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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYyYarOUIMXCsl M OPTraHU3ALMI0 W3YYCHHS
Gbu3MKKM Ha NESITENIbHOCTHOM OCHOBe. B mporpamme mno ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IpPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SABJICHUM, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKON
reorpadueii, BHOCUT BKJIAaJ B €CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUA, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 riaBHBIX 3a7a4d (pU3nUeckoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON T'PaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUMMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

®HAYYHO OOBSICHATD SBIICHUS,

®OIICHUBAThH ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMS;

®HTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JI0KA3aTEIbCTBA
JIJ1s1 TIOJTYYEHUSI BHIBOJIOB.

[lenn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenMera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIux



OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit deaeparuu (IpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean uzyuyenus Gpusuku:
eIIpHOOpETEHHE MHTEpeca W CTpEeMJICHHA OOydalolmuXcsi K HaydYHOMY
W3YYCHUIO TPUPOJIBI, PAa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;
®pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ]I€ MO3HaHUA U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
¢ popMupOBaHME HAYYHOTO MUPOBO33PEHHS KaK PE3yJIbTaTa U3yYEHUs OCHOB
CTpOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
e popMHupoOBaHUE MPEACTABICHUN O posin (UBUKH ISl Pa3BUTHUS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;
®pa3BUTHE  TMpPEACTABICHUH O  BO3MOXHBIX  cepax  Oynmymieit
npoecCHOHANILHOMN JEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.
JlocTikeHue 3TUX Lienied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a1aY:
eripuoOpeTEeHne 3HAHUM O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;
eIpuoOpEeTEeHNE YMEHHUI OINMUCHIBATh U OOBACHITH (PU3MUECKHE SIBICHHS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;
®OCBOEHME METOJIOB pEHIeHUs NPOCTEMIIMX  pacy€THBIX 3a1ad  C
UCIIOJB30BaHUEM (PU3MUECKUX MOJIENIC, TBOPYECKUX U MPAKTUKO-
OPUEHTUPOBAHHBIX 33744,
®pa3BUTHE YMEHHM HAOIIOaTh MPUPOJHBIC SIBJICHUS W BBITOJHSATH OIBITHI,
nabopaTopHble paOOTBI M OKCIEPUMEHTAIBbHBIE HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;
®0CBOEHUE MPUEMOB pabOThl ¢ HMHPOpMaLUeld (PU3NYECKOro COJEp KaHMS,
BKJIIOUYasi UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;
®3HAKOMCTBO O c(epamu nMpodhecCHOHATBHON IeATeIbHOCTH, CBI3aHHBIMU C
bu3NKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKOM HAYKH.
Ha u3yuenue ¢usuku (0a30BbIii YpOBEHb) HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanus orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJ1acce — 68 yacoB (2 vaca B Heenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJemmo).



[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTEeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIBbHBIX OCOOCHHOCTEN
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTI'O roCyAapCTBEHHOTO JK3aMeHa o dusnke.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponabl. OHU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4arOoT MPUPOLY.
EcTecTBEeHHOHAy4YHBII METOJl MO3HaHWA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaemMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUSL.
2. Ouznyeckue MpuOOPHl M MPOIEAypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UEHbI IeJIEeHUs IIKaIbl U3MEPUTEILHOTO TpUbdopa.
N3mepeHne pacCcTOSHUN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3sMepoB MaJIbIX TeJl.

ok whPE

N3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpPA U
JATYMKA TEMIIEPATYPHI.

o

[IpoBeneHne ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIe, YeM OOJbIIe BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne yactuil BemiecTBa. CBs3b CKOPOCTH ABWKEHHUS YaCTHI[ C
teMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPIBIX
(kpucTamu4eckux) Tesl. B3auMoCBsA3b MEXJy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBHKECHHUS.



2. Hab6monenue nuddyzum.
3. HabGmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka pguameTrpa aromMa METOAOM pPsOB (C  MCIOJIB30BAaHUEM

dboTtorpaduii).

2. OnbITHI 0 HAOJIOJCHHUIO TEIIOBOT'O PACIIMPEHHUS Fa30B.

3. OmbITe MO0 0OHAPYKEHHUIO ACHUCTBUS CHUII MOJIEKYIISIPHOTO MIPUTSKEHUS.

Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe IBHKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHsSI CKOPOCTH JBWXXEHWs Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJEKYJ B €IUHULEC
o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepeHne cKkOpOCTH MPSAMOJIMHENHOTO JBUKEHHS.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenmne n3MeHeHnust CKOPOCTH MPY B3aUMOJICUCTBUH TEIL.

CpaBHEHHE Macc MO B3aUMOJIEUCTBUIO TEL.

CrnoxeHune CHJl, HaIlPaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue CKOPOCTA PABHOMEPHOTO JIBMKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPIOTO TeNa.

4. OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
MPY>KUHBI OT MTPUII0KEHHON CHUIIBL.

5. OnbIThl, IEMOHCTPUPYIOIIKNE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

o0k wnE



JaBnenne. CriocoObl YMEHBIIIEHUS U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00B&Mma, TemmepaTypbl. I[lepemaua naBneHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH Ilackamns. [IHeBMaTHueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnu U armocdepHoe naBieHHe. [IpuduHBI CyIIeCTBOBAHHS
Bo3aymHONH o0onouku 3emid. OnbiT Toppuuennu. M3mepenue armocdepHOTo
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue XKUAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeEJIO. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauueckuu mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.
YcioBue mnaBaHus TEN: IUIABAHUE WM ITOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. UccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JEHCTBYIONIEH Ha  TEo,
IIOIPYKEHHOE B JKUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAJTKUBAIOIICH CUIIBI, TEUCTBYIOIIEH Ha TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU W
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.

ok wnE
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOTHI CHUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tea

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBaHue ycioBUN paBHOBECHUS pblyara.
3. Usmepenue KI1/] HakIOHHOM MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.
8 KVIACC

Paszgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOrO, >KHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3TyUYEHHE.

KonudecTBo TemioTel. YaenpHas TEMIOEMKOCTh BEIIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHWIIEHHS OT aTMOC(EPHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBHKECHHUS.



Ha6monenne nuddysun.

HabGmronenue siBjeHUi cMaurBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrofgenue TemioBoro pacuvupeHus Teml.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIAXKJICHUU.

[IpaBuiia U3MepEHUs TEMIIEPATYPBI.

Buasl Tertonepenaym.

OxyakieHue pu COBEPIICHUN PadOTHI.

. HarpeBanue nipu coBepiieHur padOThl BHEIIIHUMU CUJIAMH.

10 CpaBHeHUE TEITIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11.Hab6mroneHne KuneHusl.

12.Hab6nroeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TIaBICHUH.

13.Moieau TEeIIOBBIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

2. ONbITHI 1O BHIPANIMBAHUIO KPUCTAIIOB MTOBAPEHHOM COJIM WIIK caxapa.

3. OnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue AaBJICHUs BO3lyXa B OalJIOHE HITIPUIIA.

5. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JIaBJICHHUS BO3JyXa OT €ro

00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumoTe3bl TMHEHHOW 3aBUCIMOCTH JUTMHBI CTOJIONKA YKHIKOCTH

B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.
7. HaGnionenve wu3MEHEHUsS BHYTPEHHEH »JHEpPruu Tejla B pe3yJbTare
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

8. UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEMIMBAHUU XOJOTHON H

ropsiueu BOJIBI.

9. Onpenenenne  KOJMYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJON  Mpu

TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

10.Ompenenenue yaenbHON TEIIIOEMKOCTH BEIIIECTBA.

11.UccnenoBanue npoiiecca UCIapeHus.

12.Onpenenenne OTHOCUTEIBHON BIaXKHOCTU BO3/IyXa.

13.0Onpenenenre yaeabHON TEIUIOTHI IUIABJIEHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poaa 3JIEKTPUYECKHX 3apsiioB. B3aummonercTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX T€J OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpudeckoe mnoJsie. Hanpsxk€HHOCTh sieKkTpuueckoro mnoisis. IlpuHnmn
CYIIEpPIIO3ULIMH 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).
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Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUAN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA 3JIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o yyactka nend. l[locnenoBarenbHoe€ W mapajiebHOE  COCIMHEHHE
MPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJ1€ 3€MJIM U €ro 3HAYCHUE MJIs1 KU3HU Ha 3eMIe.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmoyib30BaHWE 3IEKTPOABUTATENICH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DJIeKTpOCTaTUYECKAsI MHAYKITHS.

3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.

[TpOoBOJHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

. JlercTBUSA 3JIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B KHUJIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne Cuitbl TOKa aMIIepMETPOM.

13.3MepeHne 3IeKTPUIECKOT0 HAPSHKEHHS BOJIBTMETPOM.
14.Peoctat 1 Mara3uH CONPOTUBIICHUM.

15.B3auMoieiicTBIE NOCTOSIHHBIX MarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TTOJIOCOB MarHUTA.
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17.MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT DpcTena.

19.MarauTHoe 1mosie Toka. DIEeKTPOMAarHur.

20.[leficTBr€ MarHUTHOTO TIOJISI HA TIPOBOJTHUK C TOKOM.

21.2neKTpoABUTaTENh OCTOSIHHOTO TOKA.

22.UccnenoBanue SIBJICHUS AIEKTPOMATHUTHON UHIYKIIUH.

23.0nbiTEl Dapases.

24.3aBUCHUMOCTh HANpPAaBICHUS HWHIAYKIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

25.25eKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1. OnpITel 1O HAOMIOACHUIO DJIEKTPU3AIMM TeNl WHIAYKIMEH W Tpu

COMPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSA  DIIEKTPUYECKOIO IIOJSI HA IPOBOJHUKHA U

JARJIEKTPUKHU.

COopka u npoBepka paboThI NEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.

W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3ucTop, OT

CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OTBbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIIOXKEHUS HAMNPSOKCHUH TPH TOCICIO0BATEITLHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JyUisi CHWJIBI TOKAa TMPU TMAPAUICTLHOM COCIMHCHHH
PE3UCTOPOB.

10.Onpenenenue pabOThI IESKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11.0npeneneHre MOIIHOCTH DJICKTPUUECKOTO TOKA, BBIJACISEMOM Ha
pe3ucTope.

12.VccnenoBanre 3aBUCUMOCTU CUJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenune KIIJ[ HarpeBaTens.

14.UccnenoBanrue MarHUTHOTO B3aUMOJICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
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15.3yyeHne MarHUTHOTO TOJs  TMOCTOSIHHBIX ~MAarHUTOB IIPU  UX
O0OBEAMHEHUH U pa3/IeTICHUN.
16.WccnenoBanue NeUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17.0n0bITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18.13yuenue neiicTBUA MarHUTHOTO TIOJISl HA MMPOBOJHUK C TOKOM.

19.KonctpynpoBanue 1 u3ydeHue paboThl JIEKTPOIBUTATEIS.

20.1zmepenue KIIJI a5mekTpoiBUTaTeIbHOM YCTAaHOBKH.

21.0nbITHI TIO MCCIEOBAHUIO SIBIICHUS DSJECKTPOMArHUTHOW WHIIYKIIUH:
WCCIICIOBAHUE W3MEHCHWW 3HAYEHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe naBuwxeHue. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOE mpsiMOJiMHENHHOEe BrkeHue. (CBoOomHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsIii 3ak0H HbtoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIEpIIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwxkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE NBUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cwil TSKECTU, YNPYTroCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JBUKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ

OTCU€TA.
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8.
9.

CpaBHeHUE TyTENM W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbBIX TeJl OTCUETA.

N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUXKEHHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBMYKEHHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS Tela OT MAcChl Tela W JCHCTBYIOIIEH Ha HEro
CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

10.ITepenava ummynbca Ipy B3aUMOJICHCTBUH TE.

11.TTpeoOpa3oBaHus SHEPTHH NTPU B3aUMOJICUCTBUU TEJl.

12.CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.
13.CoxpaHeHnue uMIybca npu abCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.

14 HaGnrofeHne peakTUBHOTO ABUKCHUSI.

15.CoxpaHeHre MEXaHUYECKON IHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHne MEXaHIMUECKON YHEPTHH MPH JBIKEHUH Tella Mo JeHCTBHEM

IIPYKUHBL.

Jlabopamopuvie pabomul u onvimol.

1.

0

KoHcTpynpoBanue TpakTa Juisi pasroHa W JabHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
HIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCA KakK pPsJ HEYETHBIX YUCET, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne XECTKOCTU TPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHUU Tela
110 TOPU3OHTATLHOM MOBEPXHOCTH.



10.Onpenenenne pabOTHl CHIJIBI  YIIPYTOCTH TIPU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHMYKHOTO U TIOIBUKHOTO OJIOKOB.

11.M3ydeHue 3aKkoHa COXPAHCHHS YHEPTUH.

Paznen 9. Mexann4yeckue KoJied0aHMsi M BOJIHbI.

KonebarensHoe nerxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/T,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeXaHUWYECKMX BOJH. IIpomonbHbie U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka M BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HabGmronenue kosieOaHWil TeN IMOJ JEHUCTBUEM CHJIBI TSOKECTH U CHIIBI
YIPYTOCTH.

HaoOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hao0mro1enre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue 4YacTOThl M MEpUoOJa KOJeOaHWNW MaTeMaTUYECKOro
MasITHHKA.

2. OnpeneneHue 9acTOTHl U Ieproa KojaeoaHui Mpy>KMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHOJIa KOJSOaHWH MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHu€ 3aBUCMMOCTH NEpUOIa KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHoOJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OnbITel, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHHs CBOOOHOTO MaIeHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MoJie.  DJIEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
aleKTpoMarHuTHeIX BOJH. Illkama snekTpomarHUTHBIX BOJH. Kcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BonHOBbIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3y4yeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue ceera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnektp. Omnbitel HbtoToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOuparoliei JImH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

. [Ipunnun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIA.
10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBeTa B CIEKTP.
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12.TTony4yenue 6enoro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)XE€HUs CBETOBOrO Jyya OT yria
najieHusl.

2. V3yueHue xapakTEpUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKaie.

3. UccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiydya OT yrIJia
NaJICHUS Ha TPAHUIIE «BO3TYyX—CTEKIION.



4. TlonyuyeHue U300paKeHUM C MOMOIIbIO COOUPAIOIIEH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONITHUYECKOU CHJIbI COOMpArONIe
JIVH3BI.

6. OmBITHI IO PA3JI0KEHUIO OEIOr0 CBETa B CIIEKTP.

7. OmpITHI TIO BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble IBJI€eHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpO€HHE aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. W3otombl. PaamoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku saeprun CostHIla U 3BE3I.

SAnepnas sHepretuka. JleMCTBUS paguOaKTHUBHBIX HW3JIYyYEHUW HA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanust u3mydeHust IPUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnrogeHune CIUIONIHBIX M JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. VccnenoBaHue TPEKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 1O TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. U3mepenue pagnoakTuBHOTO (POHA.

IHoBTOPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIluu
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYCHHUH BCEro Kypca (PU3UKH, a TakKXe JJIsi TOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIIEIOBAHUS

ok wnE



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHATBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pasjiesia pean3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOJBI UCCICAOBAHUS (PU3MUCCKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) maTprMoTH4YECKOr0 BOCIMTAHUA:

— IPOSIBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(u3nUecKol HayKH;

— HIEHHOCTHOE OTHOIIEHHE K TOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
U ITUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHHME BaXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMUIIOB B JIESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ACTETHUECKUX KadyecTB (PM3MUECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIBTYPBI;

— pa3BUTHE HAy4YHOU JHO0O3HATEIHLHOCTH, WHTEpPEca K HCCIEN0BATEIHCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MacHOTO TOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAlIHUX YCIIOBHUSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA pEeQIIEKCHH, TMpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
0o0pa3oBaTEeNbHOM  OpraHM3allik, ToOpoja, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOM HAIpaBlICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (DUIUUYECKUX
3HaHUM;

® — HHTEpEC K MPaKTUYECKOMY M3yUEHUIO Npodeccuii, CBSI3aHHBIX ¢ (PU3UKOMH;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® — OpHUCHTAlMS HA MPUMEHEHHUE (PU3NUECKUX 3HAHMM JJIsi pElIeHUsl 3a/ad B
0o0JIaCTU OKpY’Kalollel cpenabl, IJIaHUPOBAHMS TMOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPY>KAIOIIEH CPEJIbI;

® — OCO3HaHHME IOOATBLHOIO XapaKTepa SKOJOTMYECKUX MpoOieM U MyTell ux
pelieHus;

e 8) aganTanuM K HM3MEHAKIIMMCH YCJIOBHAM CONHAJIBHOM M NPHUPOIHOM
cpeabl:

® — TOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIMIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3WYECKOM HAIMpPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IPYTUX;

® — T[IOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUYECKYIO
NEATEIIbHOCTD;

e — OTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHClie (POPMYIUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUECKIX 00BEKTaX U SIBJICHUSX;

e — oco3HaHME Ae(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JacTH
bu3uKy;

® — IUIAaHUPOBAHME CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUI;

® — CTpEeMJICHUE aHAJIM3UPOBATh U BBIABIIATH B3AUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC ICHCTBUSL.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble JJornueckue JelicTBUA:



®BLIBIISITH W XapakTEPU30BaTh CYUIECTBEHHbIE MPU3HAKK OOBEKTOB
(sBNIEHUN);
®yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIMKU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,
®BBLISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;
®BBLISBJISITH TPUYMHHO-CJICICTBCHHBIC CBSI3M TPH HU3YYCHUH (DU3NICCKUX
SIBJICHWHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;
®CaMOCTOSITEJIBHO BHIOMPATh COCO0 pelieHus yueOHoN (hU3nveckoil 3amaun
(cpaBHEHHME HECKOJIbKUX BapMAaHTOB pEIICHMs, BBIOOp HauOoliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).
ba3oBble uccienoBareibckme 1eiCTBUS:
®[ICTIOJIH30BaTh BOIIPOCHI KaK MUCCIIEIOBATEIbCKAN HHCTPYMEHT IMO3HAHMUS;
®[IPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY OMBIT, HECIOMXKHBIM
¢u3nyecKuil HKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHUE (HU3MUECKOTO
SIBJICHUS,
®OI[CHWBATh HA MPUMEHUMOCTh W  JIOCTOBEPHOCTH  HH(OPMAIIHIO,
MOJTyYEHHYIO B XO/I€ UCCIICIOBAHUS M DKCIIEPUMEHTA;
®CaMOCTOSITENILHO (HOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yjbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,
®[IPOTHO3UPOBATH  BO3MOXKHOE  JlalbHEHWIee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.
Pa6ora c nundopmanueii:
®IIPUMCHSATH Pa3JIMYHBIC METOJBI, HHCTPYMEHTHI M 3alpOChl MPU ITOUCKE U
otOope MHGPOPMALMHM WA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;
® AHANTM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,
®CaMOCTOSITEIBHO ~ BBHIOMPATh  ONTUMAJbHYIO  (GOpMY  TIPEACTABICHHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.
KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe HeiCTBHUSA:
®B X0/¢ OOCYXIeHHs y4eOHOro Marepuana, Pe3ylbTaTOB JIA0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJEU, HAllEJICHHBIE HA pPEUICHHE 33Jaud U MOAJAEp KaHHe
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



® COTIOCTAaBJIATh CBOM CYXACHMS C CYKJICHUSAMU JPYTUX YYaCTHUKOB JIMANIOra,
OoOHapyXMBaTh pa3JIM4YUE U CXOACTBO MO3UIIMIA;

®BBIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

e[1yOJUYHO NPEACTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

®[IOHUMATh U KCIIOJIb30BATH MMPEUMYIIECTBA KOMAaHIHOW M MHAWBUAYAIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

®[IPUHUMATH LIEJIN COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH JIEMCTBUS I10
€€ JIOCTIDKEHHUIO: pacHpelessaTb poyid, OOCYKIaTh IIPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFO/ICH;

®BBHITNIOJIHATh CBOIO YacTh pabOThI, TOCTUrasi KayeCTBEHHOI'O pe3yJbTaTa I10
CBOEMY HAIIPABJICHUIO WU KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbI;

¢ OLICHMBATh KAu€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

® BLISIBIISITH IIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOIUX s
peteHust GU3NISCKUX 3HAHUM;

®OPUEHTUPOBATHCS B  PA3NIMYHBIX  MOAXOAAX  MPUHATHS  PEIICHUM
(MHIMBUAYaTbHOE, MPUHATHE PEUIeHUs B TPYIIE, MPUHATHE pPEIICHUN
rpyIIon);

®CaMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelIeHUs] (PU3MUECKON 3adauu WIn
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaraéMble BAPUAHTHI pELICHUM;

e 1eJ1aTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTyally U NIpeajiaraTh IiaH €€ U3BMEHEeHHUS;

®00BICHATh  MNPUYUHBI  JOCTWXKEHUA  (HEAOCTHUKEHUS)  pe3yibTaToB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

®BHOCHUTHh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM 4YHCIIE B XOJ BBIITOJHEHHS
(Gu3MYeCKOro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCSA CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

®OIICHMBATh COOTBETCTBUE PE3YJIbTaTa LIETIU U YCIOBUAM;

®CTaBUTh c€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJIE CIIOpa WIN JIUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYroro;



e IPU3HABATh CBOE MPABO HA OLIMOKY MPH pelieHnH GU3NYECKUX 3a7a4 WId B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAaKOE K€ MPaBO JAPYroro.

NNPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

®1ICITIOJIb30BATh MOHATHUS: (PU3NUECKHE U XUMHUUECKHE SIBICHUS, HAOTIOACHHE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, SAUHUIBI (DU3UUECKUX BEIIMYUH, aTOM,
MOJIEKYJa, arperaTHble COCTOSIHMS —BemiecTBa (TBEPAOE, KUIKOE,
razoo0pas3Hoe), MEXaHUUECKOE JIBH)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJAEWUCTBYIOIIAA CHJIA, JAePOpMaLHs
(ynpyras, rmacTu4eckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCYbI;

epasznuyaTh sABieHUS (AU(PQyY3Usa, TEIIOBOE IBUKEHHWE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpallleHus, IMepenaya JaBICHUS TBEPABIMU TeElaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe JaBlICHWE, IUIaBaHUE TeJl, MpPEeBpalICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUECKOE SIBJICHHUE;

epacro3HaBaTh NPOSBICHUE  HM3YYCHHBIX  (U3MYECKUX  SBICHUU B
OKpY’>KalollleM MHupe, B TOM 4YHucie (U3UUYECKHE SIBICHUS B MIPHUPOJE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
npUpoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJe 4YeJIOBEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a]auy B yueOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

®ONUCHIBATh M3YYEHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, UCIOJIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CUJIA TSXKECTU, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHIIBI,
MOMEHT CHJbl, KO3(Q(UIMEHT TOJE3HOr0 JCHCTBUA MEXaHU3MOB,
KMHETHYECKass M TNOTEHLMAJIbHASI SHEPrus), MpU ONHUCAHUM MPABUIBHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



®XapaKTepU30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, paBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

®00BSACHATh (PU3NUECKUE SBICHMS, IPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHUTyalluii IPAaKTUKOOPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MU 32aKOHOMEPHOCTH;

epeniaTh pacu€THbIE 3a1a4u B 1 —2 NelCTBUA, UCTIOIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIUYMHBI: HA OCHOBE aHalM3a YCIOBUS
3aladyl  3alKChbIBaTh KPAaTKOE YCJIOBHUE, TOJCTaBIATh (PU3UUECKHE
BEJIMYMHBI B ()OPMYJIBI U MPOBOAMTH PAcU€Thl, HAXOAUTH CIIPABOYHBIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

epacrno3HaBaThb NPOOJEMBbI, KOTOPblE€ MOXXHO pEHIUTh TMpU T[OMOIIU
($u3NYECKUX METO0B, B OIMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPSIEMOE
IpeanosjokeHne  (TUmoresy),  pasjnyaTb W UHTEPIPETUPOBATH
NOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI T10 €T0 pE3yJIbTaTaM;

®[IPOBOJIUTH OIBITHI O HAOTIOJECHUIO (PU3HUECKUX SIBACHUN WM (QU3UUECKUX
CBOMCTB Ted: (OpPMYIUPOBATH MPOBEpsiEMble MPEANOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3allMChIBaTh X0/ ONbITA U
(dbopMynupoBaTh BHIBOJIBI;

® BBLITIOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MAcChl TeJa, 00bEMa,
CWJIbl M TEMIIEpaTypbl C MCIOJIb30BAHMEM AHAJIOTOBBIX U LHU(PPOBBIX
npuOOpOB, 3alMChIBaTh TOKa3aHUsA MNPUOOPOB C YyUE€TOM 3aJaHHOU
a0COTIOTHOM MOTPENTHOCTH U3MEPEHUIA;

®[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOU (PU3MUYECKON BETUYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO ABWKYUIIErOCsl TeJla OT BPEMEHM [BHXKCHUS TENA, CHUJIBI
TPEHUsI CKOJIBKEHHUS OT BEca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN TeEIl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITATKUBAIOIIEH CHIIBI OT 00bEMa
IIOTPYKEHHOM YaCTU Te€Ja U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUI
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B



IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBaHUA, COOMpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICTOBAHMUS,

®[IPOBOJIUTh KOCBEHHbIE H3MEpPEHUSI (PU3NYECKUX BEIMYUH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEJa, CHUJIA TPEHUS CKOIBKECHHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJa, JIEWCTBYIOIIAas  Ha
NOTpyKEHHOE B KHUJAKOCTh TeJO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

ecOOJI0aTh MPAaBUJIA TEXHUKU O€30MaCHOCTH IpU paboTe ¢ J1adopaTOpHBIM
00opy1I0BaHUEM;

®yKa3bIBaTh MPHUHIMIBI ACHCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB:
BECHl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
pBIYar, MOABWKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;

®XapaKTepU30BaTh MPHUHLUMIBI  JCHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHusi (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

® [IPUBOUTH IPUMEPHI (HAXOAUTH MHGOPMAIINIO O IPUMEPAX) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MAaCHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaIOIIEeH cpeie;

®OCYUIECTBJIATh OTOOp MCTOYHMKOB uHpopManuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

®ICTIOJIb30BaTh IPHU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TOMYJSPHYIO
JUTEPATYpPy  (PU3NUECKOrO0  COJIEp)KaHMs, CIPaBOYHBIE MaTepHUalbl,
pecypcbl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPATKUE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



yycie MyOJMYHO JieJaTh KpaTKue COOOLIEHUS O pe3yjbTaTaX IMPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU H3TOM TPaMOTHO HCIOJIB30BATh
U3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

®IIpX BBITIOJIHCHUHM YYEOHBIX TMPOEKTOB M WCCIIEIOBAHUN PaCIPEACIISITh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CIIEIUTh 3a BBHIMIOJIHEHUEM IUIaHA JEWCTBUM, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHCHHUE OKPYIKAFOIIIHX.

K xoHI1y 00yueHus B 8 kJiacce npeaMeTHbIE pe3yiabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

®ICTIOJIH30BaTh MOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HbBIe TeJa, HACHIIIEHHBIM M HEHACHIIIECHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIEpaTypa, BHYTPCHHSSI DHEPTHs, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN SIEKTPUUECKUN 3apsij, HNEKTPUIECKOE TMOJIe, MPOBOTHUKU
U UDJICKTPUKH, IIOCTOSTHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;

epasznuyaTh SBJICHUS (TEIUIOBOE pACIIMPEHHWE W CXKaThe, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEeHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIonpPOBOAHOCTb, KOHBEKIINS, U3ITyYCHHE),
ANEKTPU3aLUs TeN, B3AaUMOJEHCTBUE 3apsA0B, NEUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs UHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMNCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

epacmo3HaBaTh TNPOSBICHUE  WM3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUIIPHBIC SBIEHUS B TPHUPOJE,
KpUCTa/UIbl B Tipupoje, usnydenne ConHIla, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs!, CHETa, SJEKTPUUECKUE
SBJICHHSI B aTMocdepe, dJEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emute, MOJSIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKK) (PU3NUECKHUX
SIBJICHUU

®OIUCHIBATh M3YYEHHBbIE CBOMCTBA Tel W (PU3WYECKUE SIBJICHUS, UCIOJIb3YS
bu3ndecKkue BeTUIHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJUIECTBO
TEIJIOTHI, yJeldbHas TEIJIOEMKOCTh BEIECTBA, VYACIbHAas TEIuioTa



IUIABJICHUS, YJENbHAsl TEIJIOTa IapooOpa3oBaHus, yJelbHas TEIIOTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJICKTPUUYECKHM 3apsf,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHE IPOBOJHUKA,
yAEIbHOE  CONpPOTUBIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIbHO  TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €AMHMIIBI
bu3nyeCKuX BENUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

eXapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IIOJIO)KCHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa i yyacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

®00BACHATh (PU3MUECKHE NPOLECChl M CBOWMCTBA Te€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalui NPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISIBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKUX
11aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epelaTh pacu€THbIC 3a/1a4u B 2—3 eHCTBUS, UCTIOIb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOIME (PU3NYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3aJlayyl 3alUChIBaTh KPATKOE YCIOBUE, BBISBISATh HETOCTATOK JaHHBIX IS
pelieHus 3aa4u, BbIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NJisi €€
pelieHus, MPOBOAMTH PACUYEThl W CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
bu3nyecKoil BENYNHBI C U3BECTHBIMU JaHHBIMU;

epacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MPU [TOMOIIU
(bu3NYECKUX METO/OB, MCIOJb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
MIPOBEICHUSI UCCIIEIOBAHUS, A€JIaTh BHIBOIBI;

® [IPOBOJIUTH OTBITHI IO HAOIOICHNIO (DM3UUECKUX SBJICHUN WMIN (HU3UIECKUX
CBOMCTB TeJ (KaNnWUISIPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHHS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS M HarpeBaHUs
OpU U3IYYEHUM OT I[BETa W3JIydaroled (IOoriouaromiei) noBepXHOCTH,
CKOPOCTh MCHApEHMs BOJbI OT TEMIIEpaTypbl XKUIAKOCTU M IUIOIANU €€
NOBEPXHOCTH, 3JEKTPU3ALMS TEA U B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLlUs



MarHUTHBIX MOJIEH OCTOSIHHBIX MArHUTOB, AEHCTBHUSI MATHUTHOTO OJI Ha
OPOBOJAHUK €  TOKOM,  CBOMCTBa  JJIEKTPOMAarHuTa,  CBOWCTBA
AJIEKTPOJIBUraTeNsl IOCTOSHHOTO TOKa): (OpMYJIMpOBaTh IPOBEPSiEMbIE
MPENOIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

® BHITNIOJIHATE MPSIMbIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIaKHOCTU
BO3/J(yXa, CWUJIbl TOKAa, HANpPSDKEHHUsS] C HCIIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JAaTUYMKOB (PU3UUECKUX BEJIUYMH, CPaBHUBATh DPE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

®[IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BEIUYMHBI OT
IpPYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEYEHMS U Y/EIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIEIOBATEIBHOTO U  MapaUIEIbHOTO  COEAMHEHUIN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEpPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadUKOB,
JIeaTh BBIBOJIBI 10 PE3YJIBTATAM UCCIIEJOBAHUS;

®[IPOBOJIUTH KOCBEHHbIE M3MEpeHUsi (U3MUECKUX BEIWYUH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATh 3HAYCHUE BEJIMYNHBI;

eCO0JII0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opy1I0BaHUEM;

®XapaKTEepPU30BaTh NPHUHLMMBI  JACHUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUS IOMOB, TMTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBIEHUH U HEOOXOJIHUMBbIE
¢duznyeckrue 3aKOHOMEPHOCTH;

®pacno3HaBaTh IPOCTBIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTEIbHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUIPOMETP, ABUraTElIb BHYTPEHHETO
CTOpaHHUs, AJEKTPOCKOI, PEOCTaT), COCTaBIATb CXEMbI JJIEKTPUYECKHUX



LEMEN C MOCIEAOBATEIbHBIM U MAapasuIelIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;

® [IPUBOJUTH IPUMEPHI (HAXOAUTH MHGOPMAIINIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUA B TOBCEIHEBHOM KU3HU JUIS
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPYKAOLIEN CPELE;

®OCYILECTBIIATh MOUCK HHPOpMAIMK  (PU3UYECKOTO  COACpKaHUA B
HNHTepHeTe, HAa OCHOBE HMEIOMIUXCA 3HAHUM W MYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;

®ICTIOJIb30BATh IPHU BBHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TONYJSPHYIO
JauTepaTypy  (pu3MUecKoro - coaepikaHHs, CIPAaBOYHbIE MaTepHAalIbl,
pecypcebl cetu MIHTepHET, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

®CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIE W KpAaTKHE YCTHBIE COOOLIEHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HMUECKOTO
COJep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATH PE3YIbTaThl
IIPOEKTHOW WJIM HMCCIENOBATENBCKON NEATEIbHOCTH, IIPH 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

®[IpY BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUN (HU3NYECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JECUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIBbHOCTD IPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aUMOJIECHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

®ICIIOJB30BATh IOHATHA: CHCTEMa OTCYE€Ta, MaTepuajbHas TOYKA,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXXKEHHUSA, Jedopmanus
(ympyrasi, mjgacTU4eckas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOlIeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SIZIEPHAS DHEPTETUKA;



epa3inuaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NIaJICHUE TEJI, PABHOMEPHOE JIBJKECHUE 10 OKPYKHOCTH, B3aHUMOJECHCTBHE
TEJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIEKTpa
U3ITyYEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

epacrno3HaBaTh MPOSIBICHUE  HW3YYEHHbIX  (PU3MUECKUX  SBJICHUN B
OKpy’XamlleM Mupe (B TOM uuciae (QU3NYECKUE SIBJICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMXKEHUE IJIaHEeT COJIHEYHON CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOIO M3JIy4Y€HHH, €CTECTBEHHBIH
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PaJUOaKTHUBHOE HU3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKU) (PU3NYECKUX
SIBIICHUI;

®ONUCHIBAaTh M3YUYEHHBbIE CBOMCTBA T€l W (PU3WYECKUE SIBICHUS, UCIOJIb3YS
(du3nueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEpeMeIleHHUe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tela, HUMIYJIbC Tela, HWMIITYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, TOTEHIUAIbHAs HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPrus CKaToON
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
PaBUJIBHO TPAaKTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIUYUH,
0003HaUYEHUsA M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;

®XapaKTepU30BaTh CBOWCTBA TeN, (U3UYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs HHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,



IOPUHLIMI CYNEPHO3UIMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

®00BACHATh (PU3MUECKHUE NPOLECChl M CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

epelaTh pacy€THBIC 3a/1a4n (OMUPAIOLIUECS HAa CUCTEMY U3 2—3 ypaBHEHUN),
UCITIOJIb3Yysl 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOLIME (DU3NYECKHUE BEIUYUHBI:
Ha OCHOBE aHajlu3a YCJIOBHMS 3aJaud 3alliChIBaThb KpPAaTKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIINE UM M30BITOYHBIC JAHHBIC, BBIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE ISl PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIIMYUHBI,

epacrno3HaBaTb NPOOJEMBbI, KOTOPbIE€ MOXXHO pEHIUTh TMpU I[OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBHIBHOCTh MOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUI U OIBITOB;

®[IPOBOMTH OIBITHI MO0 HAOTIOACHUIO (PM3MUYECKUX SBICHUM WIN (PU3MUECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs
SHEpPruM, 3aBUCUMOCTh IEpHOJa KoJIeOaHU MPYXKUHHOIO MasiTHUKA OT
Macchl Ipy3a M KECTKOCTU MPYXKUHBl U HE3aBUCUMOCTb OT AMILIUTYbI
MajblX  KoJieOaHWUM,  MPAMOJMHEHHOE  pacnpoCTpaHEHUE  CBETAa,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3e, HAOMI0JEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATh XOJI OMNbITa W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

®IIPOBOAUTH MPU HEOOXOAMMOCTH CEpPHUIO0 NPSIMBIX H3MEPEHUH, Ompenesss
CpeqHee 3HAUYeHHE u3MepsAeMoil BelauuuHbl ((POKycHOe paccTosHue
cobuparomeit JUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEIbHOTO PHOOpPa);

®[IPOBOJAUTH MCCJIEJAOBAHUE 3aBUCUMOCTEM  (PU3MUECKUX BEIMYMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0€3 HayallbHOM CKOPOCTH, NEpUoja



KOJICOAHUH MaTeMaTUYeCKOro MasTHUKA OT JUIMHBI HHUTH, 3aBHCUMOCTH
yIila OTpaXEHHUsl CBETa OT yrja MaJeHUs U Yrila MpeIoMIICHUs OT yria
najieHus): IUIAaHUPOBATh HCCIIEJOBAHUE, CaMOCTOSITENBHO CcOOMpPaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
(GU3NYEeCKUX BEIWYMH B BUJAC TaOJUI] U TPApUKOB, JIEIaTh BBIBOJBI IO
pe3yabTaTaM HCCIeI0BaHUS;

®IIPOBOJUTH KOCBEHHbIE U3MEpEHUs (U3MYECKUX BEIUYMUH (CPEIHSI
CKOPOCTh M YCKOpEHHE Tela IpH pPaBHOYCKOPEHHOM JIBUKCHHUHU,
YCKOpPEHHE CBOOOJHOIO MaJI€HUs, >KECTKOCTh MPY>KUHBI, KO3()PUUIUEHT
TPEHUSI CKOJBKECHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKass cuja CcOOMparolme JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUITaHUPOBATh M3MEPEHHS, COOMpPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh M3MEPCHUS, CICIys MPEITOKEHHON WHCTPYKIIMH, BBHIYUCISTH
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIETOM
3aJJaHHOH MOTPEIIHOCTH H3MEPEHHIA;

eCco0IIO/IaTh MPaBUJIa TEXHUKH OE30MacHOCTH MpHU paboTe ¢ JabopaTOPHBIM
00opy1I0BaHUEM;

epa3MyaTh OCHOBHBIC TMPH3HAKK HM3YyYEHHBIX (PU3UUECKUX MOIECIEH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUTAHETapHas MOJENTb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

eXapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS  HM3YyYEHHBIX MPHOOPOB |
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa WX ONUCaHHA (B TOM YHUCIIE:
CIIUJIOMETp, TATYUKU TOJIOKEHHSI, PACCTOSHHUS M YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBAaX (U3NYECKHX SBIEHUA W HEOOXOoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

®UCTIOJIH30BATh CXEMBl U CXEMAaTHUYHBIC PUCYHKH HM3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3epKajie U cOOMparole JMH3E;

®[IPUBOANUTH PUMEPHI (HAXOAUTh MHPOPMAIIHIO O PUMEPax) MPaAKTUIESCKOTO
UCTIOIb30BaHUSl (PM3MUECKUX 3HAHUA B TIOBCEJIHEBHOW JKH3HH JIJIS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpallleHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIoLIeH cpene;



®OCYILIECTBIIATh MOUCK HHPOpMAIMK  (PU3UYECKOTO  COACpKaHUA B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IOUCKOBBINA 3aMpOC, HAXOAUTD
MyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHOU MH(OpPMAIMU HA OCHOBE
MMEIOLIMXCS 3HAHUN U JOTOJIHUTENBHBIX HCTOYHUKOB;

®ICITI0JIb30BAaTh MPH BBIMIOJHEHUU YYEOHBIX 3a/laHuil HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypchl cety MHTEpHEeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOM CUCTEMBI B IPYTYIO;

eC03/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIICHUS HA OCHOBE
uH(OpMAIIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMUs,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
MOHSATUUHBIM anmapar W3y4aeMoro pasziena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

bubmuorexa [JOK
11 Pu3HKa - HayKa 0 MPHPOJE 2 0 0 https://m.eds00.ru/7f416194

bu6mmoreka [IOK

1.2 ()] 2 1

HIBHHACCIHE BETITIHMHIbL 0 https://m.edsoo.ru/7f416194

. bubnuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 0 1 httos://m.edsoo.ru/7f416194

Htoro no pazneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

bu6nmoreka [JOK
21 CTpoetue peliecTsa 1 0 0 https://m.eds00.ru/7f416194
JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII bubnmnoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TperaTHBIC COCTOSIHHS BEIIESCTBA 0 0 httns://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3 0 0
CXAMITCCOT ABIDREHHE https://m.eds00.ru/7f416194



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

bu6mmoreka [IOK

32 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bt o 14 2 https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbLIMU 3 0 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 flaprertne xiKoCTH > 0 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 6 0 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a HA MOrPyKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [JOK
>1 Paora i mowmocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 HpocTeie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
53 Mexaireckas ouepris 4 . https://m.edso0.ru/7f416194
Wroro no pazueny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | IIpakruueckue (1udpp )
NMPOrpaMMblI Beero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIeHUS
. bubmuoreka [JOK
1.1 CtpoeHHe U CBOMCTBA BENICCTBA 7 0 0 httos://m.edsoo.ru/7fA181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 0 1
1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
SCKTPOMArHHTHAS HHAYKLIHS 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3ie/ioB U TeM (uudpoBbie)
Ne /i P Kontpoannbie | IIpakruueckue p
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. MexaHHYecKHe siBJEeHHS
11 MexaHn4deckoe IBIKEHNE U CIIOCOOBI €T0 10 0 1 bu6mmorexa [IOK
' OINCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B 7| 20 1 3
SAIMOACHCTBIC T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axombt coxpanenus 0 0 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. Mexannueckne KoJJe0aHNS B BOJHBI
bu6mmorexa [IOK
2.1 M 7 0 3
CXAHMIECKHE KOTOaHu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXBHIECKHE BOTHEL 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTPOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 bubmorexa [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO AApa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznes 6. [loBTOpuTEe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero
padoThI

KonTposabHbie

IIpakTn4yeckue
padoThI

Mcnonb3oBaHne
obopyaoBaHus
ueHTpa «To4ka
pocta»

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®dusuka — Hayka o
npupoze. SBneHus
MIPUPOBI

duznueckue ABICHUS

duznueckue
BEJIMYUHBI U UX
U3MepeHune

Ypok-uccienoBanue
"N3mepenue
TeMIIepaTypbl pH
IIOMOIIH
KUJKOCTHOTO
TEPMOMETpPA U
JaTynKa
TeMneparypol"

HaGop ns
3aKpeTIeHUs
U3Y9aeMbIX
tem KALEF

Meto1b1 HAy4HOTO

no3Hanus. Onucanue
bU3UYeCKUX SIBJICHUIN
C IIOMOIILIO MOJenei

bubnunorexa LIOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue

Habop nns



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTe3bl:
JAIBHOCTH MOJIETa
HIapuKa, MyneHHOro
TOPU30HTANILHO, TEM
0oJibIlle, YeM OOJIbIIIE
BBICOTA ITycKa"

3aKpeIUIeHUs
H3y4aeMbIX
Ttem KALEF

CTpoeHHE BelecTBa.
OnbITHI,
JIOKa3bIBAIOIIIE
JUCKPETHOE CTPOCHHE
BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IG qacTun
B€IICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue
«OnBITH IO
HaO0JII0ICHUIO
TEIJI0BOrO
pacuIupeHus Ta3oB»

HaGop mis
3aKpeIUICHUS
H3y9aeMbIX
teM KALEF,

10

ArperatHble
COCTOSIHUS BEIIECTBA

11

OcoOeHHOCTH
arperatHbIxX
COCTOSIHUM BOJIBI.
O06o06mIeHuE 110
pasneny
«lTepBoHauanbHbIC
CBEJICHUS O CTPOCHUH
BEIICCTBAY

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

MexaHuueckoe

JIBHDKCHUE.
12 PaBHOMEpHOE 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE
JIBUOKCHUE

13 Cxopoctb. Equnauiis bubmmoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c
Pacuer nytu u bubnmnorexka HOK

14
BPEMEHU JBUKCHUS https://m.edsoo.ru/ff0a0ae4

15 WNueprus. Macca — bu6nunoreka [IOK
M€pa UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBA.

16 Pacuer maccer u bubnuorexa [IOK
o0beMa Tesa o ero https://m.edsoo.ru/ff0a0fee
IUIOTHOCTU
JlaGopatopHas Habop st
pabota 3aKpeIUICHUS

17 «Onpenenenue A3Yy4aeMBbIX
IUIOTHOCTH TBEPAOTO tem KALEF,

Pemenwne 3agau mo
18 teme "IlmoTHOCTB bubmorexa [IOK
" https://m.edsoo.ru/ff0a123c
BEIICCTBA
Cuna kak
XapaKTepUCTHKA
19 B3aMMO/JICHCTBHS TEIL.

Cuna ynpyrocru.
3axoH ['yka



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

20

JlaGopaTopHas
pabora «3yueHue
3aBHCHUMOCTH
pacTsKeHus
(medopmariunm)
IPYKUHBI OT
IIPUJIOKEHHOHN CUIIBI»

HaGop mis
3aKpeIUICHUS
H3Y9aeMbIX

teM KALEF,

21

SIBIIeHUE TATOTEHUS.
CuJia TSKECTH

22

CBsi3b MEXy CHIION
TSKECTH U Maccoi
Tena. Bec Tena.
Pemenne 3amad mo
teme "Cuia tsoxkectn"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cunita TSKeCTH Ha
JIPYTuX IIaHETaXx.
duznueckue
XapaKTEePUCTUKU
IUIAHET

bu6nuorexa [IOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cuil.
Hunnamometp

bu6nuorexa [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena.
HesecomocTn

bu6nuorexa [IOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue AByX CHll,
HaIlpaBJIEHHBIX 10
OJHOM IPSMOM.
PaBHOnelicTBYIOIIAA
CHII

but6mmoreka [IOK
https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pentenue 3amau mo
TEME
"PaBHOEHICTBYIOIIAS

CHII

28

Cuna TpeHus u eé
BUIbL. TpeHue B
IPUPOJIE U TEXHUKE

bubnunoreka LIOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHas
pabota «3yuenue
3aBUCUMOCTH CHUJIbI
TPEHUS CKOJIbKEHUS
OT CHJIbI IABJICHUS U
Xapakrepa
COIPUKACAIOLIUXCSA
ITOBEPXHOCTEMN

Hab6op mns
3aKpeIICHUS
H3Y9aeMbIX

teM KALEF,

bubmuorexa [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
ompeieNeHne
PaBHOJEHCTBYIOLIEH
CHUIBI

31

Pemenwne 3agau mo
TeMmaM: «Bec Temay,
«I'papuueckoe
M300paxKeHue Cui,
«Cunely,
«PaBHOzENCTBYIOIIAS
CHID»Y

bubanoreka LIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabota
10 TEMAaM:
«MexaHu4deckoe



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

IBIDKEeHUE», «Macca,
IUIOTHOCTBY, «Bec
tenay, «I'paduueckoe
HN300paKCHHUE CHIT»,
«Cuie»

33

JaBnerune. CiocoOb1
YMEHBIICHUS 1
YBEJIMYEHUS
JIaBIICHUS

but6mmoreka [IOK

https://m.edsoo.ru/ff0a20a6

34

JlaBieHue rasa.
3aBUCUMOCTh
JTaBJICHUS ra3a OT
00BEMa,
TEeMITepaTyphl

bubmuorexa [JOK

https://m.edsoo.ru/ff0a2376

35

ITepenava naBneHus
TBEPABIMU TETaMH,
KHUIOKOCTSIMH U
rasamMy. 3aKoH
ITackans

bu6nuorexa [IOK

https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B
JKHJKOCTH U rase,
BBI3BAHHOE
JIEHCTBHEM CHUIIBI
TSKECTH

bu6nuorexa [IOK

https://m.edsoo.ru/ff0a2718

37

Penrenue 3amad mo
Teme «Jlapnenue B
KHUIKOCTH U ra3e.
3akon Ilackamsay

bubnunorexa LIOK

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

38 CooOmaronuecs bubnunorexa LIOK
cocybl https://m.edsoo.ru/ff0a2970

39 ['unpaBnuyeckuii bubnunoreka LIOK
npecc https://m.edsoo.ru/ff0a3136
ManomeTpsl.

40 [TopuineBoit
SKMAKOCTHBIN Hacoc
ATtMocdepa 3emiu U

41 . bubmuoreka [IOK

p https://m.edsoo.ru/ff0a2b5a
CyILIECTBOBaHUS
Bec Bo3nyxa.
42 <ATMOC£§W;0€ bubmuoreka [IOK
P https://m.edsoo.ru/ff0a2b5a
JIaBJICHUE
N3zmepenne

43 aTMOC(epHOro bubnmnoreka HOK
nasiennsi. OTbBIT https://m.edsoo.ru/ff0a2da8
Toppuuennu
3aBUCUMOCTh

44 aTMOC(epHOTro bubmuoreka [IOK
JaBJICHHUS OT BBICOTHI https://m.edsoo.ru/ff0a2fc4
HaJ[ ypOBHEM MOPS
bapomeTtp-anepon.

45 ATtmochepHoe bubmuorexa [IOK
JaBJICHHE Ha https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemenue 3agau nmo

46 teme " ATmocdepHoe

nasieHue"



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JleicTBUE KUAKOCTH
M rasa Ha

47 MOTPYKEHHOE B HUX bubmmorexa LIOK
Te0, ApXIMEOBa https://m.edsoo.ru/ff0a3276
cuia
JIaGopaTtopHas HaGop mis
pabora 3aKpeIUIeHHs
«Onpenenenue M3y4aeMbIX
48 BBITAJIKMBAIOIICH tem KALEF, bu6nmorexa LIOK
CHUJIbI, ICUCTBYIOIIEH https://m.edsoo.ru/ff0a33fc
Ha TeJo,
MOTPY>KEHHOE B
KUIKOCTD)
JIaGopaTtopHas Ha6op mis
pabora 1o Teme 3aKpEIICHHS
«HccnenoBanue M3ydaeMbIX
49 3aBHCUMOCTH Beca tem KALEF, bubnuoteka [JOK
TeJIa B BOJE OT https://m.edsoo.ru/ff0a3514
00BbEMa NOrpy>KEHHOMH
B ’KHJIKOCTh 4acTH
Tea»
bubnmnoreka [JOK
S0 Hnaasiie Ten https://m.edsm])_.[ ru/ff0a3a96
JlabGoparopHas HaGop s
pabora 3aKpeILICHUS
51 "Konctpynposanue M3y4aeMBIX
apeoMeTpa WiH tem KALEF,

KOHCTPYHPOBaHUE
JIOJIKU U OIIPEJCIICHUE



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

eé
rpy3onoabéMHOCTH"

52

Pemenune 3amad mo
Temam: «lImaBanue
Cy/IOB.
BosnyxonnaBanue,
«/laBneHue TBEpABIX
TeJl, )KUJAKOCTEH U
Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KoHTposbHas padota
1o Teme «JlaBieHue
TBEPABIX TEJ,
JKUJAKOCTEN U Ta30B)

54

Mexannueckas
pabora

bubmnoreka IIOK
https://m.edsoo.ru/ff0a3f82

55

MormHocts. Eaunauiist
MOIITHOCTH

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienoBanue
"PacyéTt MOIIIHOCTH,
pa3BUBaeMOM IIpU
MOABEME T10
nectHuue"

57

[IpocThie MEXaHU3MBI.
Prruar. PaBHOoBecue
CHUJI Ha pplyare

58

Pbruaru B TexHUKe,
OBITY U IIPUPOIE.
JlaGopatopHas

0.5

Habop nns
3aKpeIuIeHus
U3y4aeMbIX

bubanoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pabora
«Uccnenosanue
YCJIOBHI paBHOBECHS
phIuaray

teM KALEF,

59

Pentenue 3amau mo
TeMe «Y CIIOBUA
pPaBHOBECHUS pblUara

bubnunoreka LIOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumment
MOJIE3HOTO ACUCTBUA
MEXaHHU3Ma.
JlaGopaTopHas
pabota «3mepenue
KII/] nakioHHOM
TUIOCKOCTH

0.5

61

Pemenue 3amau mmo
teme "Pabora,
MortHocTh, KIT/"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHuueckas
SHEPTHUSL.
Kunernueckas u
MOTEHIIMAILHAS
SHEPTUS

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS
MEXaHUYECKON
SHEpPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360

64

YPpOoK-3KCIIEpUMEHT
10 TEMeE
"DKCIIEpUMEHTaIbHOE

HaGop s
3aKpeTUICHUS
H3Yy4aeMbIX



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

orpeeeHne tem KALEF,
W3MEHEHHS
KUHETHYSCKOH 1
OTEHIIMAIBHON
SHEPTUU Mpu
CKaTBIBAaHHMH TEJIA MO
HAKJIOHHOM
IUIOCKOCTH"

KonTponbhas padota
65 no teme «Pabora u 1 1 0
MOIIIHOCTb. DHEPI U

Pe3epBHbIii ypoK.

66 Pabora ¢ Tekcramu o 1 0 0 bubnuorexa [IOK
TeMme "MexaHu4ecKoe https://m.edsoo.ru/ff0adee6
nBmkeHune"

Pe3epBHBIN ypOK.
Pabora ¢ Texkctamu o

67 teme "JlaBneHue 1 0 0 bubmmoteka [JOK

https://m.edsoo.ru/ff0a4ffe

TBEPABIX TE,
JKHIKOCTEH 1 ra3oB"

PesepBHBIi ypOK.

68 Pabora ¢ TekcTamu 1o 1 0 0
teme "Pabora.

MomnocTtb. DHeprus"”

OBUIEE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME 68 > 30



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHBI
No Wcnonb3oBaHue e uugposbie
wn Tema ypoka B Kontpoasn | Ilpakruuecku | o6opynoBaHus o0pasoBareJ
cero
ble padoThbI e padoThbI ueHTpa «To4ka bHbIE
pocTa» pecypchl
OCHOBHBIE TIOJIOKEHUS bubnmnoreka
1 MOJIEKYJIIPHO-KUHETUYECKON 1 0 0 IHOK
TEOPHUH U UX OIIBITHBIE https://m.edsoo.
MTOATBEPIKICHUS ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJICKYT 1 0 0
" bubnuoreka
Mopenu TBEPAOro, JKUAKOTO U OK
3 ra3zo00pa3HOro COCTOSHUN 1 0 0 1
https://m.edsoo.
peteetsa ru/ff0a540e
OObsicHeHHE CBOICTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSTHUH BEIIeCcTBa Ha OCHOBE 1 0 0
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
bubnmnoreka
5 Kpucrannnueckue u amopgHbie 1 0 0 HOK
Tena https://m.edsoo.
ru/ff0a5800
bubnmnoreka
6 CmaunBaHue U KallWJUISIPHOCTb. 1 0 0 HOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.
ru/ff0a5530



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530

Bbubnuoreka

7 TennoBoe paclIMpEeHUE U CKATUE LIOK
https://m.edsoo.
ru/ff0a5a26

Temneparypa. CBs3b TeMIEpaTypbl
8 CO CKOPOCTBIO TEINIOBOTO
JIBIDKEHHUS YaCTHII
bubanoreka
9 Buytpennss sneprus. Crioco0sl LIOK
WU3MEHEHUS BHYTPEHHEN SHEPIuu https://m.edsoo.
ru/ff0a5¢c60
bubmnoreka
OK
10 B eIuIonepeaa 1
HABL TEILIOTIEpEatit https://m.edsoo.
ru/ff0a6412
VYpok-koHpepeHIus
" bubnunoreka
[TpakTHyeckoe UCTIOIb30BaHUE OK

11 TEIUIOBBIX CBOMCTB BEIECTB U 1

https://m.edsoo.
MaTepuajoB B LEJIX (u/ff0a65c0
sHeprocOepexeHus"

Bbubnuoreka

12 KonnuecTBO TEIUIOTHL. Y AenbHas HOK

TEILIOEMKOCTD https://m.edsoo.
ru/ff0a6976
Bubnuoreka

YpaBHEHHE TEIUIOBOTO OalaHca. OK

13 TemnooOMeH U TEII0OBOE 1
https://m.edsoo.

PaBHOBECHE ru/ff0a7088
14 JlaGopaTtopHnast pabota HaGop st bubnuoteka



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

"UccnenoBaHue ABICHUS 3aKperieHus [HOK
TEII000MEHA MPU CMEIIMBAHUU M3y4aeMbIX TeM https://m.edsoo.
XOJIOZHOM U ropsdeit Boas!" KALEF, ru/ff0a6a98
PacueT kKonuyecTBa TEIIOTHI,
15 HEO0OXOAUMOT0 /JIsi HarpeBaHus
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUU
Hab6op nns
JlaGopaTtopHnast pabota
" . 3aKpCIUICHUS bubnnorexa
16 OnpenencHue yueabHOU
" M3y4YaeMbIX TEM HOK
TEIIIOEMKOCTH BEILIECTBA
KALEF,
bubnuoreka
[InaBneHue U OTBEpICBaHUE
IHOK
17 KPUCTAJUIMYECKUX TeJ. Y JAebHas
TEIUIOTA IIJIABJICHUSA hitps://m.edso.
ru/ff0a71d2
bubnnoreka
18 OHeprus ToImBa. Y 1eiabHast HOK
TEIJIOTa CTOPAHUS https://m.edsoo.
ru/ff0a7b5a
Hab6op mis
b
JlaboparopHas paboTa 3aKpeIUIeHUs IgSEHOTeKa
19 "OnpezneneHue yaeabHOU TeTUIOThI A3y4aeMbIX TEM ﬁt <-//m.edsoo
" _Q
IJIABJICHUS JIbJa KALEF, (u/ff0a72fe
HoyTt6yk
Bubnuoreka
20 [TapooGpa3oBanre U KOHIEHCAITUA. LIOK

Hcnapenne

https://m.edsoo.
ru/ff0a740c



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

Kunenue. Y nenpHas Temiora

bubnuoreka
apooOpa3oBaHUs U KOHICHCAIIUH. OK
21 3aBUCHMOCTH TEMITEpaTypPhl 1
e https://m.edsoo.
KUIIEHUS OT aTMOC(EpPHOro
p ru/ff0a786¢
aBJICHUS
BnaxxnocTs Bo3ayXa. bubnuoreka
99 JlaGopaTtopHnas pabota LIOK
"OnpeneneHue 0OTHOCUTEILHON https://m.edsoo.
BIIQYKHOCTH BO3ayxa" ru/ff0a7628
93 Pemenue 3amay Ha onpeaencHue
BJIQXKHOCTH BO3/1yXa
[TpuHIHIIBI paOOTHI TETIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs
bubmnoreka
KIIJI renoBoro ABUraTes. OK
25 TemnoBkle JBUTATEIIN U 3aIMTA 1
o AfOLLIeHT Che https://m.edsoo.
KPYX 371 Bl
Py B pel ru/ffOa7c7c
26 3aKOH COXpaHEHMsI U IPEBPALCHUS
SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroToBka K KOHTPOJILHOM paboTe bubnmnoreka
97 1o TeMe "TeIIoBbIE ABICHUS. LIOK
W3meHenune arperaTHeIX COCTOSTHUI https://m.edsoo.
BelecTBa' ru/ff0a83f2
bubanoreka
KonTponbHas pabota mo Teme OK
28 "TerutoBble siBiIeHMA. M3MeHenne 1

arperaTHbIX COCTOSIHUM BCH.[CCTBa"

https://m.edsoo.
ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

OnekTpusanus Tei. [[Ba pona

29
INEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue
30 "DnekTpu3anus Te’1 HAYKIUEeH u
IIPU CONPUKOCHOBEHHUH"
bubmuotexa
31 B3aumoneiicTBre 3apsyKEHHBIX TEII. IHOK
3axoH Kynona https://m.edsoo.
ru/ff0a87e4
DNEKTpUUECKOE TMOoJIeE. bubnmnoreka
39 HanpsiskeHHOCTB 2IEKTPUYECKOTO LHOK
nosist. [IpuHIMn cynepnosunuu https://m.edsoo.
AJICKTPUYCCKUX TTOJIeH ru/ff0a8ala
Hocurenu anekTpuueckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
bubnuoreka
[TpOBOAHMKY U TUIIIEKTPUKHU. OK
34 3aKOH COXpaHEHUs ANEKTPUIECKOTO 1
sapsd https://m.edsoo.
PAA ru/ff0agef6
bubnuoreka
35 Pemenue 3an1a4 Ha IpUMEHEHUE HOK
CBOMCTB JJICKTPUYECKUX 3apsAI0B https://m.edsoo.
ru/ff0a90cc
. bubnuoteka
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
36 cyiiectBoBaHusl. MicTouHuku HOK
HIIEKTPUYECKOTO TOKa ttps.//m.eds00.
P ru/ff0ag5a4
37 JleficTBUSI STIEKTPUUECKOTO TOKA bubnuoteka



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

LHOK
https://m.edsoo.

ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO TTOJIS Ha 1
MPOBOJHUKYU U JUAIEKTPUKHU"
bubnmoreka
39 DNEKTPUYECKUH TOK B METAIUIAX, 0 [HOK
JKUJIKOCTSX U ra3ax https://m.edsoo.
ru/ff0a9838
40 DneKTpuyecKas 1erb 1 e€ 0
COCTaBHBIC YaCTH
Cuna toka. JlabopatopHas pabota bubmorexa
n ]:[OK
41 W3mepenue u peryimpoBaHue 0.5 httos://m.edsoo
" _b
CHIRLTORA ru/ff0a8bdé
DNEKTPUYECKOe HAMPSIKEHHE. bubnmnoreka
42 Bonsr™metp. JITaboparopnas padota 05 IHOK
"N3MepeHue U peryinpoBaHue ' https://m.edsoo.
HarnpsKeHus" ru/ff0a9e14
bubnuoTteka
ConpoTuBieHHe MPOBOTHUKA.
43 VY nenapHOE CONpOTUBIECHUE 0 ]é?f//m edso0
ps://m. .
petiectsa ru/ff0aa738
JIaGopartopHas paborta Habop mns
" bubnmoreka
3aBUCHMOCTD JJIEKTPUICCKOTO 3aKperyIeHus LIOK
44 CONPOTHUBIIEHUS ITPOBOIHHUKA OT €ro 1 M3y4aeMbIX TEM
https://m.edsoo.
JUTHHBI, IO/ ITOTICPETHOTO KALEE (U/ff0aa738

cedeHus u matepuana”



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

HoytOyx

bubauoreka
3aBHCUMOCTH CHJIBI TOKA OT 1OK
45 HanpsokeHus. 3akon Oma s
p . s https://m.edsoo.
yaactka fetu ru/ffO0aad4a
JlabopatopHas paboTa Habop mst Bt
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI 3aKpCIJICHU P(I)IzHOTeKa
46 TOKa, UJIYILIETO Yepe3 Pe3ucTop, oT M3y4aeMbIX TEM E[t «-//m.edsoo
ps://m. .
COIPOTHUBIICHUA PE3UCTOPA U KALEF, ru/ff0aa0de
HalnpspKeHUs Ha pe3uctope” Hoyr6yk
ITocnemoBareabHOE U
47 napajuieIbHOE COSTUHEHUS
MIPOBOJTHUKOB
. Hab6op mis
JlaGopaTtopHnast pabota HpOBepfa saKpereHus bubnuoreka
MpaBuIa CIOKEHUS HAPSDKEHUT HOK
48 M3y4aeMbIX TEM
IIpU [IOCIEN0BATEIBHOM https://m.edsoo.
" KALEF,
COCIMHEHUH JIBYX PE3UCTOPOB ru/ff0aaab8
Hoyt6yk
JlabopatopHas pabota "IIpoBepka Habop st bubmmoteka
49 MIpaBWJIA JJIsT CHITBI TOKA TIPH 3aKpEIJICHUS [IOK
napauieIbHOM COETMHEHNN HM3y4acMbIX TEM https://m.edsoo.
pe3ucropon” KALEF, ru/ff0aadle
bubanoreka
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa AJIs pa3IuyHOro LOK
M TDOBOIHIKOR https://m.edsoo.
COCMHC POBOJIHHKO ru/ff0aaf8a
51 Paborta 1 MOIITHOCTE bubnunoreka



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a

3JIEKTPUYECKOr0 TOKA. 3aKOH HOK
oxoyns-Jlenna https://m.edsoo.
ru/ff0ab124
Habop ms bubnnoreka
JlaGopaTtopHnas pabota
| 3aKpeIUICHUs LIOK
52 Onpenenenne paboThl U
" A3y4aeMBbIX TEM https://m.edsoo.
MOIIHOCTH 3JIEKTPUYECKOTO TOKA
KALEF, ru/ffOab3e0
DNEKTPUYECKHE [ETHU U bubnuoreka
53 MOTPEOUTENH PIEKTPUIECKOMN LIOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.
3aMBIKaHHE ru/ff0ab660
[TonroroBka Kk KOHTPOJIBHOU paboTe
" bubnuortexa
1o TeMe "DIeKTPUIECKHE 3apsIbl.
HOK
54 3apspKEeHHbIE TeNla U UX
B3auMoieiicTBHs. I10CTOSHHBIN ttps.//m.edisoo.
AICHCTBITL ru/ffoabd2c
ANEKTPUUECKUI TOK"
KonTponbHas pabota mo Teme
" bubnuoTteka
DNeKTpUUECKUe 3apsbl.
HOK
55 3apsKEHHBIE TeNla U UX
B3auMoJieiicTBus. [1oCcTOSHHBIN ttps.//m.edso0.
)i L ru/ffOabea8
ANEKTPUIECKUIN TOK"
56 [TocTossHHBIE MATHUTHI, UX Komnac
B3aMMOJICHCTBHE
bubnmnoreka
57 VYpok-uccnenoBanue "M3yuenne I[TOK
MOJIEN MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.
ru/ff0ac3d0
58 MarunutHoe nosie. MaruutTHoe mnose bubnmnoreka



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

3eMiIH U €ro 3HaUeHueE IS KU3HU HOK
Ha 3emiie https://m.edsoo.
ru/ffOacOba
OnbIT OpcTeaa. MarouutHoe nose bubmorexa
59 AIIEKTPUIECKOT0 TOKa MarHuTHoe 1 HOK
0JI€ KaTYIIKH C TOKOM fttps://m.edsoo.
ru/ff0acld2
HpI/IMeHeHI/IC 3JICKTPOMAruuToOB B Bubnuoteka
60 texHuke. Jlaboparopnas padora 05 LIOK
"N3yueHune neicTBUS MATHUTHOTO ' https://m.edsoo.
T10JIs1 Ha MMPOBOJHUK C TOKOM" ru/ff0ac74a
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcnonb3oBaHue
AIEKTPOABUTATENCH B TEXHUUECKUX bubmmorexa
61 YCTPOMCTBAX U HA TPAHCIIOPTE. 0 HOK
JlaGoparopHas paboTa Ity /I 20500,
ru/ffOac86¢c
"KoHcTpynpoBaHue 1 u3y4eHue
paboTHI JIEKTPOABUTATENS "
Omneiter @apanes. 3akoH
62 ANEKTPOMArHUTHON MHIAYKIUU. 1
[TpaBuio Jlenna
Onektporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKOH
63 SHEPruM. DJIEKTPOCTAHIIUU Ha 0
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOJILHOU paboTe
64 1o TeMe "DJIEKTPUIECKHE U 0

MAardHuTHBIE IBJICHUS"



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

Konrponbnas padora o reme

Bbubnuoreka

65 "DneKTpUYECKUE U MarHUTHBIE 1 0 HOK
" https://m.edsoo.
ABIICHHA ru/ffOach14
PesepBHriit ypok. Pabora ¢ BHO6£HOTeKa
66 TekcTaMmu 110 TeMme "TennoBrlie 1 0 1
" https://m.edsoo.
ABICHIA ru/ff0acche
PesepBublit ypok. Pabora ¢ BHO6£HOTGKa
67 TexcTamu 110 TeMe "[locTOSIHHBIN 1 0 1
. " https://m.edsoo.
IIEKTPUICCKUI TOK u/ff0acdch
PesepBHblii ypok. Paborta c
68 TEKCTaMU 110 TeMe "MarauTHele 1 1
siBjIeHus"
OBIHIEE KOJIMYECTBO YACOB I10O
1 68 24.5

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo 4acoB

Mcnonb3oBaH 3JIeKTp0HHbIe
Ne KonTtpo ne uu(poBbIe
T
n/n eMa ypora Bcero JIBHBIE Hpalc;nqeuc obopynoBaHm o0pa3zoBaTebHbIE
He padoThl
padoTbI P A LleHTpa pecypchl
«To4ka
pocTta»
M .
1 €XaHNYECKOE IBIKEHIUE 1 0 0
MarepuanpHasi TOUKa
Cucrema oTcuerTa. bubmnoreka IIOK
2 OTHOCHUTENBLHOCTh MEXAHNYECKOTO 1 0 0 https://m.edsoo.ru/ff0ad4
JIBUKEHUS 74
PaBHOMEpHOE IPSIMOJIMHEITHOE bubmorexa LOK
3 P P 1 0 0 https://m.edsoo.ru/ff0ad1
IBIDKEHUE
9a
HepasHoMepHOE NpsIMOITUHENHOE
4 nerkerne. CpeHsst © MTHOBCHHAS 1 0 0
CKOPOCTh
IIpssmonuHEHOE PaBHOYCKOPEHHOE bubmorexa TIOK
5 p P yerop 1 0 0 https://m.edsoo.ru/ff0ad8
JIBUKEHUE. Y CKOpEHUE 44
CKOpOCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHSI. 1 0 0
I'paduk cxopoctu
JIaGoparopHas paboTa bu6muoreka [JOK
7 "OnpeneneHne yCKOpeHus Tela npu 1 0 1 https://m.edsoo.ru/ff0adb

PaBHOYCKOPEHHOM JIBUKEHHH I10

18



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

HAaKJIOHHOM IIJIOCKOCTH"

CBoOoaHoe nagenue tei. OIbIThL

8
Tlanunes
PaBHOMEpHOE IBUKEHUE TTO
OKpykHOCTH. Ilepron u yacrora bubmorexa [IOK
9 Py ' . https://m.edsoo.ru/ff0ael
oOpamienus. JIuneiinas u yriosas 26
CKOpOCTH —
10 LenTpocTpeMUTENbHOE YCKOPEHHE
. bubmuorexa [JOK
IT H .B
11 CPBRI SAKOH HIPIOTOHA. BEKTop https://m.edsoo.ru/ff0ae6
CHJIbI
12
. bubmuorexa [IOK
Bropoii 3akon HeroToHa.
12 TopoH . KO HbIOTOH https://m.edsoo.ru/ff0ae7
PaBHOpelicTBYIOIIAs cHita 22
Tpernii 3akoH HproTOHA. bubmorexa LHOK
13 https://m.edsoo.ru/ff0ae9
Cynepno3unus cui 82
Pemenue 3a1a4y Ha MprUMeHEHHE bubmorexa I[JOK
14 P https://m.edsoo.ru/ffOaeb
3akoHOB HeloToHA 6
bu6anoreka LIOK
15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0aec
a2
16 Pemenue 3agad mo teMme «Cuiia
YIPYTOCTH
JlabopaTopHas pabota Habop st bubmmoreka [JOK
17 «OrnpeeneHue KecTKOCTH 3aKpeIUICHU https://m.edsoo.ru/ff0aee
HPYKUHBD) o 28



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

M3y4aeMBbIX

tem KALEF
bubnunorexa LIOK
18 Cuiia TpeHus https://m.edsoo.ru/ff0af7
38
Pewenune 3amau no reme «Cuita bubmorexa OK
19 https://m.edsoo.ru/ff0afa
TPEHUS
26
Hab6op mns
3aKpEIJICHU
JIaboparopHas pabota o bubnuorexa [IOK
20 "Onpenencaue kodpduimeHTa https://m.edsoo.ru/ff0af8
" HN3y4aCMBbIX b
TPEHUS CKOJIBKEHUS be
TEM
KALEF,
Pemenue 3anau mo Teme "3aKOHBI bu6nuorexa [IOK
21 Herorona. Cuia ynpyroctu. Cuna https://m.edsoo.ru/ff0afb
TpeHUs" 8e
Cuia TSHKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK
22 TATOTEHUS. Y CKOpEeHHE CBOOOHOTO https://m.edsoo.ru/ffO0af0
naeHusl 44
Ypok-koHpepenmus "JIBrmxenue Ten
23 BOKPYT TPaBUTAIIMIOHHOTO LIEHTpa
(Conueunas cucrema). ['anmaktuxu"
Pemenue 3agau mo teme "Cuna bubnunorexa LIOK
24 TSDKECTU U 3aKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5
TroTeHus" 18
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubmuoteka [IOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af3



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

3c

PaBHOBecHe MaTepuabHOM TOUKH.
AOGCOIIFOTHO TBEPIOE TEIIO.

bubnunoreka LIOK

26 . https://m.edsoo.ru/ffOafe
PaBHOBecue TBEpOTO TENA C 36
3aKpEIUIEHHONW OCBIO BPALLCHUS _

27 MowmenT cunbl. LenTp Tspkectn
Pemrenue 3agad mo reMe "MoOMEHT Bubmuorexa OK

28 | https://m.edsoo.ru/ffob02
cuisl. LleHTp TsKECTH bd
[ToaroroBka Kk KOHTPOJILHOM paboTe bubnmnoreka [HOK

29 1o TeMe "MexaHHn4eCcKoe JBIKCHUE. https://m.edsoo.ru/ffOb04
Bsaumoneiictsue Ten" 08
KonTponbhas padota no teme bu6nuoreka [JOK

30 "MexaHU4eCKOe JIBHKCHHE. https://m.edsoo.ru/ff0b06
Bsaumoneiictsue Ten" ec
Nmnynsc Tenma. UMmysabsc Cuitsl.
3aKOH COXpaHCHHS UMITYJIbCca bubnnorexa LHOK

31 P yARea. https://m.edso0.ru/ff0b07
VYupyroe u Heynpyroe fa
B3aMMO/IEICTBHE -
Pemenue 3agau nmo reme "3akoH bubmorexa TIOK

32 " https://m.edsoo.ru/ffob09
COXPaHEHHUS UMITYJIbCa 6

33 VYpoxk-koH(pepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bubnunorexa LIOK
34 Mexannyeckast paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0a
84
35 PabGoTa CHIIBI TSHKECTH, CHITBI bu6nunorexa LIOK



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

YIOPYTOCTH U CUJIBI TPEHUS

https://m.edsoo.ru/ffOb0d
b8

Ha6op nns
JlaGopaTopHas pabora 3AKpeIUIeHH
«Omnpenenenue pabOTHI CUITBI 4
36 TPEHUS IPH PAaBHOMEPHOM
. A3y4aeMbIX
JBUKCHHUH TEJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH» TeMm
KALEF,
37 CBsI3b SHEPTHH U PaOOTHI.
[ToreHnuanpHas SHEPTHs
bubmunoreka IIOK
Kunernueckas sueprus. Teopema o
38 . https://m.edsoo.ru/ffOb0c
KHHECTHYCCKOU SHEPIrun 32
39 3aKOH COXpaHEHUs SHEPTUHU B
MCXaHUKE
Hab6op mns
3aKpEIJICHU
JlaboparopHas padota «/3yuenue P bubmorexa IIOK
40 paTopHeast p i https://m.edsoo.ru/ff0b12
3aKOHA COXPAHEHUS SHEPTHI» M3y4aeMbIX fe
TEM -
KALEF,
bu6anoreka LIOK
KonebarenpHOe ABMKEHUE U €T0
41 https://m.edsoo.ru/ff0b18
XapaKTCPUCTHKHU
58
3aryxaroue KoneOaHusl. bubnuorexa [IOK
42 BoinyxneHHnsie KoneGaHusl. https://m.edsoo.ru/ff0b20

Peszonanc

fo



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

MaremaTuyecKuid U NPy KUHHBINA

43
MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTh bubnuoreka [JOK
44 nepuo/ia KojaebaHui 0T KECTKOCTH https://m.edsoo.ru/ffOb19
MIPYXUHBI U MAcChl Tpy3a» 7a
45 IIpeBparienue 3Hepruu npu
MEXaHHYECKUX KOJICOAHMSIX
JIaboparopHast pabota bubnmnoreka [HOK
46 «OrnpeeneHue yacToThl U epruoja https://m.edsoo.ru/ffObla
KOJICOaHU M TIPYKMHHOTO MasiTHUKAY ec
Habop nns
JIaboparopnas pabora «IIpoBepka 3aKpCILICHU
HE3aBHCUMOCTH IEPUOJIa KOJIeOaHH | bubnmorexa IOK
47 https://m.edsoo.ru/ffob19
rpy3a, MOJABEIICHHOTO K HUTH, OT A3Y4YaeMBIX 72
MAaccChl Tpy3a» TEM o
KALEF,
Mexannueckue BoJIHbI. CBolicTBa bu6nuorexa [IOK
48 MeXaHU4eCKHX BOJIH. [IponosbHbIE 1 https://m.edsoo.ru/ff0b21
TONEPEYHBIE BOJHBI fe
VYpok-koHpepeHus
49 "MexaHU4YeCKHUE BOJHBI B TBEPIOM
tene. CelicMuyeckue BOJHBI"
50 3Byk. PactipocTpanenue u
OTpa)keHUE 3ByKa
VYpoxk-uccienoanue "Habmonenue
51 3aBUCUMOCTH BBICOTHI 3BYKa OT

4acTOTHI"



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

FpOMKOCTB 3BYKa U BbICOTA TOHA.

52 o
AKYCTHYECKHI pe30HaHC
Bu6muotexa [JOK
Ypok-koHpepeHius "YIbpTpa3sByK U 1
53 " https://m.edsoo.ru/ffob23
nH(pa3ByK B IPUPOJIE U TEXHUKE ca
[TonroroBka K KOHTPOJIBHOU paboTe
" but6mmoreka [IOK
110 TeMe "3aKOHBI COXPaHEHHUS.
54 https://m.edsoo.ru/ffob25
Mexanuueckue KosnebaHus u f0
BOJIHBI" o
KonTponbhas padota no teme
55 "3aKOHBI COXPaHEHHUSI.
Mexanuueckue KosnebaHus u
BOJIHBI"
bubmnoreka IIOK
DNEeKTPOMarHuTHOE MOoJIe.
56 https://m.edsoo.ru/ffOb2a
DNEeKTPOMarHUTHHIE BOJHBI be
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepenmus "kana
bu6anoreka LIOK
3JIEKTPOMArHUTHBIX BOJIH.
58 https://m.edsoo.ru/ffob2f
Hcnonp30BaHne 3TEKTPOMArHUTHBIX o6
BOJIH JUIsl COTOBOM CBSI3H" o
VYpok-uccnenosanue "Mzydyenne bubmuoreka [JOK
59 CBOMCTB JIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c
HOMOIILI0 MOOMIBLHOTO Tenedona" 6c
Pemienue 3aa4 Ha onpeeneHue
60 YaCTOTHI U JUIMHEBI
3JIEKTPOMArHUTHON BOJIHBI
61 DneKTpOMarHuTHas IpUpo/ia CBETA. bubmuoteka [IOK



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

CxopocTth cBeTa. BoiHoBbIE
CBOIICTBA CBETa

https://m.edsoo.ru/ffOb31
do

Hcrounuku ceera. [Ipsmonuneinoe

but6mmoreka [IOK

62 pacrpocTpaHeHHe CBETa. 3aTMEHHS https://m.edsoo.ru/ffOb36
Connua u JIyHsl 58
3aKOH OTpa)KE€HUs CBETA. 3epKaja. bubnuorexa LIOK
63 Pemenwue 3a1a4 Ha IprUMEHEHHE https://m.edsoo.ru/ff0b38
3aKOHA OTPa)KEHUS CBETA c4
bubmnoreka IIOK
[Ipenomnenue cBera. 3aK0H
64 https://m.edsoo.ru/ff0b3a
MPEJIOMIICHHUS CBETa e
[TonHOE BHYTpEHHEE OTpaKeHUE
bubmuorexa [IOK
cBeTa. Mcnoap30BaHuEe IOITHOTO
65 https://m.edsoo.ru/ffOb3c
BHYTPEHHETO OTPAKCHHUS B 5¢
OIITHYECKUX CBETOBOIAX o
Habop ans
JIabopaTopnas padbota
GoparopHas pabo 3aKpEIJICHU
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