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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0OIIEero o0pa3oBaHUS
COCTABJICHA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOECHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpOrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (enepaibHOil paboueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoOHoro npeamera «DOusukay.

Copmepxanue mporpaMmbl M0 (DU3HKE HANpaBlieHO Ha (OPMHUPOBAHHE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIMUXCS M OPTaHHU3aIUI0 H3y4eHUs
Gbu3MKKM Ha JAESITENbHOCTHOM OCHOBe. B mporpamMme mo (u3Mke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM 00ydEeHUs, a TaKKe
MEKIIPEIMETHBIC CBSA3UM €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTeprana
1o rogam oOydeHus (IO KjaccaM), mpejjiaraeT NpUMEpPHYIO MOCIeA0BaTeIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PA3BUTHUSl MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MpPEIMETY.

®duszrka ABISIETCS CUCTEMOOOPA3YIONIUM JJII €CTECTBEHHOHAYYHBIX yU4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBbI JieKaT B OCHOBE IIPOLIECCOB U
SABJICHUN, W3y4YaeMbIX XUMHEH, OuoJIOrMel, acTpoHOMUEW U (QU3NUECKOM
reorpadueii, BHOCHUT BKJaJ B ©CTECTBEHHOHAy4YHYH0 KapTHUHYy  MHDa,
MPENOCTaBIsieT HamOoJiee SICHbIE OO0pas3llbl MNPUMEHEHHS HAyYyHOTO METojia
MO3HAHUSA, TO €CTh CII0C00a MOTyUYeHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 raaBHBIX 337a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMPEINOJAraeT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:

e HAy4HO OOBSICHATH SBJICHUS;

e OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

e HHTEPOPETUPOBATH  JAaHHbIE W KCIOJIB30BAaTh  HAYYHBIE
JI0Ka3aTesIbCTBA JIJISl IOJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus (GU3MKA HA YPOBHE OCHOBHOTO OOMIEr0o 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mpeamera «Duszuka» B
oOpa3zoBaTenbHBIX oOpraHusanusx Poccuiickoit  deaeparuu, peaTn3yOIIUX
OCHOBHBIE 0011€00pa3oBaTebHBIE TPOTPAMMBI, YTBEPKIEHHON pPEIICHUEM



Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokost oT 3
nekaopst 2019 r. Ne [1K4BH).
Heau usyuyenust pusuku:

NpUOOpPETEHUE HHTEpeca W CTPEMIICHUST OOydYarolmuXcsi K Hay4YHOMY
M3YYCHHUIO MPUPOIBI, PA3BUTHE HUX HHTEIUICKTyaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TPEACTABICHUN O POJu (U3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUHU.

JlocTrkeHne 3TUX IIeJied MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIOMNUX 3a4aY:

npuoOpeTeHNUE 3HAHWM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NpUOOpPETEeHNUE YMEHUN OMUCHIBATH U OOBACHATH (DM3MYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS] TMPOCTEUIUX PACUYETHBIX 3aJad  C
UCTIOJIb30BaHUEM bu3HIeCcKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIIOAAaTh MPUPOJIHBIC SBJICHUS U BBITIOJHSITH OMBITHI,
nabopaTopHble paOOTBI M AKCHEPUMEHTAIbHBIC HCCICAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(poOpManuel (HU3HNUECKOro COJAEpIKaHMS,
BKJIFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKCHUSIX (DM3UKH, aHATU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCcCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3ydenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
KJ1acce — 68 dacoB (2 yaca B Heento), B 9 knacce — 102 yaca (3 yaca B HeZIelO).

[Ipennaraemeiii B mporpamMmme no (u3MKe MepeyeHb J1abopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENbHbIN XapaKTep, YUUTENb JelaeT BEIOOp MpOBEACHHUS



7ab0paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Pa3znen 1. ®u3uka u eé posib B NO3HAHUM OKPY KAIOLIEr0 MUpA.

dusnka — Hayka o mnpupone. fBiaeHus npupoibl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeaMUUHBL. M3mepeHune ¢uznueckux BelIUYuH. Duznueckue
npubopsl. [lorpemHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢wu3uka wu gpyrume eCTECTBEHHbIE HAyKW H3y4alOT MPHUPOY.
EcTecTBeHHOHAYy4HBIM METOJ TMO3HAHUS: HAOJIIOJEHHE, IMOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUNA C MTOMOIIBIO MOJIETIEH.

emoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIE, OSJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SABJICHUSL.
2. ®duznueckue mpuOOPHI U MPoIeaypa MPSMBIX U3MEPEHUIN aHATIOTOBBIM U
U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomol u onvimel.
1. OmpeneneHue 1EHBI ASICHUS MIKATBI U3MEPUTEITHLHOTO Mprubopa.
2. H3mepeHue paccTosiHUM.
3. Usmepenune 06bEMa KUIKOCTH U TBEPOTO TeEa.
4. OnpeznesneHue pa3MepoB MajbIX TEL
5. M3mepenue temmeparypbl IIpM MHOMOIIM KUJIKOCTHOIO TEPMOMETpaA H
JIaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue uccinemoBaHus MO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlle, YeM OOJIBbIIEe BHICOTA
IIyCKa.

Paznen 2. [lepBoHavanbHbIe CBeIeHUS O CTPOEHMHU BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJICKYJbl, HX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenue dyactull BemiecTBa. CBsA3b CKOPOCTHM JBMIKEHHSI YacTHI[ C
temnepaTypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneiicTBue yactuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEU U TBEPABIX
(kpucTammyecknx) Tesl. B3anMoCBsI3p MEXKIy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX M WX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKCHUS.



2. HabGmonenue nuddysuu.
3. HaGmonenue  siBneHWil,  OOBSACHSIOIIUXCS ~ MPUTSDKEHUEM WK
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnsie padbomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psiioB  (C  KCIOJIb30BAHHEM

doTtorpadmii).
2. OnbIThI IO HAOIIOJEHUIO TEIVIOBOTO PACIIUPEHUS T'a30B.
3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO IPUTSKEHUSL.
Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHHH. Pacyér mytu u
BPEMEHU JIBUKECHHUSI.
SBneHne uHEpUMU. 3aKOH HMHEPUUU. B3amMopaeicTBHe Tel KAk NpUYMHA
U3MEHEHUSI CKOPOCTM JBW)XXKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOocTh BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€JIMHHUILIC
00BéMa BellecTBa.
Cuila Kak XapakTepucTHKa B3auMoAeucTBUs Tell. Cuiia ynpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHJIA
TshkecTy. Crita TsKecTH Ha Ipyrux ruianerax. Bec rena. Hesecomocts. Cnoxenune
CWJI, HAPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NoKosl. TpeHue B MpUpoe U TEXHUKE.
Hemoncmpayuu.
1. HaGnrogeHue MeXaHWYeCKOro ABUKEHUS Tea.
2. M3MmepeHune CKOpOCTH MPSMOJIUHEWHOTO IBUKECHHS.
3. HaGnronenue siBICHUS HHEPIIUH.
4. HaOmroneHnve n3MeHEeHUsI CKOPOCTH TTPH B3aUMOJCHCTBUU TEII.
5. CpaBHEHHME Macc 10 B3aUMOJACHCTBUIO TEIL.
6. C0KEHHE CUJI, HAIPABJICHHBIX IO OJTHOM MPSIMOM.
Jlabopamopnvie pabomol u onvimel.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHue CpeHEN CKOPOCTU CKOJIBKEHHsI OpycKa WM IapuKa Mo
HAaKJIOHHOM IIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshKeHHUs (aedopMaiinun)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXEHHUS OT
BECa TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBienne TBEPABIX TeJl, }KUAKOCTEH 1 ra3oB.



Hasnenne. CriocoObl YMEHBIIEHHs U YBEIMYEHUs AaBiieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJEHUsl raza or o0bEma, Temmeparypsl. llepenaua naBneHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M rasamu. 3akoH [lackama. [IHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TiyOuMHbI. ['mapocraTmueckuii
napajokc. Coobmaromuecs cocynpl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuumHBI CyliecTBOBaHHUSA
BO3QylHOW o6osouku 3emiu. Onbit Toppuuermnu. M3mepenune armochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITanKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.
3aBHCUMOCTbD JAaBJIEHU ra3a OT TEMIIEPATyphI.

Ilepenaya naBaeHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

['mnpasnuueckun mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM 4YacTh
TE€JIa ¥ ITIOTHOCTH KUAKOCTH.

A o

N

PaBeHCTBO BBHITAIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJKOCTH.

8. YCIIOBHE IJIaBaHUA TEJI: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
’)KMJIKOCTb YaCTH TeJia.

2. OnpenenieHUE  BBITAIKUBAIONIECH  CHUJIbI, JCHCTBYIOIIEHM HA  TEJNO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEN CUIIbL, IEUCTBYIOLIEH HA TEJIO
B )KUJIKOCTH, OT MacChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAJIIKMBAIOIICH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OO0BEMA MOTPYKEHHOU B
JKMJIKOCTD YaCTH TeJIa ¥ OT MJIOTHOCTH KUIKOCTH.

5. KonctpynpoBanue apeomeTpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaboTra M MOIIHOCTDH. JHEPrus.

Mexannueckas padota. MOIIIHOCTb.

[IpocThic MexaHW3MBI: pbIUar, OJOK, HAKJIOHHAS IIOCKOCTh. IIpaBuio

paBHOBecusi pbiyara. I[IpumeHeHue mpaBuia paBHOBECHUs pbluara K OJIOKY.



«3onoroe mnpaBuno» MexaHuku. KIIJ] mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHernueckas W NOTEHUHWAIbHAs SHEPIUS.
[IpeBpallieHre OHOTO BHIA MEXAHUYECKOW SHEPTUH B APYTroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuvie padbomoul u onvimel.

1. Omnpenenenve pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM ABM)KCHHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yciioBUil paBHOBECHUS pblyara.

3. M3zmepenne KIIJ] HaKIIOHHOM IIJIOCKOCTH.

4. M3yuyeHne 3aK0HA COXpPaHEHUsI MEXaHUYECKON SHEPTUH.

8 KIIACC

Pa3zneua 6. TensioBble sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU  CTPOCHHUS
BemiecTBa. Macca W pa3mepbl aTOMOB U MOJEKYJ. OTBITHI, MOATBEPXKAAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKMHETUYECKOW TEOPHH.

Mopnenu TBEPHOrO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUW MOJIEKYJSIPHO-KUHETUUYECKOU TEOPHUH.
CmaunBaHu€ U KaNWUISIPHBIE SIBJIEHUA. TEeNI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBa3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JBHXKEHUS
yactull. Buytpennsss sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEpIICHUE paboTHI. Bunet TEIUIoNEPEAAYM:
TEIUIONPOBOJHOCTD, KOHBEKIINS, U3IIyYEHHUE.

KonnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BENIECTBA. [e€IJIOOOMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TerioBoro Oananca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcarus. Mcmapenme. Kunenme. YnenpHas Terora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxHocTh Bo3ayXa.

DHeprus TOIUIUBA. Y eibHas TEIIOTa CTOPaHUsl.

[Ipunuunel pabothl TemioBbix aBurarenei KIIJ TtersoBoro aBuratesns.
TermioBble IBUTATENN Y 3alIUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHMS U MPEBPALLICHUS SHEPTUH B TEILIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



vk W

Habmronenue nuddysun.

Habmoienue sBieHnii cMauyuBaHus U KallWJUIAPHBIX SIBICHUI.
HabmioaeHue TernoBoro pacmupeHus Tedl.

M3meHeHue naBieHUs ra3a Mpu M3MEHEHWU 00bEMa M HArpeBaHUU WITU
OXJIAXKICHUH.

[TpaBuna u3MepeHus: TeMIepaTyphl.

Bunp! Teronepenayun.

OxJakiIeHue MPU COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHuu padOThl BHEITHUMH CHUJIaMHU.

. CpaBHEHME TENIOEMKOCTEN Pa3INYHbIX BEILIECTB.

. Habmronenue kureHus..

. Habnrogenune nocTostHCTBa TEMIIEPATYPbl PU TUIABJICHUU.
13.

Mopgenu TenJI0BBIX ABUTATEICH.

Jlabopamopnvie pabomol u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSXKEHUS.
OnbITHI 110 BhIpAIIMBAHUIO KPUCTAIJIOB TIOBAPEHHOM COJIM WIJIM caxapa.
OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre naBieHUs Bo3ayxa B 0aJUIOHE MIMPUIIA.

OnbIThl, NEMOHCTPUPYIOIIME 3aBUCUMOCTH MABJICHUS BO3JlyXa OT €r0
00bEéMa M HArpeBaHUS W OXJIKICHHS.

[TpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPyOKE OT TeMIEPaTyphl.

HabGmonenve w3MeHeHHMs BHYTPEHHEW OSHEpPrud Tella B pe3ysibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBaeHUs TEMJI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHre  KOAMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOAOW  IIpH
TEIJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucnapeHusl.

OrnpeneneHre OTHOCUTENIBHOM BIIaKHOCTH BO3/TyXa.

Onpenenenue yaeabHON TEIUIOTHI TJIaBJICHUS JIbA.

Paznen 7. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnekTpuzanms Tenl. J[Ba poia dIEKTpHUUYECKUX 3apsaioB. BzammopeicTehe
3apspKeHHBIX  Ten.  3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mossd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUN 3aps.
Crpoenue aroma. IIpOBOJHMKM W JUAJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYEeCKUd TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUUYECKOIO TOKA.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass unenb. Cuna  ToOka.  DIEKTPUYECKOE  HANpPsHKEHUE.
ComnpoTuBiieHHE TPOBOJHUKA. YEJIBbHOE CONMPOTHUBJIEHUE BemlecTBa. 3akoH Oma
I ydactka uenu. llocnemoBarenpHOe W NMApalUIEIbHOE  COEAUHEHUE
MIPOBOJTHUKOB.

PaGota u MoOmHOCTH »3yeKTpUUecKoro Toka. 3akoH Jxoyns—JleHia.
DneKTpuYecKre ey U MOTpeOUuTenu EeKTpUIecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHuThl.  B3anmMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM M €r0 3HAYCHUE JJIsl )KU3HU Ha 3eMIle.
OneiT  Opcrena. MarHuTHoe TMoJe  JJIEKTpUYeckoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MATHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSSHHOTO TOKa. lCMoJib30BaHME 3IEKTPOJIBUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBneHne sneKTpoMarHuTHOW MHAYKIMU. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DIIeKTpU3aLUS TEL.
JIBa poJ1a DIEKTPUYECKUX 3apsiA0B U B3aNMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AEHUCTBUE IEKTPOCKOIA.
DIIEKTPOCTATUUECKASI UHTYKLIHUS.
3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPAI0B.
[TpoBOHUKY U TUITCKTPUKHU.
MoennpoBaHre CHIIOBBIX JUHUM SJIEKTPUUECKOTO IMOJIS.
M cToYHMKM NOCTOSTHHOTO TOKA.
JIeWCTBUS 3IIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B JKUJIKOCTH.
. 'a30BbIi1 pa3psn.
. I3MepeHue Cuiibl TOKa aMIepMETPOM.
. I3MepeHue 31eKTpuYecKoro HanpspKeHUs BOJIbTMETPOM.
. PeocTtart 1 Mara3uH cOIpOTUBIICHUM.
. B3anmoielicTBuE OCTOSIHHBIX MarHUTOB.
. MoaenupoBaHue HEBO3MOKHOCTH Pa3/I€JICHUS MMOJI0COB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MoenupoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUTATETH TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS 3IEKTPOMATrHUTHON MHTYKIIUH.

OneiTel @apajes.

3aBUCMMOCTh HAMpPABIICHUS HWHAYKIIMOHHOTO TOKAa OT YCIOBUWM €ro
BO3HUKHOBCHHUSI.

DJIEKTPOreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopnvie pabomol u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnpITel MO HAOMIOJACHHUIO AJICKTPH3AlMM TN MHAYKIHEH W TIpH
CONIPUKOCHOBEHUMU.

UccnenoBanue nAEUCTBHUS AIEKTPUYECKOTO TOJI HA NPOBOJHMKA U
JTUAJICKTPUKHU.

COopxka u rpoBepka padOoThI IEKTPUUECKOH IIETH MOCTOSIHHOTO TOKA.
N3Mepenune u peryimpoBaHUe CUIIbI TOKA.

N3MmepeHue u peryaupoBaHre HAMPSKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIETO 4Ye€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

OIbITHL, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh AIEKTPUYECKOTO
COINIPOTHUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOUMIQJU TOMNEPEYHOTO
CEUCHHMS U MaTepuara.

IIpoBepka mnpaBuiia CIOXKEHHUS HANPHKEHUW IPU  MOCIEAOBATEIHLHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CUJIbl TOKAa MPHU MAPAIUICTBHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIIHOCTH  AJIEKTPUYECKOIO  TOKA, BBIJACISAEMOM Ha
pe3ucTrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnegoBanne MarHUTHOTO B3aMMOICHCTBHS ITOCTOSSHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MarHUTOB  TPU  UX
00BbEIMHCHUU U Pa3/ICJICHUH.

UccnenoBanue necTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. ONOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIbl  B3aMMOJEHCTBUSA
KaTylIKH C TOKOM M MAarHuTa OT CHJIBI TOKAa W HalpaBJIEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nemcTBus MArHUTHOTO MOJI Ha POBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padoThl AJIEKTPOIBUTATES.

20. 3mepenue KIIJ] a5ekTpoagBUraTeibHON yCTaHOBKH.

21. OOpITBL TIO HWCCIEIOBAHUIO SIBJICHUSI AJEKTPOMAarHUTHOM WHAYKIWU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexanuveckue siBjIeHMA.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MPSAMOJIMHEUHOE
nBrkeHue. HepaBHomepHoe npsiMonuHenHoe JaBrkeHue. CpelHsisi 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOoiMHEHOe aBuxkeHue. CBoOOgHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE NBMXXKEHHE MO OKpYKHOCTH. llepron m yactora oOpamieHwus.
JIunenHas u yrioBas CKOpoCTH. LleHTpocTpeMUuTeENbHOE YCKOPEHHUE.

[lepssIii 3ak0H HproToHa. Bropont 3akon Herotona. Tpernii 3axkon HeroToHa.
[IpuHIMII CYTIEPIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUSI CKOJIbKEHUS, CUla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKeCTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHUE CBOOOIHOTO
najgeHus. J[Buxenue muianeT BOKpyr ConHua. IlepBas xocMuueckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CHJI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoTel. [loTeHManbHasE YHEPTUSI TeJa, MOIHITOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIManbHas SHEPTUS C:KATOM NpykuHbl. Kunernueckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHWYECKOU
SHEPIUU.

Hemoncmpayuu.

1. HaGnrogeHue MexaHMYeCKOTO JIBHXKEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHrE TyTe€W W TPAEKTOPUW NBUKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOpoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHUS.
HccnenoBanue npru3HakoB pABHOYCKOPEHHOTO JIBUYKECHUS.

Habmoienue NBrKEHUS Tema 1Mo OKPYKHOCTH.

Habmoienne MexaHM4eCKHX SIBJICHUN, MPOUCXOAIIUX B CHCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM H  YCKOPEHHOM JBUKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MacChl Tela U JACHCTBYIONICH Ha HETo
CHUJIBL.

HabGnronenue paBeHcTBa CUJl PY B3AaUMOJIEHCTBUH TEJL.

N3meHenue Beca Tesa Npu yCKOPEHHOM JBHYKEHUU.

Ilepenada umIysibca Ipu B3aUMOACHCTBUM TEIL.

[IpeoOpazoBaHus SHEPTUU TP B3aUMOJICUCTBUU TEN.

CoxpaHeHne UMITyJIbCa ITPU HEYNPYTOM B3aUMOJICHCTBHH.

CoxpaHeHue UMIyJIbca IpU a0COIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabutoieHue peakTHBHOTO JIBUYKECHUSI.

CoxpaHeHHne MeXaHU4ECKOM SHEPTUH ITPU CBOOOTHOM MaJ/ICHUU.
CoxpaHeHHEe MEXaHUYECKOM YHEPTUU NIPH JBUKEHUH Tea M0J IeUCTBUEM
NPYKUHBIL.

Jlabopamopuvie pabomol u onvimel.

1.

KoHcTpynpoBanue TpakTa [jisi pa3roHa U JaJbHEHUIIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WM JABHMKCHHS
HIapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHrue yYCKOpEHHs Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHH IPU PAaBHOYCKOPECHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH IyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenre K03hHUIIMEHTA TPEHUS CKOJIBKEHHUSL.

Onpenenenue )XECTKOCTH MPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JABMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenne pabOTBl CWJIBI  YNPYroCTH TMpU TOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOIO OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3gen 9. Mexanndeckue KoJ1e0aHuAa U BOJIHBI.

KonebatenbHoe aBmkenne. OCHOBHBIC XapaKTEPUCTUKU KOJIEOAHU: MEpHOI,
4acToTa, aMIUINTyAa. MaTteMaTnyecKui U NpYyKUHHBIM MasaTHUKH. [IpeBpamenne
SHEPrUM NP KOJIEOATETbHOM JBUKECHHUH.

3aryxaomue — konebanus.  BbeiHyxkzaeHHble — koneOaHusa.  Pesonasc.
Mexanudeckue BoOJIHBI. (CBONCTBa MeXaHMYECKUX BOJH. [IpomonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKkOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3ByKka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmionenue koneOaHuil Tesl MOJ JCHCTBHEM CHIIBI TSKECTU U CHJIBI
YIPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPYKHUHE.
Hab6utoieHue BbIHYKIEHHBIX KOJICOAHUN U pPe30HaHca.
PacnipocTpaneHnne mpo10JIbHBIX U IONEPEYHBIX BOJIH (HA MOJEIIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
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Jlabopamopuwvie pabomul u onvimel.
1. OmpeneneHue YacTOThl M TEpHOJa KOJeOaHUN  MaTeMaTHYEeCKOTO
MasITHUKA.
2. OmpegeneHue 4aCTOThI U IEPHOJA KOJIEOAHUN PYKUHHOTO MasITHUKA.
3. HccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHUM MOIBEIIIECHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HWccnemoBanue 3aBUCMMOCTH MEPHO/Ia KOJICOaHUH TIPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. [IpoBepka He3aBUCHUMOCTH MepuoAa KojJebdaHWil rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuoja  KojeOaHuit
NPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. U3mepenue yckopeHus: CBOOOAHOTO MaCHHUS.
Pazgeua 10. DjiekTpoOMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TMOJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkanma saekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHMe
AJIIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



DIieKTpoMarauTHas npupoja ceera. CkopocTh cBeTa. BoiHOBBIE CBOWCTBA
CBETAa.

Hemoncmpayuu.

1. CBolCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pasznea 11. CBeToBbIe SIBJICHHS.

JlyueBas  momenp  cBera.  Mcrounmkm — cBera.  IIpsaMmonuHenHOe
pactpoctpanenue ceera. 3atMenust Connna u Jlynel. Otpaxenne ceta. [Lnockoe
3epKajo. 3aKOH OTpa)KEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYTpeHHee
OTpakeHHE cBeTa. VIcronp30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydet B smH3e. Ontuueckas cucrtema (oroarnmapara,
MHUKpOCKONa M Teneckona. ['ma3 kak omnruueckas cucrema. bBiM30pykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekTp. Omnbitel HbioToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus ceeTa.

Hemoncmpayuu.

[IpsiMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyuenne n300pakeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiaXx.
[Ipenomnenue caera.

Onrtuueckuii CBETOBO.

Xox myueit B coOuparoliei JIMH3e.

XoJ1 Tydei B pacCeUBAIOLIECH JIMH3E.

[Tonyuenne n300pa>keHUI C TOMOIIBIO JIUH3.

[Tpuntun nevictBus poroanmapara, MUKPOCKOIIA M TEIECKOTIA.
10. Moaenb riaasza.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.
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12. [omy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPaXCHHUS CBETOBOTO Jyda OT YIJIa
MaJICHUSL.

2. M3yuenune xapakTepucTUK U300paKeHHS MPEMETa B INIOCKOM 3EpKae.

3. HccnenoBanue 3aBHCUMOCTH yTJia TIPEIIOMIICHHSI CBETOBOTO JIyda OT yria
NaJCHUS HA TPAHUIIC «BO3TyX—CTEKIION.



4. Tlomydyenue n3o0paxeHU ¢ MTOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI cOOMparoiei
JIMH3BI.

6. ONBITHI 110 Pa3NIOKEHUIO OETOTO CBETA B CIIEKTP.

7. ONBITHI TIO BOCIPHUSATHIO I[BETA MPEIMETOB MPHU UX HAOIIOACHUHN Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3znen 12. KBaHnTOBbBIE SIBJICHUS.

Oneitel Pe3epdopaa u mnanerapHas mojenb atoma. Mogenbs aroma bopa.
Hcnyckanue v noriouieHue cBera aroMmoM. KBanTel. JInHeWyaTbie COEKTPHI.

PamnoaktuBHOCTE. Anba, OeTta- 1 raMmma-usinydeHus. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmogpens aromHoro sapa. HW3oromsl. PaauoaxTtuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSJ0BOTO M MAacCOBOTO YHCEIL.
OHeprus CBsI3U aTOMHBIX saep. CBA3bp Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHA paguOAKTHBHBIX HW3JIyYEHUHW HaA >KUBBIE
OpraHU3MBbl.

emoncmpayuu.

1. CHoekTpbl U3IIy4eHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3IMyHbIX ra30B.

3. CnekTp BoJI0poJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHI.

6. Peructpaius uziiydeHus IpupoIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomoul u onvimel.

1. HabGnromeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3TyYCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE IHEPTUM YACTHUIIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue paagnoakTUBHOTO (OHA.

IHoBTOpPHUTEJIHbHO-0000IAKOIINI MOAYIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOYJb MIPEAHA3HAYEH JJI CUCTeMaTU3alun
U 0000IIeHUS  TPEAMETHOTO  COJAEPKaHWs W OmbITa  JEATEIHHOCTH,
PUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (DM3HUKHU, a TAaKKe IS OATOTOBKU K
OCHOBHOMY TOCYIAapCTBEHHOMY »JK3aMeHy 10 (u3uke A o0yyaromuxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3ydYeHUH JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTIKEHHUE TPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  oOydeHws, (opmupyercs
€CTECTBEHHOHAY4YHAas! TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB MCCIIEHOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHHS], TPUMEHSA IMOJYYEHHbIC 3HAHUWSA, peEIIaTh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3Jielia Peaan3yeTcs
32 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJMHSIIOT 33JaHus, B KOTOPHIX UM
MIpEAJIaraeTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHUM pacro3HaBaTbh M HAY4YHO OOBICHSTH
dbu3nueckue SBICHUS B OKPY>KaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;
WCIIOJIb30BaTh HAYYHbIC METOAbI UCCIEAOBAHUS (PU3NUECKUX SBICHUM, B TOM
YHUCIIE U1 MPOBEPKHU THIIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HanbOoOJee BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPrUU HAa OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
SHEPIUMU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3ydenne (pu3nku Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JIOCTU)KEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs

y oOyyaromierocs OyayT cOpMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOI0 BOCTIMTAHMSI:

- IPOSIBJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
bu3nuecKol HayKu;

- ICHHOCTHOE OTHOIICHUE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX-(PUZUKOB,;

2) rpa’KAaHCKOr0 ¥ 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJ€HUU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(duzukwy;

- OCO3HAaHHUE BAXHOCTU MOPAJTBHO-ITUYECKUX TPUHIIMIIOB B JESATEILHOCTH
Y4EHOT0;

3) 3cTeTHYEeCKOro BOCIIUTAHUS:

- BOCIPHUSATHE ACTETUUECKUX KAdueCTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOTI'0 O3HAHMSA

- OCO3HAaHME IIEHHOCTH (PU3NUECKON HayKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TE€XHOJOTMM, BAXKHEUILEH COCTABISAIOLIEH
KYJIBTYPHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NeSITebHOCTH;

5) ¢opvupoBaHuss  KyJAbTYpPbl  3A0POBbS M  JIMOLMOHAJIBLHOIO
0J1aronoJIyyms:

- OCO3HaHWE IICHHOCTH O€30macHOro o0pas3a >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUI OE30MaCHOTO IOBEACHUS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIECKTPUUECKUM M TEIUIOBBIM OOOPY/IOBAaHHEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMHpPOBAHHOCTh HaBbIKa pedJeKCUU, TMPU3HAHWE CBOETO TMpaBa Ha
OIMMUOKY U TAKOTO ke MpaBa y APYroro 4eJoBeKa;

6) TPY/10BOI0 BOCTIMTAHUS:

- aKTHUBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
0o0pa3oBaTENbHOM OpraHu3aluu, Tropoja, Kpas) TEXHOJIOTUYECKON U



COIIMAJILHOM HAIMpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3YUEHUIO TPOPECcCHid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOr0 BOCITUTAHUSI:

e - OpHUCHTAIMSI HA TPUMEHECHHE (PH3WYCCKUX 3HAHWMA JJIS PEIICHUS 3aJad B
00JIacTH OKpY>Kalollel Cpefbl, IJIaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbl;

e - OCO3HaHHME TJIOOAIBHOTO XapakTepa 3KOJIOTHYECKUX MpoljieM W MyTed X

pelICHMUS;

e 8) amanTanuu K HM3MEHSIOIIMMCH YCJIOBHAM COUUAIBHON U NPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBMM TIPH BBIMOJHEHUH HWCCICIOBAHUN U
POEKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUAM
APYTHX;

e - TIOBBIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEpPE3 MPAKTUYECKYIO
JICATCIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM Uucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIacTU
(duzuKwy;

e - IUIAHUPOBAHHE CBOETO pAa3BUTHUA B MPUOOPETEHUH HOBBIX (PUIUUECKUX
3HAHMI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPOBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OIIEHKA CBOMX JEHUCTBUM C YYETOM BIMAHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pesynabTaTe ocBOoeHHMS TporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o6pa3zoBanus y oOy4aromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCAIbHBIC YYeOHBIC ICHCTBHS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

Bba3oBblie JJornueckue JelicTBUA:
e BBIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BIICHUR);



yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHS,;

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (aKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U TPU U3YYCHUH (PU3UUECKHUX
SIBJICHWA W TIPOIIECCOB, JIETIaTh BHIBOJABI C MUCITOJIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THUIIOTE3BI O B3aMMOCBSI3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4yeOHOH (u3ndecKon
3a7auM (CpaBHEHHE HECKOJIbKMX BapHaHTOB pEIEHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue 1eHCTBYUA:

UCII0JIB30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI 3KCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PUIUYECKOTO
SIBJICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMALHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYJIMPOBATh 000OIIEHUSI U BBIBOJIBI 110 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

POTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, a TAK)KE BbIIBUTaTh MPEANOJIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora c undgopmanmueii:

MPUMEHSTh Pa3IUIHBIC METObI, HHCTPYMEHTHI W 3alpPOCHI MPU TTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a7a9H;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEIACTABJICHHUS
uHQopMaIUu W WUTIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

B XOJIe OOCYXKIeHHUs Y4eOHOro mMarepuana, pe3yJibTaToB J1abopaTOpPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBbI U
BBICKA3bIBaTh WJIEH, HAICJICHHbIE Ha pEIIECHUE 3aJaud W MOJJepKaHue
01aroxeIaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOU CYXXICHHUS C CYXACHUSIMH JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKMBaTh pa3IMune U CXOACTBO MO3UIHI;



BBIPAJKATh CBOIO TOUKY 3PEHHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(3KCneprMeHTa, HCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  IpPEUMYyIIECTBA  KOMaHIHOM U
WHAMBUAYAIbHON paOOThl MPH PEIICHUU KOHKPETHOW (QHu3ndecKon
poOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATh JIECUCTBUSA
no €€ JOCTH)KEHHUIO: paclpedesaTh poiH, OOCYKIaThb NPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITIOJHSATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara o
CBOEMY HAIPABICHUIO M KOOPAUHHUPYS CBOM JACUCTBUS C APYTHMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble I[eﬁCTBHH

Camoopranu3anus:

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YY€OHBIX CHUTYaIHsIX, TPEOYIONTHX
TUTSL perieHusT QU3NIeCKUX 3HaHUM;

OPUEHTUPOBAThCS B  PA3JIMYHBIX  TMOJXOJAX TMPUHATUA  PEIICHHM
(MHIMBUAYyATbHOE, TIPUHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TPYIIIOH);

CaMOCTOATENFHO COCTABJISITH AJITOPUTM PelIeHUs (U3MIECKON 3aa4u WK
IJlaHa MCCIEOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpejiaraeMbie BAPUAHThI PEIICHUH;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeJIjIarath 1jaH e€ N3MEHEeHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHKEHHS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBIITOJHEHHUS
¢u3nyecKoro MCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBEKa B XOJE CIOpa WM JTUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XKE MPaBO JPYroro.



ITPEAMETHBIE PE3YJIbTATDBI

K xoHiy 00yuenus B 7 Kjacce IpeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MYECKME U XUMHUYECKHUE  SIBJICHUS,
HaOJI0ICHUE, SKCHEPUMEHT, MOJEINb, TUIIOTE3a, €IUHUIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHWE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJHMHENHOE), TPACKTOpHUsA, pPaBHOACHCTBYIOIIASA
cuna,  gedopmamus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (Iuddysus, TEMIOBOE JABMKEHHE YAaCTHI] BEIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpIUs,
B3aMMOJICCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpallleHus, Tiepenaya JaBieHUS TBEPABIMU TeNaMH, KHUAKOCTSIMU U
razamyd, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJ, [MpeBpalIcHUs
MEXaHUYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SABJICHUHA B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SIBICHUS B MPUPOJIE:
MpPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBON U HEXUBOU
NpUpojsie, ACUCTBUE CHUJIBI TPEHUS B MPUPOJAEC W TEXHHUKE, BIIHSHUE
aTMoc(epHOro JaBJEHHUS Ha KMBOW OpraHW3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Tel M (DU3UUYECKUE SIBJIICHUS, UCIIONB3YS
¢dbuznyeckre BEJIMYUHBI (Macca, OO0BEM, IUJIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tela, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, >KUAKOCTH, Ta3a),
BBITAIKMBAIOINIAS CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CHJbl, KOI(DPHUIIMEHT TOJIE3HOTO JICUCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTCHIMalIbHAsg SHEPrus), MpU OMUCAHUM TPABUIHHO
TpakToBaTh  (U3UYECKUN  CMBICI  HCIOJB3YeMbIX  BEJIHWYWH, UX
0003HaueHUs W CNUHMIBI (U3HUYECKUX BEIWYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEJIMYHMHY C JAPYTMMH BEIUYMHAMH,
CTPOUTH TpaPUKU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujla CIOKEHHUs cuil (BAOJb OAHOW MpsiMoii), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumesna, MpaBuiIo paBHOBeCHUs pbiuara (610ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOH



DHEPruM, NpPU DSTOM [aBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld IPaKTUKOOPHUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATH NIPUYMHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpPOil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B |2 NEHCTBHSI, HUCHOJB3Yys 3aKOHBI H
(GopMyIibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIU3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTh
NOJy4Y€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEIIUTh MpPU I[OMOIIU
(U3MYECKUX METOJIOB, B ONMCAHUU MCCIIEJOBAHUS BBIIEIATH TPOBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pa3ivyatb W HWHTEPIPETHPOBATH
NOJyYEHHBIH pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJE OMbITa, JAeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMBITBI 1O HAOMIOACHHIO (U3UYECKUX SIBICHUM WU
buznyecKux CBOICTB TEJIL: bopmyupoBaTh MIPOBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY10BaHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATh MNPSMBIE W3MEPEHMS PACCTOSHHS, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI M TEeMIEepaTypbl C MCHOJb30BAHUEM aHAJOTOBBIX H
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIIEA0BAHNE 3aBUCUMOCTU OJHON (PU3NUECKON BEIMYMHBI OT
JIpPYrol C HCIOJB30BAHMEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO ABWXKYIIEroCs Telda OT BPEMEHU [BMXKCHHS Teja, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tejla, KayecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAAN COPUKOCHOBEHUS TEJl, CUJIBI
YIOPYroCTH OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CHJIBI OT 00BEMa
IIOrPYKEHHOM YacTH Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT IIyOMHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHus TeJl, YCJIOBUW paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO HCCIEAOBaHUsA, coOUpaThb YCTaHOBKY U
BBIMOJIHATh W3MEpPEHUs, Cieaysl MNPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yJIbTaThl MOITYYEHHOM 3aBUCHUMOCTH (PU3WYECKUX BEJIIMYMH B BUAC



NPEJIOKEHHBIX TaONUIl U TpadUKOB, AENaTh BBIBOJBI 10 pPE3yJbTaTaM
UCCIIEIOBAaHUS;

IPOBOJNTHh KOCBEHHBbIE HU3MEPEHMsI (PU3MUECKHX BEIUYUH (IVIOTHOCTH
BEUIECTBA JKUIAKOCTH W TBEPIOTO TeENa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3AyXa, BbITAJKMBAIOLIAs  CHJIA, JIEUCTBYIOIIAs  Ha
NOTPYKEHHOE B KHAKOCTh TeJO0, KOI(D(UIMEHT MONe3HOro AeHCTBUS
IOPOCTHIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBIMIOJIHEHUM H3MEPEHUI cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIIATh 3HAUEHNE UCKOMOW BEJTMUMHBI;

coOJI0IaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IAUHAMOMETp, COOOIIAIIIUEcs COCyAbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUIBI JCUCTBUA HW3YYCHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX OmucaHus (B TOM YHCIE:
HNOJUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, TMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPUTHEBOW HACOC, apEOMETP), UCIIOIB3Ys 3HAHUS
O CBOMCTBaxX (PM3MUYECKHUX SIBJICHUN U HEOOXOAMMBIE (PU3HUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh HHGMOpPMALMIO O  MPUMEPAX)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIOJCHUSA
HOPM SKOJIOTUYECKOT0 MOBEJAEHUS B OKPYKaIOIIEH cpene;

OCYILECTBISATh OTOOp MCTOYHHMKOB HHPopmanuu B HHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW M TYyTEM CpPaBHEHUS PA3NUYHBIX HCTOYHUKOB BBIIEIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBOW WM MOXET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TOMYJISPHYIO
JAUTEepaTypy (QU3MYECKOTOo  COAEpXKaHHs, CIpPABOUYHbIE MaTepuabl,
pecypcbl cetu MHTepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOINEHUS Ha
OCHOBE 2—3 UCTOYHUKOB WMH(pOpMaMK (PU3NIECKOTO COACPKAHMS, B TOM
qyclie MyOJUYHO JeNaTh KpaTKhue COOOIIEHHUs O pe3yjbTaTax MpPOEKTOB
WIM y4eOHBIX UCCIEIOBaHUM, MPH O3TOM TPAMOTHO HCIOIb30BATh



U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3HMKH, COIPOBOXKIATh
BBICTYIUICHUE NTPE3EHTALlUEH;

IPU BBIIOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEIOBAHUI pacupelessTh
OO513aHHOCTH B TpYIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3a/ladaMH,
CIIEIUTHh 32 BBIIOJIHEHHEM IUIaHA JCWCTBUHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIA  BKJIAJl B  JIEATENIBHOCTh  TPYNIbl,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIT0JIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amMop(HbIe Tela, HACBIIEHHBIH W HEHACHIIICHHBI Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSS OSHEPIHs, TEIUIOBOM JIBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsijl, AIEKTPUUECKOE I0JI€, MPOBOJIHUKHU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh ABJICHHS (TEIUIOBOE pAaCUIMPEHHE U CHKAaTHE, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMauMBAHUE, KAllWJUIAPHBIE SIBJICHUS, HCIIAPEHHUE,
KOHJCHCAllUs, IJIaBJICHHE, KpUCTalIM3auus (OTBEpJIEBaHUE), KUIICHUE,
Terionepeaaya (TerIonpOBOHOCTb, KOHBEKIUS, U3ITy4YEHHE),
ANEKTPU3ALUS TeNl, B3AUMOJICUCTBUE 3apSAI0B, JEHCTBHS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOIO T0JS1 HA IPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsE MHIYKLS)
[0 ONHCAHWID WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’)KaloIlleM MHUpE, B TOM uucjie (PU3NUYECKUE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSHKEHWE W KalWULIPHBIE SBJICHHMS B TNPHUPOJE,
KpUCTaulbl B Ipupoje, usnydeHue CosHLA, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, dJIEKTPUUYECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3eMiM, Opeid MOI0COB, POJIb MArHUTHOTO MOJIA IS KU3HU Ha
3emuie, NOJISIPHOE CUSIHUE, IPU 3TOM NEPEBOIUTH NPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNSTh CYHIECTBEHHbIE CBOMCTBA (IMIPU3HAKH) (PU3MUECKHX
SIBIICHU;

OMKCHIBATh MU3YyUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCTIONIb3YS
bu3nyeckue BeTUUYUHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPTHUs, KOJTUYECTBO
TEIUIOTHI, yJEeJIbHas TEIUIOEMKOCTh BEIIECTBA, YAEJbHAs TEIUIOTa
IUTaBJICHUS, yJelbHasl TeIJIoTa MapooOpa3oBaHusi, yJeibHas TeIIoTa
CrOpaHHs TOIUIMBA, KO3(PQPUIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM



MAalluHbl, OTHOCUTENIbHASI BJIAXXHOCTh BO3IYyXa, AIEKTPUYECKUHN 3apsf,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSIKEHHE, CONMPOTUBJICHUE IMPOBOJIHHKA,
YIEIbHOE  CONPOTHMBIICEHWE  BellecTBa, paboTa MW MOIIHOCTb
AIEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIIMYMH, O0O3HAUYEHUS U €IUHULIBI
(¢u3NYECKUX BEJIWYUH, HAXOAUTh (POPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3NYeCKyl0 BENUYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3WYECKUE SBICHUS M TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO-KMHETHYECKON Teopun
CTPOEHHMSI BEIIECTBA, NPUHLHUII CYNEPHO3UIMHN MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHWs JHEPrud, MpU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allACHIBaTh €r0 MAaTEMaTHYECKOE
BBIPAYKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl UM CBOICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalul NMPaKTHKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOrMYeCcKHuX
iaroB ¢ omnopoil Ha |—2 W3y4YEHHBIX CBOWCTBA (DPU3UUYECKUX SIBJICHUM,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, HCHOJbB3Yys 3aKOHBl H
(dopMyIibl, CBsI3bIBaOLME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3aIMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEAOCTATOK
JAHHBIX I pelleHHs] 3aJayd, BbIOMpATh 3aKOHbI U (OPMYJIbL,
HEoOXOouMble i €€ peuleHHs, MPOBOAUTH pacu€Tbl U CPABHUBATh
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOKHO PpEUIUTh MPU HOMOIIU
(bU3MYECKUX METOIO0B, HCIOJb3ys OMNHCAHUE HCCIIEIOBAaHUS, BBIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTH MOpsIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
¢u3nyeCKUX CBOWCTB TeJ (KanWUISPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MpU HU3JIYYEHUH OT I[BETa H3JIydarouiedl (MOrjomarolen)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUs] BOJABI OT TEMIIEpaTyphl >KUJIKOCTU U
wiomanu €€ TOBEPXHOCTH, DJEKTpHU3alUs Tel U B3aUMOJCHCTBHE
NEKTPUYECKUX  3apsioB, B3aUMOJACHCTBUME TOCTOSHHBIX MAarHHUTOB,
BU3YyaJM3allMsl MAarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHuTHOTO MOJIS Ha NPOBOJHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBAa DJIEKTPOJBUIATENsl IOCTOSHHOTO TOKa): (OpMYJIMPOBATH
IIPOBEpPSEMbIE MPEIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPAMBIE  W3MEPEHHS  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/yXa, CHJIbI TOKa, HANpPSIKEHUS C UCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
MPOBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
IpPYrol C  HUCIOJBb30BAaHUEM MpPSAMBIX U3MEPEHH  (3aBUCHMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN IONEPEYHOrOo
CEYEHMS U YACIBHOIO CONPOTHUBIICHUS BEIIECTBA POBOAHUKA, CHJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANPSOKEHUS Ha  I[POBOJHMKE,
UCCIIEOBAHNE IOCIENOBAaTEIbBHOTO UM MApajUIeIbHOTO  COEIUHEHWI
IPOBOJHUKOB): IJJAHUPOBATh HCCIEJOBAHUE, COOUpAThb YCTAaHOBKY U
BBINOJHATh WM3MEPEHUs, Cleaysl NPEeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3ysbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BUAE TaOMUI U TpaduKoOB,
JieaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS (PU3MUECKUX BeJIWYUH (yIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIEeIysl NPEIJIOKEHHON WHCTPYKLIMH, U
BBIYMCIIATH 3HAYECHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MpHU padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONHUCaHHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETpP, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HJIEKTPUYECKOW HHEPIUH, SJIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArpPeBaTENIbHBIEC IEKTPONPUOOPHI (MIPUMEPHI), FNEKTPUUECKUE
MPEIOXPAHUTENH, FIEKTPOMATHUT, ANEKTPOJBUTaTEIb TOCTOSHHOTO TOKA),
UCIIOJNIB3Ysl 3HAHMUSI O CBOWCTBAX (DM3MUECKUX SIBIICHUI U HEOOXOIUMBIE
¢duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPHUTENIbHbBIC
npuboOpsl MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBHUraTeib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUECKUX
Lernen ¢ nocjaeAoBaTeNIbHbIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasznnyasi ycaoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOIUTH  MPUMEPHl  (HAXOAWTh  WHGOpPMALMIO O  MPUMEPaXx)
MPAKTUYECKOTO HWCIOIb30BaHMs (U3UYECKUX 3HAHWNA B TTOBCEIHEBHOMN
KU3HH JJIs oOecTieueHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHSI 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIATh TOWCK HWHGpOpMAIUU  (U3HYECKOTO COJEp)KaHUS B
WHuTepHeTe, Ha OCHOBE HWMCIOIIUXCS 3HAHWA W MYyTEM CpaBHCHHS
JOTIOTHUTENBHBIX ~ MCTOYHWUKOB  BBIACIATH  MHGPOPMANHIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOM HITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO CONEpKaHHs, CIPaBOYHBIE MaTepHaIbI,
pecypcebl cetu HTEpHET, BiIaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHMS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ColepKaHWsl, B TOM YHCIE MyOJWYHO TPEACTABIATh PE3yJIbTATHI
MPOEKTHOM WJIM HCCIIEIOBATEIBCKON JESITEIIbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHSATUHHBIM anmapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHE TPE3CHTAIINCH;

NPU  BBITIOJTHEHWHW YYEOHBIX TPOCKTOB M HCCICIOBAaHUN (DU3UICCKUX
MPOIIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTH 32 BBHITIOJHEHUEM IIJIaHA JACUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ B
NEeATEILHOCTh TPYIIIBI, BRICTPABATh KOMMYHHUKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yueHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCY€Ta, MaTepHalibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro IBMXKEHUS, nedopmanus
(ympyrasi, mnjacTU4ecKkas), TpPEHHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M Meperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE Telo,
LEHTP TSKECTH TBEPAOIO Tejla, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3ByK, 3JEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhl UCITYCKAHUS U TOTJIONIeHUs, aibda, 0eTa- U raMmma-u3ayyeHus,
W30TOIBL, SIAEPHAS SJHEPIETUKA;

paznuyarh SIBI€HUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE
najJicHue Tell, PABHOMEPHOE JABM)KEHUE IO OKPYKHOCTHU, B3aUMO/IEUCTBHE



TE€J, PEaKTUBHOE JIBIJKEHME, KOJieOaTeIbHOE ABMKEHHUE (3aTyXarouue u
BBIHYX/ICHHbIC KOJICOaHMsI), PE30HAHC, BOJHOBOE JIBMKCHHE, OTPAKECHUE
3ByKa, NPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, PAa3I0KEeHHE OEJI0ro CBEeTa B
CIEKTp H CIIO)KEHUE CIEKTPAJIbHBIX IIBETOB, JHUCIEPCHUS  CBETA,
€CTECTBEHHAsI PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOrO0 CHEKTPA
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXarImeM Mupe (B TOM 4ucie (U3NYECKUE SIBICHUS B MPHPOJE:
IPWINBBI U OTJIMBBI, JBHKEHUE ITaHEeT COJIHEYHON CHCTEMBI, PEAKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMH,
36eMJIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, IyHaMH, 3XO, IBE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPUPOAE, OUOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTpadUOIECTOBOTO W  PEHTICHOBCKOTO M3IyYE€HUH, €CTEeCTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAKTHUBHOE HU3IyYCHHUE
NPUPOJIHBIX MHUHEpAJOB, JIEUCTBUE PAJAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M YeJIOBEeKa), IPH 3TOM IMEPEBOAUTH IMPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX
SIBJICHU;

OINKCHIBaTh U3yYEHHbIE CBOMCTBA TNl U (U3NYECKUE SBICHUS, UCIIOJIb3YS
¢usznyeckue BENMYMHBI (CpEeOHSE MU MTHOBEHHas CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepeMElIeHHE, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUJIa YOPYrOCTH, CHJIa TSKECTHU, YCKOpPEHUE
CBOOOJHOTO TMAaJeHMs, BEC Teja, HUMIYJbC Tela, HMIIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHLHMAJIbHAs SHEPrusi Tena,
HNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MIIM, MMOTEHUUAIbHAS SHEPIUs CHKATOU
NPY>KUHBI, KHUHETHUYECKass DSHEprus, IOJHAas MEXaHWYecKas HHEprus,
NEepPUOJI U YacToTa KoseOaHui, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEJIOMIIEHUSI CPEbl), P ONKUCAHUU
NPAaBWJIBHO TPAaKTOBATh (DU3MUECKUN CMBICH HCIOJb3YEMBIX BEJIUYUH,
0003HaYeHUsI U €JAUHMIIbI (PU3MYECKUX BEJIMYUH, HAXOAUTH (POPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BETUYMHY C JPYTMMHU BEJIUYMHAMU,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIUI CYNEPIO3ULIHUH CHJI, NPUHLHUII OTHOCHUTEJIBbHOCTH [ anmnes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpPAaHEHUs MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MACCOBOIO YHCEI



IOpU SIIEPHBIX peaKUusX, IpU STOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3MUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE U3 2—3 JTIOTMYECKHUX
[IaroB C OMOpPOHM Ha 2—3 W3YYECHHBIX CBOWCTBAa (PU3UUYECKUX SIBICHUH,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (OMHUparoIIMecss Ha cucremMy u3 2-3
ypaBHEHUI), UCOJB3YS 3aKOHBI M (POPMYIIbI, CBSI3bIBAIOIINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHajIM3a YCIOBUS 3a/layd 3aIlMChIBAaTh KpaTKOe
YCIIOBHE, BBISBIIATh HEIOCTAIOLIUE WIM HW30BITOUYHBIE JaHHBIEC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsl PELIEHUs], IPOBOIUTH PACUETHI U
OLICHUBAaTh PEAJUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUA (PU3NUYECKOU
BEJIMYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEHIUTh NPU HOMOIIU
(U3MYECKUX METOJO0B, MCIOJb3Yys ONUCAHUE HCCIEIOBAHUS, BBIICIAThH
IIPOBEPAEMOE  IPEAINOJIOKEHNE, OLICHUBATh IPABWIBHOCTh IOpsJKa
IIPOBEJICHUSI  MCCJENOBAHMS, JIEJIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHHUI U OIBITOB;

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUM WU
(bu3MUecKuX CBOMCTB Tea (M3ydyeHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCUMOCTh MNEpHOAa KOJEOAHUU MPYNKUHHOTO
MasTHHKA OT MaccChl Ipy3a U >KECTKOCTH IPYKUHBI U HE3aBUCUMOCTBH OT
aMIUTUTYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEIHOE PaCcIpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, U3yUYE€HHUE CBOMCTB M300pa’KE€HUS B
IUIOCKOM 3€pKalie M CBOMICTB H300pa)k€HHUs MpeaMera B coOuparouieit
JUH3€e, HAOJI0JEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IyYEHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0OpyZOBaHUsl, ONWUCHIBATH XOJ  ONbITA W  €ro  pe3yibTaThl,
bopMyIUpPOBaThH BHIBO/IHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaesnss
CpeqHee 3HAaYeHHE W3MEpSIeMON BeIMYMHbI ((POKYCHOE paccTOsHHE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp cCmHOCO0a WU3MEpPEHUS
(M3MepUTEILHOTO PUOOpPa);

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBIKEHHWU 0€3 HauyaldbHOM CKOPOCTH, MEpHoja
KoJIe0aHUI MaTeMaTH4YeCKOro MasiTHUKa OT JJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHHUsl CBETa OT yrila MaJIeHUusl W yrjia mpesioMJIeHUs] OT yrJia



NaJcHNs). IUIAHUPOBATh HCCJIENOBAaHUE, CaMOCTOSITENLHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl IMOJYYEHHOH  3aBUCHUMOCTH
bU3MYEeCKUX BEIWMYMH B BHUAC TAONWIl M TPaPUKOB, JeJaTh BBIBOIBI IO
pe3ybTaTaM HCCIICIOBAHNUS,

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYMH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE Tela TpH PABHOYCKOPEHHOM JBWIKEHUH,
YCKOpEHUE CBOOOJHOTO TAaACHUs, JKECTKOCTh MPYKHUHBI, KOAPOUIIUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWYeckas pabdoTa W MOIIHOCTh, YacToTa H
nepuosl KoJIeOaHWi MaTeMaTHYeCKOTO | MPYXKHHHOTO MAasTHUKOB,
OnTHYECKas Cuila CcoOuparomieil JHWH3bI, PaTuOAKTUBHBIA  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUSI, CIEeNysl MPEI0KEHHON UHCTPYKIIMU, BBIYUCISATH
3HAUYE€HME BEJIMYUHBI U aHATTM3UPOBATH MOJTYUYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

coOJII01aTh MpaBUjia TEXHUKNA 0€30I1aCHOCTH MpHU padoTe ¢ J1adopaTOPHBIM
00opyI0BaHUEM;

paznuyaTh OCHOBHBIE MPHU3HAKH M3YUYCHHBIX (PU3MUECKUX MOJICIICH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUECUYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHEeTapHas MOJeNb aToMa, HYKIOHHAas
MOJIEJIb AaTOMHOTO S/APa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEWCTBHSI HM3YyYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCITE:
CIUJOMETP, JATYMKUA TIOJIOKCHHS, PACCTOSIHUSI U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, Tepuckom, (oroanmapar, ONTHYECKHE CBETOBOJIPI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3YsSd 3HAHHUS O
CBOMCTBax (PU3NYECKHX SBJICHUW W HeoOxoaumble (U3HUYECKUE
3aKOHOMEPHOCTH;

WCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIE PUCYHKU U3YyUYEHHBIX TE€XHHUECKHX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECCKUX ITPOIIECCOB
IpU PENICHUH YYCOHO-TIPAKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMpAroIIeH JINH3E;
OPUBOAUTH  MPUMEpPHl  (HAXOAUTh  WHGOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HMCIIOIb30BaHMS (M3MYECKUX 3HAHWW B TTOBCEIHCBHOM
KU3HH JIJIs oOecTieueHus] 0€30MacHOCTH MPU 0OpaIleHuu ¢ mprudopamMu 1
TEXHUYCCKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIEH CpeJIe;

OCYIIECTBJIATh TOUCK WHPOpMauu (U3UIECKOTO COACp)KAHUS B
HuTepHeTe, caMoCTOATEIHHO (YOPMYIIUPYsI TOMCKOBBIN 3apoC, HAXOAUTh



NYTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MH(QOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBINOJIHEHUH Y4YE€OHBIX 3a/laHUNl HAay4YHO-IOMYJIPHYIO
JUTEpaTypy (QU3NYECKOTOo COAEpXaHMs, CIPABOYHBIE MaTepUabl,
pecypcesl cet MHTEpHET, BnaneT NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
Co37aBaTh COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHHS HAa OCHOBE
UHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKAHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl IPOEKTHON WIIM MCCIIEI0BATENbCKON
NEATENIbBHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAThb  WM3yYCHHBIN
NOHATUUHBIN anmapar HM3y4aeMoro pasjena (U3UMKA U CONPOBOKIATH
BBICTYIUICHHE TMpe3eHTaueil ¢ y4yéToM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Kountpoabubie | IlpakTnyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. ®u3nka u €€ poJib B IO3HAHUHN OKPY:KAI0IIEro MUpPa
bubnuoreka [JOK
1.1 ®usuka - HayKa o oJ1e 2
VISHIA ~ HAYKA O TIPHPOA https://m.edsoo.ru/7f416194
1.2 Ddu3zndecKkre BeININHEI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO] TO3HAHUS 2 1 buGmorexa HOK
' i A https://m.edsoo.ru/7£416194
Hroro no pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBe/lIeHHUs 0 CTPOCHHH BellleCTBa
bu6nmmoteka [IOK
2.1 1
Crpoetine perecTsa https://m.edsoo.ru/7f416194
29 JIBr>keHre ¥ B3aUMOJIEUCTBHE YaCTHI] ’ | bubnuorexa [JOK
' BELIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aUMOAeHCTBHE Te
bu6nunoreka LIOK
3.1 MexaHn4eckoe €HUe 3
RAHITHCCIOT ABHACHI https://m.edsoo.ru/7f416194
3.2 Huepuus, Macca, III0THOCTD 4 1 bu6nunoreka [IOK




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

bu6mmoreka [IOK

33 Crura. Brget o 14 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. /laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 Hasnenue. [lepenayua naBiaeHus TBEPAbIMU 3 bubmmoreka [IOK
) TeJIaMH, )KUJAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2
Jlaenetite JuaoCTH > https://m.edsoo.ny/7f416194
4.3 AtmocdepHoe naBieHuE 6 bubmmorexa [OK
https://m.edsoo.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa m MomHOCTh. JHEprus
bu6nmmorexa [IOK
1 P 1
> 860Ta ¥ MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nmmoteka [IOK
2 I1 1
> POCTRIC MEXAHHEME! > https://m.edsoo.ru/7f416194
bu6nmnotexa [IOK
. M 4 1
>3 CXAHHICCKA SHEpTHA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KVIACC

Koun4vecTBO 9acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3/iesioB U TeEM uudgpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (ubp )
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
1.1 CTtpoeHure U CBOMCTBA BEIIECTBA 7 buGmorexa HOK
' P m https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
. 1 1 5
12 Tennosere nporecce: 2 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. JaexkTpuyecKkue ¥ MATHUTHBIE SIBJIEHHS
21 DNeKTpUYECKHe 3apsi/ibl. 3apsKEHHBIE Tea 7 | bubmuoreka [JOK
' U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.2 IT i i 20 2 7
OCTOAHHBIH SIICKTPHICCKHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
2. M 6 1 1.5
3 ATHHTHRIC ABTCHHA https://m.edsoo.ru/7f4181ce
bu6nmorexka [IOK
24 4
IIICKTPOMATHHTHAS HHAYKIIHS https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KJIACC

Koun4vecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (ubp )
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHU4eCKOe IBHIKEHHE B CITOCOOBI €ro 10 1 bubnuoreka [JOK
) OIMCaHUsA https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 B3anmoneiictBue Te 20 1 3
HMOACHETBHE TE https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.3 3 10 3
AKOHDI COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue KoJ1eOaHUS U BOJHbI
bu6mmoteka I[IOK
2.1 Mexaaudeckne Koieba 7 3
CXAHITICCIHE KOTCOATIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
2.2 M . 8 1 3
CXAHMHECKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. Ji1eKTPOMArHUTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNeKTpOMarHuTHOE T0JIe U bubnmnoreka [IOK
3.1 6 2
9JIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnmoreka [IOK




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

bu6mmoreka [IOK
4.2 JIMH3BI M ONITUYECKUE TTPHUOOPHI 6 3 hitps://m.cdsoo.rw/74 1 ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6eroro cBera B CEKTP 3 2 https://m.cdsoo.ru/Tf4 1 ada6
Hroro no pazaeny 15
Pa3nea 5. KBantoBble siBJIeHHS
5.1 Hcnyckanue u noriaomeHue CBeTa aToMOM 4 1 buGmorexa HOK
https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
2 1
> CTpOCHHE ATOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
>3 Anepibie peaxiuin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3nea 6. [ToBTOpHTE/ILHO-00001IIAI0IINI MOYJIL
6.1 IToBTOpeHue 1 06001IEHNE COAECPIKAHUS 9 ) bu6mmoteka [LIOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuyecTBO 4acoB
Ne
Kontp IIpakr DJIEKTPOHHBIE
0JILHBI nyeckn | /Jlara muppoBbIe
n | Tema ypoka bp
/ Bcero e e U3YyYCHUA oﬁpasoBaTeanble
- padot padot pecypcsl
bl bl
®du3nka — HayKa o Ipupoje. SBaeHus npupossl. |
dusnyeckue SIBICHUS
MexaHnuueckue, TeIIOBhIE, JJIEKTPUUECKUE, MATHUTHBIE, |
CBETOBBIE, 3BYKOBBIE SIBJICHUS
du3nyecKue BEIMYMHBI U UX U3MEPEHUE 1
VYpok-uccnenoBanue "M3mepenue temmnepaTypsl pu
MOMOIIIHX KUJIKOCTHOTO TEPMOMETPA U AaTUHKA 1 1
TeMIepaTypbl"
Kak ¢usmuka u gpyrue ecrecTBeHHbIE HAYKH U3YYaIOT
npupoay. EcrecTBeHHOHay4YHbBII METOI MO3HAHUSI 1 bubnmorexa [TOK
PHpOAY: i . o https://m.edsoo.ru/ff09f72a
Onucanne GpU3NYECKUX SBICHUI C TOMOIIBIO MOJIeNei
Ypok-uccnenosanue "lIpoBepka runoTessl: JaIbHOCTh
MoJIETA MIapUKa, MYIIEHHOT'O0 TOPU30HTAIBHO, TEM 1 1
OoJtbinie, yeM OOoJIbIIe BHICOTA MycKa'
Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE 1 but6mmoreka [JOK
JUCKPETHOE CTPOECHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
but6mmoreka [JOK
JIBM>KEeHUE YaCTHIL BEIICCTBA 1
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenoanue «OMbITHI IO HAOTIOACHUIO 1 1




TCIIJIOBOI'O paCIMPCHUS I'a30B»

10 | ArperaTHble COCTOSIHUS BELIECTBA
B3anmocBs3bs Mex 1y CBOMCTBAMH BELIECTB B PAa3HBIX
11 arperaTHbIX COCTOSTHUSIX U UX aTOMHOMOJIEKYIISIPHBIM bubnmorexa LIOK
crpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIbI hutps://n.edsoo.ru/tH0a0378
12 Mexanuyeckoe aBuKeHHE. PaBHOMEpHOE U bubnnoreka [IOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 Cropocts. Exunmite! ciopoctH https://m.edsoo.ru/ff0a079¢
14 | Pacuer myTH ¥ Bp€MEHH JIBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. 3akon unepuun. BzaumoaeiicTBue Ten Kkak bubnuorexa [LIOK
NPUYHAHA U3MEHEHUS CKOPOCTHU JIBUKECHUS TEI https://m.edsoo.ru/ff0a0c10
16 IImotHOCTH BemecTBa. Pacder maccel 1 00beMa Tesa 1o bu6mmotexka I1IOK
€ro INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
7 Haﬂ60paTopHas[ paborta «OnpeneneHue MmIoTHOCTH
TBEPIOTO TENIa»
18 Pemenue 3amau mo teme "IlmorHOCTh BemecTna"” bubnnorexa [IOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak xapakTepuCcTHKa B3aumoaercTBus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabota «/3ydyenue 3aBuCMMOCTH
20 | pacTspkeHud (edopMalun) NPyKUHBI OT MPHIIOKEHHON
CHUJIBI»
21 SIBnenue Tsarorenus. Cuiia TSXKECTH
” CBs13b MEXKTy CHJION TSDKECTH M Maccol Tenma. Bec tena. bubnmnoreka [IOK
Pemenue 3amgau no reme "Cuna tsoxectu” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha Apyrux miaHetax. @usnueckue bubmumoteka [LIOK




XapPaKTCPUCTHUKHU IJIAHCT

https://m.edsoo.ru/ff0al1502

bubnnorexa [JOK
24 | Mauepene cuit. lunamomerp https://m.edsoo.ru/ff0al8cc
bubnnorexa [JOK
25 | BecTena. Hesecomocts https://m.edsoo.ru/ff0al778
%6 CroxxeHue JIByX CUJI, HAIPABJIEHHBIX 110 OJTHOM MPSMOiA. bubnnoreka [IOK
PaBHozelicTByIOIIAsA CUIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anay no teme "PaBHozeicTByromas cuin'”
)3 Tpenue ckoJb)KEeHUS U TpeHue mokosi. Tpenue B mpupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3y4ueHne 3aBUCUMOCTH CHUITBI
29 TpeHI/II)SI CKlz)JIb)KI;HI/Iﬂ oT cmi/; JIaBJICHUSA U Xapakrepa bubmmorexa [OK
. https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TOBEPXHOCTEH»
30 Pemenue 3aa4y Ha onpeiesieHUE paBHOACHCTBYIOIIEH
CHJIBI
31 Pemenue 3amau mo remam: «Bec Tenay, «I'paduueckoe bubnnoreka [IOK
n3zo0paxenue cuny, «Cuibly, «PaBHOACHCTBYIOIIAS CUID») https://m.edsoo.ru/ff0alde0
Kontponbnas pabora nmo remam: «MexaHUYeCcKoe
32 | nBwkeHuey, «Macca, IIIOTHOCTHY, «Bec Tenay,
«I'padpuueckoe nzodpaxkeHue cumy, «CHITbD)
3 Jasnenue. CriocoObl yMEHBIIECHUS M YBEITHUCHUS bubnmnoreka [IOK
JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTH JJaBJICHHsI Ta3a OT 00bEMa, bubnuoteka [IOK
TeMIIEpaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHus: TBEPABIMU TEIAMU, KUAKOCTSIMU U bubmuotexa [LIOK
razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaByieHME B )KMIKOCTH U Ta3e, BEI3BAaHHOE JICHCTBHEM bubmuorexa [JOK

CHIJIBbI TSI2KECTH

https://m.edsoo.ru/ff0a2718




Pemrenne 3aaa4 1o TeMe <<Z[aBJ'ICHI/IC B JKUAKOCTH U Ia3e.

bubnuorexa [JOK

37
3akou ITackamsay https://m.edsoo.ru/ff0a2826

bubnnorexa [JOK

38 Coo00

OODIIAIOIHECA COCYIbL hitps://m.edsoo.ru/ff0a2970

39 I'unpasnuueckuii mpecc buGnnorexa LIOK

AP P hitps://m.edsoo.ru/ff0a3136

40 | Manometpsl. [TopuiHeBoi KUAKOCTHBIN HAacOC
AtMmocdepa 3emmu. [IpuunHbI cyliecTBOBaHUS

41 BO3 HOM 000104KH 3eMiId. 3aBUCUMOCTh Bubmorexa IIOK

Ay ' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI
bubnnorexa [JOK
42 B . AT™MocdepHOEe IaBiIeHNE
cc Bo3tyXa. ATMOC(EPHOE A1aB/ICHH https://m.edsoo.ru/ff0a2b5a
bubnnorexa [JOK
4 )51 .0 T
3 3Mepenue armocdeproro aapneHus. OneitT Toppuuermm hitps://m.cdsoo.ru/f0a2da8

m 3aBUCHMOCTB aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJT bubmuoreka [JOK
YPOBHEM MODPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. ATMocepHoOe 1aBleHUE Ha bubmuoreka [LIOK

45
pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 | Pemenue 3amau o teme "ATmMocdepHoe naBieHue"

A7 JleiicTBHE KUAKOCTHU U ra3a Ha OTPYKEHHOE B HUX TEJO. bu6mmoteka I[IOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
JIaGoparopHas padora «OmpeneacHue BEITATKUBAIOIIEN

48 I/IJ'IBIp 171pTB . M HaAT J'Ip ﬂnor ’KEHHOE B B bubmorexa LHOK
¢ » ACHCTBYIOTIE <710, Py https://m.edsoo.ru/ff0a33fc
SKUIKOCTE)

JlabopaTtopuas pabora 1o teme «VcenenoBanne
49 3aBI/ICII)/IMO£)TI/I BeI:)ca Tejia B BOJE OT 061>é13a HOrPYKEHHOH bubmorexa [IOK
a Py https://m.edsoo.ru/ff0a3514
B )KMIKOCTb YaCTH TeJIa
50 [TnaBanue Ten but6mmoreka [JOK




https://m.edsoo.ru/ff0a3a96

JlaGopaTtophas pabora "KoHcTpyupoBanue apeomerpa

51 WM KOHCTPYHPOBAHUE JOJKU U OMpeiesieHne eé 1
rpy301016EMHOCTH"
Pemenue 3anau no remam: «llnaBanue cynos.
bubnnorexa [JOK
52 BosnyxonnaBanuey, «/laBnenue TBepAbIX T,
N https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH U Ta30B»
bubnnorexa [JOK
53 Mexanunueckas pabota
P https://m.edsoo.ru/ff0a3f82
bubnuoreka [IOK
54 MoiHocTs. EAuHUIIBEI MOIITHOCTH 1
https://m.edsoo.ru/ff0a3{82
55 Vpok-uccienopanue "PacyéT MOITHOCTH, pa3BUBAEMOM |
pu noabEME 10 JecTHULE"
56 | Ilpoctbie MexaHu3Msbl. Peruar. PaBHOBecue cui Ha pblyare
KonTponbHas padora no reme «/laBineHue TBepabIX Tel,
57 XKuUAKocTel U ra3osy / Beepoccuiickas mpoBepouHas
pabota
PesepBHrlit ypok. PaboTa ¢ Tekcramu o Teme «JlaBnenue
N . . bubnuoreka [JOK
58 | TBEpABIX TN, KUIAKOCTEN U ra3oBy» / Beepoccuiickas
https://m.edsoo.ru/ffQadffe
poBepoyHas paborta
59 Prruaru B Texnuke, ObITY U nipupoje. Jlaboparopuas 05 bubnuoteka [IOK
pabota «/ccrnenoBanre yCaIoBU paBHOBECHS PhIuaray ' https://m.edsoo.ru/ff0a478e
60 Pemenye 3amad mo teMe «Y CJIOBUS paBHOBECHS pLIYara bubnmorexa LIOK
P P https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus MEXaHU3MA.
61 JlabopaTtopnas pabota «13mepenune K11/l HakmonHOM 0.5
TIJIOCKOCTH
62 Pemenue 3amau mo teme "Pabota, morraocTs, KIT/I" bubnunoreka [IOK




https://m.edsoo.ru/ff0a4c48

Mexanuueckas aHeprus. Kunernueckas u bu6mmoteka [LIOK
63 1
[MOTEHIMAJIbHAS SJHEPIUsl https://m.edsoo.ru/ff0a4252
64 | 3akoH coXxpaHEHHS MEXaHUYECKON 3HEPruu 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a4360
VYPOK-3KCIIEPUMEHT 110 TeMe "IKCIEPUMEHTAIILHOE
65 oIpeziesieHue U3MEHEHUS! KUHETUYECKON U | !
NOTEHLMAIbHON SHEPTUU IIPU CKAThIBAaHUU TeJIa 10
HAaKJIOHHOM 1ockocTu"
66 KonTtponbsHas padora mo reme «PaboTa 1 MOIITHOCTB. 1
OHeprus»
67 PeseprHblit ypok. PaboTa ¢ TekcTamu 1o teme 1 bubnuorexa LIOK
"Mexanuyeckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
68 PesepsHblii ypok. PaboTa ¢ Tekcramu no Teme "Pabora. |
MoruHoCTb. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KVIACC

KoaudecTBO 9acoB

N Kontp Ipakr JIeKTPOHHbIE
n | Tema ypoka onbHbl | wueckn | [lara uuppossie
/ Bcero | e e U3yYeHust o0pa3oBaTejibHbIE
- padort padort pecypcsl
bl bl
| OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOM | bubmmoreka [JOK
TEOPUU U UX ONBITHBIE IIOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOTO COCTOSHUM | bu6mmoteka LIOK
BELIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHHMI BEIlleCTBa HA OCHOBE 1
MTOJIOKEHUHN MOJIEKYIISIPHO-KMHETUYECKON TeOprn
5 Kpucrannuueckue u amopgHsie Tena 1 brbmmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CwmaunBaHue 1 KanuuisipHOCTh. [ToBepxHOCTHOE | bubnnoreka [IOK
HaTSKCHHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe pacuIupeHne U cxaTue 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO |
TEIJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sneprusi. CriocoObl U3MEHEHUsI BHYTPEHHEN 1 bu6mmoreka [IOK
DHEpPrun https://m.edsoo.ru/ff0a5c60
10 Buasl Tenmonepenauun 1 buGnnorexa LIOK

https://m.edsoo.ru/ff0a6412




Ypok-koHpepennus "lIpakTruueckoe UCIOIb30BAHNE

bubnnorexa [JOK

11 TEMJIOBBLIX CBOMCTB BEIECTB U MaTCPUAJIOB B IIEJIIX
" H P B https://m.edsoo.ru/ff0a65c0
SHEProcOepexKeHus
12 KomnuectBo TetioTel. Y aenbHas TEIJIOEMKOCTD buGnnorexa LIOK
' https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TermoBoro 6ananca. TemmooOMeH u TEerI0Boe bubnuorexa [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabora "VccienoBanue siBICHUS
14 TEIUIO0O0OMEHA IIPU CMEIINBAHNHT XOJIOTHON U TOPAUEH bubmorexa LHOK
R p A p https://m.edsoo.ru/ff0a6a98
BOJIBI
s Pacuer kKonu4yecTBa TEMIOTHI, HEOOXOIUMOTO IS
HarpeBaHusl Tella U BBIJICTSIEMOTO UM MPU OXJIAKICHUHI
16 JlaGopaTtopnast pabota "Onpenenenue yaenabHOMU bubmmoreka [JOK
TEIJIOEMKOCTH BellecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILUIMBA. Y AelIbHas TEIIOTa CTOPAHUS bubmorexa LHOK
p ' p https://m.edsoo.ru/ff0a7b5a
13 [1naBneHue U OTBEp/IEBAHNE KPUCTAITUTMUECKUX TEN. bu6mmoteka IIOK
VY nenpHas TeMI0TAa IJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezeneHue yaeabHON TeIIOTHI bubmuotexa [LIOK
IUIABJICHU JIbaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [JOK
20 ITapooOpasoBanue u KoHaeHcanus. Mcmapenue
p p a 1 P https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora mapooOpa3oBaHus U
but6mmoreka [JOK
21 KOHJIEHCAlUU. 3aBUCUMOCTb TEMITepaTyphbl KUIIEHUS OT
https://m.edsoo.ru/ff0a786¢
aTMOC(hepHOTO JTaBJICHHS
” Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnmnoreka [IOK
"Onpezaenenre OTHOCUTEIbHOMN BIaXXHOCTH BO3yXa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a1au Ha onpeeieHUE BIaXXHOCTH BO3AyXa




[TpuntUIBE paboTHI TEMIOBBIX ABUrarenei. [laposas

24 TypOuHa. [IBurarens BHyTPEHHETO CrOPaHUs
)5 KII/I rerioBoro asurarens. TennoBble IBUTATENN U bubnnoreka [IOK
3alUTa OKPYKarolel cpeibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXPAaHEHMS U IPEBPAILEHHS SHEPTUH B TEIJIOBBIX
npoleccax
7 [ToaroToBka kK KOHTPOJILHOM paboTe 1o Teme "TernoBbie bubmmoreka [JOK
sBiieHus. VI3MeHeHue arperaTHbIX COCTOSIHU BeriecTBa https://m.edsoo.ru/ff0a83f2
)3 KonTponbnas padora o reme "TeroBbie sBICHUS. bubmmoreka [JOK
N3MeHeHue arperaTHbIX COCTOSIHUM BeliecTna' https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Tel. [IBa poaa s3MeKTpUYecKuX 3apsaoB
30 VYpok-uccnenopanue "INeKTpU3aALUS TE€I UHIAYKLIUEH U
IIPU COIPUKOCHOBEHUU"
31 B3aumonericTBue 3apskeHHBIX Tell. 3akoH KynoHa bubnmorexa LIOK
https://m.edsoo.ru/ff0a87¢e4
0 DnekTpuueckoe noje. HanpsxeHHOCTh 31eKTPUIECKOT0 bubmuoreka [JOK
nosist. [IprHOAI Cyneprno3uuy JIEKTPUYECKUX MTOJIEH https://m.edsoo.ru/ff0a8a0a
3 Hocurenu snexktpruyeckux 3apsiioB. DIeMeHTapHBIN
3apsa. CtpoeHue aToma
34 [TpOBOAHMKY M TUANEKTPUKH. 3aKOH COXpaHEHUS bu6mmoreka [IOK
DIIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOMCTB JJIEKTPUUYECKUX bubnuoteka [IOK
3apsI0B https://m.edsoo.ru/ff0a90cc
36 DNIEKTPUUECKUI TOK, YCIOBHS €TO CYIIECTBOBAHUSI. bubnuoteka [IOK
M cTOYHMKH 31EKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JleficTBHSI SIEKTPUIECKOTO TOKA bubamorexa [HOK
https://m.edsoo.ru/ff0a96b2
38 | VYpok-uccinenopanue "JleficTBHE AIEKTPUIECKOTO MOJIS HA




MPOBOJIHUKY U TUJICKTPUKU"

39 DJIEKTPUUYECKUI TOK B METAJIaX, KUJIKOCTSIX U razax bubmmorexa [IOK
P : https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlaboparopHnas padora "M3mepenue u 05 bubmmoreka [IOK
pEryJIinpoBaHUE CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
0 DnekTpuueckoe Hanpsokenue. Bonbrmerp. Jlaboparopras 05 bubmmoreka [JOK
pabota "M3MepeHue u peryiupoBaHue HanmpsoKeHus" ' https://m.edsoo.ru/ff0a9e 14
43 ConpoTuBieHHEe MPOBOTHUKA. Y JEIbHOE CONTPOTUBIICHHE bubnnoreka [IOK
BelllecTBa https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast pabota "3aBUCUMOCTH JIEKTPUIECKOTO
bubnnorexa [JOK
44 COTNPOTHUBIICHUS TIPOBOJHUKA OT €T0 JIMHBI, TUIOIIAINA 1
" https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHUs U MaTepualia
45 3aBUCHUMOCTH CHJIBI TOKA OT HanpspkeHust. 3akoH Oma jist bubnnoreka [IOK
y4acTKa LEnn https://m.edsoo.ru/ff0aad4a
JlaboparopHas paboTta "HccrnenoBanue 3aBUCIMOCTH
bu6nmmoteka [IOK
46 CHJIbI TOKA, HAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS 1
" https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HalpsHKEHUs Ha pEe3UCTOpe
47 [TocnenoBarenbHOE U MapaIeIbHOE COSTUHEHUS
MIPOBOAHUKOB
JlaboparopHas padota "[IpoBepka npaBuiIa CI0KEHUS
48 HaIpsKEHUH MPU NOCIEA0BaTeIbHOM COEIMHEHUH B 1 bubmorexa [IOK
p " p yx https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 JlaboparopHnas pabota "[IpoBepka nmpaBuia st CUITBI | bubnuoteka [IOK
TOKa P NapajuieIbHOM COeIMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anau Ha npuMeHenune 3akoHa Oma aJist but6mmoreka [JOK
pa3IU4YHOrO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH 3JIEKTPUIECKOTO TOKA. 3aKOH bubmmoreka [IOK




[xoyns-Jlenma

https://m.edsoo.ru/ff0ab124

5 JlaGopaTtophast pabota "Onpenenenne padboThl 1 | bubnnoreka [IOK
MOIIHOCTH 3JIEKTPHUYECKOIo ToKa" https://m.edsoo.ru/ffO0ab3e0

53 DneKTpUYecKHe IenH U NOTPEOUTETH AIEKTPUIECKOM bubmmoreka [IOK
sHepruu B ObiTy. KopoTkoe 3ambikanne https://m.edsoo.ru/ff0ab660

54 ITocTossHHBIE MATHUTHI, UX B3aUMOJICHCTBHC

55 VYpoxk-uccnenosanue "M3yuenne nosyei mocTOSHHBIX | bubmmoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

56 MaruauTHoe nojie. MaruuTHoe 1mosie 3eMIId 1 ero bubnnorexa [JOK
3HAYCHHE JIJIsl KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU pabOTE MO TEMe
" bubnnoreka [IOK

57 DIeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tella U UX

. . . " https://m.edsoo.ru/ff0abd2c
B3auMozeicTBUs. I10CTOSIHHBIN AEKTPUYECKUI TOK
KonTponbHas padoTa o Teme "DneKTpuyecKue 3apsbl.

58 3apsiKeHHbIE Tella M UX B3auMozaecTBus. [locTosHHBIM bubnuoreka [LIOK
anekTpuueckuil Tok" / Beepoccuiickas mpoBepoyHast https://m.edsoo.ru/ffO0abea8
pabota
PesepsHbliil ypok. Pabora ¢ TekcTamu 1o Teme
" . . . bubmuorexa [JOK

59 [TocTosiunubIi anekTpuyeckuii Tok" / Beepoccuniickast

https://m.edsoo.ru/ff0acdc6
poBepoyHas paboTa

60 OmnpiT Opcrena. MarHuTHOE MOJIE AIEKTPUIECKOTO TOKA bubnmnoreka [IOK
MarsnuTtHo€ 1oJje KaTyIIKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne 2NeKTPOMarHuTOB B TEXHUKE.

" . bu6nmnoteka [IOK
61 JlaGopaTtopHnas pabota "M3yuenune nelicTBUS MArHUTHOTO 0.5
" https://m.edsoo.ru/ff0ac74a
10JIs1 HA TIPOBOJIHUK C TOKOM
DneKTpoABUTaTENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
o . bubmuoreka [JOK
62 | osiexTpoABUTaTeseil B TEXHUUECKUX YCTPOMCTBAX U Ha

Tpancnopre. JlaboparopHas padora "KoncrpyupoBanue u

https://m.edsoo.ru/ff0ac86¢




U3y4eHue padoThl ANEKTPOABUTATENS "

OmnbiTel @apanest. 3aKOH JIEKTPOMArHUTHON UHAYKIWH.

63 1
[IpaBuio Jlenna
Onektporereparop. CriocoObl MOTyYeHUs TEKTPUIECKONR
64 SHEPruH. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX 1
MCTOYHUKAX SHEPTUU
65 [ToaroroBka K KOHTPOJIBHOU paboTe O TEME |
"DJIeKTpUUECKHE U MArHUTHBIC SIBIICHUS"
66 KonTponbhas padota o reme "DneKTpudeckue u | bubmmoreka [JOK
MarHuTHBbIE SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepsHblitl ypok. Pabota ¢ Texctamu 1o teme "TeruioBeie 1 bubnuorexa [LIOK
sBieHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHrlil ypok. PaboTa ¢ Tekctamu mo teme |
"MarauTHbIC SBIICHHAS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KJIACC

Ne

KoaudecTBO 9acoB

Kontp paxr DJICKTPOHHbIE
n | Tema ypoka onbHBI | wyecku | /Jlara uudposbIe
/ Beero | e e U3y4YeHHs o0pa3oBaTe/IbHbIE
- padort padort pecypchbl
bl bl
1 Mexannueckoe qBMxKeHHE. MaTtepuanbHas ToYKa 1
) Cucrema orcueta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO | bubmuorexa [JOK
JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSMOJIMHEITHOE IBHYKCHUE 1 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
4 HepasroMepHOe npsimonnHeiHoe 1BMkeHue. Cpenssisa n |
MI'HOBEHHAsi CKOPOCTh
5 [TpsimonuHEITHOE PaBHOYCKOPEHHOE ABH)KECHHUE. | bu6nuoreka LIOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOopoOoCTb NPSMOJINHENHOTO PaBHOYCKOPEHHOTO |
neuxeHus. ['padux ckopoctu
JlaGopaTtopHas pabota "OmnpeneneHue yCKOpeHus Tena
7 IIPU PAaBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHON 1 1 bubmmorexa [OK
iocKoeTH" https://m.edsoo.ru/ff0adb18
8 CBo0Ooguoe nmagenune ten. OnelTel [ annes 1
9 PaBHOMepHOE ABMKEHUE TIO OKpYKHOCTH. [lepron | bubnmnoreka [JOK
yacTtoTa obpanienus. JInHeiHas u yrioBas CKOpoCTH https://m.edsoo.ru/ff0ae176
10 | ILleHTpOoCTpEMHUTENBHOE YCKOPEHUE 1
11 IIepsbiit 3akoH HproToHa. BekTop cuiibl 1 bubmmorexa LOK

https://m.edsoo.ru/ff0ac612




Bu6mmoreka [JOK

12 B i H .P eil
Topoii 3akoH Hetotona. PaBHozelicTBytomnas cumna hitps://m.edsoo.ru/ff0acT2a
bu6mmoreka [IOK
13 T i H . Cyme
PETHI SaKOH HbIOTOHa. L-YHCPHOSHILLL il https://m.edsoo.ru/ff0ac982
14 Pemienue 3a1au Ha mpuMeHeHUe 3akoHOB HbroToHA bubmmorexa [IOK
A P https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
1 . r
> Crna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca?
16 | Pemenue 3agau no teme «Cuia ynpyroctu»
17 JlaboparopHas pabota «OnpezeneHue KecTKoCTH bubnuotexa [JOK
HPY>KUHBD) https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18
Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau o reme «Cusia TpeHUsD Bubmmorexa LIOK
8 R https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Onpenenenne kodppuureHTa bu6nuoreka LIOK
TPEHMSI CKOJIbKECHUS " https://m.edsoo.ru/ff0af8be
71 Pemenue 3anau no reme "3akonsl HeroTona. Cuita bu6mmoreka [IOK
ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
” Cwuta TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. bubnmnoreka [JOK
YckopeHne cBOOOTHOTO MaCHHS https://m.edsoo.ru/ff0af044
VYpok-koH(pepennus "J[BuxkeHUE TET BOKPYT
23 rpaBuTanuoHHOro 1eHTpa (ConHedHas cuctema).
lamakTuku"
24 Pemenue 3amau mo reme "Cua TSKECTH U 3aKOH bu6mmoreka [IOK
BCEMHUPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
’5 [TepBast kocMuueckas ckopocTb. HeBecoMocTh 1 bubnmnoreka [IOK

neperpy3Ku

https://m.edsoo.ru/ff0af33c




PaBHOBecue MaTepranbHOI TOUKU. AOCOIMIOTHO TBEPAOE

R . Bu6mmoreka [JOK
26 | Teno. PaBHOBecue TBEPIOro TENA C 3aKPETNIEHHOW OChIO
https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu
PaBHOBecue mMarepuaabHOR TOUKH. AOCOIIOTHO TBEPIOE
27 Teno. PaBHOBecne TBEPIOro Tena ¢ 3aKperIEHHON 0ChIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTu
)3 Pemenue 3amau no reme "MomeHT cuiibl. LleHTp bubmuorexa [JOK
TKeCcTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO Teme bubnuotexa [JOK
"Mexanudeckoe aBkenue. Bzaumoneiicreue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbsHas pabora o reme "MexaHndeckoe bubnuoreka LIOK
nBmkenne. B3aumoneticteue ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynse tena. Umnynbsce cuiibl. 3aKOH COXpaHEHUs bubnuotexa [JOK
HUMITYJIbCA. YIIPYroe U HEYIPYyroe B3auMOACUCTBHE https://m.edsoo.ru/ff0b07fa
32 | Pemenue 3ama4 mo Teme "3aKOH COXpaHEHUS UMITyJibca" brbmmorexa [OK
a p y https://m.edsoo.ru/ff0b096¢
3 VYpok-koH(pepenius "PeakTuBHOE JBUKEHHUE B IPUPOJE U
TeXHUKe"
bu6nmmoreka [IOK
34 MexaHnnueckas paboTa U MOIITHOCTb
p m https://m.edsoo.ru/ff0b0a84
35 PaboTta cuitbl TSKECTH, CHITBI OCTH Y CHJIBI TPESHHUS bubmmorexa TIOK
> CHIBE YHPYT P https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota «Onpeaenenne padboThI CHITBI
36 | TpeHus IpU paBHOMEPHOM JBUKEHUH TeJa M0
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b sHEprun 1 padboTel. [loTeHIManpHas SHEPTUs
33 Kunernueckas sneprus. Teopema 0 KUHETHYECKOH bubmuoteka [JOK

SHEepruu

https://m.edsoo.ru/ff0b0c32




39

3aKkoH COXPAHCHUA DOHECPIUU B MCXAHHUKE

40 JlaGopaTtopHnas padota «M3yueHne 3akoHa COXpaHEHUS bubnnoreka [HOK
SHEPTU» https://m.edsoo.ru/ffOb12fe
41 KonebatenbHoe ABMKEHUE U €T0 XapaKTEPUCTUKH bubmorexa [OK
https://m.edsoo.ru/ffOb1858
0 3aryxaromue kojebanus. BelHyK1eHHbIE KOJeOaHUS. bubnmoreka [JOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnuecKkuil ¥ PYKUHHBIA MassTHUKU
m Ypok-uccienoBanue «3aBUCUMOCTb TIEpHO/Ia KoJieOaHni bubnuotexa [JOK
OT JKECTKOCTH IIPYKUHBI U MAacChI Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienue sHepruu NPy MEXaHUIECKUX KOJICOAHHSIX
46 JlaboparopHas pabota «OnpeeneHue 4acToThl U bubnuotexa [JOK
nepuoJia KojaeOaHui MPY)KMHHOTO MasSTHUKA https://m.edsoo.ru/ffOblaec
JlaGopaTtopHnast pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja KoneOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT bubmmorexa LOK
https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
43 Mexannueckue BOHbI. CBONCTBa MEXAHUYECKUX BOJIH. bubnuoteka [IOK
IIpoonbHBIE U NTONIEPEUHBIE BOJIHbI https://m.edsoo.ru/ffOb2 1fe
49 VYpok-koHpepeHnus "MexaHnueckre BOJHbI B TBEPAOM
tene. CelicMUYecKUe BOJIHBI"
50 | 3Byk. PacnpoctpaneHue u oTpaxkeHHE 3ByKa
51 Ypok-uccnenosanue "Habmroienre 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"
5 I'poMKOCTB 3ByKa 1 BBICOTA TOHA. AKYCTUYECKUN
PE30HAHC
53 Ypok-koHpepenus "YpTpa3Byk U UHPpPa3BYK B bubnmuoteka [JOK

MPUPOJE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJILHON pabOTE MO TeMe "3aKOHBI

Bu6mmoreka [JOK

54
coxpaHeHus. MexaHudeckue KojiebaHusi ¥ BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KonTposnbHas padoTa no teme "3akoOHbI COXpaHEHHUS.
Mexannueckue Kosie6aHust 1 BOJIHbI"
56 DNIEKTPOMArHUTHOE MoJIe. DIEKTPOMArHUTHBIE BOJIHBI bubmmorexa [OK
P ' P https:/m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "llIkana 377€KTpOMarHUTHBIX BOJIH.
58 Hcnonp3oBanue dIIEKTPOMArHUTHEIX BOJIH JUISI COTOBOM bubnmorexa LHOK
" P https://m.edsoo.ru/ffOb2fe6
CBSI3U
VYpok-uccnenoBanue "M3yueHue cBoiCTB
bu6mmoteka [IOK
59 3IIEKTPOMArHUTHBIX BOJIH C TOMOIILI0 MOOMIBHOTO
" https://m.edsoo.ru/ff0b2c6c
TenedoHa
60 Pemienue 3aay Ha onpeieIeHUE YaCTOTHI U JITTUHBI
3JIEKTPOMArHUTHOW BOJIHBI
61 DNeKTpOMarHuTHas npupojia ceera. CKOpocThb CBETA. bubnuoteka [IOK
BonHOBEBIE CBOICTBa CBETA https://m.edsoo.ru/ff0b31d0
62 Ncrounuku csera. [IpsimonuuerHOe pacnpocTpaHeHUe bubnuoteka [JOK
ceta. 3atmenust Connua u JIyHbt https://m.edsoo.ru/ff0b3658
63 3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3amay Ha bubnuoteka [IOK
NIPUMEHEHNE 3aKOHA OTPAXKEHUS CBETa https://m.edsoo.ru/ff0b38c4
64 IIpenomnenue cBera. 3aKOH NMPEIOMIICHHS CBETA bubmmorexa [OK
P ’ p https://m.edsoo.ru/ff0b3aea
ITonmHOE BHYyTpEHHEE OTpaxkeHue cBeTa. Mcnonb3zoBanue
bu6mmoreka [IOK
65 MOJIHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX
https://m.edsoo.ru/ff0b3c5c
CBETOBOJIaX
66 JlaGopaTtopHnas pabora "lccnenoBanue 3aBUCUMOCTH

yria MpeloMIICHHs CBETOBOIO JIy4a OT yrijia MaJeHus Ha




rpaHuile "BO31yX-CTEKIIO

Ypok-koHpepenmus "Mcnoap30BaHUE MOJHOTO

67 BHYTPEHHETO OTPaKEHHSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"
bu6mmoreka [IOK
68 JIun3el. OnTHyeckas cusa JIMH3bI
https://m.edsoo.ru/ffOb3f2¢c
bubmuorexa [JOK
69 | Iloctpoenue n300paKeHUN 3a
TPOCHHC H3ODPAKCHITH B JIHH3AX https://m.edsoo.ru/ff0b444a

70 JlaboparopHuas padota "Onpenenenue (HOKyCHOTO bubnunoreka [IOK
PACCTOSIHUS M ONTUYCCKOM CHITBI COOMPAFOIIICH JTUH3HI" https://m.edsoo.ru/ff0b4206

bu6mmorteka [IOK

71 VYpoxk-koHpepennus "OnTudyeckre JIMH30BbIe MPUOOPH"

P depern proop https://m.edsoo.ru/ff0cOa7e
bu6mmoteka [IOK

72 | TI'ma3 kak onTuyeckas cuctema. 3peHue

P https://m.edsoo.ru/ff0b4684

73 Vpoxk-koupepennus "Jledextsi 3pennst. Kak coxpaHuthb
3penue"

74 Paznosxxenue 6enoro ceera B ciektp. OnbiTel HetoTOHA. bubnunoreka [IOK
CrnoxeHune CeKTpalabHBIX 1IBETOB. Jlucepcus cBeTa https://m.edsoo.ru/ff0cOf4c
JlaGopaTtopHnast pabota "OMnbITHI 110 pa3IoKEHUIO 00T

75 CBETa B CIIEKTP M BOCHPUATHUIO LIBETA MPEAMETOB MPU UX brbmmorexa [OK

P P i p" s P https://m.edsoo.ru/ff0cOe2a
HAOIIO/ICHUU Yepe3 IBETOBBIC (PUITBTPHI
76 VYpok-npaktukyM "BogHOBBIE CBOMCTBA CBETA!
mucnepcus, nHTepdepeHnus u Judpaxius’"
Bbu6nmuoreka [JOK
77 OmnbiTel Pe3epdopaa u miianerapHas MOJeIb aToMa
pgopn p 8 https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Monens aroma bopa
79 Hcnyckanue u noriouieHue ceeta aromom. KBaHTHI. bubmuoreka [IOK

JIuHeityaTeie CIEKTPbI

https://m.edsoo.ru/ffOc144c




Bu6mmoreka [JOK

80 Vpok-nmpaktukym "HaOmronenue cuekTpoB ucnyckanus’"
POR-TIPARTHEYM A P Y hitps://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUJIBI Bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTIO siapa. HykiioHHas Moaein Bubmorexa HOK
p pa- Y https://m.edsoo.ru/ffOc18ac
83 PangmoaxktusHbie npeBpatnenus. M30Tonsl bubnmorexa [IOK
8 pepall ' https://m.edsoo.ru/ff0clal4
’4 Pemenue 3amaq mo Teme: "PagnoakTUBHBIC bubmuorexa [JOK
npeBparieHus" https://m.edsoo.ru/ffOc1b4da
85 [Tepuon nmomypacmnana
26 Ypok-koHpepenus "PainoakTHBHBIE H3TYYESHUS B bubnuotexa [JOK
IpUpoJie, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SAnepHble peakiny. 3aKOHBI COXPAHEHUS 3apsII0BOTO U bubnuoreka [IOK
MAacCOBOI'0O YHUCEJL https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsA3U aTOMHEIX saep. CBsA3b MacChl U DHEPTUHU bubmmorexa LHOK
p p- p https://m.edsoo.ru/ffO0c1d7a
89 | Pemenue 3anau no reme "AnepHeie peakuun"
90 Peakuuu cunTesa u nenenus saep. MictouHuku sHepruu bu6mmoteka [IOK
ComHia ¥ 3B€311 https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koupepennus "Anepuas sHepreTuka. Jleictpus
paZOaKTUBHBIX U3yYEHUH HA KUBbIE OpraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe
92 "D NIEeKTPOMATrHUTHOE OJIe. DIEKTPOMArHUTHBIE BOJIHEI bubmorexa LOK
P W o P ' https://m.edsoo.ru/ff0c223e
KBanToBrie sBiaeHus
93 KonTponbhas pabota o reme "D51eKTpOMAarHuTHOE MOoJe.
DNeKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE siBIeHUS"
94 | TloBropenue, obobmenue. JlabopaTopHbie pabOTHI 11O bubnmoreka [JOK




Kypcy "B3aumoneiicrsue ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpeHue, 0600IIeHNE. Pernienne pacyeTHbIX 1

bu6mmoreka [IOK

95 1
Ka4yeCTBEHHBIX 3a/1a4 110 TeMe ""TerioBbie mpoiecchl” https://m.edsoo.ru/ff0c2572
IToBTOpeHue, 0000IIeHHE. Pellienre pacueTHRIX U
96 Ka‘-IeCTI])BeHHLIX 34, :tl{ 10 TEME "KHI[pTeHJIOBLIX 1 bubmmorexa LHOK
“n A https://m.edsoo.ru/ff0c2a22
JBUTaTenei
97 [ToBTOpEeHME, 0000IICHUE. PerieHne pacyeTHbIX U | bubnuotexa [JOK
KauecTBeHHbIX 3a71a4 1o Teme "KIIJI anekTpoycraHOBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o0menue. Jlaboparopusie pabOTHI 11O | | bubnuotexa [JOK
Kypcy "CBeTOBbIE sIBICHUA" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o Teme | bubnuoreka LIOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ffO0c2d6a
100 [ToBTOpenue, o6o0IeHue. PaboTa ¢ Tekctamu o Teme | bubnuorexa [JOK
"Konebanus u BoiHbBI" https://m.edsoo.ru/ff0c2e82
o1 [ToBTOpenue, 0606meHune. Pabora ¢ Tekctamu 1o Teme | bubmmoreka [IOK
"CBeToBBIC SIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 00001eHne. PaboTta ¢ TekcTamu 1o Teme |
"KBaHTOBas U sijiepHas pu3uka'
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN IIPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS

7 KIIACC

Kon
NMpPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATHUSA

1.2

pasiiiaTth ABJICHHUA IO ONMCAHWUIO HX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHUEC

1.3

pacro3HaBaTh IHPOSIBIEHHE H3YyYEHHBIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4Hcie (GU3NYECKHUEe SIBICHUS B MPUPOJIE,
IIPU 3TOM MEPEBOAUThH MPAKTUYECKYIO 33aJauy B y4eOHYIO, BBIIEIAThH

CYLIECTBEHHbIE CBOMCTBA (MMPU3HAKH) PUZNYECKUX SBICHUN

14

ONMCHIBATh H3YYEHHbIE CBOICTBAa Tel M (U3HUECKUE SIBICHUA,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, I[PH ONHCAHUU MPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIWYUH, UX
0003HaYCHMSI M €IMHUIIBI (PU3NYECKUX BEIHMYUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOLME JAHHYI0 (U3WYECKYI0 BEJIMYHMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOMTHh TIpauKH  M3YyYEHHBIX  3aBHCHUMOCTEN

(I)I/I3I/ILIGCKI/IX BCIIMYHNH

1.5

XapaKTCPU30BaATh CBOMCTBaA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUA U IPOLICCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIPpU J3TOM JaBaTb CJIOBECHYIO
q)OpMYJII/IpOBKy 3aKOHa MW 3alMcCbiBaTb €ro MaT€MaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA TeNl, B TOM
4yycllie M B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BbIABIATh TNPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 jormyeckux ImaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3NYECKUX SABJICHUH, PU3NUECKUX 3aKOHA WIH

3aKOHOMEPHOCTH

1.7

pemath pacuy€THble 3a1ayu B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(bopMyIbl, CBSA3bIBaONINE (PU3NUESCKHE BETMYMHBI: HA OCHOBE aHAIM3a
yCIIOBHS 3aJa4yd 3alUChIBATh KPaTKO€ YCIOBUE, IIOJICTaBIATH
¢u3nyeckre BeTUYUHBI B (POPMYIIBI M TPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIE JJaHHBIC, HEOOXOAUMBIE AJIS PEIICHUs 3a71ay, OLIEHUBATh

PEATUCTUYHOCTD MOTYYCHHON (PU3NYECKON BEIIMYHHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(GU3NYEeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIIACIATDH
IpoBepsAeMOe  NpeAnoiokeHue  (FUmoTesy),  pasinyarb U
WHTEPIPETHPOBATh MOJYYCHHBIH pe3yabTaT, HAaXOAWUTh OIIUOKH B

XO0J¢ OIIbITa, ACJIAaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI TIO0 HAOMIOJCHUIO (U3UYECKUX SIBICHUH WU
¢busnueckux  CBOMCTB  Ten:  QopMyIHpOBaTh  MPOBEpsieMbIe
MPEANOJIOKEHNs, coOuMpaTb  YCTAHOBKY U3  MPEAJIOKEHHOIO

O60py,[[OBaHI/I$I, 3aIIMChIBaTh X0/ OIIbITa U Q)OpMYJII/IpOBaTB BBIBOJBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHHS C HUCIOJIb30BAHHEM AHAJIIOTOBBIX H
uudpoBBIX MPHOOPOB, 3aMKUCHIBATH MOKa3aHHUS MPHOOPOB C y4ETOM

3aJIaHHOM aOCOTIOTHON MOrPEUTHOCTH U3MEPEHHI

1.11

MPOBOJIUTh  HCCJEIOBAaHHE  3aBUCUMOCTH  OJHOM  (husnyeckoi
BEJIMYUHBI OT JIPYrOM C HCIIOJIB30BAHMEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YE€OHOTO MCCIEIOBaHUSA, COOMpPATh
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYS IPENI0KEHHOMY IIaHY,
(buKcupoBaTh PpPE3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE MTPEIJIOKEHHBIX TaOIUI] U TpapUKOB, AETIaTh BHIBOJIbI

10 pe3yJbTaTaM HUCCIIEJOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpEeHUs (PU3MUYECKHX BEIMYUH, CIEIys
MPeI0KEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEPEHUN coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYHMCIIATH 3HAYCHUE HCKOMOM

BCJIMYUHBI

1.13

C06J'IIOII8.TB InpaBujia TCXHUKU 0e301acHOCTH npu pa60Te C

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepu30BaTb MPUHLUIBI JEUCTBUS M3YyYEHHBIX
npuOOPOB M TEXHUUYECKHX YCTPOMCTB C TMOMOIIbIO HMX OINHUCAHUA,
UCHOJNb3ys 3HAaHHUA O CBOWCTBAaX (PU3UYECKUX SBIECHUH U

HeoOxouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANTH TNpUMEpPHl (HAXOOUTh HMHPOPMALUIO O TMpUMepax)
MPaKTHYECKOTr0 UCIOJIB30BaHMsI (PU3MYCCKUX 3HAHUM B TTOBCETHEBHOM
KU3HU i oOecrieueHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMH U TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHUS 3[J0POBbS U

CO6J'II-OI[€HI/I$I HOPM 5KOJIOTHYCCKOr'o IOBECACHUA B Oprmanmeﬁ cpeac

1.16

OCYILIECTBIISATH OTOOp MCTOYHUKOB MH(popManuu B ceTu HTEpHET B
COOTBETCTBUHM C 33/JIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOLINXCS 3HAHUM M MyTEM CPaBHEHMS Pa3IUYHBIX HCTOYHUKOB
BBIIENATh MH(OPMAIUIO, KOTOpas SBISAETCS MPOTUBOPEUMBON WU

MOJKET OBITh HEOO0CTOB CpHOﬁ

1.17

HCII0JIb30BATh npu BBITIIOJTHEHUH y4eOHBIX 3aJlaHui
HAyYHOTIOMYJISAPHYIO  JIUTEpaTypy  (PU3UYECKOTO  COAEpIKAHMS,
CIpaBOYHbIE MaTepualbl, pecypchl cetu MHTepHeT, BiaaeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMATUU

13 OJJHOM 3HAKOBOM CHUCTEMBI B IPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WUCTOYHMKOB wuH(popManmuu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIe MyOJUYHO JIeNaTh KpaTKue COOOIICHUS O
pe3ysibTaTaX TPOEKTOB WU YYCOHBIX HWCCIICIOBAHUN, TIPH 3TOM
IPaMOTHO HKCIIONb30BaTh HM3YYCHHBIH MOHATUHHBIM ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUEC Hpe3eHTaHHeI>'I

1.19

P BBINIOJHEHUH Y4E€OHBIX NMPOEKTOB M MCCIEI0BAaHUMN pacIpeensTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JauaMH,
CIIEIUTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIH BKJIAJ B JIEATENBHOCTh TIPYMIbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBASI MHEHUE

OKPYKaroII1X

8 KIIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHus

1.1

HUCIIOJIB30BAaTh IIOHATHUA

1.2

pasiinyaTth SABJICHUA IO OMNHMCAHWUIO HX XapaKTCPHBIX CBOICTB M Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JAaHHOC (1)I/I3I/I‘-IGCKOC SABJICHHUC

1.3

pacro3HaBaTh TNPOSIBICHHE M3YyYCHHbIX (PU3MUECKUX SBICHUH B
OKpYKalollleM MHUpe, B TOM 4Hclie (PU3NYECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 331auy B y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOMCTBA (MMPU3HAKH) PUZUYECKUX SBJICHUN

14

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA Tel W (DU3UYECKHE SIBICHUS,
UCHONb3ysd (U3MUYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
0003HAYECHMS U €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTHMH
BEIMYMHAMHU, CTPOMTHh TIpaUKM  M3YyYEHHBIX  3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCIIMYNH

1.5

XapaKTepU30BaTh CBOKMCTBA Tel, (PM3MUSCKUE SIBIICHUS W IPOIIECCHI,
HCIOJIb3ysl H3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMyIIMPOBKY 3aKOHAa ¥ 3alKMCBIBATh €r0  MaTeMaTHYECKOe

BbIPAKCHUEC

1.6

OOBSICHATH (PM3NYECKHE MPOIECCHl U CBOMCTBA TEJN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JOrMYecKuX ILIAaroB ¢ NOMOWIIbIO | — 2 M3Yy4EeHHBIX CBOMCTBA

(bu3nuecKuX SIBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3a7auu B 2 — 3 NEMCTBUS, UCHOJB3YS 3aKOHBI U
(bopMyIIbl, CBS3bIBaONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAIN3a
YCJIOBHUS 3a/1a4M 3alIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HENOCTATOK
JAHHBIX U1 peLIeHMs 3a/laud, BbIOUpATh 3aKOHBI U (HOpMYIIH,
HeoOXouMBble ISl €€ pelIeHUs, MPOBOJUTH PacdE€Thl U CPaBHUBATDH
MOJTly4YeHHOE 3HaueHHe (U3UUYECKOM BEIMYMHBI C HU3BECTHBIMHU

JaHHBIMH

1.8

pacnio3HaBaTb HpOGHeMBI, KOTOPBIC MOXHO PpCHINTHL IMIPpHU IMOMOIIN
(1)H31/I‘ICCKI/IX MCTOHOB, UCIIOJIb3YA OIMMUCAHUC UCCIICAOBAaHNA, BBIACIIATH
IMPOBEPACMOC TMPEATIOJIOKECHNUEC, OLUCHHUBATL IMPABUJIBHOCTL IIOPSAIAKA

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBOABI

1.9

MPOBOJNUTH OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUA WM
¢u3uyeckux  CBOMCTB  Tel:  (OPMYyIHMpOBAaTH  IPOBEPSiEMBbIC

NPEANONIOKEHUS,,  cOOMpaTh  yYCTAHOBKY M3  NPEIUIOKEHHOTO




000pyI0BaHUSs, OMMCHIBATH X0 OTBITa U (POPMYITHUPOBATH BBHIBOBI

1.10

BBIIIOJIHATL IPAMBIC HU3MCPCHHA C HCIIOJB30BAHHUCM AHAJIOTOBBIX
HpI/I60pOB 1 JaTYHUKOB (l)I/I3I/I‘IeCKI/IX BCJIIMYMH, CPAaBHUBATh PE3YJIbTAThI

M3MepeHui ¢ yu€ToM 3ajaHHON a0COFOTHON TOTPEITHOCTH

1.11

MPOBOJUTH  HCCICIOBAHUE  3aBUCUMOCTH  OJHOW  (hHU3HUYECKOMH
BEJIMYUHBI OT JPYyrol C UCHOJB30BAHUEM IPAMBIX HW3MEPEHHUM:
IUIAHUPOBATh HCCJIEOBAaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, clenys MpeUIoKeHHOMY  IUIaHy,  (uKcHpoBaTh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJE TAaOMUI] U TpadUKOB,

ACJIaTh BBIBOJELI 110 pE3YyJibTaTaM HUCCIICAOBAHUA

1.12

IIpOBOAUTH KOCBCHHBIC HU3MCPCHUA (bI/ISI/I‘leCKI/IX BCIINYHH:
IUIAHUPOBATbL U3MCPCHUS, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
(QU(S13% HpGI[JIO)KeHHOfI WHCTPYKIIMK, W BbIYUCIIATH 3HAYCHUC

BCIIMYMHBI

1.13

coOyoaTh IpaBUja TEXHUKH Oe3omacHocTH 1nipu pabore ¢

n1abopaTopHBIM 000pyI0BaHHEM

1.14

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONUCAHUSA, HCIOJb3Ys
3HaHUS O CBOHCTBax (U3MUECKUX SBJICHUH M HEOOXOIMMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacro3HaBaTb MPOCTHIC TEXHHUYCCKUC yCTpOﬁCTBa U U3MCPHUTCIIBHBIC
HpI/I60pH o ¢xXeMaM MU CXCEMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIIBHBIM MW HapalJICIIbHbBIM
COCOIMHCHUCM 9JICMCHTOB, pa3ianyad YCIOBHBIC 0003HaUCHHS

3JIEMEHTOB JJIEKTPUUYECKUX LETIEN

1.16

MPUBOJUTE TpUMeEpbl (HaXoAuTh HWHGOPMALMIO O MpUMepax)
MPAKTUIECKOTO MCTONh30BaHMs (PU3HMUECKUX 3HAHUN B MTOBCETHEBHOMN
KU3HM g oOecriedeHus: 0e30MacHOCTH Tpu  OOpamieHuu ¢
npudopaMu U TEXHHYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3I0POBbS U

CO6JIIO,Z[CHI/I}I HOPM 5KOJIOTMYCCKOT'0 NOBCACHUSA B Opr)KaIOH_ICﬁ cpeac

1.17

OCYILIECTBIATH MOUCK HHPOpPMAINK (PU3HUECKOTO COAECPKAHUS B CETU
HHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUW W IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HMCTOYHHKOB BBIJACIATh WH(OPMAINIO, KOTOpas

SBJISIETCS] IPOTUBOPEUNBOM WIIK MOXKET ObITh HEAOCTOBEPHOI

1.18

UCITOJIb30BaTh NPU  BBIOJTHEHWH  YYEOHBIX 3aJaHUil  HAY4HO-




MOMYJISIPHYIO JINTEPATypy (U3UYECKOrO COJEp:KaHus, CIPaBOYHBIC
MaTepuansl, pecypcsl cetu  VHTepHeT; Biuaaerb INpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust MHOOPMAIIMH U3 OAHOM

3HAKOBOM CUCTEMBI B JPYTYIO

1.19

CO3/71aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mmas uHGOpMAIMIO W3 HECKOJBKUX HCTOYHHKOB (PH3UIECKOTO
COICp)KaHUs, B TOM YHCIEC MYOJMYHO IMPEJACTABIATh PE3YJbTaThl
MPOCKTHOM WJIM HCCJICIOBATEIbCKON JCSITEIBHOCTH, TMPH 3TOM
IPaMOTHO KCITIOJIb30BaTh H3yYCHHBIH MOHATHHHBINA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUEC Hpe:ﬁeHTaHHeﬁ

1.20

MIpHU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M HCCIICAOBAHUHN (PH3HMUECKUX
IIPOLIECCOB pacrpeAessaTh 00SA3aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEUCTBUMI M KOPPEKTUPOBAaTb  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIH BKJIQJ, B JEATEIBHOCTb IPYIIbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE€  B3aUMOJACWCTBHE,  NPOSABIAS  TOTOBHOCTh

paspeniatb KOHPIUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATh NU3YUYCHHBIC ITOHATU

1.2

pasiiiaTth ABJICHUA MO ONMCAHWIO HX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAaHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHE M3YYCHHbIX (U3MUYECKUX SBICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHUS B MPHUPOJIE,
IIPH 3TOM MEPEBOJUTH MPAKTHUECKYIO 33/1a4y B y4EOHYIO, BBLACTATDH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) PUZNYECKUX SBJICHUN

14

ONHMCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (DHU3UYCCKHE SBIICHHSI,
WCTIONB3Ysl  (DM3WYECKHE BEIWYMHBI, TPH OIMUCAHUHM TPABHILHO
TPaKTOBaThb  (PU3UYECKHI  CMBICT  HCIONB3yeMbIX  BEIWYHH,
0003HaYCHUSI U €IUHUIIBI (PU3UICCKUX BEIIMYWH, HAXOIUTh (POPMYJIBI,

CBS3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYUHY C JPYTUMHU




BEJIMYMHAMH,  CTPOUTH  TpauKM  M3YYEHHBIX  3aBUCHMOCTEH

(hU3HYECKUX BETUYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKUE SBJICHUS U TPOILIECCHI,
UCIOJIb3YSl M3YYEHHbIE 3aKOHBI, MPU ITOM JaBaTh CJIOBECHYIO
(GOopMyIMpPOBKY 3aKOHAa ¥ 3alKChIBaTh €r0  MaTeMaTHYeCKOe

BBIPAXXCHUEC

1.6

O0BSICHATH (PU3NYECKHE MIPOLIECChl U CBOICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JOrM4ecKux ILIAroB ¢ NOMOIIbKO 2 — 3 H3YYEHHBIX CBOMICTBA

(bu3NYEeCKNX ABICHUN, (PU3MUECKUX 3aKOHA HITM 3aKOHOMEPHOCTH

1.7

pemiate pacu€rHble 3ajadd (OMHMparoluecss Ha cuctemy uz 2 — 3
YpaBHEHUI), WCIONB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIUE
¢u3nueckre BENUWYMHBI: Ha OCHOBE aHaJIM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONINE  WIIH
M30bITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMbIE
JUISL PEIICHHs, MPOBOAUTH PACUEThl U OILICHHBATh PEATMCTUYHOCTH

MIOJIyYE€HHOT'0 3Ha4€HUsI PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh NpPOOJEMbl, KOTOPbIE MOYKHO pEIIUTh IpPH IOMOIIU
(U3NYECKUX METO/I0B, UCIIOJIb3Ysl OMMCAHUE HCCIIEeI0OBAHNUS, BBIICIATh
MIPOBEPSIEMOE TMPEIIIOIOKEHNE, OLICHUBATH IPABUIBHOCTh IOPsIKA
MIPOBEACHUS MWCCIEAOBaHUsA, JElaThb BBbIBOJABI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIOIEHUH U OTIHITOB

1.9

MPOBOJNTH OIBITHl 0 HAONIOJCHUIO (U3WYSCKUX SBICHUH WIH
(hU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO0 HabOpa 00OpYIOBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATEH BHIBOJIBI

1.10

NPOBOJUTH TPH HEOOXOTUMOCTH CEpPHI0O TPSAMBIX H3MEpPEHHIA,
ompeneNsisi cpeaHee 3HAYCHHE HW3MEpsieMOol BeTWduHBI ((OKYyCHOE
paccrosiHue coOuparomeil JuH3bl), 000CHOBBIBATH BHIOOp crocoba

U3MepeHus (M3MEpUTEIBHOTO prudopa)

1.11

MPOBOJIUTHh HCCJEAOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
WCIIONb30BAHUEM MPSIMBIX HU3MEPEHUM: TJIAaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAHOBKY, (UKCHPOBATH PpPE3yJbTaThl

HOHy‘IGHHOI\/'I 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJINYHMH B BHJC Ta6JII/II_II/I




rpaduKoOB, A€TaTh BBIBOIBI 110 PE3yIbTaTaM HCCIIEIOBaHUS

1.12

MPOBOJIUTH  KOCBEHHBbIE  WM3MEpPEHHS  (U3NYECKUX  BEIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CIEeAysd MNPEUIOKEHHOM WHCTPYKLIHH,
BBIYUCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATH IOJIyYEHHBIC

pe3yJIbTaThl C YYETOM 33JaHHOM HOTPELIHOCTH U3MEPEHUI

1.13

CO6.]'IIOI[8,TI) ImpaBujia TEXHUKH Oe3omacHOCTH Ipu pa60Te C

J1a00paTOPHBIM 000PYIOBaHUEM

1.14

pa3nuyaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHuajibHasi TOYKa, aDCOIOTHO TBEPIOE TEJIO0, TOUSUHBIH UCTOYHHUK
CBETa, Jy4, TOHKas JHMH3a, IJIAHETApHAs MOJENb aTOMa, HyKIOHHAsA

MOZCJIb aTOMHOTI'O spa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUA, HCIOJb3Ys
3HaHUS O CBOMCTBax (U3MUECKUX SBICHUH M HEOOXOIMMBbIE

¢dusnvecKne 3aKOHOMEPHOCTH

1.16

HCIIONBb30BAaTh CXEMbl U CXCMAaTUYHBbIE PUCYHKH H3YyUEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS N300paKeHUN B MJIOCKOM

3epKajie U coOMparoleit JnH3e

1.17

NPUBOAMUTH TNpHUMEPHl (HAXOAMTh HMH(OpPMAIMI0 O MpUMeEpax)
MPaKTUYECKOrO MCIOIb30BaHUsI (U3NYECKUX 3HAaHUHN B MTOBCETHEBHOM
KHU3HM Ui o0ecriedeHHss ©O€30macHOCTH MpH  OOpaleHHuH ¢
npuOOpaMy U TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHUS 3/10POBbs U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 NOBCACHUA B Opr)KaIOH_ICﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK MH(POPMAIIUN (PU3NIECKOTO COJIEPKAHUS B CETH
WntepHer, camocTosTensHO (HOpMYIHpys TOMCKOBBIM  3arpoc,
HaXOOUTh IYTH  OMNpEAEJeHUs]  JIOCTOBEPHOCTH  MOJYUYEHHOU
uHpOpMallMd Ha OCHOBE HMEIOIIMXCS 3HAHUN U JOMOJHUTEIbHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh IPU  BBHINOJHEHUM Yy4YEOHBIX 3aJaHUM  HAy4YHO-
NOMYJISIPHYIO JINTEPaTypy (U3NYECKOrO COJEp:KaHus, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTd VHTepHeT; BiaaeTs NpHEMaMH

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust MHOOPMAIIMH U3 OIHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBCHHBIC IUCHMEHHBIC M YCTHBIC COOOIICHHUS HaA
OCHOBE HH(POpPMAIIMM M3 HECKOJbKHUX HMCTOYHUKOB (PHU3UYECKOTO
COJIEpKaHusl, MyOJIMYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOW WIIH
HCCIIEA0BATEILCKOM JIeSITeIIbHOCTH, npu 3TOM rpaMOTHO
KCMOJI30BATh U3YyYEHHBIN NOHATUIHBIN aIlrapar u3y4aeMoro pasaeia
(GU3UKM M CONMPOBOXIATh BBICTYIUICHHE IIPE3CHTAMEH C Y4ETOM

0Cc00EHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (DU3HUECKUX
MIPOLIECCOB PaCHpPEeNsITh 0053aHHOCTU B IPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAUTh 34 BBIIOJIHEHUEM IUIAHA
JEWCTBUA W  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSBIsAS  T'OTOBHOCTH

paspeniatb KOHPIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3nea

Kon
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHWUM OKPYXXAIOIIEIO MHPA

1.1

®usuka — Hayka O M[Opupoje. SBIEHUS NPUPOJBI.
®Ou3NYECKUE  SBICHUS: MEXAHWYECKHE,  TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue  BenuuuHbl.  M3Mmepenue — pusmueckux
BenuunH.  Dusmueckne  npubopel.  IlorpemrHocts

n3MepeHuil. MexyHapo/iHas CUCTEMa €IUHUI]

1.3

EcTtecTBeHHOHayuyHbIi METOJ NO3HaHMs: HaOIIOAEHUE,
IIOCTAHOBKA HAay4HOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
OKCTIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

Ha6J’IIO,Z[aCMOFO SABJICHUA

14

Onucanne GU3NIECKUX SBICHUHN C TOMOIIBIO0 MOJIETICH

1.5

[IpakTuyeckue paboThI:

N3mepenue pacCTOSHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeNa.
Onpenenenue pa3mMepoB MaJlbIX TeJl.

W3mepenue temmepaTypbsl IpU MOMOIIU >KUIAKOCTHOTO

TCPMOMETPA U JaTUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEAEHMA O CTPOEHNU BEHIECTBA

2.1

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl.
OnbIThl,  JOKa3bIBAIOIIUE  JIUCKPETHOE  CTPOEHUE

BEIECTBA

22

JlBwxenne  yactmip  BemiectBa.  CBsi3b  CKOPOCTH
JIBWKEHHMS] YacTHI] C Temmeparypoil. bpoyHoBckoe

nBukeHue, uddysus

23

B3anmopaeicTBie yacTUI BELECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHUC




24

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B,
KUAKOcTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TEIl.
B3auMocBs3p MeXJly CBOWCTBAaMM BEILECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSIHUH BOJbI

2.6

[IpakTuueckue pabOTHI:

Onenka jauamerpa aromMa  METOAOM  pAaoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

OnbITHI 110 HAOJIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OnbIThI 110 00HapyKEHUIO JIEUCTBUS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHHME U B3AMMOJIEMCTBUE TEJI

11 Mexannueckoe JIBUKEHHE. PaBHomepHOE 51
' HEPAaBHOMEPHOE JBUKCHUE
s Ckopoctb. Cpeansisi CKOPOCTb INpU HEPABHOMEPHOM
' JBUKEHUU. PacyéT myTu u BpeMeHu ABU>KEHUS
SBnenue wHepnuu. 3akoH WHeEpUMH. B3aumonelicTBue
33 TEJl KaK IPUYMHA U3MEHEHUSl CKOPOCTU JIBWIKEHUS Tell.
Macca kak Mepa HHEpTHOCTH Teja
Y [TnoTHOCTH BemiecTBa. CBA3B IIIOTHOCTU C KOJIUYECTBOM
' MOJIEKYJI B €JJUHHIIE 00bEMA BElleCTBa
35 Cuna Kak XapakTepHuCcTUKa B3aUMOACHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepenme cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
17 SIBnenue TArOoTEHUs U cuina TshkecTH. Cuia TSHDKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
18 Cuna Tpenus. TpeHUE CKOJBKEHHS W TPEHUE TMOKOS.
' Tpenue B npuposie U TEXHUKE
1.9 CroxeHue Cuj, HalpaBlICHHBIX IO OJHOW NPSAMOM.
' PaBHOnelicTBYIOIIAsA CUT
[IpakTuyeckue paboThI:
3.10 OnpeneneHue CKOPOCTH  PABHOMEPHOIO  JIBUKEHMS

(wapuka B KUAKOCTH, MOJAETH  DJIEKTPUYECKOTrO




aBTOMOOWJIA M Tak jJanee). OmnpeneneHue cpegHen
CKOPOCTM CKOJBXEHHUs Opycka WIM IIapuka 110
HAKJIOHHOM  mIockocTH. OmpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, J€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTSDKEHUs (nedopmanyu) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTD CHJIbI TPEHUS CKOJIbKEHMS OT BeEca Teja U

XapaKTepa COIMPHUKACAOIUXCs HOBCpXHOCTCﬁ

Du3nyecKue SIBICHNS B IPUPOJE: IPUMEPBI IBUKEHUS C
3.11 Pa3JIMYHBIMU CKOPOCTSAMHM B KUBOM U HEXXUBOU IIPUPOJIE,

JIEMCTBHUE CUIIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoucTBa: JTMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN U TA30B

Hasnenue TtBEpAoro Ttena. CrocoObl YMEHBIIEHUS U

+ YBEJIMYEHUS 1aBICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIABJICHHS Ta3a OT 00bEMa,
' TEMIIEpaTypbl
43 [lepenaua naBieHus: TBEPABIMU TeJIaMHM, KHUJIKOCTIMU U
' razamu. 3akoH [lackains. [THeBMaTHUeCKHEe MaIIUHbBI
3aBUCUMOCTh  JIaBJIEHMS  JKUAKOCTH  OT  TJIyOWHBI.
4.4 IMunpocratuueckuii mapagokc. CooOIIaOmuecs: COCy/Ibl.
['unpaBnuueckre MEXaHU3MBbI
ATtMmocdepa 3emau u atMocepHoe naBiaeHue. [Ipuannbl
15 CYIIIECTBOBAHUST BO3AYIIHOW 00070uku 3emin. OnbiT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO ABICHUS OT
BBICOTHI HaJl YpPOBHEM MODS
46 N3mepenue armocdepnoro nasieHus. [Ipubopst s
' M3MepeHust aTMOC(hEpHOro AaBICHUS
JleficTBHE KMIKOCTH M ra3a Ha INOTPYKEHHOE B HHUX
4.7 Teno. BeltankuBaromas (apxumenoBa) Ccuia.  3aKoH
Apxumena
4.8 [InaBanue ten. BosgyxomnaBanue
49 [IpakTuyeckue paboThI:

I/ICCHeﬂOBaHI/Ie 3aBUCUMOCTH B€Ca TC€jla B BOJC OT




00béMa TMOTPYKEHHOM B KUJAKOCTh YacTH  Tela.
OnpeneneHne BhITAIKUBAIONIEH CHIIbI, IEUCTBYIOIIECH Ha
TeJIo, MOTPYXEHHOE B JKHJIKOCTb. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JIEHCTBYIOIICH
Ha TEIO0 B JKUIAKOCTH, OT Macchkl Tena. OIBITHL
JEMOHCTPUPYIOIINE  3aBUCHUMOCTh  BBITAIKUBAIOLIECH
CWJIBI, ACHCTBYIOIICH Ha TEJIO B >KHIKOCTH, OT 00bEMa
MOTPYKEHHOW B JKUJKOCTb YaCTU TeJa U OT ILUIOTHOCTH
JKHIKOCTH. Koncrpyunposanue apeomMerpa WA

KOHCTPYMPOBaHME  JIOOKM U OmpeleleHue e

TPy30NI0ABEMHOCTH

dusnyeckue  SABICHUS B IPUPOJIE: BIIMSTHUE
4.10 aTMOC(EPHOTO JIaBJICHUS HA KUBOH OpraHU3M, TUIaBaHHC

pBIO

Texaudeckue ycTpoiicTBa: COOOIIAIOMIMECS COCY[IBI,
411 YCTPOMCTBO  BOAOMPOBOJA, THIPABIMUYECKUI  Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTDB, DHEPT 1A

5.1 Mexanunueckas paboTa
52 Mexanuyeckas MOIIIHOCTh
53 [IpocThie  MexaHU3MBI:  phluar, OJIOK, HaKJIOHHAs
' IJI0CKOCTH. [IpaBuiio paBHOBECHS pblyara
54 [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKy
«3onmotoe  mpaBwio»  MexaHukd.  Koadguuuenrt
5.5 TOJIE3HOTO JIeCTBUS MEXaHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
sg [lonnass MexaHuWyeckas 3HEprus. 3aKOH U3MEHEHHUS U
' COXpaHEHHUS MEXaHWYECKON YHEPTUH
[IpakTuueckue paboThI:
59 Onpenenenue paboOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM

JABMKCHHUM TCJIa IIO FOpH30HTaHLHOfI MMOBCPXHOCTH.




HccnenoBanue yCIIOBUI paBHOBECHS phluara.
Mamepenne KIIJ nHakmoHHOW miockocTu. HM3ydenue

3daKOHa COXpaHCHUA MEXaHHUYECKOI OHECPrun

dusndyeckue SBICHUS B npupoAec: pblHaru B TECIC

5.10
YyeJoBeKa
TexHu4yecKkue YCTpOWMCTBA: pblUar, IOABWKHBIA U
5.11 HETIOJBYIKHBIN OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1IeMEHTBHI COIePKAHUSA
pasnea 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJSPHO-KHHETUYECKOM
61 TEOpUM CTPOCHUS BemecTBa. Macca u  pa3Mepsl
' Mosiekyd.  OmbIThl,  TOATBEPKIAIOLIME  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKWUHETUYECKON TEOPUHI
Mopenn  TBEpAOrO,  KMJIKOrO W razoo0pa3HOro
6.2 cocTosiHUI BemiecTBa. Kpucrammmueckue u amopdHbIe
Tena
OObsicHEHHE CBOMCTB ra3oB, KUJAKOCTEW U TBEPIBIX TeJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKMHETUUYECKOMN
6
TEOpUHU
6.4 CmaunBaHue U KalWJUTSIPHBIC SIBJICHHS
6.5 TemioBoe paclIupeHHe U CKaTHE
66 Temneparypa. CBsi3p TemrepaTypsl CO CKOpPOCTBIO
' TETJIOBOTO JIBUKEHUS YaCTHUIT
67 Buytpennss sueprus. CriocoObl U3MEHEHHsI BHYTpEHHEH
' SHEPTUH: TETIJIoNepeada U COBEPIICHUE PAOOTHI
68 Bunpl Temonepenaun: TEMIOMPOBOAHOCTD, KOHBEKIINSA,
. U3ITy4YeHue
6.9 KommgectBo  TEmIOTHI. VnaenpHas  TEIUIOEMKOCTH




BCIICCTBA

TermmooOMEH W TEIJIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIJIOBOro OanaHca
611 IInaBiieHne U OTBEpAECBAaHUE KPUCTAUIMUECKUX BEILIECTB.
' VY aenpHas TEIUIOTA IUIABICHUS
[TapooOpazoBanue  u  KoHAeHcanus.  VcmapeHue.
6.12 Kumienne.  YnaenpHas  Temiora — mapooOpa3oBaHUSL.
' 3aBUCHUMOCTb TEMIIepaTypbl KUIIEHUS OT aTMOC(HEpHOro
JIaBJICHUS
6.13 BnaxHocTs Bo3yxa
6.14 OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CrOPAHUs
[Tpuniuner  paGotel  TemoBblx — asurareneit  KILJ]
6.15 TEIUIOBOTO JABUrares. TeruloBble NBUTATENd U 3allWTa
OKPY KaIOILEeH Cpeibl
3aKOH COXpaHEHMsI U IIPEBPALLCHMSI SJHEPTUU B TEILIOBBIX
6.16
poreccax
[TpakTyeckue paboThI:
OnbITh o 00OHapyKEHUIO JEUCTBUS CHII
MOJIEKYJISIPHOTO IIPUTSKEHMSL.
OneITel 1O BBIPAIIMBAHMIO KPUCTAJIJIOB IIOBAPEHHOU
COJIM WJIN caxapa.
OnbITH! 110 HAOIOIEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
KUAKOCTEN U TBEPIBIX TE.
Omnpenenenue AaBieHUs BO3yXa B OaJIOHE LINpUIIa.
6.17 OnbITB, JAEMOHCTPUPYIOIIHAE 3aBUCUMOCTH JIABJICHUS

BO3/IyXa OT ero 00bEMa 1 HarpeBaHUsI WU OXJIAXKICHHSL.
[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTH JIJTMHBI
CTONOWKA >KHJIKOCTH B TEPMOMETPUYECKOU TpyOKe OT
TEMIIEPATYPBI.

Habmioienne M3MeHeHUs BHYTPEHHEW DHEpPrHH Tela B
pe3ynbTaTe Terionepenadn U paboThl BHEIIIHUX CHIT.
HccnenoBanue sSBICHHS TEIUIOOOMEHA MTPH CMEITUBAHUH

XOJIOIHOW U TOpsTYE BOPBI.




OnpeneneHne KOJNHYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM TMPHU TEIUIOOOMEHE ¢ HArpeThiM METAJLUTUYCCKUM
[IUJTAHJIPOM.

OrnpezeneHne yaeabHON TEMI0EMKOCTH BEIIECTRA.
HccnenoBanue npoiecca uCapeHusl.

Ornpezenienre OTHOCUTENILHON BIQKHOCTH BO3/TyXa.

OnpeneneHue yaenbHON TEMIOTHI IUIABICHUS JIbAA.

6.18

dusnueckue SABICHUS B NPUPOJE: IMOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIE SBICHUS B IPHPOJE,
KpHUCTaUTBI B Tipupoae, u3inydeHue ConHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHETA.

6.19

TexHuyeckue  yCTpOMCTBA:  KAaNWLIAPBL, IIPUMEPHI
WCIIOJIB30BAaHNsl KPUCTAJLIOB, >KMJIKOCTHBIA TEPMOMETP,
JAaTYMK TEMIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, TMIPOMETpPBI, IICUXPOMETp, HapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHECTO CrOpaHus.

OJIEKTPUYECKHUE 1 MATHUTHBIE SABJIEHUA

7.1 OnexTpusanus Tei. [[Ba pona 3IeKTpUUIECKUX 3apsiioB
B3anMonelictBue 3apsbkeHHBIX Tel.  3akoH  KyioHa

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJAECHUCTBUS 3apsSKEHHBIX TEJl OT
BEJIMYMHBI 3aps/I0B U PACCTOSHUS MEXK LY TEJIaMH)
Onektpuueckoe noje. HanpsxEHHOCTh AIEKTPUUYECKOTO

7.3 nosist. [IpuHOMN cynepno3uuuy AIEKTPUYECKUX I0JIeH
(Ha KaYeCTBEHHOM YpPOBHE)
Hocurenu snekTpuueckux 3apsiioB.  DJIEMEHTapHBIN

74 anekTpuueckuit 3apsa. Ctpoenue aroma. [IpoBogHukn n
TDJIEKTPUKU

7.5 3aKOH COXPaHEHHUsI JIEKTPUUYECKOTO 3apsiaa

76 ONEeKTpUYeCKUid  TOK.  YCIOBUSL  CYLECTBOBaHUS

' AIIEKTPUYECKOTO TOKA. FICTOUHMKH ITOCTOSIHHOTO TOKA
7.7 JlencTBust 3JIEKTPUIECKOTO TOKa (TeroBoe,




XUMHUYECKOE, MAarHUTHOE). OJIEKTPUUYECKUII TOK B

KUIKOCTAX U ra3ax

OnexkTtpuueckas uenb. Cuina ToOKa. OJIEKTPUYECKOE

7.8

HanpsKeHNe

9 ConportusneHue IIPOBOJIHUKA. VY nensHOE

7.

COIPOTHBIICHUE BEILIECTBA
7.10 3akon Oma JJ1g yyacTka 1enu

[TocnenoBarenbHOE M MapajuIEIbHOE  COEIMHEHHE
7.11

IIPOBOTHUKOB

PaGota u MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyis — Jlenna

ONeKTpUYecKue Lenu U NOTPEOUTENH 3IEKTPUYECKON
7.13

sHepruu B ObiTy. KopoTkoe 3ambikanue

ITocTostHHBIE MarHuThl. B3aummonelcTBHe IOCTOSHHBIX
7.14

MarHuTOB

MaruutHoe mnone. MarHutHoe mone 3€MIIM U €ro
7.15

3HAYEHME JUIsl )KU3HU Ha 3eMiie

OmneiT Opcerena. MarHuTHOE MOJE 3JIEKTPUIECKOTO TOKA.
7.16

ITpMeHeHne 3JIEKTPOMAarHUTOB B TEXHUKE

JleiicTBE MarHUTHOrO TOJS HA IMPOBOAHHUK C TOKOM.

DJEeKTpOABUIaTENb MOCTOSIHHOIO TOKa. Mcrnoip3oBaHue
7.17

AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCHOPTE

Onertel @apages.  SIBiIeHHME  DIIEKTPOMATHUTHOU
7.18

nHaykiuu. [Ipasuo Jlenma

DNeKTporeHepaTop. Crioco6b1 MOJIy4EHUS
7.19 IEKTPUYECKOU JHEpPIruM. DNEeKTpOCTaHIIMH Ha

BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH

[TpakTuyeckue paboThI:

OnbITh! IO HAOJIIOAEHUIO SJIEKTPU3ALUH TEJT HHAYKIIUEH
7.20

U TIPU COTIPUKOCHOBEHHUU.

UccnenoBanue nOEWCTBUSA  DJIEKTPUYECKOIO IOJIL  HA




MMPOBOAHUKHU U JUIJICKTPUKH.

COopka u mpoBepka paOOThI IEKTPUUECKOW LIEMU
IIOCTOSIHHOT'O TOKa.

W3mepeHue U peryJimpoBaHHUe CUIIbI TOKA.

N3MmepeHnune u perynupoBaHue HAIPSKEHUS.
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yepe3
pPE3UCTOP, OT CONMPOTHUBIIEHUS PE3UCTOpPA U HAIPSKEHUS
Ha PE3UCTODE.

OnbIThl, JIEMOHCTPUPYIOLIHE 3aBUCHUMOCTh
AJIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, IJIOLIAAH [TONEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TIpU
[IOCJIEI0BATEIBHOM ~ COCIMHEHHHM JBYX PE3UCTOPOB.
[TpoBepka npaBuiIa A CUJIBI TOKA MPHU MapajuIeIbHOM
coeMHEeHUu  pesuctopoB.  OmnpeneneHue  pabOTHI
JIEKTPUUYECKOTO TOKA, WAYIIErO0 4Yepe3  PEe3UcTop.
OnpeneneHue  MOLIHOCTH  JJEKTPUYECKOTO  TOKA,
BbIIETIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCHMOCTH
CHJIBI TOKA, MIYLIErO 4Yepe3 JAMIIOUKy, OT HaIpsKEHUs
Ha Heil. Onpenenenue KIIJ1 narpesarens. Mccrnenoanue
MAarHuTHOTI O BSaHMOﬂeﬁCTBHﬂ IIOCTOSIHHBIX MAarHuToOB.
W3y4eHre MarHuTHOTO IOJIsI IOCTOSTHHBIX MarHUTOB IIPU
uxX o0beAMHEHMM M  pasjeneHun. MccienoBanue
JIEUCTBUSA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  I€MOHCTPUPYIOIIME  3aBHCHUMOCTH  CHJIBI
B3aMMOJEHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa W HalpaBlIeHMs ToKa B Karymke. M3ydeHue

HeﬁCTBHH MAaroiuMTHOIO IOJid Ha IMPOBOJHUK C TOKOM.

Konctpynposanue " W3y4YEHUe paboThI
3JIEKTPOABUTATEIS. Hsmepenue KITI
ANEKTPOJABUTATEIHHON YCTaHOBKH. OnbITHI o

HUCCICOOBAaHUIO SABJICHHUA SHGKTpOMaFHHTHOﬁ WHAYKIOWH:

HCCICIOBAaHUC W3MCHEHMH 3HAYCHUS H HaIpaBJICHUA




HHAYKIOUOHHOT'O TOKa

7.21

@duznyeckue SBICHUS B TMPHUPOJAE: DIEKTPUUYECKHE
ABIICHUS B  atMocdepe,  AIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJIe 3eMJIH, Iperd IMOIOCOoB,
POJIb MarHUTHOTO TOJIS JIJIS )KU3HU Ha 3emiie, MOJIIPHOE

CHAHHUC

7.22

TexHu4yeckue yCTpPOMCTBA: 3IIEKTPOCKOII, aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUUK DJIEKTPUUYECKON DHEPIUH,
AIIEKTPOOCBETUTENbHBIE  NPHOOPHI,  HarpeBaTEIbHBIC
ANIEKTPOTIPUOOPHI (mpumepsl), AIICKTPUUYECKUE
IIPEJOXPAHUTEIH, DIIEKTPOMAarHUT, 3JIEKTPOJIBUTATENb

MMOCTOAHHOI'O TOKA, TCHECPATOP IMMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kon anementa IIpoBepsiemMble AIEMEHTBI CONEPIKAHUS
pasznena
MEXAHUYECKUE ABJIEHUA
g1 Mexannueckoe JABMXKEHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra

8.2 OTHOCUTENBLHOCTh MEXAHUYECKOTO JBHKEHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE ABUKEHUE
HepaBHoMepHOEe mpsAMonuHeldHoe aBrxkeHue. CpenHsis

8.4 U MIHOBEHHas CKOpPOCTb Te€ja IIPH HEPABHOMEPHOM
JIBHYKEHU U

8
g5 Yckopenue. PaBHOYyCKOpEeHHOE MIPSIMOJIMHENHOE
' JIBHKEHUE

8.6 CBobOonnoe nagenue. OnbiThl ["amues
PaBHOMEpHOE ABMKEHHME O OKpyxHocTH. llepuox u

8.7 yacTora oOpaimeHus. JIuneitHast U yrjoBasi CKOPOCTH.
L{eHTpOCTpPEMUTENBHOE YCKOPEHHE

8.8 ITepBbIii 3akoH HbhroTOHA

8.9 Bropoii 3akon Herotona




8.10

Tperuii 3akoH HeroToHa

8.11 [IpuHIIMI CynIepnO3ULIAM CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cUJla TPEHUS CKOJIbXKEHHUS, CUJIa TPEHUS
' IIOKOS, IpYTHe BUJIbI TPEHHUSI
% 14 Cuna TsDKECTM M 3aKOH BCEMHPHOTO  TSATOTEHUS.
' Yckopernne cBOOOHOTO MaICHHS
8 15 JBwxkenue  munaner  Bokpyr  Comnma.  IlepBas
' KOCMHY€ecKasi CKopocTb. HeBecoMoCTh 1 Iieperpy3ku
PaBHOBecue MaTepualibHOM TOUKU. AGCOIIOTHO TBEPAOE
8.16
TEJ0
817 PaBHoBecue TBEPIOro TeEna ¢ 3aKPEIUIEHHOM OCBIO
' BpaleHus. MomeHT cuibl. LlenTp TsbkecTn
8.18 Nmnynec Tena. U3menenue umnyisca. Miysbe cuiisl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBMXKEHUE
8.21 Mexanunueckas paboTa ¥ MOIIIHOCTb
8 Pabora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPrUH U PabOTHI
893 [ToreHumansHas 3Heprus  Tena, MOMHATOTO  Haj
' MIOBEPXHOCTBIO 3EMIIN
8.24 [ToTeHunanbHas SHEPTUS CKATON NPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEpPIrun
8.26 3aKOH COXPAHEHHS] MEXAaHUYECKOW YHEPTUU
[TpakTueckue paboTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka
WIM JIBWKEHHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tena MpPU PaBHOYCKOPEHHOM
8.27 IBIDKEHHUH 110 HAKJIOHHOU INIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IIyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HadallbHOM CKOPOCTH.
IIpoBepka rumoTessl: €cid MNpPU PABHOYCKOPEHHOM

JBIDKEHUU 0e3 HavyaJbHOH CKOPOCTH MYTH OTHOCSTCS




KaKk psAA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHH OJIHHAKOBEI.

HccnenoBanue 3aBUCHMOCTH CHIIbI TPEHUST CKOJIBKEHUS
OT CWIbl HOPMaJbHOrO JnamieHusi. OnpeneneHue
KodpduimeHTa TpeHus CKoibxkeHus. OrmnpenencHue
KECTKOCTH TMpPYXHUHBL. OnpeneneHue pabOThl  CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBIDKCHMH Tella TI10
rOpPU30HTAILHON TOBepXxHOCTH. Ompenenenue padoThI
CUJIBl  YOPYroCTM  NpH  IOgbEME  TIpy3a ¢
UCIIOJIb30BAHUEM  HEMOJBHUKHOTO M IOJIBUKHOTO

0JIOKOB

duznyeckue ABICHUS B mpupoac: MPUJIMNBLI U OTJIIUBEI,

8.28 nBwkeHrue TiaHeT COJMHEYHOM CHCTEMBbl, PEaKTHUBHOE
JIBIDKEHUE KUBBIX OPTaHU3MOB
890 TexHuyeckne  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

MMOJIOKCHUS, paCCTOAHUA U YCKOPCHUS, PAKCTBL

MEXAHUWYECKUE KOJIEBAHWA U BOJIHBI

KonebarenbHoe JABWKCHUC. OcHOBHbBIE XapaKTECPpUCTUKHA

> KOJIeOaHUI: IEPHO/I, 4YacTOTa, AMILTUTY/Ia
02 MaremaTnueckuii 51 [IPYKUHHBIN MasTHUKH.
' [TpeBpariieHre YHEPTUU MPH KOJIeOaTeIbHOM JIBIKEHUN
93 3aryxatomue kojeOaHus. BbIHYyXJIeHHbIE KoyeOaHUs.
' Pe3onanc
Mexannueckue BoyiHbl. CBOWCTBa MEXaHUYECKUX BOJIH.
94 IIpononbHBIE M MOINEpeYHbIE BOJIHBL. J[JIMHA BOJIHBI H
' CKOpOCTb €€ pacnpocTpaHeHus. MexaHndeckue BOJIHBI
B TBEPZIOM TeJI€, CEICMUYECKNE BOJIHBI
9.5 3ByK. I'poMKoOCTh 1 BeIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[TpakTueckue paboTHI:
Omnpenenenrie  4acToThl W HepHoAa  KojeOaHWH
97 MaTEeMaTHYeCKOr0 MasITHUKA.

OmnpeneneHrie  4acToThl W HepHoAa  KojeOaHWH
NPY>KHHHOTO MasTHUKA

HccnenoBanne  3aBHCUMOCTH — Tepuojna  KojeOaHWH




MOJIBEIEHHOTO K HUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH —Iepuoja  KoyieOaHUi
IPYKUHHOI'O MasTHUKa OT Maccel rpysa. I[lposepka
HE3aBHUCUMOCTH nepuozaa Kose6aHui rpysa,
MIOJIBEILIEHHOTO K HUTH, OT MAaccChl Ipy3a U >KECTKOCTU
NpYXUHBL M3MepeHne yCKopeHus: CBOOOHOTO MaICHHS
DusnyecKkue [BICHUSA B NPUPOJE: BOCHPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI,
LlYHaMH, 3XO
99 TexHuueckue yCTpOWCTBA: 3XOJIOT, HCIIOJIb30BaHUE
' yJIbTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI
l0.1 ONEKTPOMarHuTHOE MO0J€. DJIEKTPOMATHUTHBIE BOJIHBL.
' CBolicTBa 27IEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana »1eKTpOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoga cBera. CKOpPOCTh CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [IpakTuyeckue paboThI:
104 N3ydenue  CBONCTB  DICKTPOMAarHUTHBIX  BOJH  C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa
@dusnueckue SABICHUS B NpUpoAe: OHOJIOrMYecKoe
10.5 JEUCTBHE BUJIUMOTO, YABTPapHOIETOBOIO u
PEHTIE€HOBCKOI'O U3JTy4eHU I
106 Texuuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JIyueBas monens csera. MctouHuku cBera
11.2 [IpamonnHEHOE pacIpOCTpaHEHUE CBETA
113 Otpaxkenue csera. [1nockoe 3epkano. 3aKOH OTpaKEHUs
11 . cBeTa
114 IIpemomsieHne cBera. 3aKOH NPEJIOMIICHUS  CBETa.
' [TontHOE BHYTpEeHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop tyyeit B TuH3e
11.6 Ontuueckast cuctema (oToanmapara, MHUKPOCKONA U




TCICCKOIIa

['ma3 xak onruyeckas cucteMa. biaM3opykocts

11.7
JAIbHO30PKOCTh
118 Paznoxenue Genoro ceera B cuekTp. OnbiTel HploTOHA.
' CrnosxeHue CrieKTpajibHbIX LIBETOB. Jlucnepcust cBeTa
[TpakTrueckue paboTHI:
HccnenoBanne  3aBUCUMOCTH  yIJla  OTPaKCHHUSA
CBETOBOTIO JIy4ya OT yIJia MajeHHusl.
N3yueHne XapakTEepUCTHK H300paKeHUs NpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanne  3aBUCUMOCTH  yrja  IPEJIOMIICHUS
CBETOBOTIO JIy4ya OT yrja MaJIeHus Ha TPAHUIIE «BO3JIYX —
11.9 CTEKJION.
[TonyueHne u300pakeHUH C TMOMOILBIO COOMparolIeH
JIMH3BL
Onpenenenre (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHJIBI COOMPAIOIIEH JINH3HI.
OneIThl MO pa3foKEHUI0 Oenoro cBera B CHEKTP.
OnbITel IO BOCHPUATHIO LBETa MPEAMETOB MPU HX
HAOJII0/IEHUH Yepe3 LIBETOBbIE (PUIIBTPBI
dusnyeckue siBieHUs B pupoae: 3atmeHus ConHua u
11.10 JlyHbl, 1IBeTa TeN, ONTHYECKUE SIBICHUS B aTMocdepe
(uBeT Heba, pedpakuus, pagayra, MUPaxK)
11 Texnuueckune YCTpOMCTBA: OUKH, [IEPUCKOII,
' ¢doToanmapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
1 OmnbiTel Pesepdopra u miaaHerapHas MOJAETb aTroMa.
. Mopens atroma bopa
1o Hcnyckanve M TNOIVIOIIEHHE cBeTa aToMOM. KBaHTHI
12 . JInHenyaTeie ClIEKTPBI
12.3 PannoaktuBHOCTH. Anb(ha, 6eTa- U TaMMa-U3ITyICHHS
- Ctpoenne aromHoro sjapa. HykioHHas  Mopenb
' aTOMHOrO sapa. M3oTomnsl
12.5 PannoaxtuBHble mnpespameHus. llepuon mnomypacnana




ATOMHBIX SICP

SnepHble peakuuu. 3aKOHBI COXPaHEHUsI 3apsiIOBOrO U

12.6
MacCOBOT'O YHUCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBs3b Macchl U S3HEPTUU
128 Peakuuu cunresa u nenenus saep. VMIcTouHUKM 3HEprun
' ConHua u 3831
129 Snepnas  sHepretuka. JlelicTBME  paJlMOAKTHBHBIX
' M3JIy4€HUI Ha )KUBBIE OPTaHU3MBbI
[TpakTrueckue paboTHI:
HabOmtogeHue CIUIOMIHBIX M JIMHEHYAThIX CHEKTPOB
1210 W3ITyYEHUS.
HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTrUU YaCTHUIBI
0 TOPMO3HOMY TTyTH (110 hoTOorpadusm).
W3mepenune paanoakTUBHOTO (hoHA
@usznueckue SBICHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHMYECKHUE Jy4H,
12.11 paIMOaKTUBHOE W3JIYYEHHE TPUPOAHBIX MHUHEPAJIOB,
JENCTBUE pAAMOAKTUBHBIX M3JIYYEHHH Ha OPraHU3M
yesoBeKa
1919 Texnuueckue yCTpOUCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETDP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJibTATAM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

[lonumanue ponu  ¢GU3MKKM B HAYYHOM  KapTHHE  MHUpa;
c(hOpPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TO03HAaBa€MOCTH SIBJICHHM WPUPOJBI, O POJIU OKCIEPUMEHTa B
¢usuke, o cucremooOpasymomeid ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 SBOIIOIUH
(u3MYeCKUX 3HAHWUH W WX POJIM B IEJIOCTHOH €CTCCTBCHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJAE POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOILIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHUS O BUJAX MaTepuu (BEIIECTBO M IMOJE), O JIBMKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTEPUU, 00 ATOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUsI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBJIEHUI HPUPOIBI
(MeX&HI/IquKI/IX, TCIUIOBBIX, OJCKTPOMArHUTHBIX U KBaHTOBI)IX);
YMEHHUE pa3inyaTh sIBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIINUX JAHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NMUECKUX SBICHUMN
B OKpyXaromemM MHUPEC, BLBACTAA HWX CYIICCTBCHHBIC CBOMCTBA

(mpu3HaKN)

Bnanenue ocHoBaMM MOHSATUWHOTO ammapara ¥ CHMBOJIUYECKOTO
s3pIKa (PU3UKH U KCIIOJIb30BAHME WX JJISl pelieHus y4eOHBIX 3a/ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (DU3WUYECKUE SIBICHUS U

MIPOIIECCHI, HCTIONB3YS (DyHIaMEHTATBHBIE U IMIUPHIECCKUE 3aKOHBI

YMeHue onuceBaTh HU3Y4YCHHBIC CBOMCTBA T€II U (I)I/I3I/I‘ICCKI/IC SIBJICHMHA,

HCIIOJIb3YA (1)H31/I‘{CCKI/IC BCIINMYMHBI

Brnanenue ocHOBaMHM METOJIOB HAYYHOTO TIO3HAHHS C YYETOM
COOMIOICHHSI TIpaBWJI OE30MacHOTO Tpyja: HabmoaeHue (QU3NIeCKuX
SIBJICHUI:

YMEHHUE CaMOCTOATEIBHO COOMpATh HKCHEPUMEHTANBbHYIO YCTaHOBKY




U3 aHHOTO Habopa 00OpynOBaHMS 1O MHCTPYKLIMHU, OMUCHIBATH XOJ
OIIBITA U 3aIMCHIBATh €0 PE3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHH (PU3NUECKUX BEIMUHH:
YMEHHE IUIAHUPOBATh  M3MEPEHUs,, CAMOCTOATEIBHO  COOMpaTh
OKCHEPUMEHTAIbHYI0  YCTAHOBKY [0 HWHCTPYKLIMH, BBIYHUCIATH
3Ha4YeHUE BEJIMYMHBl U aHAJIN3UPOBAThH IMOJIyUYEHHbIE PE3YJIbTATHI C
y4€TOM 3a/IaHHOM ITOTPELIHOCTH PE3YJIbTaTOB U3MEPEHU;
IIPOBEICHUE  HECIOXKHBIX  JKCIIEPUMEHTAIBHBIX  HCCIIEAOBAaHUM;
CAMOCTOATENIPHO ~ COOMpaTh  AKCIIEPUMEHTAIBHYIO  YCTAaHOBKY M
MPOBOJIUTh  MCCIEIOBAaHME IO  UHCTPYKLIMH,  IPEIACTABIATbH
[IOJTyYEHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJIE TAOIUI] U
rpadUKoOB, yUUTHIBATH TOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YyJIbTaTaM

HUCCICAOBAHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (DU3MUECKHUX  Mojejel
(MaTepuanbHas TOYKa, aOCOJIFOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IJIAaHETapHas MOJEIb aroma,
HYKJIOHHAasi MOJIelb aTOMHOI'O ]pa) U YMEHHUE NPUMEHATh UX I

00BSICHEHUS (PU3MUECKHUX TTPOIIECCOB

YMenue oOBACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TEl, B TOM
Yyucllié MU B KOHTEKCTE CUTyallUd NPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUUUHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSCHEHHE C ONOPOH Ha M3yUEHHbIE CBOMCTBA (PU3MUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOICIIN

YMenne pemath pacu€THele 3amaun (Ha 0aze 2 — 3 ypaBHEHHN),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBSI3bIBAIOIIME (UINUYECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMChIBAaTh KPAaTKOE YCIOBHUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBIOMpATh 3aKOHBI U (HOpMYIbI,
HeoOXoMuMBbIe ISl €€ pellieHus], UCTIOIb30BaTh CIIPABOYHbBIC JaHHBIE,
IIpOBOAUTH paC'-IéTI)I U OLOCHUBATH PCATUCTHYHOCTH MOJIYUYCHHOI'O
3HaueHUs! (U3UUYECKON BEIMYMHBI, YMEHHE OMpPEAesaTh Pa3MEPHOCTh

(bu3nUecKoil BETUYMHBI, [TOJIyY€HHOM NP peIeHNUH 3a1a4l

YMeHHe XapakTepu30BaTh IPUHLUIBI JEUCTBUS  TEXHHYECKHUX
YCTPOICTB, B TOM 4YHcClie OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX IIPOLIECCOB 10 UX OMMCAHUIO, UCIIOJIb3Yys 3HAHUSA O

CBOHMCTBax (U3MUECKUX SBJICHHH M HEOoOXoAauMbie (HU3MUecKue




3aKOHOMEPHOCTH

10

YMeHHe UCHOib30BaTh 3HAHUS O (U3MYECKUX SBICHUAX B
MOBCEHEBHOM JKM3HM JUI  obOecriedeHus: OE30IacHOCTH  IIpH
oOpamieHnd ¢ OBITOBBIMH ~ HpUOOpaMH M TEXHHYECKUMH
YCTPOWCTBAMHU, COXpPaHEHHsS 310pOBbS M  COONIONCHUS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUsI B OKpYXKalolled cpene; MOHUMAaHUE
HEOOXOMMOCTH TPUMEHEHUS JOCTY)KEHHH (DU3MKH M TEXHOJOTHWii

AJId pallMOHAJIbHOT'O IMPHUPOJ0IIOJIb30BaAHUA

11

OneIT moOMCKa, NpeoOpa3oBaHUs U MpeAcCTaBlIeHUs HHPOpMaAUU
(U3HYECKOTO CONEpKaHHUS C WCIOJIb30BaHUEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(POpPMAIMM HAa OCHOBE HWMCIOIIUXCS 3HAHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHMKOB;  YMEHHME  MCIOJb30BaThb  IPHU
BEITIOJTHEHUHM yUYEOHBIX 33JJaHUN HAyYHO-TIONYJSIPHYIO JINTEPATYPY
(U3MYECKOTO CO/AEpIKAHMSI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNureprner; BiageHwe 0a30BBIMH  HaBBIKAMH  TPe0Opa3oBaHUS
uHOpMallUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYIO; YMEHUE
co3/1aBaTh COOCTBEHHbIE THUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha

OCHOBC I/IH(bOpMaIII/II/I 13 HECKOJBKUX UCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COJlepPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1 Mexanuueckoe  JBUKeHHe. MarepuanbHas  Touka. (CucremMa  OTCUéTa.
' OTHOCUTENBHOCTH IBUKECHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKeHUEe. Cpeanss ckopocts. Dopmyna Juis
1.2 BBIUHCIICHUS CPEAHEH CKOPOCTHU: V = S/t
PaBHOMEpHOE NpsAMOJIMHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPIMHATHI TENla OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOIMHEHHOTO ABM)KCHUS:
13 1) =Xo +Uf
I'padukn 3aBUCHUMOCTH OT BpEMEHHU [UJISl MPOEKIHH CKOPOCTH, MPOCKIUU
MEePEeMEIIEHUs, TyTH, KOOPAWHATHI TPU PABHOMEPHOM TMPSIMOJIHHEHHOM
JIBYDKCHUH
3aBUCHUMOCTh KOOPJIMHATHI Tela OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKCHHUS
2
Sy =vy =i+ ay= %
@opmynbl UISI MPOEKIUU TEPEeMEIICHUs, MPOEKIIMH CKOPOCTH W MPOEKIIHU
YCKOpPEHUS TPU PAaBHOYCKOPEHHOM MPSMOJIIMHEHHOM JBUKEHHUH:
T2
1.4 .s]_(a‘)=v{h_-r+al.-?.
U_\_(f) =0y ta, -1,
a,(f)=canst,
UI.‘E: - Ul.'c: zzax‘g.‘f
I'paduku 3aBHCUMOCTH OT BpPEMEHH JUISI TPOCKIMH YCKOPEHHS, TPOCKIIHU
CKOpPOCTH, TIPOCKIIMM TEPEeMEIIeHHs, KOOPJMHATHI TPH PaBHOYCKOPEHHOM
MPSMOJTUHEHHOM JIBHKCHHUH
CBobonHoe nasnenue. GopMyIibl, OMUCHIBAIOIIME CBOOOJHOE MaJeHHUE Teja IO
1.5 BEpTUKAIN (ABUKEHUE Tella BHU3 WM BBEPX OTHOCUTEIHHO TMOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHU MJi MPOEKIHMHU YCKOPEHHUS,




MPOEKIIUM CKOPOCTH M KOOPAWHATHI MPH CBOOOJHOM TNAaJEHUM Tela 10

BEPTUKAIIN

1.6

CKopocTh PaBHOMEPHOIO [BIKEHHUSI Tella MO0 OKpYXKHOcTU. HampaBienwue
CKOpOCTH.

@opmyiia s BBIYMCICHHUS CKOPOCTU YEPE3 PAAUYC OKPYKHOCTH U IEPUOL

oOparieHus:
2nR
L=
T

LlentpocTpemutennbHOE  ycKopeHue. HampaBieHue  LEHTPOCTPEMUTENBHOIO

YCKOPCHUA. CDopMlea JJIs1 BBIYUCIICHUS YCKOPCHUA:

2
_u
“WR

CDOpMy.]'Ia, CBA3bIBarOIasA Nepuoa U 4aCToTy 06paIJ_[eHI/I${Z

1.7

Macca. IInoTHOCTB BellECTRA. d)opMlea JJISA BBIYMCJICHUA IIJIOTHOCTH!

_om
V

1.8

Cuna — BCKTOPHAasA (I)I/I3I/IHCCK8.$I BennurHa. CII0OKEHUE CHl

1.9

SABnenue unepuuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akoH HeroToHa:

F=m-d

CoHarpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla M BEKTOPA CUJIBI, ACHCTBYIONIEH Ha

TECJIO0

1.11

B3aumoneicteue ten. Tpernii 3akoH HerotoHa:

Fy y=-F_,

1.12

TpCHI/IG IMMOKOA U TPCHUC CKOJIbKCHUS. CDopMyna IJI1 BBIYUCIICHUS MOAYJI CUJIbI

TPCHUSA CKOJIbXXCHUS:




Fszp-N

1.13

Hedopmarmus Ttena. Ymnpyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

my -M,
F=g L1 _2%
R
Cuna TspkecTr. Y CKOpeHHe CBOOOIHOTO Ta/ICHHS.
®dopmyia ISl BBIYMCIEHUS CUIIbI TSKECTH BOJIM3H NoBepXHOCTH 3emiu: F = mg.
JBwxkenue mnanet Bokpyr Comuia. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTthb u MEeperpy3Kku

1.15

Nmnynbe Tena — BeKTopHas (pu3nueckas BeIMYHHA.
p=mi

Nmnynbe cuctemsl Ten. M3menenne nmnyibca. IMmynbe crmbl

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa IJIA 3aMKHYTOﬁ CHCTEMBI TCII:
p=myly +m, U, =const

PeaxTnBHOE NBIKECHIE

1.17

Mexanunyeckas padora. @opmMyra JJisi BBIYUCIECHUS paOOTHI CHIIBL:

A=Fsooso

MexaHn4decKas MOIITHOCT:

n=4
I

1.18

Kunernueckas u MMOTCHUHUAJIbHAas SOHCPTUA. CDopMyna JUTIS BBIYUCIICHU ST

KHUHETHYECKOM OHCPTHHU:

HE)E
E =1

2

TeopeMa o kuHeTn4deckou 3Heprun. PopMyiia [Jisl BBIYUCICHUS TOTCHIUAIbHON




OHCPIUHU TCJIa, IOAHATOTO

Hag 3eMIIEH:

E,=mgh

MexaHnuyeckast SHeprus:

E=E;.+E 2
L19 3aKOH COXpAaHEHUsI MEXaHUUYECKOU sHeprun. dopmyiia AJid 3aK0OHa COXPAHEHUS
MEXaHMUYECKON 3HEPTUU B OTCYTCTBHE CUJl TpeHus: E = const.
[IpeBpanieHne MeXaHUUECKOW SHEPTUU ITPU HAIMYUU CUIIbI TPEHUSL.
[IpocTbie MEXaHU3MBI. «30J0TOE MPABUIIO» MEXAHUKH.
Poryar. Moment cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHbIHM 1 HenoABMKHBIN O10ku. KIIJ] mpocThIX MeXaHU3MOB,
n= Aﬂmma
14'3&'.[‘1:&"15{
JlaBiieHue TBEPAOTO TeNa.
®opMyna 715 BBIUUCIEHHUS 1aBJIEHUs TBEPOTO Tena:
F
P= ch
. HaBnenue raza. ATMocepHOe JaBieHHUE.
' I'unpocraTuueckoe AaBiieHNnE BHYTPH KUIKOCTH.
dopMyna 1l BHIYUCICHUS 1aBJICHUSI BHYTPU KUIKOCTH:
P=PE+Dy,
1.22 3akoH [Tackana. ['mapaBnnueckuii mpecc
3akoH Apxumena. PopMmyna i1 ONPEACNICHUS BBITAJIKUBAIOIIEH  CHIIBL,
JEUCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTh WIH ra3:
1.23

F_bkm_ =pgV

Ycnosue nmnaBanus tena. [lmaBanue CYZA0B U BO3AYXOIIIaBaHUC




1.24

Mexanndyeckue KoneOaHMA. AMIUIUTYNA, TEPUOJ M YacToTa KOJIeOaHHIA.

dopmyia, CBSI3BIBAIONIAS YACTOTY U EPUOJ KOJICOAHUA:

1.25

MaremMaTtnueckuii M IPYKUHHBIA MasTHUKHU. IIpeBpaiienue sHepruu Inpu

K0JIe0aTENHLHOM JIBKEHUHN

1.26

3aryxatomue koiaebanus. BeiHyXaeHHbIC KojeOanus. Pe3oHaHc

1.27

MexanndecKkre BOJIHEI. HpO,Z[OJ'II)HBIe M IIOIICPCYHBIC BOJIHEI. ,HJ'II/IHa BOJIHBI M

CKOPOCTb PacpOCTPAHECHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha T'PAHULE

nByx cpel. MHdpa3Byk u yIbTpa3ByK

1.29

IIpakmuyeckue pabomvi

W3mepenue cpenHell IUIOTHOCTH BELIECTBA; apXMMEIOBOW CHIIBL, KECTKOCTH
IPYXUHBL, KO3((UIIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHIIBI TPEHUs, CHJIbI
YOPYTrOCTH; CpPeAHEH CKOPOCTH JBMXKEHUSI OpycKa IO HAKJIOHHOHW IUTOCKOCTH;
YCKOpeHusi Opycka NpH ABWKEHHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuofa KojeOaHMM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl W Iepuoja
KosleOaHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIEro Ha phlyar;
paboThl CWJIBI YHNPYrOCTH NpU HOJBEME Tpy3a C MOMOMIbIO HEMOIBHXKHOIO
6110Ka; pabOThI CUJIBI YIPYTOCTU HPU MOABEME Ipy3a C MOMOIIBIO MOJBUKHOIO
O10Ka.

HccnenoBanue 3aBHCHUMOCTH apXUMEIOBOH CHIIBI OT 00BEMa MOTpYyXKEHHOM
YacTH TeJla ¥ OT IJIOTHOCTH >KUJKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAOIIEH CHIIbI
OT MAacChl Teja; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOIO JIaBJIEHUS U OT
pOZa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B NMPYKWHE, OT CTEIEHU
neopManuu MpyXHUHBL, YCKOpEHUsl Opycka OT yrjla HakJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToTbl) KoseOaHUN HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHojia
KoseOaHUH TMPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH MepHuoia KojeOaHUNW HUTSIHOTO MasTHHUKA OT

MacCChI Ipys3a. HpOBCpKa YCJIOBUSA paBHOBECHUS pblyara

1.30

Qusuueckue sAeneHus 6 npupode: TPUMEPBHl JBWKEHUS C pa3InUHBIMU
CKOPOCTSIMM B ’KMBOH U HEKUBOM IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOAE U

TEXHUKE, IPHUIHMBBI W OTJIHUBBEI, JIBUXXCHHUC IIJIAHCT ComHeuHOM CUCTEMBI,




PEaKTUBHOE JBUYKEHUE KUBBIX OPraHU3MOB, PbIYarv B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO JaBJICHUS Ha XUBOW OpraHu3M, IUIaBaHUE PHIO, BOCIPUATHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKkue BOJIHBI, HYHaMH, 3X0

Texnuueckue yCl’l’tpOﬁCWlGd.‘ CIIMAOMCTpP, AATYMKU IOJIOXKCHUA, PACCTOAHUA U
YCKOpPE€HHA, IOUHAMOMETpP, MIOAIIMIIHKUKH, PAKEThI, pbIyar, HOI[BI/I}KHBII‘/'I u

HGHO[[BI/DKHLII;'I 6HOKI/I, HAaKJIOHHAsA ITIJIOCKOCTb, HPOCTBIC MCXaHU3MbLI B 6BITy,

131 COOOIIAIOIINECS COCY/AbI, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUN Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEpP, IOPIUIHEBOM HACOC, apPEOMETP, 3XOJIOT,
MCIOJIb30BAaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJISIPHO-KUHETUYECKOM  TEOpPUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTo, )KUIKOTO M Ta3000pa3HOT0 COCTOSHUN BEIECTBA.
Kpucrannunueckue u amopgHsie Tena

55 JBwxkenne yactui BemiectBa. (CBsA3b  CKOPOCTM  JIBIDKEHUS YacTULl C

' TeMneparypoil. bpoyHoBckoe nBuxkeHue, IupQy3us

23 CMaunBaHUE U KallWJUIIPHBIE SBICHUS

24 TemoBoe paciiupeHue u cxxaTue

2.5 TernnoBoe paBHOBeCUE

"6 Buytpennsas sueprus. PaGora u Terulomepenada Kak CHocoObl M3MEHEHHS

' BHYTPEHHEHN dHEPIUH

2.7 Bunel Terionepenaun: TEIONPOBOAHOCTh, KOHBEKIINS, U3TYyUEHUE
HarpeBamne wu oxmaxnenue ten. KonuuecTBo — TeIoTel. Y jenbHas
TEIUIOEMKOCTbD:

2.8
O=aml(t,~t)
3aKOH COXpaHEHMsI SHEPTruu B TEIUIOBBIX Ipolleccax. YpaBHEHUE TEIIOBOTO
Oamanca:

29
O +0, +..=0
HUcnapenue u koHaeHcanus. V3MeHeHHe BHYTPEHHEH SHEPruyd B MPOLECCEe

510 UCHapeHus W KoHAeHcauuu. KuneHue HKUOKOCTH. YJelbHas TeIuloTa

' napoo6pazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ryxa




IInaBnenne wu Kpucramsauus. II3MeHeHHMe BHYTPEHHEW DOHEpPruu Ipu

IUIABJICHUU U KpHUCTAJIJIN3alluu. YIIGJ'IBHaH TCIJIOTA IIJIaBJICHUA:

2.12 ) o,
_}H
BuyTpeHHss sHeprus cropanus TOILUIMBA. Y JebHAas TEIUIOTa CrOpaHus TOIUINBA:
2.13 q=0/m
2.14 [Ipunnume! padots! TemnoBbix apurareneii. KIT/[ TeroBoro nqeurarens
IIpaxmuueckue pabomoi
N3mepenue yaenbHON TEMIOEMKOCTH METAUIMYECKOrO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCUPOBAHHON
Maccbl, B KOTOPYIO OINYLIEH HArpeTbld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTIaHHOI'0 HAarpeThbIM LMJIMHIPOM, IOCIE OIYCKaHHs €ro B BOJY KOMHAaTHOU
TEMIIEpaTypbl; OTHOCUTEIBbHOM BIAXKHOCTU BO3[yXa; YACJIbHOW TEIJIOTHI
IaBieHusa Jpjaa. McecnenoBaHue W3MEHEHHs TeMIeEpaTypbl BOJABI  IIPU
Pa3IMYHBIX YCIOBHUAX; SBJICHUS TEIUIOOOMEHA MpPHU CMEUIMBAHUU XOJOTHOW H
ropsiuei BoJbl; Mpolecca UCapeHust
Dusuyeckue sA61eHUs 68 Npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUISIpHbIC
2.16 SBJICHUSI B NIPUPOJIE, KPUCTAJUIBI B IpHUpoae, usnydeHue CoiHia, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texnuueckue ycmpoticmea: KauWUIspbl, IPUMEpbl UCIOJIb30BaHUS KPUCTAJIIOB,
517 XKHUJKOCTHBIM TEPMOMETp, aTUMK TeMIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
' JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOUHA, JBUraTelb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHNA
3.1 Onektpu3anus Ten. /[Ba BUaa 3JIEKTPUYECKHUX 3apsI0B
32 B3anmopeiicTBre 3apsykeHHbIX Tell. 3akoH Kyrnona
33 3aKOH COXpaHEHMsI AIEKTPUUECKOTO 3apsaaa
34 Onextpuueckoe mnose. Hampspk€HHOCTh  AnekTpuueckoro nousisd.  [IpuHnmn
' CYNEPIO3UIMHU dJIEKTPUIECKUX IM0JIeH (Ha KaYeCTBEHHOM ypPOBHE)
35 Hocurtenu »snekrtpuueckux 3apsiioB. JleHCTBHE 3JIEKTPUUECKOTOo IO  Ha
' aneKTpudecKue 3apsapl. [[pOBOTHUKY U TUAIEKTPUKHU
3.6 ITocTosiHHBIN AneKTpudeckuil ToK. JleiicTBus anekTpuyeckoro Toka. Cuia Toka.




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

DJEKTPUYIECKOE COMPOTUBIICHHE. Y ICIBHOE 3JICKTPUYECKOE COMPOTHBIICHHE:

3.7 R = pl/S
38 3akon Oma s ydactka siektpuueckoit uenu: I = U/R
ITocnenoBarenbHOE COEAUHEHHE TPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapamtenpHOE cO€qUHEHNE IPOBOJHUKOB PABHOI'O CONPOTHUBIICHUS:
U=U;I=I+I; rR=5
2 2 7
CMmeniaHHble COEMHEHUSI TIPOBOIHUKOB
PaGora u momHOCTE 25ekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — JleHua:
2
3.11 O=I"-R-t
112 OneiT Opcrena. MarHutHoe mojie NPSMOTrO MPOBOJAHMKA € TOKOM. JIuHuM
MarHMTHON UHIYKIIUU
113 MaruuTHOe 10J€ TOCTOSHHOIO MarHura. B3auMonencTBHE IOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHE MarHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM
3.15 OneiTel @apanes. SABienue anekTpomMariuTHOM nHAYKUMuU. [Ipasuio Jlenna
IIpaxmuyeckue pabomvi
N3mepeHne  2JIEKTPUYECKOTO  CONPOTUBIIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAMOIIETO B IPOBOJHUKE

(pCSI/ICTOpBI, naMnqua), OT HAIIPAKCHHA Ha KOHLAX MPOBOJHUKA, 3aBUCUMOCTHU
COIMPOTUBJICHHUA OT AJIMHBI ITPOBOAHUKA, IJIOM[AAN €T0 IMOIIEPEYHOro CCUCHUA U

YACIBHOTO COIMMPOTUBJICHUS.




HpOBepKa npaBujia JJIA JJICKTPUYCCKOI0 HANPSIKCHUS HPU NOCICAOBATCIILHOM
COCAUHCHNUN IIPOBOAHUKOB; IIpaBWJIia IS CHIIBI 3JICKTPHUYCCKOI'O TOKa IIPpU

[apajuIeIbHOM COEAMHEHNHU IPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61enus 8 npupooe: SIEKTPUYECKUE SABICHHS B aTtMmocdepe,

3.17 AJIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMIIH, JIpeiid MOIIFOCOB,
POJIb MAarHUTHOTO TIOJIS JUIsl )KU3HU Ha 3eMJIe, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIIEpMETp, BOJIBTMETpP, pPEOCTar,
CUTYMK  DJIGKTPUYECKOW  DHEPruH,  OJICKTPOOCBETHTEIbHBIC  MPHOOPHI,
3.18 HarpeBaTeNbHbIE 3IEKTPONPUOOPHI (mpumepsl), JNEKTPUUYECKUE
MPEAOXPAHUTENN, JJICKTPOMATHUT, DJIEKTPOIBUTATENIb IMOCTOSHHOTO TOKA,
TE€HEPATOP MOCTOSHHOTO TOKa
3.19 DneKkTpoMarHuTHbIC BOIHBI. [1Ikana 31eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas mozenb cBeta. [IpsmonuHeiiHoe pacripocTpaHeHUE CBETa
3.21 3akoH oTpaxeHus cera. [lockoe 3epkano
322 [Ipenominenue cBera. 3aKOH MPETOMIICHHSI CBETA
3.23 JHucnepcus csera
394 JIunza. Xon nydeit B nunH3e. DokycHOE paccTostHUE JNUH3bL. OnTHUecKas cuia
. muu3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucreMa. OnTudecKkue NpuoOpsI
Ipaxmuueckue pabomoi
N3mepenue onrtuyeckoil cuibl coOuparouiel JuH3bI; (OKYCHOTO PACCTOSHUS
coOuparomeld JMH3BI (MO CBOWCTBY paBeHCTBA pa3MEpoB TMpeaMera M
M300pakeHMs, Korja MpeaMeT PacroyioKeH B JIBOMHOM (OKyCe), MOKazaTess
3.26 MPEJIOMJIEHUS CTEKJIA.
UccnenoBanue cBoiicTBa M300paxeHus1, TOJYICHHOTO C TIOMOIIBI0 COOMpPArOIIeit
JTUH3bI; W3MEHEHHS (OKYCHOTO PpACCTOSIHHMSI JBYX CIIO)KCHHBIX  JIHH3;
3aBUCHMOCTH YTJIa TIPEJIOMJICHUS CBETOBOTO JIy4a OT yrJja MaJeHUusl Ha TpPaHUIEe
«BO3JIyX — CTEKJIO»
197 Quszuuyeckue senenuss 6 npupoode: 3atmenuss ComHua u JlyHbl, 1BeTa Tem,
' OINITHYECKHUE SIBIIEHUS B aTMOcdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OUYKH, TEPUCKOMN, QoToanmapar, ONTHUYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUSA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramMma-uznydeHus. Peaknuu anbda-u Oera-




pacmazia

4.2 OmnsiThl Pesephopaa no paccestauto anbda-vactui. Ilnanerapuas moaens atoma

4.3 CocraB aromHoro sapa. M3otonsl

44 [Tepuon nmonypacnaaa aTOMHBIX siIEp

4.5 SnepHble peakiuu. 3aKOHBI COXPaHEHUsI 3aPsAI0BOI0 U MACCOBOTO YUCEN
Qu3uueckue A6leHUs 6 Npupooe: E€CTECTBEHHBIM PaJHOAKTHBHBIA  (OH,

4.6 KOCMMUYECKUE JIy4M, PAJUOAKTUBHOE H3JIyYEHHE MPUPOJHBIX MUHEPAJIOB,
JeicTBHE PaInOAKTUBHBIX U3YYCHHUI HA OPraHU3M YeI0BeKa

17 Texuuueckue ycmpoticmea. CIEKTPOCKOI, HHIAUBUAYAIbHBIN J03UMETp, KaMepa

BI/IJ'ILCOHEI, AACpHasA SOHCPIrCTHKA




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBLHBIE YUEBHBIE MATEPUAJIBI JJISI VYEHUKA

» ®usuka, 7 knacc/ [lepeimkun A.B., O0mecTBo ¢ orpaHUYCHHON
0oTBeTCTBEHHOCTHIO «IPODAY»; AxuronepHoe oOiecTBo «M31arenscTBO
«IIpocsemenne»

» dusuka, 8 kiacc/ [lepeimkua A.B., O611eCTBO ¢ OrpaHMYCHHOM
0oTBETCTBEHHOCTHIO «IPODA»; AkuinonepHoe o01iecTBo «3narenbcTBo
«IIpocsenieHue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O01iecTBo €
OrpaHU4YEeHHON OTBETCTBEHHOCTHIO «/[PODA»; AkuroHepHOE 00111ECTBO

«3narensctBO «IIpocBemenue

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
MeTonuueckoe mocooue JyIst yauTens

COopHUK BOMPOCOB U 3aj]1a4 10 (PU3HMKE 151 OCHOBHOM IIKOJIBI

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/ https://lesson.edu.ru

Hopwmbl oleHUBAHNA VUEOHOT0 npeaMeTra «DU3uKay

OueHka 0TBEeTOB YYalIMXCS NP MPOBEIeHUN YCTHOTO
onmpoca Omnenka "S'" craBuTCA B CICAYIONIEM ClTydae:



- OTBET YyUYEHUKa IOJHBIN, CAMOCTOATEIbHBINA, MPABUIbHBIN, HM3JI0KEH JUTepaTypHBIM
SI3BIKOM B OIPE/ICJICHHON JIOTMYECKON MOCIeA0BaTeIbHOCTH, PAacCKa3 COMPOBOXKAAETCS
HOBBIMU IIPUMEPAMH;

- yuammiicss ~ OOHapy)XMBaeT  BEpHOE  IOHMMaHHE  (U3UYECKOM  CYIIHOCTH
paccMaTpuBacMbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUH, JAeT TOYHOE
OIIpeIeTICHNEe ¥ HCTOJIKOBAaHME OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOpHWH, NPaBUIBHOE
orpeseneHue (pU3MUECKUX BEIUYHH, UX €IUHUI] U CIIOCOOOB N3MEPEHUS;

- yJamuics yMmeeT NpPUMEHUTh 3HAHHS B HOBOM CHUTyalldd TMpPU BBIIOJHEHUH
NPAaKTUYECKUX 3aJaHMid, 3HAET OCHOBHBIC MOHATHUS W YMEET ONEpPHPOBATh HMHU IPH
pElIeHrH 33/1a4, MPABUJIBHO BBINIOJIHSET YEPTEXKH, CXeMbl U IpaUKu, COMyTCTBYIOIIUE
OTBETY; MOXET YCTAaHOBHUTbH CBSI3b MEX]y U3y4aeMbIM U paHee M3yUYEHHBIM MaTepHUaIoM
mo Kypcy (QH3UKH, a TaKkKe C MaTepualioM, YCBOCHHBIM MpPH HW3YYEHUH JPYTUX
MIPEIMETOB;
- BIIQJICET 3HAHUSAMHU M YMEHUSAMH B 00beme 95% - 100% ot TpeboBaHMii TPOrpaMMBI.
Ounenka "4" craBurcs
B CJIEIYIOIIEM CiIydYae:
- OTBET YAOBIIETBOPSAET OCHOBHBIM TPEOOBaHUSAM K OTBETY Ha OIEHKY "5", HO COAEPKUT
HETOYHOCTU B U3JIOKEHUH (DAKTOB, OMpeeNieHUH, MOHATHH, 00BICHEHUN B3aUMOCBSI3EH,
BBIBOJIaX M pelIeHUuH 3ahad. HerouHocTH JE€rko UCHpaBisAlOTCS IPU OTBETE Ha
JIONIOJTHUTENbHbIE BOIPOCHI,
- yJamuicsi He MCIONb3yeT COOCTBEHHBIM IJIaH OTBETA, 3aTPYAHSETCS B NPUBEACHUU
HOBBIX NMPUMEPOB, U MIPUMEHEHUH 3HAHWN B HOBOW CHUTYaIlUH, cJ1a00 MCIIOIB3YET CBSI3U C
paHee M3Y4YEeHHBIM MaTepHUaloM M C MaTepHalioM, YCBOCHHBIM INpPH U3YYEHHM JPYTHX
MIPEIMETOB;
- 00beM 3HaHMH M yMeHU# ydaiierocs cocTaBisiioT 80-95% ot TpeboBaHMii IPOrpaMMBl.
Ounenka "3" craBurcs
B CJIEIYIOIIEM Ciydae:
- OoJbIas 4acTh OTBETA YAOBIIETBOPSET TPeOOBaHMSIM K OTBETY Ha OlEeHKY "4", HO B
oTBeTe OOHApYXHUBAIOTCA OTHEIbHBbIE MPOOENbl, HE MPENSITCTBYIOUINE albHeHieMy
YCBOCHMIO ITPOrPAMMHOI0 MaTepuana;

- ydamuiics OOHapy»XWBaeT TOHHMMaHHE Yy4eOHOro MaTepuana TpU HEJOCTATOYHOM
MOJTHOTE YCBOCHUS MOHATHI WJIM HETIOCIIEIOBATEILHOCTH M3JI0KEHHS MaTeprala, yMeeT
MPUMEHATh TOJYYEHHbIE 3HAHUS MPU PEHICHUH MPOCThIX 3a4ad C HUCHOJIb30BAHUEM
TOTOBBIX (DOPMYN, HO 3aTpydHSETCS TpPH PEUICHUH KadecTBEHHBIX 3a7ady M 3ajad,
TpeOyronux nmpeodpazoBanus GopMyIr;

- yYamnuicsl BIIaJieeT 3HAHUSMU U YMEHUSIMH B oO0beme He meHee 80 % comepxaHus,
COOTBETCTBYIOIIETO MPOTrPaMMHBIM TpeOoBanusiM. OueHka ""2" cTaBUTCS B CIEAYIOIIEM
ciydae:

- OTBET HENpPABWIbHBIM, IMOKa3bIBA€T HE3HAHWE OCHOBHBIX IOHATHI, HEMOHUMAaHHE
M3YYCHHBIX 3aKOHOMEPHOCTEH U B3aMMOCBsA3EH, HeyMeHue padoTarh ¢ Y4eOHUKOM,
penaTh KOJIMYEeCTBEHHbIE U KaUeCTBEHHBIC 3a/1a4H;

- YYalIMICsA HE OBJIaJe] OCHOBHBIMM 3HAHMSAMU M YMEHHMSIMU B COOTBETCTBUU C
TpeOOBaHUSAMHU ITPOrPAMMBI;



- yJanuics He BIaJeeT 3HaHUAMH B 00beMe TpeOoBaHUit Ha O1leHKY "3".

OueHka 0TBETOB YYAIIMXCH MPH NMPOBEIEHUH CAMOCTOATEIbHBIX U
KOHTPOJIbHBIX padoT

Ounenka "5" craBurcs B

CJIEIYIOIEM Cy4ae: -

paboTa BBITIOJIHEHA

MOJIHOCTBIO;

- CIlellaH TIePeBOJ| eIWHUI] BceX ¢usnueckux BennmuuH B «CH», Bce HE0OX0IUMBIC
JAHHBIC 3aHECCHBI B YCJIOBUE, IMPABHJIBHO BBHIMOJHEHBI YEPTEKHU, CXEMbI, I'paduKy,
PUCYHKH, CONYTCTBYIOIIWE PEIICHHIO 3ajad, CAcJiaHa MPOBEpKa M0 HAMMECHOBAHUSIM,
MPABWJIBHO MPOBEJICHBI MATEMAaTHICCKIE PACUCThI M JJaH ITOJTHBIN OTBET;

- Ha Ka4eCTBEHHBbIE M TEOPETHUYECKHUE BOIPOCHI JAH IIOJIHBIM, MCYEPIBIBAOLIIUNA OTBET
JIUTEPATYPHBIM SA3BIKOM B OIIPEACIICHHOM JIOTMYECKOW ITOCIIEI0BATEIbHOCTH, Y4aIUNHC
MPUBOAUT HOBBIE IIPUMEPHI, YCTAHABIMBAET CBA3b MEXJYy H3Yy4Ya€MbIM U paHeEe
M3YYEHHBIM MaTepHUaloM 1O Kypcy (U3MKH, a TaKKe C MaTepHalioM, YCBOCHHBIM IIPH
M3Y4YEHUU JPYTUX NPEIMETOB, yMEET IPUMEHUTDH 3HAHUS B HOBOM CUTYyallUH;

- ydamuics 0o0OHapyXUBaeT BEpHOE MoOHUMaHue  (PU3UIECKOM
CYIIIHOCTH

paccMaTpuBaeMbIX SIBIEHUM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpUM, N1aeT TOYHOE

OMpeJIeJIeHUEe U MCTOJKOBAHME OCHOBHBIX TIIOHATHUW, 3aKOHOB, TEOPUH, a TaKxke

MpaBUIIbHOE OMpeesieHue (PU3NYECKUX BEJIIMYWH, UX EIUHUIl U CIIOCOOOB M3MEpPEHHS.

Ouenka "4" craBuTCA B CIEAYIOIIEM Cllydae:

- paboTa BBINOJHEHA MOJHOCTHIO MM He MeHee ueM Ha 80 % oT o0bema 3aaHusl, HO B

Hel UMEIOTCSI HEJJ0UEThI U HECYIIECTBEHHBIE OITHOKY;

- OTBCT Ha Ka4C€CTBCHHBIC n TCOPCTUUCCKUC BOIIPOCHI YAOBJICTBOPSCT
BBIICTICPCUYN CIICHHBIM Tpe6OBaHI/I$IM, HO COACPIKHUT HCTOUYHOCTU B H3JIOKCHUH (baKTOB,
OHpCI[GJ'IGHI/II\/'I, HOHHTHﬁ, 00BSICHEHUH B3aHMOCBH3Cﬁ, BbIBOJIdaX U PCUICHUH 3a1a4;

- yYalIMicsl UCTIBITHIBACT TPYIHOCTH B TPUMECHEHUM 3HAHWW B HOBOHM CHTYyallWH, HE B
JOCTaTOYHOM Mepe UCIOJBb3YET CBA3U C PaHee U3yYEHHBIM MAaTEPUAIOM U C MaTepUalIoM,
YCBOCHHBIM MPHU W3YYECHUU APYyTruX npeaMeroB. Ouenka "3'" craBuUTCS B CIEAYIONMIEM
crydJae:

- paboTa BBITIOJTHEHA B OCHOBHOM BEpPHO (0OBEM BBITIOJHEHHOW YaCTH COCTaBIISIET HE
MeHee 2/3 oT o61iero o6bema), HO JONYIICHbI CYIECTBEHHbIE HETOYHOCTH;

- ydamuiics OOHapy»XHBaeT TOHMMaHHE Yy4eOHOro MaTepuana TpU HEJOCTATOYHOU
MOJTHOTE YCBOEHUSI MOHATUIA U 3aKOHOMEPHOCTEH;

- yMEeT TPUMEHATh TIOJYYCHHbIE 3HAHUS TPU PEHICHHH TMPOCTHIX 3aJad C
HCIIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPyAHSETCS MPH PEHIeHUH KauyeCTBEHHBIX
3a/lad W CJOXKHBIX KOJUYECTBEHHBIX 3a/lad, TPeOyIomux MmpeoOpa3oBaHusi (GOpMyII.
Ouenka "2" crTaBUTCS B CIEAYIOIIEM Cllydae:

- paboTa B OCHOBHOM HE BBITIOTHEHA (00BhEM BBIMOTHEHHON YacTH MeHee 2/3 oT o0rmiero
oObeMa 3a1anus),



- yqamm?lcx IIOKa3bIBA€CT HE3HAHHUEC OCHOBHBIX HOHHTHﬁ, HCIIOHUMAHNEC H3YYCHHBIX
SaKOHOMCpHOCTeﬁ u BSaHMOCBHBCﬁ, HE YMECT pellaTb KOJIMYECTBCHHBIC U KAaUCCTBCHHBIC
3aga4u.

OueHka 0TBETOB y4aluXxcsi MPU NPOBeIeHUH

JadoparopHbix padotr Ouenka "S" cTaBUTCA B CIEAYIOIIEM

ciydae:
- maboparopHasi paboTa BBITIOJIHEHA B TOJHOM 00BEMe ¢ COOJIIOJCHHEM HEOOXOaMMOM
MOCIIEI0BATEIHLHOCTH TIPOBEACHHSI ONBITOB U H3MEPEHUU;

- ydJamuics  caMOCTOSATEIbHO M pPAalMOHAIBHO  CMOHTHPOBAJl  HEOOXOIMMOE
00OpyJIOBaHUE, BCE OIBITHI TMPOBEI B YCIOBHAX M pPEXHUMax, O00ECIeUUBAIOIINX
MOJTyYCHHE TPABMIIBHBIX PE3YJIHTaTOB U BBIBOJIOB; COOIONAT TPEOOBaHMS OE30MAaCHOCTH
TpyZa;

- B OTYETE MPaBUWJIbHO U aKKYPAaTHO BBIIIOJIHUII BCE 3aIIMCH, TAOIMILIbI, PUCYHKH, YEPTEXKH,
rpaduKy, BBIYMCICHUS; TPABUIILHO BBHIOIHWII aHAIN3 MorpemHocTeil. Ouenka 4"

CTaBUTCS B CIEAYIOIIEM Cciydae: BBIIOJHEHHE Ja0OpaTOpHOMl  paboTh
YIOBJIETBOPSIET OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha OLeHKy "5", Ho ydJaumiics
JOMYCTUJI HENOYEThl WM HErpyoble OIIMOKM, HE TMOBJIUSABUIME HA PE3yIbTaThbl
BBINIOJIHEHUS padoThl. Ounenka 3"

CTaBUTCS B CIEAYIOIIEM Ciydae: pe3yJbTaT BBIIOJHEHHON 4acTH J1abOpaTOpHOM
paboThl TAaKOB, YTO IO3BOJSET MOJYYUTH MPABWIbHBINA BBIBOJ, HO B XOJE MPOBEIEHUS
OIbITAa M U3MEPEHUH ObUIN omylIeHbl ook, Ouenka "2"

CTaBUTCS B CIEAYIOLIEM CIydae: pe3yJbTaThl BBITOJHEHUS JJa00OpaTOPHON pabOThI
HE TO3BOJSIOT CleNaTh MPAaBUIbHBIA BBIBOJ, M3MEPEHMs, BBIUMCIEHUS, HAOIIOIECHUS
IIPOU3BOIMIIMCH HEMTPaBUIBHO.

Ilpumeuanus.

Bo Bcex ciydasix OIlEHKa CHMXKAeTCs, €ClM YYeHMK He coOirogan TpeOoBaHMM
TEXHUKH O€30MacHOCTH TMpH MPOBEACHUHM OHKCHepuMeHTa. B Tex ciydasx, Korna
YYaIUACs TIOKa3aJl OPWUTHHAIBHBIA TOJXOJ K BBIMOJHEHUIO PAOOTBI, HO B OTYETE
COJIepKaTCsl HEAOCTATKH, OLEHKA 3a BBIIOJHEHHE pabOThI, MO0 YCMOTPEHHIO YUYHUTEI,
MOJKET OBITh MOBBIIICHA [0 CPABHEHUIO C YKa3aHHBIMH HOPMaMH.

TecToBBIil KOHTPOJIL

[{enbro TECTOBBIX 3aJaHUM SIBJISIETCS BO3MOXXHOCTH BBISIBICHUS 3HAHUM, YMEHUH,
HaBBIKOB KaXXJIOTO HCHBITYEMOTO, IMO3TOMY B Kay€CTBE HMHTEPHPETAIMOHHONW CUCTEMBI
OTCYETa UCIOJIB3YETCS] KOHKPETHAs Uil ONPENEIICHHOW BO3PACTHOW TPYIIbI y4allIUXCs
00acTh coepikaHus JaHHOTO y4eOHOTo mpeIMeTa.

3amanus TECTOB pa3paboTaHbl B IBYX (popMax:

- 3aKpBIThIE 3a/1aHUs (3a1aHUS C BEIOOPOM OTBETOB, IPU KOTOPBIX HCIIBITYEMBbIH
BBIOMPAET MPaBWIbHBIA OTBET M3 YKCJIA TOTOBBIX, MPUJIATAEMBIX B 33/1aHUM TecTa (Kak
npaBwio 3-4 BapuaHTa).

- OTKpBITBIC 3aJaHusl (3aJaHUs, B KOTOPBIX HUCHBITYeMBIH cam (QopMymupyeT
OTBET).



[Ipu TectupoBaHuu Bce BepHble OTBeThl Oepytcs 3a 100%, Torma oTmeTka
BBICTABJIIETCS B COOTBETCTBUU C TaOJIUIICH:

IIpouent BbITNIOJIHEHUSI OtmeTka
3alaHus

95% u 6onee OTJINYHO

75-94% % XOPOIIIO

50-74%% YAOBJIETBOPUTEIBLHO

Menee 50% HEYAOBJIETBOPUTEIBHO

Ilepeyenb omIMoOOK

I'pyObie ommoku:
- HE3HaHUE OIPE/EICHU OCHOBHBIX IOHATHUH, 3aKOHOB, IpPaBHJI, OCHOBHBIX
MOJIOKEHUN TEOpuH, (POopMys, OOIIECHPHUHITHIX CHUMBOJOB 0003HAYEHUS (UINUYECKUX
BEJIMYUH, CAMHUI] X U3MEPCHUS;
- HEYMEHHUE BBIICJIUTh B OTBETE I1aBHOE;
- HEYMEHHE NMPUMEHATh 3HAHUS JUIS PEIICHUs 33/1a4 U OOBSICHEHHUS (PU3UIECKUX
SBJIIGHUH; HENpPaBWIBHO C(OPMYIHpPOBaHHBIE BOMPOCHl 33Ja4d WM HEBEpPHBIC
OOBSICHEHUSI XOJa €€ pEeIIeHUs; HEe3HAHWE MPUEMOB pEIIeHHsS 3aJad, aHaJOTHYHBIX
paHee pelIeHHBIM B Kiacce, OIIMOKH, IMOKAa3bIBAIOUINE HENpPaBUIbLHOE IMOHUMaHHE
YCIIOBHS 337]a4M WJIM HEMPaBUIIbHOE UCTOJKOBAHHUE PELICHUS;
- HEYMEHHUE YUTATh U CTPOUTH TPaQUKU U TIPUHIIUITHAIBHBIC CXEMBI,
- HEYMEHHE MOJITOTOBUTH K pabOTe YCTaHOBKY WM JabopaTOpHOE 000pyI0BaHHE,
IIPOBECTHU OIBIT, HEOOXOIMMBbIE PACUEThl, UM UCIIOJIb30BaTh MOJIYYEHHbIE JJAHHBIE IS
BBIBOJIOB; - HEOpEeXHOE OTHOIIEHHWEe K JabopaTOpHOMY OOOpYIOBaHUIO U
M3MEpUTENBHBIM PUOOpam;
- HEYMEHHUE ONpeAeUTh NOKa3aHNue U3MEPUTEIBHOIO Tproopa;
- HapylieHue TpeOoBaHUM mMpaBuil O€30MacHOTO TpyJda NIPHU BBIOJHEHUHU
SKCIIEPUMEHTA.

Herpy0Obie ommoxu:
- HETOYHOCTH (OPMYIUPOBOK, ONpPENENICHNUN, TOHITHI, 3aKOHOB, TEOPHI,
BbI3BAHHbBIE HEMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB OMNPEIEISIEMOro MOHSTHS,
OLIMOKH, BBI3BaHHbIE HECOOJIIOJICHUEM YCIIOBUI1 MPOBEJICHUH OTIbITA WIIM U3MEPEHHIA;
- OIIMOKHU B YCIIOBHBIX 0003HAUEHUSAX HA NMPUHIUIHAIBHBIX CXeMax, HETOYHOCTHU
yepTexeil, rpaduKoB, CXeM;
- IOPONYyCK WM HETOYHOE HalhCaHWe HaMMEHOBAaHUN €IMHULl (U3NYECKUX
BEJIMYMH; - HEpAIlMOHATBHBIN BEIOOD Xx0/a pernenus. Hemouersr:
- HEpalMOHAIbHBIE 3allUCU TpPH BBIUMCICHUSIX, HEPALMOHAIbHBIE IPUEMBbI
BBIUMCIICHUH, TPe0oOpa3oBaHuil U pelIeHui 3a/1ay;
- apudMeTUYECKHEe OIMMOKA B BBIUUCICHUSAX, €CIM 3TH OIIMOKH TpyOdO HE
HCKaXKaIOT PeajJbHOCTh MOJyYEHHOTO Pe3yNbTaTa;
- OTJIebHBIE TIOTPEUTHOCTH B (JOPMYIUPOBKE BOIIPOCA WIIM OTBETA; - HEOpEKHOE
BBITIOJTHCHHE 3aITUCEH, YepTexKeH, cXeM, TpauKoB;



opdorpaduyeckre U MyHKTYaIMOHHBIC OITHOKH.
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