yTIila MaJIeHUus Ha TPaHulLle

«BO3JIyX—CTEKIIO.
4, [Tomyuenune n300pakeHHiA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.



5. Onpenenenne POKyCHOTO PACCTOSIHUS U ONTHYECKOM CHITBI COOMpPArOIIEH JIMH3HI.

6. OMnBITH IO PA3TIOKEHHIO OEIOTO CBETa B CHEKTP.

7. OnbITH IO BOCTIPUSATHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC (PHIIBTPHI.
Pazgen 12. KpantoBkule siBJIeHHS.

OmnsiTel Pezepdopaa u mnanerapuas moneib aromMa. Mojens aroma bopa. Mcnyckanue u norioiieHue
ceera aroMoM. KBaHTHI. JIMHEWYaThIE CIIEKTPHI.

PamnoaktuBHOCTE. AJba, OeTa- U ramma-u3nydenus. CTpoeHue aTOMHOTO sipa. HykiioHHas Mozenb
aToMHOro sapa. M3oronsl. PangnoakrusHele npespamenus. Ilepuon nomypacnana aToOMHBIX s1€p.
SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUsI 3apsIOBOIO M MACCOBOI'O YMCENI. DHEPIHs CBSI3M aTOMHBIX
sanep. Ca3p macchl U 3Hepruu. Peakunu cunTe3a u nenenus saep. Mcrounuku sHeprum CosiHIA U
3BE3 L.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4YE€HUHN Ha )KMBbIE OPTaHU3MBI.

/emoncmpayuu.

1. CriekTpbl M3JIy4eHHs U TOTJIOICHHMSL.

2. CrieKTpbl pa3aMyHbIX Ia30B.

3. CrnexTp BogOpo/Ia.

4. Habmonenue tpekoB B kamepe BusbcoHa.

5. PaboTa cuéTurka HOHU3UPYIOLUX U3ITy4YEHUI.

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAIOB U MPOJAYKTOB.
Jlabopamopuusie pabomot u onvimel.

1. HaOnroieHre CIUIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHUE DJHEPrHM YaCTHIBI 110 TOPMO3HOMY TyTH (IO
¢dororpadusam).

3. N3mepeHne paqnoakTHBHOTO (OHA.

IToBTOpHTE/ILHO-0000111A101IIUIT MOTYJIb.

[ToBTOpHUTENEHO-0000IIAOIINIT  MOIYJIb TpPEAHA3HAYEH JJIsi CUCTEMaTH3alMu U 0000IIeHHs
MIPEIMETHOTO COJEPKAHUSI U OINbITA JIEATEIbHOCTH, MPUOOPETEHHOIO MpPU H3YUYEHHHM BCETO Kypca
¢u3uKkn, a TakXke A MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 5K3aMEHY MO (U3MKe IS
o0yyaromuxcs, BBIOpaBIINX 3TOT yU4eOHBIH Mpeamer.

[Ipu u3yuyeHuu JaHHOTO MOAYJISI PEANU3YIOTCSl M CUCTEMAaTU3UPYIOTCS BUbI AESITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIeUnBAETCs JTOCTHXKEHNE MPEIMETHBIX U METANPEIMETHBIX IUIAHUPYEMBIX PE3YyJIbTaTOB
o0yuyeHus, (GOPMHUPYETCS  €CTECTBEHHOHAYYHASATPaMOTHOCTh: OCBOGHHE HAyYHBIX  METOJIOB
UCCIIEIOBAHMSI SIBIICHUH MPUPOJIBI U TEXHUKH, OBJIAJICHHE YMEHUSAMHU OOBSICHATh (PU3NUECKUE SBICHUS,
MIPUMEHSIS MOTYUYSHHbIE 3HAHUS, pellaTh 3a/1a4k, B TOM YUCJIe KaYeCTBEHHbIE U KCIIEPUMEHTANIbHBIE.
[IpyHIMNIHANBEHO JEATEIBPHOCTHBIA XapaKTep [aHHOIO pasfelia peanu3yercs 3a CY€T TOro, 4ro
o0yyaromuecs BHIIOJIHSIIOT 3aJaHHsl, B KOTOPBIX UM Ipeiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUHM pacrno3HaBaTh M HAYYHO OOBSCHATh (PU3MUECKUE SIBJICHUSA B
OKpY’KaroIllel MpUpo/ie U TOBCETHEBHOM KU3HH;

UCIOJIb30BaTh Hay4YHbIE METOJIbI HCCeNOBaHUS (U3UUYECKUX SIBICHUN, B TOM 4YHCIE JJI1 MPOBEPKU
TUIOTE3 U MIOJYyYEHUS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4HbIE OCHOBBI HanboJIee BaXKHBIX JIOCTUKEHUH COBPEMEHHBIX TEXHOJIOTUH, HapuMmep,
MPAKTUYECKOIO MCIOJIB30BaHUS PA3IMYHBIX UCTOYHUKOB SHEPTUU Ha OCHOBE 3aKOHA MPEBpAIeHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

W3yuenne ¢(u3Mkd Ha YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs HAMpaBICHO Ha JOCTHIKCHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

B pesynbrare m3yueHus (GU3MKU HA yPOBHE OCHOBHOTO 00IIero oOpa3oBaHus y 00ydaronierocs Oyayt
C(bOpMI/IpOBaHBI CICAYIOIHNEC JINYHOCTHBIC PC3YJIbTAThI B HaCTH:

o 1) mnaTpMoOTHYECKOro BOCIIUTAHUSA:

o — TIpPOSIBIIGHUE MHTEpeca K MCTOPHUH U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOW (hM3NYecKOi
HayKH;

J — IIEHHOCTHOE OTHOILIEHHUE K JJOCTI)KEHUSIM POCCUICKUX YyUEHBIX-(DU3UKOB;

. 2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

o — TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B OOCYXJEHHM OOLIECTBEHHO3HAYUMBIXU 3TUYECKUX

npo6neM, CBA3AaHHBIX C ITPAKTHYCCKUM IMPUMCHCHUCM JTOCTHXKEHU M (1)I/I3I/IKI/I;

° — OCO3HAHHE BaYXHOCTU MOPAIbHO-3TUUECKUX MPUHIIUIIOB B IEATEIBHOCTH YYEHOTO;

° 3) 3¢TeTHYECKOT0 BOCTIUTAHUS

° — BOCIIPHATHE JCTETHUECKUX KadecTB (M3NYECKON HAyKh: €€ TapMOHHUYHOTO ITOCTPOCHHUS,
CTpOFOCTI/I, TOYHOCTH, JIAKOHNYHOCTH,

° 4) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

° — OCO3HaHHWE IEHHOCTH (HHU3MUECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUA MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYPHI;

° — pa3BUTHE HAYYHOMH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHCKON IEATETbHOCTH;

° 5) dpopmupoBaHusi KyJbTYypbl 310POBbS X SMOIHOHAJIBHOI0 0JIATONOJIYYHS:

° — OCO3HAHHUE IIEHHOCTH 0e30macHOro 0o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,

BA’)KHOCTH IIPpaBUJI 0e30I1acHOr0 MOBCACHHUA Ha TPAHCIOPTE, Ha J0porax, C DJJICKTPUYCCKUM U
TCIIJIOBBIM O6OPYI[OBaHI/I€M B IOMAIIHUX YCJIOBUAX;

o — c(OpMUPOBAHHOCTh HaBbIKa peyeKkcru, MPU3HAHUE CBOETO IIPpaBa Ha OLIMOKY M TaKoOro ke
IIpaBa y ApYyroro 4ejaoBeKa;

o 6) TPY10BOr0 BOCIIUTAHUA:

J — aKTUBHOE yyacTHe B PEIEHHM IMPaKTHMYECKUX 3ajau (B paMKax CeMbH, 00pa3oBaTeIbHOMN

OpraHu3aIlyy, TOPo/Ia, Kpasi) TEXHOJOTUUECKOW M COIMAIbHOW HAINpaBlIEHHOCTH, TPEOYIOMUX B TOM
yucie U PU3nUecKnX 3HaAHUH;

. — UHTEpeC K MPAKTUYECKOMY U3YyUEHHIO podeccuii, CBA3aHHBIX ¢ (PUUKOIA;
J 7) 3K0JIOrHYeCKOr0 BOCTIMTAHUS
J — OpUEeHTalMs Ha MpUMEHeHHe (U3MYECKUX 3HAHUM AN peleHus 3anad B OO0JIACTH

Opr>1<a}0me171 Cp€abl, IINIAHUPOBAHUA TIIOCTYIIKOB W OICHKU HX BO3MOXHBIX HOCJ'I@I[CTBI/Iﬁ JJISA
OKpY>Karolleu Cpeibl;

o — 0CO3HaHME TTI00AILHOTO XapaKTepa SKOJIOTHYECKHUX MPOoOJIeM U IyTel UX pelieHus;

o 8) axanTanum K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U IPUPOIHOI Cpeabl:

o — MOTPeOHOCTh BO B3aUMOJICHCTBUYU MIPU BBIMOJIHEHUH UCCIEIOBAaHUN U IPOEKTOB (pru3nueckont
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JIPYTHX;

o — IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4e€pe3 MPAKTUYECKYIO NEATEIbHOCTD;

o — OTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM UuCIie (OPMYIUPOBATH HJIEH, TOHATHUS,

TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUAX;



° — 0co3HaHuE Je(HUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

° — IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DM3MUECKUX 3HAHMIA,

° — CTPEMJICHHE aHAJIM3UPOBATh M BBISBIIATH B3aUMOCBSI3H MPUPOIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOIB30BaHUEM (PU3NUCCKUX 3HAHMIA,

o — OILIGHKa CBOUX JCUCTBUH C YYETOM BIMSHUSA HA OKPYXAIOIIyI0 CpeAy, BO3MOKHBIX
II100aIbHBIX IMOCIIENCTBUH.

METANPE/IMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHusi mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y
oOyuatomerocsi  OyayT  cpopMUpOBaHbI ~ MeTalpeAMeTHbIe  Pe3yJabTaThl,  BKJIIOYAIOIINE
MO3HABATE/IbHBIE YHUBEPCATIbHBIC YICOHBIC NCHCTBHUS, KOMMYHHKATHBHBIC YHUBEPCAIBHBIC yUYeOHBIC
NENCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIE ICUCTBUSI.

ITo3HaBaTe/1bHBbIe yHHBepCAJIbHbIE Y4eOHbIe AelicTBHSA

ba3oBble JJoruyeckue AeiicTBUSA:

o BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN O0BEKTOB (SBICHHN );

o yCTaHABJIMBATh CYIIECTBEHHBIA MPH3HAK KIacCU(UKAIMK, OCHOBAaHUS /s 00OOIIeHUS H
CpPaBHEHU,

o BBISIBJISITH 3aKOHOMEPHOCTHM M NPOTHUBOpPEYMs] B paccMaTpuBaeMblX (akTax, JaHHBIX H

HaAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

J BBISIBIISITH IPHYUHHO-CIIEJICTBEHHBIE CBS3H TPU M3YYCHUU (PU3MUYECKUX SIBICHUH U MPOIECCOB,
JeNaTh BBIBOJABI C HWCIOJB30BAHHWEM JIEITyKTHBHBIX M HHIYKTHBHBIX YMO3aKIIOYCHHUH, BBIIBUTATH
THITOTE3BI O B3aUMOCBS3SIX (PU3NIECKUX BEITHMYNH;

o CaMOCTOSITENIbHO BBIOMpPATh CMoco0 pemeHus ydeOHOH Qu3nueckoi 3amgauu (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB pEIIeHHs, BHIOOp Haumboliee IMOAXOIAMIET0 C YYETOM CaMOCTOSITENEHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/IbCKue NeHCTBHA:

J HCTIOJIB30BaTh BOIIPOCHI KaK MCCIIEOBATEIBCKUI MHCTPYMEHT TIO3HAHMS,

J OPOBOJUTH IO CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (Qu3nueckuii
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3UUECKOTO SIBJICHHUS;

. OIICHWBATh Ha MPHUMEHHUMOCTh H JOCTOBEPHOCTh HH(OPMAIMIO, IIOJYYEHHYIO B XOJe
UCCIIEIOBAaHMS WIIM SKCIIEPUMEHTA;

. CaMOCTOSITENIEHO (HOPMYyITUpOBaTh OOOOMICHMST M BBIBOJBI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIIEI0BAHMS;

J IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PHU3MUECKUX TIPOIECCOB, a TaKXKe
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaunmueii:

J OPUMEHSATH Pa3IMYHbIe METO/IbI, MHCTPYMEHTHI M 3aIIpOChl PU MOUCKE U 0TOOpe MH(opMaIuu
WJTU TaHHBIX C YYETOM MPEJI0KEHHON yueOHO! hr3HdecKoi 3a1a4u;

J aHaJTM3UPOBATh, CUCTEMATH3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,



o CaMOCTOSITEIbHO ~ BBIOMPAaTh ONTUMAJbHYIO (GopMy mpencraBieHUs HWHPOPMANMH |
WLTIOCTPUPOBATh pelllacMble 3a/1a4ll HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHOW TpapuKod U MX
KOMOWHAIIMSIMHU.

KoMMmyHuKaTHBHBIE yHUBEpPCcAJIbHbIE YueOHbIE 1eiiCTBHUS:

. B X0Jie OOCYXJICHHUs y4eOHOro MaTepualia, pe3yJIbTaTOB JIAOOPATOPHBIX PabdOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYX/TaeMOi TEMbI M BBICKA3bIBaTh UCH, HAIICJTICHHBIC HA PEIICHUE
3aJ]auu ¥ MoIIepKaHue O1aroxenaTeIbHOCTH OOIICHHUS;

L4 COIIOCTABJIATh CBOM CYXICHUA C CYXACHUAMHU OPYIrux y4aCTHHKOB JHaliora, 06Hapy}KI/IBaTI>
pas3imiIuc u CXO0ACTBO HO3HHHI>1;

L4 BbIpa’XKaTh CBOXO TOYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,

L4 HYGJ'II/ILIHO MNpEACTABIATEL PE3YJIbTAaThl BBLIIIOJIHEHHOT'O (1)I/I3I/ILIGCKOFO OIIbITa (SKCHepI/IMeHTa,

HCCIIE0BAHMS, TIPOSKTA);

° MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYAIbHOH pabOTHl HpH
pEIIeHUU KOHKPETHON (hU3UYECKOM MPOOJIeMBI;

° MIPUHUMATH 1€ COBMECTHOM JIEATEILHOCTH, OPTaHU30BBIBATh JACHCTBHUS MO €€ TOCTHIKEHHUIO:
pacnpenenatbs poju, 00CYX AaTh MPOLECChl U PE3yJbTaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

° BBITIOJIHSITH CBOKO 4YacTh pabOTHI, JOCTUTAas KA4eCTBEHHOTO pe3ysibTara II0 CBOEMY
HaIPaBJICHUIO U KOOPJAUHUPYS CBOU JACHCTBUA C APYTUMHU WICHAMU KOMaH/Ibl;

° OIICHUBATh KAaYeCTBO CBOCTO BKJaJa B OOMMH MPOAYKT MO KPUTCPHUSM, CAMOCTOSTEIHHO
chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHHBepcaJbHbI¢ y4eOHbIE 1eiCTBHUA

Camoopranmusanus:

o BBISIBJISITH NPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsiX, TPeOYIOIUX il pEelIeHUs
(bu3NYeCKUX 3HAHUI;

o OpUEHTUPOBATHCS B PAa3IMUHBIX MOAXOAAX MPHUHATHUS pelleHud (MHAUBUAYaAIbHOE, IPUHITHE
pelieHns B rpynie, NPUHITHE PellIeHUi TpynIok);

o CaMOCTOSITENIbHO ~ COCTAaBJATh QJITOPUTM  pelIeHHus (U3NYECKOW 3ajadd  WIM IUIaHa
UCCIIEIOBaHMs C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
IIpeAJIaracMble BapUaHThl PEIICHU;

L4 JACJ1aThb BLI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCILICHUC.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

L4 AaBaTh a/ICKBATHYIO OLICHKY CUTyalluu U NpCjiaraTh IIaH ec U3MCHCHMUA,

L4 0OBACHATH IMPUYIUHBL JOCTHUIKCHHUA (HCIIOCTI/DKCHI/ISI) PE3YJIbTATOB ACATCIBHOCTH, [JaBATb

OLIEHKY MTPHOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHCIIE B XOJ| BBINOJHEHHS (QU3NUIECKOTO
UCCIIEIOBAaHHUsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, W3MEHUBIIMXCS CHUTYaIHi,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYTHOCTEH;

J OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHN U YCIOBUSM;

J CTaBUTh ce0sl HA MECTO IPYroro 4ejoBeKa B XOJ€ CIOpa MM JAUCKYCCHU Ha HAy4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

o NpU3HABaTh CBOE MPABO Ha OMIMOKY MpHU pelIeHUH (PU3NYECKHX 3a7ay WIN B YTBEPKICHHUIX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPABO APYTroro.



IHNPEAMETHBIE PE3YJIBTATbDI

K konmy oOyuenus B 7 KJjiacce NpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTPaXKaTh
cOpMUPOBAHHOCTH y 00YHAIOIIMXCS YMEHHM:

J UCTIOJIb30BaTh MOHATHSA: (U3NYECKUE M XUMHYECKHE SIBJICHUS, HAOJIOJICHHE, SKCIIEPHMEHT,
MOJIeTIb, THIIOTE3d, COUHUIBI (U3MUECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiectBa  (TBEpAOE, IKHUAKOE, Tra3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHs, paBHOJACHCTBYOmas cuiua, aedopmarus (ympyras,
IUIACTUYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

J pasnuuarh sBiIeHHUA (AupQy3usa, TEIIoBOE IBM)KEHHE 4YacTHUIl BEIIECTBA, PaBHOMEPHOE
IBWKCHUE, HEPABHOMEPHOE JIBI)KEHHE, MHEPIMs, B3aUMOJACHCTBHE Tell, PaBHOBECHE TBEPIBIX TEN C
3aKpeIUIEHHON OChIO BpallCHUs, Nepeaadya MaBJICHUS TBEPIBIMU TEJNaMH, XUIKOCTSIMH W Tra3aMdu,
aTMoc(epHOE JaBJICHWE, TUIABAaHUE TEJ, NMPEBPAIICHUS MEXaHHYECKOW DHEPruu) MO OMHCAHUIO HUX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3NIECKOE SIBIICHUE;

J pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MYECKUX SBICHHH B OKPYXKAIOIIEM MHUpE, B TOM
yrcie GU3NYECKHe SIBICHUS B IPUPOJIC: TPUMEPHI ABIKEHUS C PA3IUYHBIMUA CKOPOCTSIMH B JKUBOH U
HEKUBOHM MPUPOJIE, ACHCTBUE CHIIBI TPEHUS B IMIPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBICHUS
Ha J)KUBOW OpraHu3M, IIaBaHUE PBIO, phIYark B TN YEJIOBEKa, IPH 3TOM IEPEBOIUTH MPAKTUIECKYIO
3ajady B yu4eOHYI0, BEICTISITH CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKH) (PU3NUECKUX SBIICHHIA;

J ONKCBHIBATh WM3yYCHHBIC CBOMCTBA Tel W (U3UYECKUE SBJICHUS, HCHOIB3Yys (u3nueckue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPENHSS CKOPOCTh, CHJIA
yIPYrOCTH, CUJIa TSDKECTH, BEC Teja, CWia TPeHHs, JaBiieHHe (TBEPAOro Telsa, JKUAKOCTH, rasa),
BBITJIKUBAIOIIAs CUJIa, MEXaHUYecKask paboTa, MOLHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO HUIIUEHT
MOJIE3HOTO JCWCTBUS MEXaHW3MOB, KHHETHYECKas M TIOTCHIHAbHAS DSHEPrHs), TPH ONHCAHUH
MPaBUJIHHO TPAKTOBATH (PM3UYECKUN CMBICT HCIIOJIB3YEMBIX BEIHYWH, UX O0O03HAUEHUS W €IMHUIIBI
(Gu3NYeCKUX BEIMYMH, HAXOAUTh (OPMyJIbl, CBS3BIBAIOIIME JTAHHYI (HU3MUECKYIO BEIMYUHY C
JAPYTUMH BEJTMUYMHAMM, CTPOUTH TPapUKH N3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH;

J XapaKTepu3oBaTh CBOICTBa Tel, (U3MYECKUE SBICHUS M IPOLECCHI, HCIOJIb3YS IMpaBUIIa
CIIO’KEHHsI CWJI (BJIOJIb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, NMpaBHIIO
paBHOBecHsl pblyara (0Ji0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MeXaHWYEeCKOU
SHEPIHH, MPH ATOM J[aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MAaTeMaTHYecKOe
BBIpa)KEHUE;

J OOBSICHATh (PU3MUYECKHE SIBIECHUS, MPOLECCHl U CBOMCTBA Ted, B TOM YHCIE U B KOHTEKCTE
CUTyalluid TMPaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BbIBIATH MPUYUHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE U3 1—2 JOrMYECKUX IIAroB ¢ Onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUYECKHUX
SIBIICHH, (PU3NIECKUX 3aKOHA FITH 3aKOHOMEPHOCTH;

J pemarh pacy€THbIC 3a1a4d B 1—2 NMEHCTBHA, MCMONB3Ys 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJadd 3allMChIBaTh KpaTKOe YCIIOBHE,
MOJICTABIISATh (PU3UYECKHE BEIWYMHBI B (OPMYIBI M TPOBOIAHWTH PACUYETHI, HAXOAHWTH CIpPaBOYHBIC
JaHHbIe, HEOOXOMMbIE JJISi pEeIleHHs 3a]ay, OLIEHUBATh PEATUCTUYHOCTh MOJYYEHHOH (u3ndecKoit
BEJIMYMHBI;

J pacno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPH IOMOIIM (PU3UYECKHX METONOB, B
ONMCAHUM HCCIICOBAHUS BBIIENATH IPOBEPAEMOE NPEANONIOKEHHE (THIOTe3y), pasziaudaTth |
MHTEPIIPETHPOBATH MOJIyYCHHBIN Pe3yIbTaT, HAXOIUTH OIIMUOKN B XOJI€ OMBITA, AETaTh BBIBOJBI IO €T0
pe3yJbTaram;



o IPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (PU3MUECKUX SIBIECHUN WM (U3NYECKUX CBOWCTB TEIN:
GbopMyaMpoBaTh IpOBEpAEMbIE NPEANONOKEHUs, CcOOMpaTh YCTAaHOBKY U3 IPEJIOKEHHOIO
000pyI0BaHUS, 3aIMCHIBAT XOJ1 ONBITa U POPMYJIMPOBATH BBHIBOJIBL;

o BBIIOJHATh NPSMbIE H3MEPEHMSI pPACCTOSIHMS, BPEMEHH, Macchl Tena, 00bEMa, CUIbBl U
TEeMIepaTypbl C HCIOJb30BAaHHEM aHAJIOTOBBIX W HU(PPOBBIX NPHUOOPOB, 3aMHCHIBATH IMOKA3aHUS
puOOPOB ¢ YUETOM 3aJaHHON a0COTIOTHOW MOTPEIIHOCTH U3MEPEHUH;

o IPOBOJIUTH MCCIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKOM BEIMYMHBI OT Jpyroil c
HCIOJIb30BAHUEM TPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IyTH PAaBHOMEPHO JBHXKYIIErOCs Tela OT
BPEMEHU [IBI)KEHUS Tejla, CHJIbI TPEHMsI CKOJBXKEHUS OT Beca Tena, KadecTBa 00paboTKu
MIOBEPXHOCTEH TEJI W HE3aBUCHMOCTH CHJIBl TPEHHMsS OT IUIOLIAJN CONPUKOCHOBEHHS TEJ, CHIIbI
YOPYTroCTH OT YIJIMHEHUS NPY>KUHBI, BBITAIKUBAIONICH CHIIBI OT 00bEMa MOTpyKEHHOM YacTu Tena u
OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tejla, OT TINIyOWHBI, Ha KOTOPYIO
MIOTPY>KEHO TeJI0, YCIOBUM IJIaBaHUs TeJl, YCIOBUH paBHOBECHs pbluara M OJIOKOB), y4acTBOBATH B
IUTAaHUPOBAaHUM Y4e€OHOIro HCCIEeI0BaHMs, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUs, Cleays
IIPEIOKEHHOMY IUIaHy, (PUKCUPOBAThH PE3YIbTaThl MOIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B
BUJIC MTPEUIOKEHHBIX TaOIUI] U TPAQHKOB, AETATh BEIBOBI 0 Pe3yJIbTaTaM MUCCIICTOBAHMS,

o IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMUYUH (IJIOTHOCTH BELIECTBA KHUJKOCTH U
TBEPAOIO TEJa, CHJIa TPEHUS CKOJIBKEHHUS, JABICHHUE BO3yXa, BHITAJIKUBAIOLIAs CHUJIA, IEHCTBYIOIIAS
Ha TOTrpYKEHHOE B JKMIKOCTb TeslO, KOI((UIMEHT MOJE3HOro JEeMCTBUS HPOCTHIX MEXaHU3MOB),
cliefysl IPeAyIOKEHHOH MHCTPYKUWU: TPH BBIOJHEHUH H3MEPEHH cOOMpaTh AKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIUUCIISITh 3HAUEHUE NCKOMOM BEJIUUYUHBI,

. COOIIOIaTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;

o yKa3blBaTh MPHUHILMIBI JEUCTBUSA NMPUOOPOB U TEXHMUYECKHUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIAIOUINeCs] COCyAbl, OapoMeTp, pbluar, MOJABMKHBIM M HEMOJBUHBIA OJIOK,
HAaKJIOHHAs IJIOCKOCTh;

o XapaKTepu30BaTh MPUHIMIIBI ASHCTBUS H3YyUEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha WX OMHMCAaHMS (B TOM 4HCIE: MOALIMIHUKUA, YCTPOHCTBO BOJIOIPOBOJA, T'MIPaBIMUECKUN
IIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HAcOC, apeoMeTp), HUCIONb3ys 3HAaHHS O CBOWMCTBax
¢bu3nUecKux sBIEHUH U HEOOXOJUMBbIe (PU3MUECKUE 3aKOHBI U 3AKOHOMEPHOCTH;

o NPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O NMPUMEPAX) MPAKTUUECKOTO HCIIOJIb30BAHUS
¢u3NyecKux 3HAHUW B IMOBCEAHEBHOM JKM3HM AJis oOecrieueHus 0€30MacHOCTH IMpU OOpaIleHHH C
npubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXpAaHEHMsI 370pOBbSI U COOJIOJEHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYXKAIOLIEH Cpele;

o OCYILECTBIISATh OTOOP MCTOYHMKOB MHGpopManuu B MHTepHETE B COOTBETCTBHH C 33JJaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS PA3JIMYHBIX UCTOYHHUKOB
BBIJICNIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;

o UCIIOJIb30BAaTh TIPHU BBIMOJHEHUU YYEOHBIX 3a/laHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MYECKOTro Co/epKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BiaaeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

o co3laBaTb COOCTBEHHBbIE KpaTKHE IHCbMEHHBIE M YCTHbIE COOOILIEHUS Ha OCHOBe 2-3
UCTOYHUKOB HHGpOpManuu (U3NYECKOTO COJEpKaHUS, B TOM 4Hcle NyOIMYHO JeiaTh KpaTKue
COOOIIEHHUS O pe3yJIbTaTax MPOEKTOB UM YUEOHBIX UCCIIEAOBAHUMI, TPU ITOM TPAMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (U3UKH, COPOBOXKIATh BHICTYINICHHE MTPE3CHTAINCH;

o IIPY BBIMOJIHEHUH YY€OHBIX MPOEKTOB M MCCIEOBAHUHN PacHpeesaTh 00s3aHHOCTH B TPyIIE B
COOTBETCTBUM C IIOCTABJIIEHHBIMM 33Ja4aMH, CIEAUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUH, al€KBATHO



OLIEHUBAaTh COOCTBEHHBIM BKJIQJA B JESTEIbHOCTh TIPYIIBbl, BBICTPAUBATh KOMMYHUKAaTHBHOE
B3aUMOJICYICTBUE, YUUTHIBASI MHEHHUE OKPYKAKOLIUX.

K xonmy oOydenus B 8 kjiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpPaXKaTh
c(OPMHUPOBAHHOCTD Y O0YUarOIUXCA YMEHUI:

o MCIIOJIb30BAaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEILECTBA, KPHCTAUIMYECKUE M aMOp(HbIE Tejla, HACBILICHHBIH U
HEHACBIIICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPrUs, TCIUIOBOM JBUIATEllb,
JJIEMEHTApHBIA  JJIEKTPUYECKUN 3apsAl, JJIEKTPUYECKOE II0JI€, IPOBOJAHMKA U  JUAIEKTPHUKH,
ITOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE I10J1€;

o pas3nyath SBJICHUS (TEIUIOBOE PACLIMPEHHE U CXKaTHe, TeIlonepeiaya, TeII0OBOe PABHOBECHE,
CMauMBaHME, KalWUIAPHbIC SBJICHUS, MWCIAPCHHME, KOHJEHCALUs, IUIABJICHUE, KPUCTAJLIM3aLusl
(oTBepaeBaHuE), KUIEHME, Terulonepenadya  (TEIUIONPOBOJHOCTb, KOHBEKLMS, M3IIyueHHE),
JJIEKTPU3ALMS TN, B3aUMOJICUCTBUE 3aps/I0B, IEUCTBUSA dJIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICHICTBUE MarHUTOB, IEHCTBHME MArHUTHOIO IIOJIS HA MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHuTHas
MHAYKIHS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJTaHHOE
¢buznyeckoe SABICHUE;

o pacno3HaBaTh IPOSBICHUE M3YUYEHHBIX (PU3MUECKUX SIBJICHUH B OKPYXalOLIeM MHpE, B TOM
yucae (u3nuecKue SBICHHS B NPHPOJE: MOBEPXHOCTHOE HATSXKEHME M KalWUISIPHbIE SBICHUS B
IPUPOJE, KpHUCTaUIbl B Ipupoje, usiydeHue CosHLA, 3aMep3aHHe BOJOEMOB, MOpPCKUE OpH3bI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, 3JEKTPHUCCKHE SIBICHHA B aTrMocdepe, 3IEKTPHUECTBO
KMBBIX OPraHU3MOB, MarHUTHOE 10JIe 3eMJIH, Ipel( MoIt0coB, pojib MArHUTHOTO MOJIS JUISl )KU3HU Ha
3emiie, MOJIAPHOE CHUSHHME, MPH 3TOM IMEPEBOJUTH MPAKTUYECKYIO 3ajayy B Yy4yeOHYI0, BBIIEIATh
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SBIICHUM;

o ONMCHIBaTh HU3YYEHHbIE CBOWCTBA Tel M (PU3NYECKHE SBJICHUS, HCIONb3Yysd (PU3NUECKHE
BEJIMYMHBI (TeMmIiepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YJENbHAs TEIIOEMKOCTD
BEIIECTBA, y/A€bHAs TEIUIOTA IUIABICHHUA, YJENIbHAs TEIUIOTa MapooOpa3oBaHMs, ylelbHas TEILUIOTa
CropaHusi TOIUIMBA, KOX(PQUIMEHT MOJE3HOro JEeHCTBUA TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAs
BJIQ)KHOCTb BO3]lyXa, dJIEKTPUUECKUN 3apsill, CUJIAa TOKA, SJIEKTPUUECKOE HANIPSDKEHNE, CONIPOTUBIICHHE
IIPOBOJIHUKA, YAEIbHOE COIPOTUBIIEHUE BEILECTBA, pabOTa U MOILIHOCTb JIEKTPUYECKOrO TOKa), IPH
ONMCAaHUU TPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICI HCIIOJIb3YEMbIX BEJIWYUH, OOO3HAYEHUS W
eMHUIIB! (PU3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE JaHHYIO (PU3UUECKYIO BEIMUUHY
C IpYTMMH BEJIMYMHAMU, CTPOUTH I'paMKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;

o XapaKTepu30BaTh CBOICTBa TeJ, (U3NYECKUE SIBJICHHUS U IPOLECCHI, MCIOJIb3ys OCHOBHBIE
ITOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA, NPUHLHUII CyNEPHO3UIUN
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa Jjs ydJacTKa LeMH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHsI YHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (HOPMYITUPOBKY 3aKOHA U
3alHCHIBaTh €70 MATEMaTUUYECKOE BBIPAKEHMUE;

o OOBSICHATh (hPU3MYECKHE MPOIECChl U CBOMCTBA TeN, B TOM YHCJIE€ M B KOHTEKCTE CUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBIABIATh INPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JOrMYecKux LIaroB ¢ ONopoil Ha 1—2 M3yueHHBIX CBOMCTBA (U3UUYECKUX SBICHUH,
(bu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

o pewmiatb pacuy€THbIe 3a/a4M B 2—3 NEHCTBUA, MCIOIB3Ys 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOIINE
(bu3nyeckre BETUYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJjau 3alHiChIBaTh KPATKOE YCIOBHE, BBISBISAThH
HE/IOCTAaTOK JAaHHBIX IS PELeHHs 33/a4H, BHIOMpATh 3aKOHBI M (OPMYIbI, HEOOXOTUMBbIE s €&
peleHusl, MPOBOAUTh PacuéThl UM CpPAaBHUBATh IIOJIyY€HHOE 3HAUYE€HUE (PU3UUECKOM BEITHMYUHBI C
U3BECTHBIMU JIaHHBIMY;



. pacrio3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh IMPU MOMOIIM (PU3MUECKUX METOOB,
UCMOJb3ys OIMCAaHME MCCIIEJOBAaHUSA, BBIIEIATH IMPOBEPSEMOE IPEAINOJOKEHHE, OLECHUBATh
IIPaBWJIBHOCTb MOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBL;

o IPOBOJIUTH OMBITHl O HAOMIOACHUIO (U3NYECKUX SBICHHH WM (PU3NYECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3AyXa OT €ro o0béMa, TemmepaTypbl, CKOPOCTH
Ipolecca OCTBIBAHHWS W HarpeBaHWs IpU M3JIyYEHHUU OT IBeTa H3JIydarolled (IOTJIoLaouIeil)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJbI OT TEMIIEPATyphl KUIKOCTU U IUIOIIAAN €€ IMOBEPXHOCTH,
UIEKTpU3alUg Tel M B3aUMOACHUCTBUE DIEKTPUYECKUX 3apsiioB, B3aUMOJIEHCTBUE IOCTOSHHBIX
MarHuToB, BU3yaJIU3allksi MArHUTHBIX TOJIEW MTOCTOSIHHBIX MarHWTOB, IEHCTBUS MarHUTHOTIO IOJISI HA
IIPOBOJAHUK C TOKOM, CBOMCTBA JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUIATENsl MOCTOSHHOIO TOKa):
bopMyaMpoBaTh IpOBEpsAEMbIE IPEANOJIOKEHUS, COOUpaTh YCTAHOBKY M3 IPEAJIOKEHHOIO
000pyI0BaHUs, OIMCHIBATh X0 ObITa U (POPMYIHPOBATH BBIBOABI;

J BBINOJHATh NPSMbIE U3MEPEHUsl TeMIEpPaTypbl, OTHOCUTENIbHON BIIAXXHOCTU BO3/yXa, CHJIBI
TOKa, HANpsDKEHUS € MCIOJb30BAaHMEM AaHAIOTOBBIX NMPUOOPOB M AATYMKOB (PU3UYECKUX BEIUYMH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIFOTHON MOTPELIHOCTH;

o NPOBOJUTH HCCIIEOBAHUE 3aBUCHMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JPYroil c
UCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUHN (3aBUCUMOCTH CONPOTHUBIIEHUS NPOBOAHHMKA OT €ro JJIMHBIL,
IUIOINAM TONEPEYHOr0 CEYEHUs M YAEIbHOIO CONPOTHBIICHHS BELECTBA MPOBOJHUKA, CHUJIBI TOKA,
UAYIIErO Yepe3 MPOBOJHUK, OT HANpsHKEHUs Ha MPOBOJHHKE, MCCIEIOBAaHUE MOCIIEIOBATEILHOTO U
MapajyieIbHOTO COSMHEHWH MPOBOTHHUKOB): TUIAHUPOBATh MCCIEIOBAaHUE, COOMPATh yCTAaHOBKY M
BBITIOJIHATh HM3MEPEHHs, CIEeAys MPEeNIOKECHHOMY IUIaHy, (PUKCHpPOBATH peE3yNbTaThl IOJyYEHHON
3aBHCUMOCTH B BHJIE TaOJUI] U TPapHUKOB, AETaTh BEIBOJBI 110 PE3yJIbTaTaM MCCIIETOBAHMS,

o IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIHUYUH (yJelIbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MTPOBOJIHUKA, pabOTa U MOIIHOCTh 3JIEKTPUYECKOI0 TOKA): IMJIAHUPOBATh U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIelys MpeIO)KeHHOW HWHCTPYKLMH, U BBIYUCIATH
3HAYEHHUE BEJINYMHBL;

o coOiroaaTh NMpaBuiia TEXHUKU 0€30I1aCHOCTH U padoTe ¢ 1a00paTOPHBIM 000PYI0BaHHUEM;

. XapaKTepU30BaTh NMPUHIMIBI JTEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
ONOpOi Ha MX OmHMcaHus (B TOM YHCIE: CHCTEMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUYMK HIIEKTPUYECKOM HHEPrUM, >SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE 3JEKTPONPUOOpPH! (IIPUMEpPHI), IIEKTPUUECKUE MPEJOXPAHUTENH, JIEKTPOMArHUT,
3JIEKTPOJBHUraTeNlb MOCTOSHHOTO TOKA), UCHOJB3Yys 3HAHHUA O CBOWCTBaX (DM3MYECKHX SIBICHUH U
Heo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

J pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEPHUTENIbHbIE MPHOOPHI MO CXeMaM U
CXEMaTUYHbIM PHUCYHKaM (KMJIKOCTHBIH TE€PMOMETp, TEPMOC, ICUXPOMETpP, TMTPOMETp, JIBUraTelb
BHYTPEHHEIO CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX Lemed c
MOCJIeIOBATEIbHBIM U TMApaJUICIbHBIM COEIMHEHHEM JJIEMEHTOB, pasinyasi yCJIOBHbIE 0003HAuEHUS
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

o MPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMAIMIO O NMPUMEPAX) MPAKTHUECKOTO HCIOJIb30BAHUS
¢u3nUecKux 3HAHUI B MOBCETHEBHOM XU3HHU Ul oOecrieueHus: 0e30MacHOCTH MpU OOpalleHUuH C
npubopaMd M TEXHHYECKHUMH YCTPOWCTBAMH, COXPAaHEHMsI 370pOBbSI U COOJIOJEHUS HOPM
HKOJIOTUYECKOTO MTOBEIEHUS B OKPYXKAIOLIEH cpene;

. OCYILECTBIIATh TOUCK HMH(pOpManuu (U3UIECKOT0 cojaepkaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOIINXCA 3HAHUW M MyTEM CPAaBHEHMs JOINOJIHUTENBHBIX HMCTOYHMKOB BBLAEIATH MH(POPMALHUIO,
KOTOpas SBJSETCS MIPOTUBOPEUMBOIM M MOXKET OBITh HEIOCTOBEPHOI;



. UCMOJb30BaTh IPU BBIIOJHEHWU YYEeOHBIX 3aJaHUM Hay4yHO-NOIMYJISIPHYIO JINTEpaTypy
(GU3MYECKOTro COAEp)KaHus, CIIPABOYHbIE MaTepualbl, pecypchbl ceT VHTepHeT, BiaaaeTh NpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus MHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIC U KPAaTKUE yCTHBIE cOOOIIEeHus, 00001mas nH(popMaIuro
U3 HECKOJBKUX HCTOYHHUKOB (DU3UYECKOTO COAEPIKAHUSA, B TOM YHUCIE NYOJMYHO TPEACTaBIATH
pe3yabTaThl MPOSKTHON MM HCCIEI0BATENbCKON NEATEIbHOCTH, TPU 3TOM I'PAMOTHO HCIOJIb30BAThH
W3yYEHHBIN MOHATUHHBIN annapar Kypca (pU3UKHU, COPOBOXKIATh BHICTYIICHUE IIPE3EHTALUEH;

J IPY BBIOJHEHUU Y4E€OHBIX MPOEKTOB U MCCIEIOBAaHUN (PU3MUECKUX MPOLIECCOB PACHpPEACIsATh
00513aHHOCTH B I'PYIIE B COOTBETCTBUH C TOCTABIEHHBIMU 337a4aMH, CIIEAUTh 32 BBIIOJIHEHUEM IUIaHa
JEeUCTBUI U KOPPEKTHPOBATH €r0, aJIeKBAaTHO OLIECHUBATh COOCTBEHHBIN BKJIAJl B 1€ATEIILHOCTD TPYIIIIHL,
BBICTPAUBaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE, TIPOSIBIISASL TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

K konmy oOydenus B 9 kjiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPakaTh
c(OPMHUPOBAHHOCTh Y O0YUAIOIUXCS YMEHUI:

J UCMONb30BaTh  MOHATHS:  CUCTeMa  OTc4éra, MarepuanbHas  TOYKa, TPAEKTOpus,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOro JBIDKEHUs, Jeopmanus (ynpyras, IJjacTUdeckas), TpEHHUE,
[IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M MEPETPy3KH, LIEHTP TKECTH, aOCOIIOTHO TBEPAOE
TEJNO, IEHTP THKECTH TBEPJAOTO Tela, PAaBHOBECHE, MEXaHHMYECKHWE KOJICOAHWS W BOJIHBI, 3BYK,
MHOPa3BYK M YIbTPa3BYK, 3JEKTPOMATHUTHBIE BOJHBI, LIKaJa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30pYKOCTh M JAJIbHO30PKOCTh, CIIEKTPbl MCIYCKaHWsI M MOIJIOIIEHMs, anbda, O6era- U ramma-
W3ITyYCHHUSI, H30TOIIbI, siZIepHast SHEPreTUKa;

. pa3nuyath SBICHUS (PaBHOMEPHOE M  HEPAaBHOMEPHOE INPSIMOJIMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE Ma/IeHUE TeJ, paBHOMEPHOE JIBUKCHHUE T10
OKPYKHOCTH, B3aHMO/ICHCTBHE TeIl, PEaKTUBHOE JIBIKEHHE, KoJieOaTeIbHOE JIBIKEHHE (3aTyXalolue
U BBIHY)XJCHHbIE KoJeOaHMs), Pe30HAHC, BOJHOBOE JIBKEHHME, OTPaXKEHUE 3BYKa, NMPSMOJIMHENHHOE
pacrpocTpaHeHHe, OTpaK€HHE W MpPEJOMJICHHE CBETa, IOJHOE BHYTPEHHEEe OTpaKCHHE CBETa,
pasnoxeHue Oeloro cBeTa B CHEKTP M CJIOXKEHHE CHEeKTPaJbHBIX I[BETOB, ANUCIEPCHS CBETa,
€CTEeCTBEHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHUYATOTO CIIEKTpa U3IYUYCHHUs) TI0 ONMUCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE;

J pacrio3HaBaTh IMPOSBICHUE M3YyUYCHHBIX (PM3NYECKHX SIBICHUH B OKpY’KarolleM Mupe (B TOM
qucie pUu3nuecKue sIBIEHUS B IpUpPOe: MPUIUBBI U OTJIMBBI, IBUKEHUE TIaHeT COTHEUHON CHUCTEMBI,
PEaKTUBHOE JBM)KEHHE >KUBBIX OPraHW3MOB, BOCIPUSATHE 3BYKOB J>KUBOTHBIMH, 3EMIIETpPSCEHHE,
celicMUYecKHe BOJIHBI, I[yHaMH, X0, I[BETa TeJ, ONTUYECKHE SBICHHUS B NPHUPOJE, OUOIOTHIECKOE
JIEeWCTBUE  BUAMMOTO, YIBTPa(UOIETOBOTO ¥  PEHTTEHOBCKOTO  HM3JIYYEHWH, €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHYECKHE JIy4M, PaJMOAKTHUBHOE H3IYYEHUE MPUPOJHBIX MHHEPAJIOB,
JeicTBUE PAJMOAKTUBHBIX U3YYCHUH HA OPraHU3M YelloBeKa), IPH 3TOM IEePEeBOIUTH MPAKTHUYECKYIO
3aJ1auy B yueOHYIO0, BbIIETIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBIICHUI;

J ONKCBHIBATh W3yYCHHBIE CBOMCTBA Tell W (U3UYECKUE SBJICHUS, HCHOIB3Yys (Qu3muecKue
BEIMYMHBI (CpelHssT U MTHOBEHHAs CKOPOCTh Tella MPH HEPAaBHOMEPHOM MBIKEHHH, YCKOpPEHHE,
nepeMeIeHue, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH, CHJa TSHKECTH, YCKOPEHHE
CBOOOJHOTO TaJIeHHs], BeC Tejla, UMIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHUecKasi paboTa U MOILIHOCTH,
MOTEHIMAJIbHAsE SHEPrusi Teja, IMOJHATOrO HaJl TOBEPXHOCTHIO 3E€MJIM, IMOTEHIUAIbHAs SHEPrus
CKaTOW TPYKWHBI, KUHETWYECKas HSHEpPrus, TOJHAsS MeXaHWYecKas JHEprus, MepHoJ W YacToTa
KoJle0aHWW, JUTMHA BOJHBI, TPOMKOCTh 3ByKa MW BBICOTA TOHA, CKOPOCTh CBETa, ITOKAa3aTelb
NPEJIOMIICHUSI Cpellbl), MPH ONUCAHUM NPABHIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIb3YEMBIX
BEIMYMH, 0003HAUYEHUS M EOUHMLBI (PU3MUECKUX BEJIHYMH, HAXOAUTH (HOPMYJIBI, CBS3bIBAIOINE



JAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMM, CTPOUTh TpapUKH H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

J XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS W MPOLECCHl, HCIONIB3YS 3aKOH
COXpaHEHHs SHEPrHH, 3aKOH BCEMUPHOTO TSTOTEHUS, NPHHLHUI CYNEPIO3UINH CWJI, HPUHIIUI
otHocuTesbHOCTH ["anmuies, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHUS UMIIYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS] CBETA, 3aKOHBl COXPAHEHMS 3apsiIOBOI0 MU MACCOBOIO YHCEN IPU SAECPHBIX peaKLusX,
IIPU ATOM JIaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMTUCHIBATh €0 MAaTEMaTHYECKOE BBIPAXKECHUE;
J OO0BSICHATH (hPU3UYECKHE MPOIECCHl M CBOICTBA TEN, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
MPAKTUKOOPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IMPUYMHHO-CICACTBEHHBIC CBSI3H, CTPOHTH
00bsiICHeHUE U3 2—3 JIOTUUECKUX IIAroB ¢ OMOPOi Ha 2—3 M3yUEHHBIX CBOICTBA (PU3HUECKUX SIBIICHHH,
(bU3NYeCKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

J pewath pacyéTHble 3a/auu (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCIOJb3Ysl 3aKOHBI
U (opmyiibl, cBsI3bIBaIOLINE (PU3UUECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33Jjauyl 3allChIBaTh
KpaTKO€ yCJIOBHUE, BBIABIATh HEJOCTAIOIINE W N30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOAMMBIC Ul PEIICHHsI, MPOBOAWUTH PACUYETHI M OIEHHMBATH PEATHCTUYHOCTH IOJTyYE€HHOTO
3Ha4YeHUsI PU3NIECKOI BETMUNHBL;

J pacrio3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTbh IMPU HNOMOIIM (PU3HMUECKUX METOJOB,
UCMOJb3ysd OIMCAaHME MCCIIEJOBAaHUS, BBUIEIATh IMPOBEPSEMOE IPENNOJIOXKEHHE, OLEHUBATh
IIPaBUIBHOCTb MOPS/IKA IPOBEIEHUS UCCIIEAOBAaHUs, AeIaTh BbIBOABI, HHTEPIPETUPOBATH PE3YJIbTAThI
HaOJIIOIEHUI U OIIBITOB;

J IPOBOJUTH OMBITHl O HAOIIOACHUIO (PU3NYECKUX SBICHUH WM (DU3UYECKHX CBOWCTB TeN
(u3y4yenue BToporo 3akoHa HploToHa, 3aK0HA COXpaHEHHS YHEPTHUH, 3aBUCHMOCTD MEpHo/Ia KoJieOanui
MPY>KHHHOTO MasTHHKA OT MAacChl TPy3a M JKECTKOCTU TPYKUHBI U HE3aBHCUMOCTH OT aMILTUTYIBI
MaJIbIX KoJieOaHHUH, MpsSIMOIMHEHHOEe paclpOCTpaHEeHHUE CBETA, pa3jiokeHue Oesloro cBeTa B CHEKTp,
U3y4YeHUE CBOHCTB H300paKeHHMsI B IUIOCKOM 3€pKaje M CBOMCTB H300pakeHHs IpeaMeTa B
coOuparomiei TrMH3e, HAOIIOICHHE CIIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYCHHUS): CAMOCTOSATEIEHO
coOMpaTh YCTaHOBKY W3 H30BITOYHOrO Habopa 0OO0OpYAOBaHMS, ONMHCHIBATH XOJA OIBITA U €ro
pe3yJbTaThl, (GOPMYIUPOBATH BBIBOBI;

J IPOBOJUTH MPHU HEOOXOAWMOCTH CEpPHUIO MPSAMBIX M3MEPEHUH, ONpeseNnss CpeiHee 3HaueHUe
u3MepsieMoil BenmuunHbl ((HOKycHOE paccTosiHME coOuparoleil JInH3bI), 000CHOBBIBAaTh BBIOOP criocoda
U3MepeHus (U3MEpPUTEIbHOTO pHoOopa);

J MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHUMOCTEH (M3UYECKUX BEIHYUH C WCIOIH30BAHUEM IPSMBIX
U3MEpEeHu# (3aBUCUMOCTh IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHM 0€3 HadaJbHOMN
CKOpOCTH, TEepHO/a KOJICOAHWH MaTeMaTHYECKOTO0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja
OTpPaXEHHsI CBETa OT yIja TMaJeHus W yria TPEJOMICHHS OT yIyia MaJeHUs): IUIAHHPOBATH
UCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpATh YCTAaHOBKY, (DMKCHPOBATh pe3yJbTaThl IOJy4YEeHHOH
3aBUCUMOCTH (PM3UUECKUX BEIMYUH B BHJE TaONHIl U TpaduKOB, AeTaTh BHIBOJBI MO pe3yJbTaTam
HCCIIETOBAHMS,;

. NIPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (PU3MUECKMX BETHYWH (CPEHHSISI CKOPOCTh M YCKOpEHHE
TeNa MpH PaBHOYCKOPEHHOM [BM)KCHWH, YCKOPEHHE CBOOOIHOTO MAaJeHUs, KECTKOCTh MPYKHUHBI,
KO3 (ULMEHT TpeHHs] CKOJIbXKEHHUS, MeXaHHudeckas padoTa M MOIIHOCTh, YacToTa U Mepuoj
KoJIeOaHUH MaTeMaTW4YecKOro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CUja COOHMpAroIied JUH3BI,
palMOaKTUBHBIA (DOH): IUIAHUPOBATb H3MEPEHHS, COOMpATh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, CleAys MNPeNIOKEHHOM HHCTPYKLUH, BBIYMCIATh 3HAUYEHUE BEJIWYMHBI U
aHAJIM3UPOBATh MIOJYUCHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUH;

o co0JTI01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;



. pa3nnyaTth OCHOBHBIC TPWU3HAKW HM3YYCHHBIX (PH3MUECKUX MOJEINei: MaTephaibHas TOYKa,
a0COIIOTHO TBEPAOE TEJNO, TOYCUHBIM MCTOUYHUK CBETa, Jy4, TOHKAas JIMH3a, IJIAHETApHAs MOICIh
aToMma, HyKJIOHHAas MOJIeJIb aTOMHOT'0 5/1pa;

o XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OHOpOﬁ Ha UX OIIUCaHUuA (B TOM YUCJIC: CIITMAOMCTP, JATYMUKU ITOJIOKCHUSA, PACCTOAHUA U YCKOPCHUA,
pakera, 3XOJIOT, OYKH, MEPHUCKOI, (poToammapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOIN, JO3UMETD,
KaMmepa BuiibcoHa), WCMONB3ysi 3HAHUSA O CBOMCTBaX (U3MYECKHX SIBICHHA M HEOOXOIUMbIC
¢bu3nveckne 3aKOHOMEPHOCTH;

° HCIIOJIB30BATh CXCMbl MW CXCMATUYHLIC PUCYHKU H3YUYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
WU3MEPUTENBHBIX MPHOOPOB M TEXHOJIOTMYECKHX IPOIECCOB IMPH PEIICHUH YYeOHO-TPAKTHUECKUX
3a]a4, ONTHYECKUE CXEMBbI JUIS TOCTPOSHHS N300paskeHHH B IUIOCKOM 3€pKaJie M cOOMPAIOIIEH JTHH3E;
o NPUBOUTH MPUMEPHI (HAXOJUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOJIb30BAHMS
(GU3MYECKUX 3HAHWWA B MOBCEAHCBHOW >KM3HH I oOecriedeHuss 0e301acHOCTU TpU OOpalICHUH C
npubopaMH Y TEXHUYECKUMH YCTPONCTBAMH, COXPAHCHHS 3JI0POBbSI M COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOIIEH cpele;

° OCYIIECCTBIISATh MOUCK WHpOpMAIuu (pu3uveckoro cojaepkanus B IHTepHETe, CaMOCTOSITEIILHO
bopMyIHpysl TOMCKOBBIM 3allpOC, HAXOAWTh IIYTH ONpPEICICHHsS OCTOBEPHOCTH IOJyUYCHHOMN
I/IH(l)OpMaIlI/II/I Ha OCHOBC UMCHOIITUXCA 3HAaHUU U JOITOJIHUTCIIbHBIX NCTOYHUKOB,

e UCIIONIb30BAaTh TIPH  BBITIOJIHEHUU YYEOHBIX 3a/laHuil HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(U3NIECKOTO CO/EpKaHUs, CIIPABOYHBIE MaTepUalIbl, pecypchl ceTh VHTepHET, BiaaeTh NMpHEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, Tpeodpa3oBanus HHPOPMAIIUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC INMHUCHMCHHBIC M YCTHBIC COOOIICHHMS Ha OCHOBE WH(GOpMAIMH W3
HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOTO COJIEPKaHusl, MyOIMYHO MPEACTABIATh PE3YyIbTaThl MPOSKTHOU
WJIM UCCIIEeIOBATEeNbCKON JIeATEIbHOCTH, MMPU 3TOM T'PaMOTHO HCIOIb30BaTh U3YyUYEHHBIH MOHATUHHBIN
anmapaT HM3y4aeMoro pasfena (U3MKH M CONMPOBOXKIATh BBICTYIUIEHHWE MpE3eHTalUed C y4ETOM
0CcOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nes 1.0Pu3uka 1 e€ po/ib B NO3HAHMHU OKPY:KaK0ILIero Mupa
bubmuorexa [JOK
1.1 dusuka - Hayka o oJie 2 0,5
H3Hia - Hayka o HpHpoa https://m.edsoo.ru/7f416194
b K
1.2 duznyeckre BETUINHEI 2 1,5 nomorexa LO
https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 1
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasnen 2.1lepBoHavanbHble CBeJeHNSI O CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHe Betlectsa https://m.edsoo.ru/7f416194
29 JIBM>XeHME U B3aUMOJICHICTBUE YaCTHI] | bu6mmoreka [IOK
’ BEIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Uroro no pazgeny 4
Paznen 3./IBuskeHue u B3auMo/ieiicTBue Tej
bu6mmorexa [IOK
3.1 MexaHnueckoe IBHKEHUE 4
s htps:/m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 5 1 1,5 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2,
33 (ua. Bunkt cin > https://m.edsoo.ru/7f416194
Hroro no pazgeny 23
Paznen 4./laByienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
JlaBIICHHE HKHIKOCTH 6 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 T™MOChEpHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TE€JIO https://m.edsoo.ru/7f416194
Hroro no pazneny 22
Pa3nes 5.Pabora u MOIIHOCTh. JHeprus
bu6nmoreka [JOK
5.1 Pa6 2
aboTa 1 MOTIHOCTD https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
52 II 6 1,5
POCTLIC MEXAHHSMBL https://m.edsoo.ru/7f416194
5.3 MexaHnuueckasi SHeprus 5 1 Buommorexa LHOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11,5




8 KVIACC

KoaunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB U TEM nudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Paznen 1.TensioBbIie ABJIEHUS
bubmuorexa [JOK
1.1 C 7| 7
TPOCHHE 11 CBONCTBA Betiectsa https://m.edsoo.ru/7f4181ce
1.2 TerutoBbie pouEecChl 21 1 5 bubnnorexa [IOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Paznen 2.2yekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 20 1 7
OCTOSHHBIH JICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarxurtHrle ABIICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
24 ONeKTpOMarHuTHAst MHIYKIIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro nio pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuecTBO yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iejioB H TeEM mudpoBLIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3nen 1.Mexann4deckue siBJIeHHS
11 MexaHn4ecKoe JBMKCHUE U CIIOCOOBI €T0 10 | bu6mmoreka [IOK
' ONMCAHHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2.Mexannuyeckue KojJe0aHHUSA U BOJIHbI
bu6mmoreka [JOK
2.1 MexaHndeckue KoueOaHus 7 3
https://m.edsoo.ru/7f41a4a6
b K
22 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjien 3.2/ieKTpOMAarHuTHOE 1M0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4.CBeToBbIe SIBJIEHUS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 a3MOEHNE OEN0r0 CBETA B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5.KBaHTOBbIE SIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenue aTomnoro npa 6 ! https://m.edsoo.ru/7f41a4a6
5.3 SlnepHblie peakiuu 7 1 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nes 6.IloBTopuTebHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca Gpu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Koutposr  JlaGoparopubie/  UudpoBbIe
n/m Bcero HbIe IpakTuyeckue oGpasoBaTejbHbIe
padoThI padoThI pecypcbl
Pa3znes 1. ®u3uka u ee poJib B IO3HAHUM OKPY/KaIOLIEero Mupa.
1.1. Quzuka — nayka o npupooe.
®dusuka — Hayka o npupoje. SBneHus npuposl. duznueckue !
SIBJICHUS
MexaHHUYECKHUE, TEIUIOBBIC, JEKTPHUUECKUE, MATHUTHBIE, CBETOBBIC,
3BYKOBBIE sIBI€HUS. Jlabopamopnas paboma Nel «Onpeoenerue 1 0,5
NOKA3AHULL USMEPUMENbHO20 NPUOOpay
1.2. @usuueckue genuyunbl
dusnyeckre BEIMYUHBI U UX U3MepeHue. JlabopamopHas paboma ) 0.5
Ne2 «Onpedenenue pazmepos manvix meiy ’
Ypok-uccnenosanue "M3mepeHue TeMieparypsl Ipya MOMOLIN | |
KHJKOCTHOTO TEPMOMETpPA U JTaTYMKa TeMITepaTyphl”
1.3. EcmecmeeHHOHay UHbLIL MemMOO NO3ZHAHUA
Kaxk ¢usnka u qpyrue ecTecTBeHHbIE HAYKH U3YYalOT IPHPOTY.
bu6mmoreka [JOK

ECTCCTBCHHOHay‘-IHHﬁ METO/ ITO3HAHMA. Onucanue (I)I/I3I/I‘-ICCKI/IX 1

SIBJIEHUH C IIOMOIILIO MOJEIEN

Pa3znea 2. [lepBoHayajibHbIe CBECHUS O CTPOEHUH aTOMA.

https://m.edsoo.ru/ff09f72a

2.1. Cmpoenue eewecmea

CTpOCHI/Ie BCIICCTBA. OHBITBI, JAOKa3bIBAIOIINEC JUCKPETHOC 1

bu6nmoreka [JOK




CTPOCHUE BCUICCTBA

2.2 /lsusicenue u e3aumooeiicmeue wacmuy eeuiecmed

https://m.edsoo.ru/ff09fe0a

mena»

7 JIBM>KEeHUE YacTUIl BEIIECTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
2.3 Azpezamnble cocmosHuA eeugecmea
8 ArperaTHble COCTOSIHUS BEIIECTBA 1
B3auMocBs3b MeXKIy CBOWCTBaMU BEIIECTB B PA3HBIX arperaTHbIX
bu6mmoreka [IOK
9 COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcobeHHocTr 1
. https://m.edsoo.ru/ff0a0378
arperaTHbIX COCTOSTHUH BO/IbI
Paznen 3 /IBuskeHune u B3auMoaeicTBHe TeJl.
3.1 Mexanuueckoe oguixcenue
10 Mexanunveckoe JBHKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE | bubnnoreka [HOK
JBW)KCHUEC https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
11 Cxopoctb. EAuHUIEI CKOpOCTH 1
P S P https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
12 Pacuer myTu 1 BpeMeHU IBUKEHUSA 1
https://m.edsoo.ru/ff0a0ac4
13 Pemenue 3aga4 Ha pacyeT cCpeaHENR CKOPOCTH. 1
3.2. Hnepuus, macca u niomHocmeo
14 Huepuus. 3akoH unepiuu. BzanmoneiicTBue Tel Kak MpuInHa | bubnunorexa [JOK
W3MEHEHUS CKOPOCTH IBYDKEHUS TEN https://m.edsoo.ru/ff0a0c10
[TnotHOCTH BemiecTBa. Pacuer maccel 1 00beMa Tena Mo ero
15 IOTHOCTU. Jlabopamopnas paboma Ne 3 «H3zmepenue maccol 1 0,5 Bubmmorexa LHOK
' PAMOPHAR p ) P ’ https://m.edsoo.ru/ff0a0fee
meia Ha poul4adCHbIX 8eCaxy.
Jlabopamopnas paboma Ne 4 «H3zmepenue odvema menay.
16 Jlabopamopnas paboma Ne 5 « Onpedenenue niomuocmu meépoo2o 1 1




bu6mmoreka [IOK

17 Pemenue 3anau no teme "IlnotHocTh BemecTa" 1 hitps-//m.cdsoo.ru/ff0al 23c
18 KonTpoubHnas pabora no teme «IliioTHOCTH BemnecTBay 1
3.3 Cunvt. Buowt cun
19 Cuna xak xapakTepuCcTHKa B3auMoaencTBus Ten. Cuiia yrpyrocru. |
3akoH ['yka
20 Jlabopamopnas paboma Ne 6 « H3zyuenue 3asucumocmu 1 1
pacmsiceHus (Oeghopmayuu) NPYACUHvL OM NPUTLONCEHHOL CUTIBL»
21 SBnenue Tarorenus. Cuia TsHKECTH 1
2 CBs13b MeXly CUJION TsKecTH U Maccoi Tena. Bec Tena. Pemienne | bubnuoreka [IOK
3aja4 o teme "Cua tsoxectu” https://m.edsoo.ru/ff0al778
3 Cuiia TskecTu Ha Apyrux miaaHerax. Gusndeckue XapakTepUCTHKU 1 bubnuotexa [JOK
IUTAaHET https://m.edsoo.ru/ff0al1502
24 Wsmepenue cun. dunamomertp. Jlabopamopnas paboma Ne 7 | 0.5 bubnuorexa [JOK
«I padyuposanue npysxcunsl u usmeperue cul OUHAMOMEMPOM» ’ https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0al778
26 CroxxeHue AByX CHJI, HAPABJICHHBIX 110 OJTHON MIPSIMOiA. | bubnunorexa [JOK
PaBHOEliCTBYIOIIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no reme "PaBHonelicTByromas cui'” 1
28 TpeHue CKONbKEHHs U TPEHUE MOKOs. TpeHne B MpUpOIe U TEXHUKE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0alb9c
Jlabopamopnas paboma Ne 8« H3yuenue 3asucumocmu cuivt
29 MPeHUst CKObHCEHUsT OM CUTbL 0ABIeHUsl U XapaKmepa 1 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0alcc8
CONPUKACAIOWUXCS NOBEPXHOCTNEN
30 Pemenue 3amau. [ToarotToBka k KOHTPOIBHOU padoTe 1
31 Pemenue 3amau. [ToarotToBka k KOHTPOJIBHOU padoTe 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0alde0




32 KonTpoabHasi padora no teme «Cuiibi» 1 1
Pa3zle.11 4. I[aBJIeHI/Ie TBEPABIX TEJ, )KHI[KOCTCﬁ U ra3osB.
4.1 /lasnenue. Ilepeoaua oasnenus meepovim menam, HCUOKOCHMAM U 2a3aM
bu6 e OK
33 Hasnenue. CriocoObl yMEHBIIICHUS ¥ YBEIIMUCHUS JIABJICHUS 1 nommoreka [
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JaBJICHUs raza oT 00bEMa, 1 bubmmoreka [JOK
TEMIIEPATYPEI https://m.edsoo.ru/ff0a2376
35 Ilepenauya naBieHus TBEPABIMU TEIAMU, KUIKOCTSIMU U ra3amu. | bubnuotexa [JOK
3akoH [Nackansa https://m.edsoo.ru/ff0a25b0
4.2 /laenenue xcuokocmu
36 JlaBiaeHue B )XMAKOCTH U ra3e, BbI3BaHHOE JICHCTBUEM CHJIBI 1 bu6mmorexa [IOK
TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «JlaBiaeHre B )KUAKOCTH U raze. 3aKOH | bubmuorexa [JOK
TTackansg» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 CooOuiaronuecs cocysl 1
ot yA https://m.edsoo.ru/ff0a2970
bu6mmoreka [IOK
39 lMunpaBiwgeckwmii mpece 1
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC 1
A1 KonTpoubHnasi pabora no teme «/aBienue TBepabIxX Tel, | 1
JKHJIKOCTEN U ra3oBy
4.3 Ammocgepnoe oasnenue
AtMmocdepa 3emiu. [IpuduHbI CYIIIECTBOBAHUS BO3IYIITHON
42 0007109KH 3eMiTi. 3aBUCUMOCTH aTMOC(EPHOTO JIABJICHUS OT 1 bubmmorexa [TOK
i P A https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJ[ YPOBHEM MOPSI
bubnmoreka [JOK
43 Bec Bo3ayxa. ATMochepHOe 1aBlieHHE 1 H

https://m.edsoo.ru/ff0a2b5a




bu6mmoreka [IOK

44 Wzmepenne armochepnoro nasienus. Onbit Toppuderm 1 hitps//m.cdsoo.ru/ff0a2da8
45 3aBUCHMOCThH aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl yPOBHEM 1 bubnunoreka [HOK

Mops https://m.edsoo.ru/ff0a2fc4
46 bapomerp-anepoun. AtmocdepHoe AaBlieHHe Ha Pa3TUYHbIX 1 bubmmoreka [JOK

BBICOTaX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amay mo Teme " AtmochepHoe naBieHue" 1

4.4 Jleiicmeue >cudkocmu u 2a3a Ha ROZPYHCEHHOE 8 HUX Mel0

43 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE B HUX TEJIO. 1 bubnuorexa [JOK

ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
49 Jlabopamopuas paboma Ne 9 «Onpedenenue svbimanxkusaroujei | bubnnoreka [JOK

cunvl, oelcmeayowell Ha mejo, NOSPYHCEHHOE 8 HCUOKOCTbY https://m.edsoo.ru/ff0a33fc
50 Jlabopamopnas paboma Ne 10 « Hccredosanue 3asucumocmu eca 1 bubnnoreka [HOK

mena 8 600e om 00bLEMA NO2PYIHCEHHOU 8 HCUOKOCHb YACTIU Meady https://m.edsoo.ru/ff0a3514
51 IImaBanue Ten 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a3a96

59 Jlabopamopnas paboma Ne 11 "Koucmpyuposanue apeomempa unu |

KOHCMpYyuposanue 100KU U onpeoeenue eé 2py30no0vémtocmu”
53 Pemenue 3amau mo remam: «lIlnaBanue cynoB. Bo3ayxormiaBanuey, | bu6mmoreka [JOK

«JlaBneHue TBEPABIX TEN, )KUIKOCTEN U Ta30B» https://m.edsoo.ru/ff0a3654
54 KonTtpoJsbnasi pabora no teme «Apxemenosa cuia. [lnaBanmne | |

Te»

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus
5.1. Paboma u mowgnocme

55 Mexanunueckasi pabota 1 Etlffsj?/ljr(:::cll(sigﬁ/ifma%&
56 MomnocTs. EauHUIB MOITHOCTH 1 bu6mmoreka [JOK




https://m.edsoo.ru/ff0a3f82

5.2. Ilpocmuie mexanuszmol

57 [IpocTeie Mexanu3Mbl. Peryar. PaBHOBecHe CUJT HA phIyare 1
bubmumoreka [IOK
58 Pbruaru B TexHuKe, OBITY U IPUPOIE. 1 https://m.edsogru/ff0a478e
59 Jlabopamopnas paboma Ne 12 «Hccredosanue ycioguil pagnosecuist 1 |
puluaza»
60 Pewmenne 3anad o reme «Y ci0BUsL paBHOBECHS pbIUaray 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0a48a6
61 Koadduruent nosesHoro neictBus Mmexanusma. Jlabopamophas ! 0.5
paboma «H3zmepenue KII/] naknonHot niockocmuy
62 Pemenue 3agau no reme "Pabota, momHocTs, KIT/1" 1 bubnmnorexa LIOK
https://m.edsoo.ru/ff0a4c48
5.3. Mexanuueckan snepeus
63 Mexanunueckas sHeprusi. Kunernueckas 1 moTeHUMaIbHAs SHEPTUS 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTrUun 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIBbHOE ONPEICIICHNE
65 M3MEHEHUs1 KHHETHYECKOW U MOTEHIUAIbHON SHEPIUH NpU 1 1
CKAaTBhIBAHUM TeJIa N0 HAKJIOHHOMW MJIOCKOCTH"
66 Pemenue 3amau. [loarotroBka k KOHTPOJIBHOU padboTe 1
67 KonTtpoJsbHas pabora no teme «Padora n MOIHOCTB. JHEPrus» 1
68 Utorossiii ypok/Bcepoccuiickast mpoBepouHas pBooTa 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68

11,5




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
N JlabopaTopubie/  IM(PPOBLIE
o/ Tema ypoxa Beero KontpobHble Hpalc[")mqelllme 06[()1;I;OB3TCJILHLIC
padoThbI paGoTI pecypenI
Pa3nea 1. Teny1ioBbIe ABJICeHUSA
1.1. Cmpoenue u ceoiicmea eeuiecmea

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KUHETUUECKOU TEOPHUH U | bubmmoreka [JOK

HUX ONBITHBIE MOATBEPKIACHUS https://m.edsoo.ru/ff0a5256

Macca 1 pazmep aTOMOB U MOJIEKYJI 1

Mopenu TBEPAOro, )KUAKOIO U ra3000pa3HOro COCTOSHUMN | Bu6mmoteka [JOK

BeEllleCTBa https://m.edsoo.ru/ff0a540e

OOBsicHEHHE CBOWCTB TBEPIOTO, KHUJIKOTO M ra3000pa3HOTro

COCTOSIHMI BELIECTBA HA OCHOBE ITOJI0KEHUN MOJIEKYJISIPHO- 1

KMHETUYECKOU TEOPUH

Kpucrannuueckue u amopHble Tena 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800

CmauuBaHue ¥ KanwuIsipHOCTh. [loBepXHOCTHOE HATSKEHUE 1 brbmmorexa [TOK
https://m.edsoo.ru/ff0a5530

TemoBoe paclIupeHne U cxaTtue 1 bubamorexa LOK
https://m.edsoo.ru/ff0a5a26

1.2. Tennoewvie npoyeccol

Temnepatypa. CBs3b TEMIIEPATYPhl CO CKOPOCTBIO TEIIIOBOTO |

JIBUKEHUS YaCTHI]

BuyTtpennsst sneprust. CriocoObl H3MeHEHHs! BHYTPEHHEN | bu6muoreka [JOK

OHEPTUU https://m.edsoo.ru/ff0a5c60




bu6nmmoreka [IOK

10| Bumst remionepesan https://m.edsoo.ru/ff0a6412
1 Ypox-kongepenyus "lpaxmuueckoe ucnoib3osanue meniosoblx bubnmnoreka HOK
CBOUCMB 8eulecme U Mamepuaios 8 yesax snepeocoepedicenus” https://m.edsoo.ru/ff0a65c0
12 KomanuecTtBo TeIoThl. YaenabHas TEIIOEMKOCTD bubnmnorexa LHOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeHMe Tem10Boro Oananca. TemiooOMeH U TEIIoBoe bu6mmorexa LIOK
paBHOBECUE https://m.edsoo.ru/ff0a7088
14 Jlabopamopnas paboma "Hccnedosanue senenus bubnuorexa [{OK
menio0OMeHa Npu CMeuUsanuy X0100HoU U 2opsyeti 800ul"” https://m.edsoo.ru/ff0a6a98
15 Pacuer konuyecTBa TEMIOTHI, HEOOXOUMOTO ISl HATPEBAHUS
TeJa ¥ BBIIETSIEMOTO UM TPU OXJIAXKICHUH
16 Jlabopamopnas paboma "Onpedenenue yoenvbHot bubnuoreka [{OK
menjoemKocmu geuecmea” https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEMJI0TAa CTOPAHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0a7b5a
13 [1naBneHue u OTBEp/IEBAHNE KPUCTAIUNIMYECKUX TEN. Y IeabHas bubmmoreka IIOK
TEIUIOTA IUIABICHUS https://m.edsoo.ru/ff0a71d2
19 Jlabopamopnas paboma "Onpedenenue yoenbHol meniomol bubnnoreka [JOK
niaasnenus iwoa’ https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u koHaeHcanus. Mcnapenue bubmmorexa [TOK
https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas TemnoTa mapooOpa3oBaHus 1
21 KOHJICHCAllUH. 3aBUCUMOCTb TEMITEPATYpPbl KUIIEHUSI OT bubmmorexa LIOK
https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO JTaBJICHUS
” Bnaxnocts Bo3nyxa. Jlabopamopuas paboma "Onpedenenue bubnmoreka [JOK
OMHOCUMENbHOU 81ANCHOCHU 8030yXa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3agau Ha onpeiesieHUE BIaXKHOCTH BO3/1yXa




24 [Tpunuummne! paboTel TeroBbix ABurareneil. [laposas TypOuHa. |
J{Burarenb BHYTPEHHETO CTOPAHMS
)5 KII] TenmoBoro aBuraresns. TernnoBbie ABUTATENN U 3alllUTa | bubnuorexa [JOK
OKpYyXaromieil cpeaspl https://m.edsoo.ru/ff0a7c7c
26 3aK0oH COXpaHEHUs U MIPEBPAILICHUS SHEPTUU B TEIIOBBIX !
nporeccax
7 [ToaroToBka K KOHTPOJILHOM padoTe mo Teme "TemnoBbie | bubnmnoreka HOK
sByeHHs. VI3MeHeHHe arperaTHbIX COCTOSTHUM BelecTBa” https://m.edsoo.ru/ff0a83f2
)3 Konumponvnaa paboma no meme ""Tennoevie agnenus. | | bubmmoreka [JOK
H3menenue azpezamuuix cocmoanuil eeujecmea’’ https://m.edsoo.ru/ff0a86ae
Paznen 2. JiiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
2.1. Dnexmpuueckue 3apaovl. 3apsarxceHHbvle meaa U ux 63auMooeiicCmeus.
29 DnekTpuzanus Tel. [[Ba posia aIeKTpUIeCKuX 3apsiioB 1
30 Ypok-uccnedosanue "Inekmpuzayus men uHoOyKyuel u npu | |
conpuxkocrnoseruu”
N bubmuoreka [{OK
31 B3aumopenicTBue 3apsukeHHBIX Tell. 3akoH Kynona 1 https://m.edsoo.ru/ff0a87e4
By DnekTpuueckoe nose. HanpsykeHHOCTh IeKTPUYECKOro MOJsl. | bubmuoreka [IOK
[TpuHIUIT CyNIEPIIO3ULINU DIIEKTPUYECKUX TTOJIEH https://m.edsoo.ru/ff0a8a0a
3 Hocurenu snekTpuueckux 3apsioB. DIeMEHTAPHBIN 3apsij. |
Crtpoenue aToma
34 [IpoBOIHUKY M AUAIEKTPUKH. 3aKOH COXPAHEHUS 1 bubnnorexa [JOK
3JIEKTPUUECKOTO 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4u Ha IpUMEHEHUE CBOKCTB JIEKTPUUYECKUX | bubnuotexa [JOK
3aps 0B https://m.edsoo.ru/ff0a90cc
2.2. [locmosanubwlil IneKkmpudecKuii mokK
36 DIIEKTPUUECKUI TOK, YCIOBHS €r0 CyllecTBOBaHMs. McTouHuKn 1 bubnmnorexa [JOK




QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
bubnunoreka LIOK

37 JlelicTBUS SJIEKTPUYECKOrO TOKA
https://m.edsoo.ru/ff0a96b2
18 Ypoxk-uccreoosanue "eticmeue s1exmpuyecko20 nojs Ha 1
NPOBOOHUKU U OudeKmpurku”
39 DIIEKTPUUYECKUH TOK B METAJIIAX, YKUAKOCTIX U rasax buGnuorexa [IOK
P : hitps://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. Jlabopamopuas paboma "Hsmepenue u 0.5 bubnnorexa [JOK
pezyiuposanue cuivl moxka' ' https://m.edsoo.ru/ff0a8bd6
4 DnekTpuueckoe HanpshkeHue. Boiabtmerp. Jlabopamophas 0.5 bubmmoreka [JOK
paboma "Hsmepernue u pecyruposanue HanpsaoiceHus” ' https://m.edsoo.ru/ff0a9e¢14
43 CornpoTHuBiIeHUE MPOBOJHUKA. Y IEIHHOE COMPOTHUBIICHUE bubmmoreka [JOK
BellleCTBa https://m.edsoo.ru/ff0aa738
Jlabopamoprnasa paboma "3asucumocms 34eKMpU4EcKo20
44 CONPOMUBIICHUSL NPOBOOHUKA OM €20 OJUHbL, NAOUAOU 1 bubnuorexa [IOK
] 1 Nl
. https://m.edsoo.ru/ff0aa738
NONEPEeyHO20 ceyeHus U Mamepuaid
45 3aBUCHUMOCTb CHJIBI TOKA OT HalpspKeHus. 3akoH Oma Ju1s bubmmnoreka HOK
y4acTKa e https://m.edsoo.ru/ff0aa44a
Jlabopamopnas paboma "Uccredosarnue 3asucumocmu cujivl
bubmmoreka IIOK
46 MOKA, UOYWE20 Yepes Pe3ucmop, om CoOnpoOmueieHus 1
. https://m.edsoo.ru/ff0aa04e
pe3uUCmopa U HanpANCeHUs Ha Pe3ucmope
47 [TocnenoBarenbHOE U MapaJUIETbHOE COCTUHEHUS MPOBOTHUKOB
Jlabopamopnas paboma "l[Iposepka npasuna croxcenus
y bubnuotexa [JOK
48 HANPANCeHUN NPU NOCIe008AMENbHOM COCOUHEHUU 08YVX 1
. https://m.edsoo.ru/ff0aaa58
pe3ucmopos
49 Jlabopamopnas paboma "llposepka npasuna 015 cuibl moxa 1 bubnuoteka [JOK

npu napajjiejlibHom coeouHeHuu pesucmopog”

https://m.edsoo.ru/ffO0aadle




50 Pemienue 3amau Ha npuMeHeHue 3akoHa OMa JiJ1s pa3IM4HOro | bubnmnoreka HOK
COE€UHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKa. 3akoH J[koys- | bubnuorexa [JOK
Jlenma https://m.edsoo.ru/ff0ab124
57 Jlabopamopnas paboma "Onpedenenue pabomosi u MOWHOCMU | | bubnuoreka [JOK
alekmpuiecko2o moka" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTPUUYECKHE IIETTH B IIOTPEOUTENIN AIEKTPUICCKON SHEPTUU | bubnmnoreka HOK
B ObiTy. KOpoTKO€ 3ambIKaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEeKTpUIeCcKue
. bubmuorexa [IOK
54 3apsibl. 3apsSYKEHHBIC TeJla U UX B3aUMOJICHCTBHUS. 1
. . " https://m.edsoo.ru/ff0abd2c
IToCTOSIHHBIN SJIEKTPUUSCKUNA TOK
Konumponsnas paboma no meme ""Inekmpuyeckue 3apaobvl.
. . bubmuorexa [IOK
55 3apaxcennvie mena u ux ezaumooeicmeus. Iocmoannsiii 1
. " https://m.edsoo.ru/ff0abea8
IIEKMPUYECKUIL MOK
2.3. Maznummnule sa6neHuA
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOACHCTBHE 1
. bubmmoreka IIOK
57 Ypok-uccnedosanue "Hzyuenue noneti nocmosinnvlx maeHumos" 1 1 1
https://m.edsoo.ru/ff0ac3d0
53 MaruauTHoe mosie. MaraHuTHOE 1oJie 3eMIIH B €T0 3HAYCHUE IS | bu6mmoteka IIOK
JKA3HU HA 3emiie https://m.edsoo.ru/ff0acOba
59 OnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA | bubnuoreka [{OK
MarauTHo€e 1oJie KaTylIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne HIeKTPOMArHuToOB B TEXHUKE. Jlabopamophas
" . but6mmoreka [IOK
60 paboma "U3zyuenue delicmsus MasHumno20 nojis Ha NPOBOOHUK 1 0.5
. https://m.edsoo.ru/ff0ac74a
C MoKoMm
DIIEeKTPOABUTATENH MOCTOSTHHOTO TOKA. cnonb3oBanue
NS . bubnuotexa [JOK
61 AJIEKTPOJIBUraTeeii B TEXHUUECKUX YCTPOUCTBAaX U Ha 1

Tpancnopre. JlaboparopHas padora "Konctpyuposanue u

https://m.edsoo.ru/ff0ac86¢




u3ydeHue paboThl ANIeKTpoaBUrarens"

2.4. Jnekmpom

acHumnan um)ylamﬂ

Onbrtel @apazest. 3aKOH JIEKTPOMArHUTHOW WHYKIIUU.

62 IIpaBuno Jlenna !
Onekrporerepatop. CriocoObl MOTyUEHUs TEKTPUIECKOH
63 SHEPruu. DNEKTPOCTAHLIMU HA BO30OHOBIIIEMbIX UCTOYHUKAX 1
SHEPruu
64 [ToaroroBka Kk KOHTPOJILHOM padboTe Mo Teme "IIeKTpUUECKre |
Y MarHUTHBIE SIBICHUS"
65 Konmponvnaa paboma no meme ""Inekmpuueckue u | bubnuoreka [IOK
MazHummbple aeaenun’’ https://m.edsoo.ru/ff0acb14
66 Bcepoccuiickas mpoBepoyHas padboTa 1 ngs?;;?:cll(i)gr?/l:macde
2;_ Hrorosslii ypok 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5




9 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoxa Beero Kontpoabunie  IIpakThueckue o0pa3oBaTe/bHBIE
padoThI padoThI pecypenr
Pa3nen 1. Mexanuueckue siBJeHUs
1.1. Mexanuueckoe osuicenue u cnocoovl €20 ONUCaHus

1 Mexanunyeckoe ABuKeHUE. MartepruanbHas TOUKa 1
) Cucrema orcuera. OTHOCUTEILHOCTh MEXAHUYECKOTO | bubnuoreka [{OK

JBWKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NMpAMOJIMHEIHOE ABUKEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHomepHoe npsiMotuHeliHoe nBrkeHne. CpenHssa u |

MTHOBEHHAsi CKOPOCTh
5 [IpsiMonnHeTHOe paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0ad8d4

6 CKopocCTh MPSMOJMHENHOTO PABHOYCKOPEHHOTO IBH>KCHHUS. |

I'padux ckopocTu
7 Jlabopamopnas paboma "Onpedenenue yckopenus meia npu | | bubmuoreka [{OK

PABHOYCKOPEHHOM OBUNICEHUU NO HAKIOHHOU niockocmu" https://m.edsoo.ru/ff0adb18
8 CBobomHoe manenue Tea. OnbIThl [amunes 1
9 PaBHOMeEpHOE BMKEHUE 11O OKpy)HOCTHU. [lepuoa u 1 bubnuotexa [JOK

gacTtoTa oOpanienus. JInHeiHas U yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [leHTpOCTpEMUTENBLHOE YCKOPEHHE 1

1.2. B3zaumooeiicmeue men

11 [Tepssiit 3akoH HetoToHa. BekTop cuiibt 1 bu6muoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAs CUila bubmmorexa [TOK
https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui https://m.edsogru/fane982
14 Pemienue 3agau Ha npumMeHeHne 3aKkoHoB HeroToHa buGnuorexa [IOK
https://m.edsoo.ru/ff0aeb6e
bubmmoreka [JOK
15 Cuuia ynpyroeti. 3axon I'yka https://m.edsofru/fanecaZ
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 Jlabopamopnas paboma « Onpedenerue dcecmrkocmu bubnuoreka [{OK
HPYIACUHBLY https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna peiis https://m.edso:)_.lru/fanﬂ38
bubnuoreka [{OK
19 Pemenue 3amau no reme «Cuia TpeHUsD» https://m.edsocL>.[ru/fanfa26
20 Jlabopamopuas paboma "Onpedenenue kos3ghduyuenma bubnuoreka [{OK
mpeHus ckonviceHus"” https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau mo teme "3akonbl HetoToHa. Cuita bubmmoreka IIOK
ynpyroctu. Cuia tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuta TSKECTH Y 3aKOH BCEMUPHOTO TSATOTEHHUA. Y CKOpEHHUe bubmuoreka [IOK
¢BOOOIHOTO MMaEHNUSA https://m.edsoo.ru/ff0af044
Ypok-koHpepennus "JIBmkeHne Tel BOKPYT
23 rpaBuTannoHHOro 1eHTpa (ComHevHas cucTema).
lanakTukn"
4 Pemenue 3agau nmo teme "Cusia TSHKECTH U 3aKOH bubmuoreka [{OK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 IlepBas kocMHuueckas CKopocTb. HeBecOMOCTh U neperpy3ku bubmuoreka [JOK




https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuanbHONW TOUYKU. AOCOTIOTHO TBEPIOE

N . e bu6nmmoreka [IOK
26 teno. PaBHoBecue TBEPAOro Temna ¢ 3aKperiEHHON OChIO 1
https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
PaBHOBecue maTepuanbHONW TOUYKU. AOCOTIOTHO TBEPIOE
27 Tesio. PaBHOBecHe TBEPAOTO Teja C 3aKPEIIIEHHON OChIO 1
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
Bu6moteka [JOK
28 Pemenue 3agau no reme "MowmeHT cuiibl. Lentp Tsoxect" 1 3
https://m.edsoo.ru/ffOb02b4
29 [TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe | bubmmoreka [JOK
"MexaHndeckoe aBrkeHue. Bzanmoaelicteue ten" https://m.edsoo.ru/ff0b0408
30 Konmponvnaa paboma no meme ""Mexanuueckoe | Bbu6mmoteka [JOK
osuwicenue. Bzaumooeiicmeue men'" https://m.edsoo.ru/ff0b06ec
1.3. 3akonwt coxpanenusn
31 HNmnynsc Tena. UMmysabsc cuiibl. 3aKOH COXpaHEHUS | Bu6mmoteka [JOK
UMITyJIbCa. YTIPYroe U HEyIpyroe B3auMoACCTBIE https://m.edsoo.ru/ffOb07fa
" " bubmuoreka [IOK
32 Pemenue 3anau no Teme "3aKoH COXpaHEHMsI UMITYJIbCa 1
https://m.edsoo.ru/ff0b096¢
1 Ypok-xkongepenyus "PeakmusHoe 0gudicenue 8 npupooe u |
mexnuke"
bubnnorexa [JOK
34 Mexannueckasi paboTa U MOIIIHOCTb 1 H
https://m.edsoo.ru/ff0b0a84
but6mmorekxa [IOK
35 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS 1
https://m.edsoo.ru/ff0b0db8
Jlabopamopnas paboma «Onpedenenue pabomvl cuivl
36 MpenUsi NPU paBHOMEPHOM OBUNCCHUU Mead NO 1
20PU3OHMANLHOU NHOBEPXHOCHIUY
37 CBs13b sHepruu u padotsl. [loTeHunanbHast sHeprus 1




bu6nmmoreka [IOK

38 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU 1 hitps://m.cdsoo.rw/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE 1
40 Jlabopamopnas paboma «H3yuenue 3aKkoHa COXpaHeHus. 1 Bu6mumotexa [JOK
aHep2uuy https://m.edsoo.ru/ffOb12fe
Paznen 2. Mexann4yeckue KoJieOaHusl M BOJIHbI
2.1. Mexanuueckue Koneoanus
41 KonebarenbHoe IBMIKEHNE U €r0 XapaKTEPUCTHKU 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOb1858
4 3aryxatomue Kojnedanus. BelHyXk/1eHHbIE KOJIeOaHusl. 1 Bbu6mmoteka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuuecKuil ¥ NPy KUHHBIN MasITHUKH 1
m Jlabopamopnas paboma «3asucumocms nepuooa 1 bubmuorexa [IOK
KONeOAHUL Om JHceCmKOCU NPYAHCUHBL U MACCHL 2PY3a) https://m.edsoo.ru/ff0b197a
45 [IpeBpaiienue 3Heprun Npu MEXaHUUECKUX KOJIeOaHUIX 1
46 Jlabopamopnas paboma «Onpedenenue uacmomsi u | bubnuoreka [{OK
nepuooa KoieoOanull NPYHCUHHO20 MASIMHUKAY https://m.edsoo.ru/ffOblaec
Jlabopamopnas paboma «llposepka nezasucumocmu
47 nepuooa Koaebanuii epy3a, N00BeUeHHo20 K Humu, om 1 bubmorexa HOK
https://m.edsoo.ru/ff0b197a
Maccul epy3ay
2.2. Mexanuueckue 601Hbl. 36YK
43 Mexannueckre BoJHbI. CBOMCTBa MEXaHUUYECKUX BOJH. | bubnmoreka [JOK
[TponosibHBIE M TOTIEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Mexannueckure BOJIHbI B TBEpAOM Tene. CelicMuyeckue 1
BOJTHBI
50 3ByK. PacmipoctpaneHnue u oTpakeHHUe 3ByKa 1
51 Ypox-uccnedosanue "Habarodenue 3a8ucumocmu 8blconul 1




36yKa om yacmomaoi”

52 I'pomKoOCTb 3ByKa M BbICOTAa TOHA. AKYCTHUECKHUI PE30OHAHC 1
53 Ypox-kongepenyus "Yiompazeyx u ungpaseyx 6 npupooe u 1 bubnuorexa [JOK
mexnuke" https://m.edsoo.ru/ff0b23ca
54 [TonroroBka Kk KOHTPOJILHOU padoTe Mo TeMe "3aKOHBI | bubmmoreka [JOK
coxpaHeHus. MexaHndeckue KojieOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 Konmponvnaa paboma no meme ""3aKkonst coxpanenus. |
Mexanuueckue koneoanus u eonvt"’
Pa3ne.11 3. :‘)JICKTpOMaFHI/ITH()e MoJ1€ U JICKTPOMAIrHUTHBIC BOJIHbI
3.1 3J1el<mpomazuumuoe noJjie u 3;1ICKmMmpOomMacHUNHbIE 60JIHbL
bubnunoreka LIOK
56 DNEeKTPOMarHUTHOE MoJje. DIEKTPOMAarHUTHbIE BOJIHBI 1
https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
Ypox-kougepenyus "llIxkana sn1eKkmpomacHUMHbLX 8OJIH.
N bubmuoreka [{OK
58 Hcnonvzosanue 21eKmpomasHumnslx 8011 0Jis COMO8OU 1
; https://m.edsoo.ru/ffOb2fe6
ces3u
Ypok-uccnedosanue "Hzyuenue ceoticms
bu6mmoteka IIOK
59 9NEeKMPOMASHUTNHBIX B0IH C NOMOULLIO MOOUTLHO20 1
. https://m.edsoo.ru/ff0b2c6e
menegona
60 Pemenue 3a1a4 Ha onpe/ieIICHUE YaCTOTHI U JITHHBI |
ANEKTPOMATHUTHOUN BOJIHBI
61 DneKkTpoMarHuTHas mpupoaa ceera. CKOpoCTh CBETA. 1 bubnnorexa [JOK
BonHOBEBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Pa3znen 4. CBeToBbBIE SIBJICHUS
4.1. 3akouvl pacnpocmpaneHus ceema
62 Hcrounuku cBeta. [IpsMoanHEHOE pacpOCTpaHEHUE | bubnuotexa [JOK

ceeta. 3atmenus ConHua u JIyHsl

https://m.edsoo.ru/ff0b3658




63 3aKkoH OTpa)keHUs cBeTa. 3epkaiia. Pemenue 3agaq Ha 1 bubnmnoreka HOK
IIPUMEHEHNE 3aKOHA OTPAXKEHUS CBETa https://m.edsoo.ru/ff0b38c4
bu6nmoreka [IOK
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA 1
https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEeHHEE OTpakeHUe cBeTa. cnoyip3oBanue
bu6nmoreka [IOK
65 MTOJITHOTO BHYTPEHHETO OTPAKCHUSI B OTITHYECKHUX 1
https://m.edsoo.ru/ffOb3c5c
CBETOBOIAX
Jlabopamopnas paboma "Uccredosarnue 3asucumocmu y2ia
66 NPEIOMACHUS CEeMOB020 IYYA OM V2ld NAOEeHUs HA 2PaHuye 1
"6030vx-cmexno""”
67 Ypox-koupepenuus "Henonvzosanue noano2o eHympenne2o |
OMPAIICCHUS: CEemO0800bl, ONMUKOBOJIOKOHHAA c6513b"
4.2. Jlunzvl u onmuueckue npuoopsl
Bubmmoreka IIOK
68 JInusel. OnTrnyeckas Cria JIUH3bI 1 3
https://m.edsoo.ru/ff0b3f2c
bu6nmorexa LIOK
69 ITocTpoenune n300pakeHUl B TUH3AX 1
P P hitps://m.edsoo.ru/ff0bd44a
70 Jlabopamopnas paboma "Onpedenenue oxycroco | bubnuoreka [{OK
DACCMOAHUA U ONMUYECcKoU cuabl cobuparowie aunzol"” https://m.edsoo.ru/ff0b4206
bubmnorexa [IOK
71 Ypok-koudepenyus "Onmuueckue aunzoevie npubopot” 1 a
https://m.edsoo.ru/ff0cOa7e
bub6nmorexa LIOK
72 I'ma3 xak onTudeckas cucTeMa. 3peHue 1
p https://m.edsoo.ru/ff0b4684
73 Ypox-koupeperyus "lechexmur spenus. Kax coxpanums |
3penue”
4.3. Paznoscenue b6enozo ceema ¢ cnekmp
74 Paznoxenue 6enoro csera B criekTp. OnbiTel HploTOHA. 1 bubnmnorexa [JOK

CroxxeHue CeKTpaabHBIX I[BETOB. Jlucnepcus cBera

https://m.edsoo.ru/ff0cOf4c




Jlabopamoprnasa paboma "Onvimsl no pasioxcenuto 6eio20

bu6nmmoreka [IOK
75 ceema 8 CneKmp U 60CHPUSIMUIO Yeemd NPeoMemos npu ux 1
. https://m.edsoo.ru/ff0cOe2a
HabO00eHuu yepes ysemosvle uibmpol
76 Ypok-npakmuxym "Boanosvie ceoticmea ceema. oucnepcusl, 1
unmepgepernuus u oudpaxuus”
Pa3nen 5. KBantoBble IBJICHUA
5.1. I/IcnyCKaHue U noziauieHue ceema amomom
bu6 K
77 OmnbiTel Pezepdopaa v rmmanerapHasi MOAeNIb aToMa 1 uommoreka 110
https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monenbs aroma bopa 1
79 Wcnyckanue u norsouieHue ceera atToMoM. KBaHTHI. | Bbu6mmoteka [JOK
JInHelyaTele CIIEKTPBI https://m.edsoo.ru/ffOc144c
Bubmmoreka IIOK
80 Ypok-npaxmuxym "Habniodenue cnexkmpos ucnyckarus” 1 nbmmotexa I
https://m.edsoo.ru/ff0c1550
5.2. Cmpoenue amomnozo aopa
81 PannoakxTuBHOCTE U €€ BUIEI 1 Bubmiorexa IIOK
A 8 https://m.edsoo.ru/ff0c1672
bub6nmorexa LIOK
82 Crtpoenune aToMHOro stapa. HykimoHHas Moenb 1
p s y 8 https://m.edsoo.ru/ffOc18ac
bubmmoteka IIOK
83 Pagnoaxtusubie npespamenus. M30Tomnsl 1
A beppaill https://m.edsoo.ru/ffOclal4
" " bubnuotexa [JOK
84 Pemenne 3anau o reme: "PagnoakTUBHBIE MpEBpaIIEHUS 1
https://m.edsoo.ru/ffOc1bda
85 [Tepuon momypacnana 1
26 Ypok-konpepenyus "Paduoaxmusnvle usnyyerus 6 npupooe, | bubmuoreka [{OK

Mmeouyune, mexuuxe"

5.3. Aoepuvie peaxuyuu

https://m.edsoo.ru/ff0c2126




g7 SnepHble peakiiu. 3aKOHbI COXPaHEHUS 3apsi0BOTO U 1 bubnmnoreka HOK
MAacCOBOI'0 YHUCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX siziep. CBsA3b MAaCChl U SHEPTUU 1 bubmorexa HOK
https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3amaud no treme "SAnepueie peakuun' 1
90 Peakuuu cunrtesa u nenenus saep. MICTOUHUKH SHEPrUU 1 bubmmoreka [JOK
CoiHna u 38631 https://m.edsoo.ru/ff0c1e88
91 Ypok-kongepenyus "Hoepras suepeemuka. /leticmaus 1
PAOUOAKMUBHBIX U3IYYEHUL HA HCUBbLE OpeaHUu3Mbl"
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
92 "DJIEKTPOMAarHUTHOE MOJI€. DNEKTPOMArHUTHBIE BOJIHBI. 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
93 Konumponsnas paboma no meme ""Inekmpomacnumnoe |
none. Inekmpomaznumusie 60aHbl. Keanmoegvie agnenusn"’
Pa3zgea 6. IloBTopurte/ibHO-00001AI0IMH MOAYIb
94 [ToBTOopenue, o6o0meHue. Pemerue pacueTHbIX U | bubmmorexka HOK
KadyeCcTBEHHEBIX 3a7a4 1o TeMe "B3aumonelictBue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 06061meHne. Pemienne pacueTHbIX U | bubmuoreka [IOK
KaueCTBEHHBIX 3aj1a4 1o TeMe "TerioBbie mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o6o0mmeHue. Pemenue pacueTHbIX U | bubmuoreka [IOK
KadyecTBEeHHBIX 3aaa4 1o Teme "KIIJ[ TemioBsix qeurareneii" https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, o6o0mmeHue. Perenue pacueTHbIX U | bubmmnorexka HOK
KauecTBeHHbIX 3a1a4 1o teme "KII/] anexkrpoycranoBok” https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenwue, 0600eHNE. Pemerne pacueTHBIX U 1 bubmuoreka [{OK
Ka4eCTBEHHBIX 3a7a4 10 TeMe "CBeTOBEIE sIBIeHUSA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o Teme | bubmuoreka [JOK

"3aKOHBI COXpaHEHUs B MEXAHUKE"

https://m.edsoo.ru/ff0c2d6a




100 [ToBTOpenue, 0600meHue. PaboTra ¢ TekcTamu 1Mo Teme 1 bubnmnoreka HOK
"Konebanus u BoiaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"CBeToBbI€ sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, ob6obmenue. Pabora ¢ TekcTamu 1o Teme |
"KBanToBas u sinepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 24




IMPOBEPSIEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OEPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pa3jindaTrb SABJICHUA M0 OMHMCAHHWIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOHINX JAaHHOC (1)I/I3I/I‘ICCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUUECKYIO 3a7ayy B y4eOHYIO, BBIICIATH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PH3UUECKUX SBICHUIN

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBAa Tel U (U3MUECKHE SIBICHMUS,
UCTONb3ysd (U3MYECKHE BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULBI (PU3MUECKUX BETUYMH, HAXOIUTh (POPMYJIHI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHUMH
BEIMYMHAMHU, CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIIMYUH

L.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)PBPI‘ICCKI/IC SABJICHUS U TIPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU JTOM [OaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, IMPOLECCHl U CBOWCTBA Tell, B TOM
qycji€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh INPUUMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOrM4ecKkux MmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 neHCTBUSI, UCIIONb3Ysl 3aKOHBI U




(dbopMyIIbl, CBs3bIBaONINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHAIM3a
YCIOBMS 3aJa4yd 3alUChIBaTh KPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeIUUMHBI B (POPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPAaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh IPH IMTOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumoresy),  pasnuyaTh "
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylnbTaT, HaXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OIBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaMpoBaTh  MpOBEpsieMble
OPEINONIoKEHUsI, CcOoOMpaTh  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITAa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATH NPSMbIE U3MEPEHHUs] C HCIOJIb30BAHWEM AaHAJIOrOBBIX U
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYroll C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IIJIJAHUPOBAaHUU Y4YEOHOTO HCCIEIOBaHUS, COOMpATh
YCTaHOBKY W BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEII0KEHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBObI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.13

MNPOBOAWUTL KOCBCHHBIC H3MCPCHHA (1)I/ISI/I‘-I€CKI/IX BCJIIMYHH, CJICaysd
HpeHHO)KCHHOﬁ HHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUEC HCKOMOM

BCJINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

yKa3blBaTh MPUHIMNBI  JEHCTBUS TpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbIO UX ONHCAHMS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMBbIe (PU3NUYECKHE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TPHUMEPHl (HAXOAWTh MHMOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCIOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMy M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHUSI HOPM DKOJIOTMYECKOT0 TIOBE/ICHHSI B OKPYXKAIoLIel cperie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW HIIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIIH

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YHCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIB30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBHITIOJTHEHUH yUEOHBIX MPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYIIEe B COOTBETCTBUU C MOCTaBIEHHBIMHU 3a/1a4aMH,
CIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBHUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHICTBHE, YUUTBIBAs MHEHHE

OKPY’KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHMCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (pI/ISI/I‘IGCKOG SIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACIATH

CYILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3ys (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPakTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOTUTH (hOPMYJIHI,
CBS3BIBAIOIME JIAHHYIO  (U3UYECKYI0 BEJIMYMHY C  JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBAaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB € MOMOIIbIO | — 2 H3y4YEHHBIX CBOMCTBA

(I)I/ISI/I‘ICCKI/IX HBHeHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3aauu B 2 — 3 NEHCTBHUSI, UCIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX JJI1 pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEOOXOoUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh PacdyéThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMHA

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOOB, UCITIOJIB3YS OIMMUCAHUC UCCIICAOBAHMs, BIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAKa

MMPOBEACHUA UCCIICA0OBAaHMA, 1CJIaTh BBIBOABI

1.9

NPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WIIH
¢u3mueckux  CBOMCTB  Tel:  (opMysIuMpoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHMs1, OMUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSITh TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIHTAThI

U3MEpEHUI ¢ yI€TOM 3a/IaHHOM a0COIFOTHOHN MOTPEITHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOM
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSMBIX HW3MEPCHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEHHOMY  IJaHy,  (puKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJE TAaONUI] U TPa(uKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst INPENJIOKEHHOM HWHCTPYKLMH, W  BBIUUCIATH 3HAYEHUE

BCJIMYHHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh IPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHMA O CBOMCTBaxX (PU3MUECKUX SBICHUM U HEOOXOAUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEILHBIC
npuOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENeld ¢ IOCICAOBATEIbHBIM U IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyass yCIOBHbIE 0003HauYEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIETIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUHN B MOBCEHEBHOM
KU3HU Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHHuH ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMU, COXpAaHEHUS 3/10pPOBbsS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IOBCACHUA B Oprmaromeﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3UYECKOTO COIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEKOUIMXCS 3HAHUNW M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLACTATh HH(POpPMAILNIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHWi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COACp)KaHUs, CIPaBOYHbIC
Marepuaibel, pecypcsl ceth VIHTepHeT, BiajeTh NpHEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus WH(GOPMAIMH U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC H KPATKHE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUINIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHONH WJIM HCCJICIOBATEIbCKON JCSITECIBHOCTH, TIPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLUEN

1.20

9 KUIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC
pacno3HaBaTb MPOABJICHHUEC H3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlmeM MHUpe, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hon, BBIACIIATD

CYILLIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUYECKUX SBJICHUN

1.4

ONKCHIBATh W3YyYCHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPU OMHCAHWU TMPABUIIBHO
TPAaKTOBaTh  (PU3MUYECKHI  CMBICT  HCIOJB3YEMBIX  BEIMYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIUYMHY C  JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHUH

XapaKTCpU30BaATh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW 3aIIMChiBaThb €TI0 MaTreéMaTU4YC€CKOC

BBIpAXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX IIaroB C IOMOINBIO 2 — 3 W3YyYEHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3a7auu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHMIi), HCIONb3Ysl 3aKOHBl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIUME WJIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHusl, IPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHUYHOCTh

MOJIy4E€HHOT0 3Ha4Y€HUs (PU3HUECKON BEIUYUHBI

1.8

1.9

pacnno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH IMOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBECPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I " OIIBITOB

MPOBOAMWTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(bu3HYECKUX CBONCTB TEJI: CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

NPOBOAWTH MPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHHI,
OmpesieNisis CpeAHee 3HAUYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIIBHOTO Mproopa)

NPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
WCIIOJIb30BAHUEM NPSMBIX M3MEPEHUU: IUIAHUPOBATH HCCIENOBAHME,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATH pE3yJbTaThl

HOHy‘ICHHOI;'I 3aBHCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

IPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJleAys MPEeAJOKEHHOW HHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

nabopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHbBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMM U HEoOXoIuMble

¢uznyecKkue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPUTEIBHBIX npubopoB "
TEXHOJOTMYECKHX IPOLECCOB MPHU PEUICHUH Y4YeOHO-TPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO UCIIONb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCETHEBHOM
KU3HU IS oOecriedeHus: 0Oe30MacHOCTH TpU  OOpalieHuu ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karollen cpee

OCYUIECTBIISATh MOUCK MHPOPMAIUN (PU3MUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTenbHO (OpMYyIUpysl TOMCKOBBIM  3ampoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIOJIb30BAaTh MPH  BBHIMOJIHEHMHM Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JINTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPaBOYHbIC
MmaTtepuansl, pecypcsl cetnu MHTepHer; BiageTb NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBLIC COO6H.I€HI/I$I Ha
OocHOBe HWHGOpMAllUU M3 HECKOJIbKUX HCTOYHHUKOB (PU3NUECKOIO
COJepKaHus, MyOJHMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
HCCIEN0BATENIbCKOM  JEATENbHOCTH, NOpPU  3TOM  T'PAaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHHBIN anmnapaTr u3y4acMoro pasjaeina
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE NpE3eHTAlUed € Y4ETOM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH YYEOHBIX NMPOEKTOB M UCCIEIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

Puszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 dusuyeckue SBICHUA: MEXAHWYECKUE, TEILIOBBIE,

SJICKTPUYCCKUC, MArHUTHBIC, CB€CTOBBIC, 3BYKOBLIC

@dusnueckue BenMuWHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Dusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4YHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKA HAay4HOI'O BOIPOCA, BBIABUKCHHE TMIIOTE3,
1 OKCIEPUMEHT T1I0 TPOBEPKE THUIOTe3, OOBSICHEHUE

Ha0J1r01aeMOr0 SBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOIeNen

[TpakTiueckue paboThI:

###Parf##113MepeHne paccTOSIHUM.

###Par###I3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tela.

#H##Par###OnpeneneHue pa3MepoB MaJbIX TeEJ.

##H#Par###l13Mepenue  TemmnepaTypbl NpU  [TOMOIIH

KUJKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA

###Par#H##CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
2.1 pasMepsl. ONBITHI, JIOKA3bIBAOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 #H#Partt## ] Buokenne  wactur,  BemiecTBa.  CBA3b
2.2 CKOPOCTM  JIBHKEHHMsS  9acTUIl C  TEMIIEpaTypoOu.

BbpoynoBckoe nmxenue, nuddysus

53 B3anmoaeiicTBre YacTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




###Par#H###ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

24 B3anMoCBs3p MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###0Onenka quaMmerpa aToMa METOJIOM PSIOB (C
UCTONIb30BaHueM Gotorpaduii).

2.6 #H##Par###ONbITEI o HaOII0IEHUIO TEIJIOBOTO

pacIIMpEHHs Ta30B.
###Par#H##OnbITBl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#H##Par###CropocTs. Cpenusis CKOPOCTh npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdyér myTtw M BpeMeHHn
JBUKECHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
33 TeJ KaK NMPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Partt##lInotnocts BemiectBa. CBA3b INIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna Kak XxapaKTepUCTHKa B3aUMOAECHUCTBHUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
37 H#H##Par###IBnenue TaroreHuss u cuna Tspkectd. Cuna
' TSKECTH Ha Jpyrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenusi. TpeHHe CKONBXKEHUS U TPEHUE MOKOA.
' TpeHune B npupoie U TEXHUKE
19 ##H#Par###CroXKeHre CuJl, HANpaBICHHBIX [0 OJIHOMI
' npsMoid. PaBHoielicTByO1IAsT CUIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBM)KECHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIs u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHUS Opycka WIM HIapuKa [0
HAKJIOHHOM  IuiocKocTH. OnpeneneHue  IUIOTHOCTU
TBEPJIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOILHE
3aBHCHUMOCTB pacTshKeHUs (AedopMariiu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHUE
3aBUCUMOCTb CWJIbl TPEHUSI CKOJIBKEHHUS OT Beca Tela U

XapaKTepa COIMPHUKaACarOINUXCA HOBerHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXHMBOU IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKEC

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIHUITHUKHN

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS WU

+ YBEJIUYECHUS TABICHUS
4o JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
' TEeMITepaTypbl
43 [lepenava naBieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIIMHBI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratnueckuit mapagokc. CooOIIArONTHUECS COCYIBI.
['mppaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armochepHoe naBienue. [IpudanHbI
45 CyIIECTBOBaHUSI BO3AYIIHOW 000m0ukm 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HAJ] YDOBHEM MOPSI
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl amns
' U3MepeHHs aTMOC(HEPHOro AaBJICHUS
[eiicTBue XUAKOCTH M Ta3a HA NOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3gyxomnnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpenenieHre BBITAIKMBAIOIIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMIAKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIECH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITH,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBI, ACWCTBYIOIIEH Ha TENO B KHJIKOCTU, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nueckue SABJICHUSA B npupoac: BJIMSHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

4.11

Texnudeckue ycTpoiicTBa: COOOIIAIOIIUECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, SOHEPT U

5.1 Mexanudeckas padbora
5.2 MexaHuueckas MOIIHOCTh
53 [IpocTbie MeXaHM3MBI: pblyar, OJOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBECHs pblyara
54 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K OJIOKY
«3onmoroe  mpaBwio»  MexaHUKU.  KoadduumeHnt
5.5 ITOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpoctsrie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
sg [TomHast mMexaHWUYeCcKas PHEPTUs. 3aKOH HM3MEHEHHS |
' COXpaHECHHSI MEXaHUYECKOH SHEPrUH
5.9 [TpakTuyeckue paboOTHI:




###Par###Onpenenenue pabOThl CUJIBI TPEHUS NpHU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHMI  paBHOBeCHUs
peruara. HMsamepenue KIIJI HakIoOHHON TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTrUuun

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
4eJ0BeKa
TexHuueckue yCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KMHETHYECKON
61 TEOPUM CTPOEHHUs BemlecTBa. Macca u  pa3mepsl
' MoJiekys.  OmBITBI,  TOATBEP)KIAIOMINE  OCHOBHEIC
MIOJIOKEHHSI MOJIEKYJIIPHOKMHETUIECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHHE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUIECKON
TEOPHH
6.4 CMaunBaHUe W KallWJUISIPHBIC STBIICHUS
6.5 TemoBoe paciiupeHue u cxxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
67 BuyTtpennsist sneprusi. Crioco0bl H3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeada U CopepiieHue padoThbl
6.8 Bupael Tennonepenauu: TEIONPOBOIHOCTh, KOHBEKIUS,




U3JIly4yeHue

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMYECKUX BELIECTB.
. VY enpHas TEmaoTa NiaBJICHUs
[TapooOpazoBanue u  koHaeHcauus. Vcnapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[Mpuanmmel  paboThl  TerioBbix — aurarenei  KITJ]
6.15 TEIJIOBOro ABuraresns. TemioBble ABUTraTeNd M 3aluTa
OKpY KaroIllen cpeJibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHII
MOJIEKYJISIPHOTO TPUTSKEHHUSL.
##H##Par#H##OnbITEl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnpITEl 0 HAONIOACHHWIO  TEMJIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TeIl.

###Part##Onpenenenue naBlieHUs] BO3ayxa B OayuioHe
HIpuIia.

#H##Parf##0OnbITbl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HAarpeBaHHs WU
OXJIQXKICHHS.

###Par###] [poBepka TUNIOTE3bl JTUHEUHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###PartH##Habmonenue M3MEHEHUS BHYTPEHHEHN
SHEPTHM Tejla B pPe3yJibTaTe TeIuionepeaadn U padoThI
BHCIIHUX CHIL.

###Par##llccnenoBanre SBICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOAHOM U TOpsUEH BOJIBI.
#H##Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEMJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHue YAEJIbHOU TEIIOEMKOCTH
BEIIECTBA.

###Part##lccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##OnpeneneHue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

#H##HParf##0Onpenenenue yaenbHOM TEIIOTHI MJIABICHUS

JIpaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B TIpupoze, u3nydenne CojHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, IMPUMEPHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, ICHUXPOMETp, IMapoBas TypOHHa,

ABUTAaTCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsi0B
B3aumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX IO0JIeH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBaHMUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU OCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOrO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
Onektpuueckass nenb. Cuna Toka. OJNEKTPUYECKOE
7.8
HaIpsHDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 yyacTka 1uenu
[TocnenoBarenbHOE W THapaIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyina — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrosHHble MarHuThHl. B3amMoaelcTBuE MOCTOSTHHBIX
7.14
MarHuTOB
715 MaruuTtHOe mone. MarHuTHoe Tone 3eMiid M €ro
' 3HAYEHHE TS KU3HU Ha 3eMiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOrO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TOCTOSHHOTO TOKa. VMcmons3oBaHme
' JJIEKTPOJIBUTaTeNel B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCcHopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. [Ipasuio Jlenna

DIEeKTpOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIIUEH

Y TIPU CONPUKOCHOBEHHH.

HccnenoBanue JelCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIETH

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIbl TOKA.

N3mepenue u perymmpoBaHUe HAMIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHsI U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MPHU MapajyieIbHOM
coelMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIEJISIEMO Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JaMIIOUYKYy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSL TOCTOSHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO TMOJISl TOCTOSIHHBIX MarHuTOB MU
uxX OoO0beAMHEHUM |  pasjencHud. VccriemoBaHue
JEMCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B3aI/IMOl[€I>'ICTBPI$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTyYHIKE. I/I?;yquI/Ie

I[CP'ICTBHﬂ MArduMTHOIO II0JII Ha IPOBOAHHUK C TOKOM.

KoncrpyupoBanue 54 U3y4YeHue paboThI
JIIEKTPOABUTATES. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICOIOBAaHHUIO ABJICHUA 3JICKTpOMaFHPITHOI>'I HHAYKIOUUW:
HCCIIeNOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B MPUPOJE: DICKTPUUECKHE
SBJIICHUS B  arMocdepe, DICKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKOIN, aMIepMerp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, FCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 3I€EMEHTHI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE ABJIEHUA
Mexanuyeckoe JABWXKEHUE. MarepuanbHas TOYKA.
8.1 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
##HPar##HepaBHOMEpHOE NMPAMOJIMHENHOE BUKECHHE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HCPAaBHOMCPHOM ABUKXCHUUN




VYckopenue. PaBHOyCKOpeHHOE MIPSIMOJIMHEMHOE

8.5
JIBYDKEHUE
8.6 ###HPar###CBo00nHOe nanenue. OnpITel [ammies
###Par###PaBHOMEpHOE JIBMOKEHHUE 110 OKPYKHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yriosas
ckopoctu. LleHTpocTpeMuTebHOE yCKOPEHNe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 H#HH##Par###] [puHuun cyneprno3uiiuy CUI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
##H#Par####Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
813 CHJIa TPEHMS [TOKOs, IPYTHe BUABI TPEHUS
#H##Parf##(Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
819 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
IBwxenne  miaHer  Bokpyr  Comuma.  Ilepsas
815 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
8.16 oo
#HPar#H#PaBHoBecHe TBEPIOro Tena C 3aKpEIIEHHON
817 OChIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynbe Tena. I3Menenue ummynbca. IMimynbe cuiibl
8.19 3aKoH COXpaHEHMs UMITYJIbCa
8.20 Hi#HPar#H#PeakTBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPruu U paboThl
[loTrenumnaneHast dSHeprus Tena, MOAHATOTO  Hal
823 MIOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanpHas YHEPTUS CKATON MPYKUHBL
#HHPar###Kunetnueckass  sHeprua.  Teopema 0
825 KMHETUYECKOW DHEPTUU
8.26 #H##Par###3aKoH COXpaHEeHUsI MEXaHUYECKON dHEprun




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHel CKOPOCTU CKOJIbKEHHsI Opycka
WIA JBWKEHHUS IIapuKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejla IpU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKJIOHHOMN TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
IIpoBepka ruUIOTE3BI: €CIM IMPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayabHOW CKOPOCTU IYTH OTHOCSTCS
KaK psAJ HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS
OT CWUJBl HOpPMaJIbHOTO JdaBieHus. OrmnpeneneHue
KodpuuueHTa TpeHHus CKoulbxkeHus. OnpeneneHue
KECTKOCTU MpykuHbl. OmnpexneneHue padOTbHl  CUIIBI
TPEHUS TpU PABHOMEPHOM JBWKEHMM Tejla IO
TFOPU30HTANILHOM MOBepXHOCTH. OmpezneneHue padOThI
CWJIBI  YOPYrocTM  MNpu  NoIbEME  TIpy3a ¢
WCTIOJIb30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEUHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB

TexHuueckue  ycTpoWcTBa:  CIUIOMETP, JATUYUKU

IIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

> KOJIeOaHUH: TIePHO/I, YaCTOTa, aMILIUTY/ 1a
92 Maremarnueckuit u MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KoiaedaTeTbHOM ABMKSHUN
03 3aryxarmue kojeOaHus. BeIHYXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexanndeckne BOHbBI. CBOMCTBa MEXAHUYECKUX BOJIH.
9.4 [IpononpHbie W monepeyHbie BOMHBI. J[JIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmpeneneHne  4acTOTBl M Iepuojga  KojeOaHui
MPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH — Iepuoja  KoJjeOaHui
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JJWHBI HUTH.
HccnenoBanne 3aBHCUMOCTH — Iepuoja  KoJjeOaHWi
NPY)KMHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoja KoJeOaHui rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npy>kuHbl. V3Mepenne yckopeHus: cBOOOTHOTO MaICHHS
dusnueckue SBICHUS B NPUPOIC: BOCHPHUSITHE 3BYKOB
9.8 ’KMBOTHBIMH, 3€MJICTPACCHHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
99 TexHu4ecKkue yCTpOMCTBA: DXOJOT, HCIIOIb30BAHUE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [kana 31eKTPOMarHUTHBIX BOJIH

10.3 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

' BoiHOBBIE CBOlICTBA CBETA
10 [IpakTuueckue padbOTHI:

10.4 N3yueHne CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ousnyeckue SABICHUS B MpHUPoAE: OHUOIOrHYECKOe

10.5 JENCTBHE BUJIIMOTO, yIBTPaduoIETOBOrO 51
PEHTTEHOBCKOTO M3Ty4YeHUI

10.6 Texnuueckue YCTpOMCTBA: HCMOJIb30BaHHUE

QJICKTPOMArHUTHLIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbGIE ABJIEHUA

11.1 JlyueBas moneinb cBera. ICTOYHUKHY CBETA
11.2 [IpssMOnMHENHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jtyuel B JIUH3E
116 OnTnueckast cuctema ¢oroamnmnapara, MUKPOCKONMA U
' TeJecKoIa
117 I'maz kak onruueckas cucrema. biauzopykocth u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CrnoxxeHue CieKTpalbHBIX I[BETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
#H#HPar###ccneqoBanue 3aBUCUMOCTH yria
OTpaXeHUs CBETOBOTO JIy4ya OT yIJia MaJeHUs.
###Par##H#l13yueHne  XapakTepUCTHK  H300pakKeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
#HHtPar###ccienoBanue 3aBUCUMOCTHU yria
MIPEJIOMJIEHUsI CBETOBOrO JIydya OT yIJla MaJeHUs Ha
119 TPAHMIIE «BO3IYX — CTEKIION.
' ###Par#Ht#lonyuenrne u300pakeHUH € MTOMOLIBIO
coOuparoIen JTUH3HI.
###Part##Onpenenenue (POKyCHOrO pAcCTOSHHS U
ONITUYECKOU CUITBI COOMPAFOIIIEH JTMH3BI.
#H##Par##H#OnbITEl 110 pa3lokeHuio Oeloro ceera B
CHEKTP.
#H#H#Par###ONbITEl 10 BOCHPUATHIO LBETA IPEIMETOB
MIpU UX HAOJIOIEHNN Yepe3 IIBETOBbIC (PUIBTPHI
®dusnueckue sBICHUS B mpupoje: 3atMenuss CoiHIa H
11.10 JIyHbl, 1[BE€Ta TeJN, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texuuueckue YCTpOICTBA: OYKH, TEPUCKOIT,




(doToanmapar, ONTHYECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAETb aroma.
' Moaens aroma bopa
122 Hcnyckanue u moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3nyyeHHs
124 Crpoenne aromHoro sgpa. Hykionnas Monens
' aTOMHOTO sapa. M3oTonsl
125 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHple peakuuy. 3aKOHBI COXPAaHEHHUs 3apsiioBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. MctouHuku sHepruu
' CoiHIa u 3BE3]1
12.9 Snepnas osHepretuka. JleiicTBHE  paguOaKTHUBHBIX
' U3JIy4YE€HUH Ha )KUBBIE OPraHU3MBbI
[IpakTuyeckue paboTHI:
HabntoieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
12.10
HccnenoBanne TpeKoOB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY IyTH (110 (poTOorpadusim).
N3mepenue paaroakTuBHoOro ¢poHa
®dusnyueckue SBICHUS B INPHUPOJE: €CTECTBEHHBIN
paavoaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIyUYCHUE TMPUPOJHBIX MHUHEPAIOB,
NEICTBUE PAaJUOAKTUBHBIX W3JIYyYEHUN HA OpraHU3M
YeJI0BeKa
1212 Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYUIHOCTH SIBICHUH HpUPOABI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXalolleM MHUpEe, BBIJCHSAS HX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenue ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHUYECKOTO
A3bIKa (PU3UKU M MCIIONB30BaHME MX ISl PElIeHHs y4eOHBIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SBICHUS U

MpoNHeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEIl U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCTIONB3YS (PU3UIECKHE BETUIHHBI

Brnanenne ocHOBaMHM METOIOB HAy4YHOTO TIO3HAHHS C YYETOM
coOrofieHus MpaBuiI 0€30MacHOTO TpyAa: HaOMroAeHHe (QU3HUECKUX
SIBJICHUU

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYMH:
YMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIIBHYI0  YCTaHOBKY II0 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIMYMHBl U AHAJIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
Y4E€TOM 3aJaHHOU ITOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICIOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJE TaOIUL U
rpaMKoOB, yUUTHIBATh IOTPELIHOCTH, J€JIaTh BHIBO/IbI IO Pe3yiIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOHCTB  (DU3MYECKUX  MoJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENb aTroma,
HYKJIOHHasi MOJI€JIb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
Yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa M3yYeHHBIE CBOMCTBA (PU3NUECKUX

SIBJICHHH, PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICTIN

YMenue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAaIOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPAaBOYHbIC JTaHHbIC,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTHUYHOCTH IIOJIYYCHHOI'O
3HAa4YeHUs1 (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPENeNATh Pa3MEPHOCTb

(bu3nYeCcKOi BEeTNYNHBI, TOTYYECHHON IPU PEIIEHUH 3a7aun

YMmenune XapaKTCpPU30BaTb IMMPHUHIMUIIbI JIEUCTBUS  TEXHUUYECKUX
yCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX OIMUMCAHUIO, UCIIOJIb3Ys 3HAaHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEOOXOoAuMbIe (PHU3MUECKUe




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHUS B OKPYXamoIled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paquOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3MYECKOro COAEp)KaHUs C MCIOJIb30BaHHEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
NOJYyYeHHON HH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3a/JaHUil HAay4HO-TIOMYJISPHYIO JIUTEpaTypy
(U3NYECKOr0 COJEp)KaHUs, CIIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKAMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 MEXAHUWUYECKUE SBJIEHUA

1 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéTta.
OTHOCUTEIBHOCTD JABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe nBuxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIUMCJIEHUSI CPEAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MpsMONMHENHHOE BH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUKEHUS:

L3 (1) =x, +ut
['padmkn 3aBUCHMOCTH OT BpPEMEHHU [UJIsl MPOEKIHH CKOPOCTH, MPOCKIUU
MepeMENIeHHs, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTh KOOpPJIMHATHI Te€lda OT BPEMEHHM B Clly4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:

2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMysbl 11 TPOCKIMU TMEPEMEIEHUs, MPOEKIMH CKOPOCTH U TMPOESKIIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2

1.4 s.(D=vy,-t+a,- 5
U_\'('f) =Up, +4, L,
a. (r)=canst,
UEIL - UIIL zzaxsx
I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TMPOEKIHMH YCKOPEHHS, MPOCKIIUU
CKOPOCTH, MPOEKIUU TEepEeMELICHUs], KOOPAUHATHl TpPHU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBHKCHHUH
CBobGognoe manenune. DopMyIibl, OMUCHIBAIOIINE CBOOOJHOE IMAJIEHUE Tea TI0

1.5 BEpTUKAIN (ABUKEHUE TeJla BHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucuMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejda MO OKpyKHOcTU. HanpasieHnue
CKOPOCTH.

Qopmyna g BBIYUCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U MEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBLHOTO

YCKOpPCHUH. CDopMyJIa JJI1 BBIYUCIICHUSA YCKOPCHUA:

dopmyiia, CBSI3bIBAIOIIAsI IEPUOJ] M YACTOTY OOpaleHUS:

V= ?

1.7

Macca. IInotHocTh BemectBa. @opmyia A BBIYUCIEHUS IITIOTHOCTH:

_m
vV

1.8
1.9

1.10

Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHue Cuil
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

F=m.d

COHaHpaBHCHHOCTL BCKTOpa YCKOPCHHA TCJIa U BEKTOpPA CUJIBI, HeﬁCTBYIOUlGﬁ Ha

TCJI0

Bzaumopericteue Ten. Tperuit 3akon HeroToHa:

Fru=-Fis

1.12

TpeHI/Ie IMMOKOSA U TPCHUC CKOJILXKCHUA. d)opMyna IJId BBIYUCIICHUA MOAYJISL CHIIbL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

1.14

1.15

Hedopmarus Ttenma. Ynpyrue u Heynpyrue naegopMmanuu. 3aKOoH yHpYyrou

nedopmaruu (3akon ['yka):

F=Ik-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -1,
F=G. 1 _2
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOTHOTO TaJCHUSI.
®dopmyna assl BBIYUCICHUSI CUJIBI TSKECTU BOIHM3M moBepxHocTH 3emnu: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
=mi

HNmnynse cucremsl Ten. U3MeHeHue nmmnyJibca. MIMImynbc critbt

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCa JJIS SaMKHYTOfI CUCTCMBI TCJI.
D=nyUy -+, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJII BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsoosct

Mexannueckass MOIITHOCTE:

n=4
r

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYHCJIICHUSA

KHHETHISCKOU OHCPIUU:

HE)E
Ep=—r

Teopema o kuHeTHueckou sHeprun. opMyra AJis1 BEIYUCIEHUS MOTEHIMAIbHOU




SHCPTrHUU TCJiad, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh

Mexaandeckas OHEpPIusi:

E=E.+E P

119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBHE CUJ TpeHus: E = const.
[IpeBpalieHre MEXaHUUECKOW SHEPTUH MPY HAJTUYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Poruar. Mowment cunsi: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0

1.20
[TonsrxkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aumma

Aﬂrpaqecﬂnaz
[laBiienue TBEpIOTO TENIA.
dopmya i1 BBIYMCIICHMS TABJICHUS TBEPIOTO Tena:
_F

P= G

101 JaBnenue raza. ATMocdepHoe TaBieHue.

' I'mapocraTuyeckoe 1aBiIeHUE BHYTPH KUJKOCTH.

®opmysia 175 BBIYUCICHUS JaBICHUS BHYTPU KUJKOCTH:
P=pgh+Dx,

1.22 3akoH [lackans. ['mapaBnuueckuii nmpecc
3akoH Apxumena. Popmyna Ajig ONpPENENICHUS BBITAJKUBAIOLIEH CHJIBI,
JIEHCTBYIOIIEH Ha TEJO0, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:

1.23

F_jm. =pgv

Ycnosue nnaBanud Tena. [1maBanue CYI0B 1 BO3AYXOIlJITaBaAHHUEC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHUil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

1.27

3aryxaromue konebanus. Beinyxennsle koneOanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC " TIOIIEPCUYHBIC BOJHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAacCIpOCTPAHECHUS BOJIHBI:

rh=v-T

1.28

1.29

3BYK. FpOMKOCTI: MU BBICOTaA 3BYKa. OTpameHHe 3BYKOBOﬁ BOJIHBI Ha TI'paHUIIC
IByX cpenl. MH(pa3ByK U yIbTpa3ByK

Ilpaxmuueckue pabomol

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apPXMMEIOBOW CHIIBL; KECTKOCTH
OPYXUHBL, KO3(PPUIEeHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHJIBI TPEHMS, CHUJIbI
YIOPYTOCTH; CpeAHEH CKOPOCTH IBMIKEHHS OpyCKa MO HAKJIOHHOM TJIOCKOCTH,
yCKOpeHHs Opycka Npu ABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoaa Koje0aHnii MaTeMaTHYECKOTO MasTHHKA, YaCTOTbl MW TICpUOJA
KoJie0aHU TPYKUHHOTO MasTHUKA; MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YOPYTrOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
6510ka; pabOThHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MOBUKHOIO
610Ka.

UccnenoBanue 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTpyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUJIIbI
OT MACCHI T€J1a, CUJIbl TPECHUSA CKOJIBXKCHUSA OT CHUJIbI HOPMAJIBHOT'O AAaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENEHU
nedopmaruu IPY>KUHBI; YCKOPEHHUsT Opycka OT yrijla HakJIOHA HAmpaBIISIONICH;
nepuoa (4acToThl) KOJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUOAa
Kojie0aHUM MPYKUHHOTO MasTHHKAa OT Macchl Ipy3a M KECTKOCTU TNPY>KUHBI;
UCCIIEIOBaHME HE3aBHUCHUMOCTU IepHoja KoJeOaHUH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycimoBus paBHOBECHS phluara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKE, IPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CHUCTEMBI,




PEaKTUBHOE JBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEJIOBEKa, BIUSIHUE
aTMoc(epHOro HaBieHHUsS Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMU, 3EMJICTPACCHHUC, ceiicMUYecKue BOJIHBI, yHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

H€HOI[BH)KHLII71 6J'IOKI/I, HaKJIOHHAsA IIJIOCKOCTb, MNPOCTLIC MCXAaHU3MBI B GBITy,

131 COOOILAOIIUeECs] COCY/Abl, YCTPOWCTBO BOAOMPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JBwxenue wyactui BemiecTBa. CBS3b CKOPOCTH JABUKEHUS YaCTHI[ C

' Temneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CMmauyuBaHue 1 KaWJUISIPHBIC SIBIICHUS

24 TennoBoe pacIIMpeHHE U CxKaTUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsist sHeprus. PaGora u Teruomepenada Kak CIOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Bus! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBo  TEmIOTHL. Y AelbHAast
TETIIOEMKOCTB:

2.8
O=cm(t,—1)
3aK0H COXpaHEHHUS DHEPrUU B TEIUIOBBIX MpoIeccax. YPaBHEHUE TEIJIOBOTO
Oananca:

2.9
O +0,+..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IMpoIEcce

. UClapeHuss M KoHAeHcauuu. KumeHwe IKUIKOCTU. YJielnbHas TersioTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxunocTs Bo3gyxa




2.12

2.13

[InaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

BHYTpeHHSIH OHEPIYs CropaHus TOILJIMBA. y,[[eJ'II)HaH TEIIOTA CrOpaHus TOILIIMBA:
q=0/m

2.14

[Mpunnmmns! padoTs! TeroBbix apurarenei. KIT/I terutoBoro apuraremns

2.15

IIpaxmuueckue pabomuwl

W3mepenne yAenpHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QHUKCHPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeThbIM LMJIMHIPOM, IIOCIE OIYCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYPbl; OTHOCUTEIBHON BIJIAXXHOCTU BO3/AYyXd; YIEIbHOW TEIJIOTHI
IIaBiaeHusl Jipaa. lccnenoBaHwe HM3MEHEHUs TeMIIEpaTypbl BOXBI  IIPH
pa3IMYHBIX YCIIOBUSX; SIBJICHHMS TEMJO0OOMEHa IpU CMEIIMBAHUM XOJIOJHOW U

ropsiueit BOJbI; MpoIecca UCTIapEHHs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSXKCHUC W KaIlTUJIIAPHBIC
SABJICHUS B NIPHUPOAC, KPUCTAJUIBI B IPHUPOAC, U3IIYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHNE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIAPBL, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOWHA, IBUraTellb BHYTPEHHEIO

CrOpaHHus

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

Onektpu3zanus Ten. [[Ba BUa aIeKTPUYECKUX 3apsa0B

3.2

BzaumoperictBue 3apsbkeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

34

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoid.  [IpuHnmn
CYIIEPIIO3UIIMH IEKTPUUYECKHUX T0JIel (Ha KayeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHe OJICKTPHUYICCKOro II0Jid Ha

AJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlefcTBus 3nekTpruueckoro Toka. Cumia Toka.




Hanpsxenue.
I=q/t,U=A/N

DJIeKTPUYECKOE COMTPOTUBIICHUE. Y ICIBHOE AIEKTPUIECKOE COIPOTUBIICHHE:

3.7 R = pl/S
13 3akon OMa miis yyacTka snekrpudeckoit nenu:/ = U/R
ITocnenoBarenbHOE COEIMHEHNUE POBOIHUKOB:
I,=1,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEAMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
Cwmenranabie COeTMHEHUS TPOBOIHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH
313 MaruuTHOEe T1I0JIe TOCTOSHHOTO MarumrTa. B3amMojeicTBHEe MOCTOSHHBIX
MarHHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekrpoMarHuTHON MHAYKUuU. [IpaBuio Jlenna
Ipaxmuyeckue pabomul
N3MepeHne  AIEKTPUYECKOTO  CONMPOTUBIECHHS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pC3I/ICTOpBI, naMnqua), OT HaIIPAKCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHUKA, IIJIOIIAAMX €TO0 IMOIIECPECUYHOTO CCUYCHUA U

YACIBHOT'O COIPOTUBJICHUS.




HpOBepKa nmpasujia sl 3JICKTPUUCCKOTI'O HAIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IMHEHUU MMPOBOJIHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue s61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMJIH, JIpeid) MOITOCOB,
POJIb MATHUTHOTO TIOJISI JIJIS1 )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsl), ANEKTPUYECKUE
PEIOXPAHUTENH, OSJICKTPOMArHUT, OJIJIEKTPOJBUTATENlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHBI. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monensb cBeta. IIpsiMonnHeliHOe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cera
324 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYecKas cuia
. muH3bl: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKUE TPUOOPHI
Ipaxmuyeckue pabomul
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMpAroIel JUH3BI;, (POKYCHOTO
paccTosiHusI coOuparolei JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300pakeHHs, Korja MpeaMeT pacIloyiokeH B JBOWHOM (OKyce), MOoKa3aTels
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###lIccnenoBanue cBOWCTBa M300pa)KEHUs, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSIHHS JIBYX CIIOKECHHBIX
JIWH3; 3aBUCUMOCTH yTJia TIPEJIOMJICHUS CBETOBOTO Jyda OT yrjia TMajeHus Ha
TPaHUIIE «BO3IYyX — CTEKIIO»
327 Quzuueckue seneHus 6 npupode. 3arMmenHuss ComHna u JlyHbI, 1[BeTa Teu,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA
4.1 PagunoakTuBHOCTh. Anbda-, Oera-, raMMma-usznyudeHus. Peakiuu anbda-u Oera-




pacmanaa




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
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 ®dwmsuka: 7-i Kiacc: 0a30BbIi  YpOBEHb: YUYeOHUK; 3-¢ U3JaHuE,
nepepaboranHoe Ilepwimkun .M., UBanoB A.M. AxkuuoHepHOE OOIIECTBO
«3naTenpCcTBO «ITpocsemienue», 2023
 @usmka: 8- kimacc: 0a30BBIM YpPOBEHb: YUYEOHHUK; 5-¢ U3AaHUE,
crepeotuninoe [lepprmkun .M., MBanoB A.M. AkiuoHepHOE OOIIECTBO
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