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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi M OPraHu3alyi0 H3y4eHHUs
¢bu3MKN Ha AEATeTbHOCTHOM OcHOBEe. B mporpamme mo (u3uKe y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo Qu3uke paszpaboTaHa € UENBI0 OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, M3y4aeMbIX XHUMHEH, OHoyOorHel, acTpoHoMHueH U GU3HIECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOro METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoOJiaracT OBJAJCHHE
CIIEYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNNbCTBA JUIS TOTY4eHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepaunu (MpoToKoiI OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O POJU (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHHUS MPOCTEUIIUX PacUyE€THBIX 3ajlady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHOMN JIeSTEILHOCTH, CBI3aHHBIMU
C (U3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAJIbHBIX OCOOCHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.

COJEP)KXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOIIEr0 MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BennuyuHbL. H3Mepenune @usnmueckux BenuuyuH. Puznyeckue
npudopsl. [lorpemuocts u3mepennii. MexxayHapoHasi CUCTEMa €AMHHIL.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPOJY.
EcTecTBEeHHO-HAYUYHBIM METOJl MO3HAHUSA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro aBieHus. Onucanue GU3NUecKuX SBJICHUHM ¢ TOMOIIbIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U (HPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpezeneHne LEHbI IEHUS IKaIbl K3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TEJ.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO MPOBEPKE THIIOTE3bI: JATbHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblIe, yeM OOJIbIle BhICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIEe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JBW)KEHHMS YACTHL[ C
TeMriepaTtypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHUE ra30B, KUJIKOCTEH M TBEPABIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JABHKEHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue  siBneHud,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM

OTTAJIKMUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOAOM PsAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OmnbITHI 10 HAOJIIOICHUIO TETUIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBuskeHne U B3aUMOAECTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSI.

SBnenne uHepuuHM. 3aKOH HMHEpUHMHU. B3auMoAelcTBHE Tell KaK MpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XEHHs Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
0o0BbEMa BelleCTBa.

Cuila Kak XapakTepucTHKa B3auMozaeicTBUs Tesl. CHila ynpyrocTd W 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux aHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHU U TPEHUE NMOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro IBUKEHHUS TeNa.
N3mepenne cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] MHEPLIVH.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.
CroxeHune CHJI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMXKEHUS (IIapuKa B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TETI.
5
6



OnpeneneHre MIOTHOCTH TBEPAOTO TENA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
NPYKUHBI OT TPUIOKEHHOU CHJIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEH.

Pasnen 4. laBienne TBEPABIX TeJl, }KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCHMOCTh JaBJIEHHs raza oT oObEMma, TemmepaTypsl. Ilepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckune
MAaIIMHbI. 3aBUCUMOCTh JABJICHMs >KMJIKOCTH OT TIyOuHBI. ['mapoctarnuyeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3QylmHOW oOosouku 3emiu. OnbiT Toppuuemiu. M3mepenue armocdepHOro
JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOTro JaBJIEHUSI OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTB JABJICHMS Ira3a OT TEMIIEPATyphI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckunt mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHMUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CHIIBI BECY BBITECHEHHOW AKUJAKOCTH.

8. YcioBuE IJIaBaHMsS TEJ: IUIABAHUE WJIM NMOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B KHUJKOCTH, OT MacChl TeJa.

4. OnbITbl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIIEH HA TEJIO B KUIAKOCTH, OT OOBEMA MOTPYyKEHHOW B
KUJKOCTh YACTH T€JA U OT IJIOTHOCTH >KUJIKOCTH.

A A T o o
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5. KoHcTpyupoBaHne apeoMerpa WIM KOHCTPYMPOBAaHHE JIOAKH U
OIIpEIEIIEHUE €€ IPYy30HOABEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUHUAIbHAS DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpegnenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakTOHHOM MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3zneua 6. TeruioBble iBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca W pa3Mmepsl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYISIPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactuill. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya u COBEpILECHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KomnyectBo Temnotel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA I[UIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JIaBJICHHS.

BrnaxxHocTts BO31yXa.



OHeprus ToIMBa. Y IeibHas TEII0Ta CrOPAHHUS.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

© ® N o

HaGmnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabmtoieHue sIBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Ted.

V3MeHeHre AaBiieHUs Ta3a NMpH W3MEHEHHH 00hEMa M HArpeBaHUM WU
OXJIXKICHUH.

[IpaBuna n3MepeHus TeMIIepaTyphbl.

Buner Teronepenadm.

OxJakIeHue TIPY COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIieHIH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MJIM caxapa.
OneIThl 1O HAOIOJEHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBleHUs BO3yXa B OJJTOHE HITTPUILA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAKICHHS.

[IpoBepka rUnMoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEpaTyphl.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayn U paboThl BHEIITHUX CHUJI.

HccnenoBanue sBJICHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThIM METAUTMYECKUM LIMJITMHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbA.



Pa3zpnen 7. diekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

Onextpuzaums Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsiaoB. B3aumonelicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJECHCTBUSA
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apS0B U PACCTOSTHUS MEKIY TEIAMH).

Onekrpuyeckoe mnone. Hanpsok€HHOCTE anexkTpudeckoro mnosst. [IpuHnmn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOogHMKM W JMAIEKTPUKH. 3aKOH  COXPAHCHMS
IIEKTPUYECKOTO 3apsija.

OJNEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpudeckasgs nenb. Cuna  TOKa.  DIEKTPUYECKOE — HAIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BelIECTBA. 3aKoH Oma
a1 ydactka uenu. [lociemoBarenbHOE W MApAIUIENBHOE  COCAMHEHUE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYecKoro Toka. 3akoH Jxoyns—JleHua.
DJeKTpUYECKUe LIETH U MOTPEOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoOAEMCTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarautHoe 1oJie  3JEKTPUYECKOro Toka. IIpumeHenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MarHUTHOTO I1OJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apajnes. SABneHne 3yeKTpoMaraHuTHON MHAyKIMU. [IpaBuno Jlenna.

DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHH.
Hemoncmpauuu.

DJeKTpU3aLus TEJl.

JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aMMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DNeKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJIOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

MoaenupoBaHye CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JIeiCcTBHS 3IEKTPUYECKOTO TOKA.

10. DIEKTPUUECKUN TOK B JKUIKOCTH.

W X N ke W N e



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbI1 pa3psa.

W3mepeHne CUitbl TOKa aMIIEPMETPOM.

N3mepenue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar u Mara3uH conmpoTHBIICHUH.

B3anMoelicTBe NOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/ICACHUS MOJOCOB MAarHUTA.
MopenupoBaHue MarHUTHBIX TOJIEW MOCTOSSHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OmnbiThl Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HWHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBCHHSI.

DIIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v kAW

10.
11.

12.

13.

OnpITel MO HAOMIOACHUIO DJJICKTPU3AIMHU TeN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MOEUCTBUS JJEKTPUUYECKOTO TMOJISI HA TPOBOJAHUKU U
JIARJICKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHune u peryampoBaHue CUIIbI TOKA.

N3MepeHue U peryaIupoBaHUe HaMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3UucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COINPOTHUBJICHUS MPOBOJHUKA OT €ro JJWHBI, IUIOLIAJA MONEPEUYHOIO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJis CHJIbI TOKa MPU TApPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKECHUS HA HEW.

Onpenenenue KII/] HarpeBarens.



14. ccmenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MAarHUTOB.

15. I3yyeHue MAarHUTHOTO TOJIE TMOCTOSHHBIX MArHUTOB TMPU  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AEHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJECHCTBUS
KaTyIIKH C TOKOM W MAarHuTa OT CHWJIbl TOKa W HaIlpaBJICHUS TOKA B
KATYIIKE.

18. MI3ydueHue AeiCTBUS MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JJICKTPOMArHUTHON WHIYKIUU:
VCCIICNOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBMkeHHE. MarepuanpHas Touka. Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOr0 JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBmkeHue. HepaBHoMmepHOe npsiMonMHENHOE ABMKEHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMD CYNIEPIIO3ULUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue marepuanbHOM TOuKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPI'UH.



Hemoncmpayuu.

1.

o u k~ow

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME NyTeW W TPACKTOPUM IBMIKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKCHUS.

Habmroienue 1BUKeHus Tena o OKPYKHOCTH.

HabmroieHne MexaHn4ecKuXx sIBJICHUI, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI TeJa OT MAcChl Tejla U ACHCTBYIONICH Ha HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHnue Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca IMpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IPA HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYrOM B3aUMOIEHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUH NP ABUKEHUH TEJIA MO IEUCTBUEM
IIPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUIIEr0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBIKCHHH I10
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHU TNPH PaBHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHMS.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. OmpeneneHue pabOTHI CHJIBI TPEHUS MIPU PABHOMEPHOM JBIDKCHHUH TeJa
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3ydueHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Kojie0aHus U BOJIHBI.

KonebarensHoe nemxkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTUu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbI. (CBoOHCTBa MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKyCTHYECKHI pEe30HaHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEpHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaCHUSI.

Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTpOMarHuTHOE  MoJIe.  DJEKTpOMarHuTHele  BoiHbL.  CBoMcTBa
ANEKTpOMarHuTHhIX BOAH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DIneKTpoMarauTHas npupona csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE AABJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUSI B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JuH3e. OnTuyeckas cucreMa (¢oToarmapara,
MHKpOCKONIa M Tejeckoma. ['nma3 kak onrTuhyeckas cucrtema. bim3opykocTs u
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHu# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ ny4yelr B pacCenBAIOIIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

W X N kR W E

[Tpuniun geiictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJIeHusl.



2. W3yuyeHune xapakTepUCTUK U300paXKEHUs MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEJIOMIIEHHS] CBETOBOIO Jy4a OT yrjia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue U300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETA B CHEKTP.

OneIThl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MpPU MX HAOIIOJEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3znen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usinydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmoxaens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsA0BOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretka. J[eWCTBUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOIMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusm).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3aluH
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JCATEIbHOCTH,
MPUOOPETEHHOTO TPU MU3YUYECHUH BCETO Kypca (PU3HKH, a TAKXKe IS MOATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy M3ydyeHUM AAHHOTO MOIYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHHs, (dopMupyercs
€CTECTBCHHOHAYYHAs! I'PAMOTHOCTh: OCBOCHHE HAy4HBIX METOJO0B HCCIICIOBAHUA
SBJICHUN TPUPOJAbI U TEXHUKH, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszeliia peaau3yercs
3a Cu€T TOro, 4To OOYyYarolUecs BBINOJHAIOT 3aJaHus, B KOTOPBIX UM
npejiaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MMOBCEIHEBHOM XKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEI0BaHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I POBEPKU TUIIOTE3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTHUIECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILICHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PM3NUYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTU NPaBWJI OE€30MAaCHOrO TOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C JJEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPaKTUYECKUX 3a1ady (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHWM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHME TJI00ATLHOIO XapakTepa SKOJIOTMYECKHX MpoOJeM M MyTed HuX
pelieHus;

e 8) amanTanuum K HU3MEHSIOUIMMCS YCJOBHUSIM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBUU TPU BBITIOJHCHUHN WCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
(bu3uKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B NPUOOPETEHHH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX ITOCIEICTBUHA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oOmrero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YeOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeficTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJABI C MCIOIb30BAaHUEM JE€AYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEILIECHUs, BbIOOp Hamboisee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOONBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METOIbl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGOPMAIIMKM WIA JNAHHBIX C y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoil 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaAIlMd W WUTIOCTPUPOBATH peIlaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HA PEIICHHUE 33/Jaud U MOJAJepKaHUE
OaroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aHUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISBJISITH NIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUECcKOl 3aauu WIn
IJlaHa HCCIEOBaHUS C YYETOM HMMEIOIIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MPEAJIarath IiaH €€ N3MEHEHUS;
OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PE3yJIbTaTOB
NesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
(Gu3NYeCcKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENHCTB, W3MEHHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;



NpU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pelleHnd PU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  IMOHATHSA:  (QU3MYECKME U XUMHYECKHE  SIBJICHMUS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBHKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUsl, pPaBHOJEHCTBYOIIAs
cwra,  gedopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPABIX TEN € 3AKPEINIEHHOM OCBIO
BpalleHus, IMepenaya JaBJICHUS TBEPABIMU TeEIaMH, >KUJIKOCTAMH H
razamM, arMoc(epHOe€ JaBJiCHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM DHEPIrUH) IO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacro3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBI JIBWKEHHUS C Pa3IUYHbIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIMUYMHBI (Macca, 00BEM, IUIOTHOCTh BEILIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas paboTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KO3()(QUIMEHT TOJEe3HOTO JEWCTBUS MEXaHU3MOB,
KMHETHYECKass M NOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBaThb  (PU3WYECKUII  CMBICA  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTMMH BEIUYHMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pblyara (0yi0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemars pacuy€THele 3adadyd B |—2 JEWCTBHS, HCHOJIB3YsS 3aKOHBI WU
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, NOJICTABIATh (PU3MUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE ONbITA, J€JaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
buznUecKux CBOMCTB Tel: dbopmMynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMKChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacCChl Tela,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OAHOW (PU3HUECKOW BEIMYUHBI OT
JIPYroll C HCIOJIb30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHM JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOO0TKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUJIOIIAAU COMPUKOCHOBEHUS TEN, CHIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJIOKOB), y4acTBOBATH B



IUTAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHMS, coOOHUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKEHHOMY IIaHy, (UKCUPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AelaTh BBIBOJBI MO pe3ysibTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JABJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWUJa, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNOo, KOAD(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEJIOKEHHON WHCTPYKIMHU: TIpH
BBITIOJITHCHUHM HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS MPHUOOPOB M TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha UX omucaHus (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  TNPUMEPHl  (HAXOIUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY KaloLlel Cpejie;

OCYUIECTBJISATh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHMM W TYyTEM CpPaBHEGHHS PaA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJHEHUN YUCOHBIX 3aaHUN HAYIHO--TIOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro - coiepaHus, CIPaBOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTEpHET, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOUM CUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHBIE KPATKHE MHCHbMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (OUM3HMKH, COIpPOBOXKAAThH
BBICTYIICHUE ITPE3CHTALUEH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIpPYyNINbl, BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsifl, JIEKTPUUECKOE TOJI€, TPOBOIHUKHU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAZIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINHCAHMI0 MX XApPaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KAaNWUIPHbIC SBICHUS B MPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOIIOCOB, POJIb MarHUTHOTO TOJS IS JKM3HU Ha
3emiie, MOJISIPHOE CUSTHUE, MIPU ATOM MEPEBOUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHHUS, UCTIOIB3YS
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSISI SHEPTHUS, KOJIUYECTBO
TEIUIOThI, yJeJbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACJNbHAs TeEIUioTa



IUTABIICHUS, YJeNbHAs TeIyioTa mnapooOpa3oBaHusi, YJeNbHas TEIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPHUUECKHUI 3aps,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOAUTh (HOPMYIIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJEKYJISPHO--KHHETUYECKOW TEOPUU
CTPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa a1 yJacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB ¢ Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUH,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewmiaTe pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelIeHHs 3aJauyd, BBIOMpATh 3aKOHbI WU  (QOPMYIIbI,
HeoOXOoJuMble Al €€ pelleHHs, NPOBOAMTH pPAcu€Thl UM CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ySl OMHCAHUE HCCIIEOBAHUS, BBIICISThH
IPOBEPSIEMOE TMPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJIISPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsi/ioB, B3aUMOJIEUCTBHE MOCTOSHHBIX MAarHUTOB,



BU3yalM3al[isi MAarHUTHBIX TOJEH MOCTOSHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSIEMbIE MPEATIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, ONUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IBI;
BBIMIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM aOCOJIFOTHOM MOTPEUTHOCTH;
IPOBONUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C HCHOJB30BAaHMEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBIICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOLAAM MOMEPEYHOTO
CEUEHUS U YAEIBbHOTO CONPOTUBIICHUS BEIECTBA IPOBOJAHUKA, CHIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUs Ha MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAVMHEHHUH
IPOBOJHMKOB): TUTAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHHs, CIeqysl MPeaJoKEHHOMY IIaHy, (UKCHpOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBa, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAIOKEHHOU MHCTPYKIUH, U
BBIUMCIISATH 3HAUEHNE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JICKTPUUYECKON IHEPTHH, DIECKTPOOCBETHUTEIHHBIC
npUOOPHI, HArPEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), IIEKTPUUECKUE
IpEeOXPaHUTEH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
buznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM WU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JJIEKTPUUECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajUIebHBIM COSAMHEHHEM 3JIEMEHTOB,
pasznunyasi yCJIoBHbIE 0003HAUYECHHUS HIIEMEHTOB JIEKTPUUYECKHX IETeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€30IacHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPYKAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOI;
UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUE€OHBIX 3a/laHUl HAy4YHO--TIOMYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
o0o6miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATh pPE3YIbTaThl
IPOEKTHON WJIM HCCIIE0BATENIbCKON EATEIbHOCTH, MIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3MKH,
COIPOBOXIATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHa ACUCTBUH U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JIESITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSI YMEHUN:

UCIIOJB30BaTh TOHSITHS: CHUCTEMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, aib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHENHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BWKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, pEaKTUBHOE IBW)XEHHE, KOJeOaTelnbHOE IBUKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE MW3YYEHHBIX (PU3MYECKUX SBICHUNH B
OKpy’XaleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(pUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IpPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/ladyy B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(bu3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEpPaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, NEepEeMEIIeHHe, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJAa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaToON
NPYXKUHBI, KUHETHYECKas SHEprus, IMOJHAsg MEXaHW4YecKas »>SHeprus,
NEePUOJ U 4acToTa KosjeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBIECHUS M MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHILIMIT CYNEPHO3ULUN CUJI, MPHUHIMI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apSA0BOIO U MAaCCOBOTO UMCEN
NP SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccucremy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE NIJISl PEIICHMs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HA4YeHHUd (Pu3nvecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(¢uU3NYECKUX METO/OB, MCIIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HayeHUe u3MepsieMol BeIMYMHbl ((POKyCHOE paccTosHuE
coOuparoieii JUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaJbHOW CKOPOCTH, IMepuoia
KOJICOaHWI MaTeMaTHYeCKOTO MAsSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHMOCTH
bU3MYeCKuX BEIUYMH B BHUAC TaOJWIl M TPauUKOB, JIeiIaTh BBIBOABI 1O
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaromiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHHUS, CIEAYS MPEIOKEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHAJIM3UPOBATh TOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (DU3UICCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCAaHWS (B TOM YHCIIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHIHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3epKajie U coOOMparole JMH3E;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTU MpU oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBISATh MOUCK HH(OpMaAMK  (QUINYECKOTO COACpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOIIOJTHUTENbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPH BHINIOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetr MHTEpHET, BlageTs npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
UHpOpMAllMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN anmapar Hu3y4yaemMoro pasjena (U3MKM U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposBbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbI Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3zpnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 dusnka - Hayka 0 IIPUPOIE 2
YK pupoa https://m.edsoo.ru/7f416194
b K
1.2 dusnyeckue BETUYNHEI 2 nomorexa O
https://m.edsoo.ru/7f416194
o bu6 K
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 nommotexa [0
https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nea 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa

2.1 CrtpoeHue BelecTBa 1 bubmaorexa [IOK
’ p m https://m.edsoo.ru/7f416194
29 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] ) bubnuotexa [JOK
) BEIllECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Arpera € COCTO elecTBa 2
fperatHet TOAHITT BEMECTD https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bub OK
3.1 Mexanuueckoe OBMKECHHE 3 nonmotexa I

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




3.2 Wuepmus, Mmacca, INIIOTHOCTD 4 bubmorexa HOK
' P, ’ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. B 14
g, BHpt Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TellaMH, JKUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHe KHAKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 A 6
TMOC(EPHOC JaBIIcHHC https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 bubmuoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTDH. JHEprus
bu6mmoreka [JOK
A P
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1
> POCTHIC MEXATHIMET > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4
>3 exanureckat SHepr https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne /it P Konrtpoasnsie | Ipakruueckue p
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
bu6mmoreka [IOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEHlecTRa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 2
CTIOBHIC HPOLECCRt https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
1 DJIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 bubnuorexa [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 I1 i 5 20 1 4
OCTOAHHBIH JICKTPHACCKIH TOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHbI€ SIBICHUS 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 6) 4
JICKTPOMATHUTHAA HHyKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 7




9 KUIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM (undposbie)
Ne /it P Konrtpoasnsie | Ipakruueckue p
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexannueckue siBJeHUSA
11 MexaHu4eckoe IBHKEHNUE U CTIOCOOBI €0 10 bubmuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 BsaumonetictBue te 20 1 2
MMOJICHCTBHE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 1
p https://m.edsoo.ru/7f41a4a6
Hroro o pazgeny 40
Paszngen 2. Mexann4yeckue KoJ1e0aHUS U BOJIHBI
bu6mmorexa [IOK
2.1 MexaHndeckue KojieOaHus 7 2
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4YecKHe BOJIHEL. 3BYK 8 1
y https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 0 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




bu6mmoreka [JOK

4.1
3aKOHLL pacHpOCTPAHCHHS CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/74 1ada6
bubmuoreka [JOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps//m.cdsoo.ru/74 1a4a6
Uroro no pazaeny 15
Pa3zgea S. KBaHnToBbI€e sIBJICHUA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 bubmorexa HOK
) Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1
ACPHEHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEPIKAHUS 9 ) bubmorexa [IOK
) Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 14




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
uudposeie
Nen/m | Tema ypoka Konrtpoannbie | IIpakruuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| ®dusuka — Hayka o npupoze. AsneHus |
TIPUPO/IBI
2 dusuyeckue aBiIeHUA 1
®dusnyecKue BETMYHHBI U UX H3MEPCHUE 1
4 N3mepurenbHble npubopsl. Llena nenenus |
HU3MEPUTEIILHOTO MTPUOOpa.
5 Mertoasl Hay4dHOTO MO3HaHus. Onucanue | bu6mmoreka [IOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
6 JlaGopaTtopHast pabota "Onpeznenenue | |
pa3MepoB MajbIx Ten"
Crpoenue BemiectBa. ONbITHI,
7 JIOKa3bIBAIOIIME TMCKPETHOE CTPOCHHE 1 bubmorexa LOK
p p https://m.edsoo.ru/ff09fe0a
BellleCTBa
8 JIBM>KE€HHE YaCTHII BEILIECTBA 1 bubnmnorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Huddysus. 1
10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
11 O6o0611eHMe 110 pasnaeny «llepBoHayaabHbIe 1 bubmorexa LOK
H pasaeiy «iep https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIIECTBAY




Mexanundeckoe JBuxkeHue. PapHomepHoe u

bu6mmoreka [IOK

12 HEPAaBHOMEPHOE IBIKECHUE https://m.edsoo.ru/ff0a05¢c6
bubmuorexa [JOK
13 Cropocts. EAMHHLEL cKopocTh https://m.edsogru/ff0a079c
14 Pacuer nmyTy 1 BpeMEeHU ABUKCHUSA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl 5:1)6::1/1//11(1)::(11(;5:3/};0210010
16 IInoTHoCTh BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
o0beMa Teja Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5'1. pabora «Ornpenenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3aga4 mo teme "I1MoTHOCTH bubmuorexa [JOK
BemecTsa" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTEepUCTHKA B3aUMOICUCTBUS
ten. Cuina ynpyroctu. 3akoH ['yka
20 JlabGopaTtopHast pabora «M3mepenne Moys
CUJIBbl YIIPYTOCTH MPYKUHBD»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
CBsI3b MEX1y CHIION TSXKECTH U MacCou
22 tena. Bec Tena. Pemenue 3agau no reme bubmmorexa [IOK
"Cria TsoecTi" https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha IPYTUX IUIaHEeTax. bubnnorexka [JOK
PusnyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bubnmuotexa [JOK
24 Hswepette ciu. JlisamomeTp https://m.edsocL).Iru/fanl 8cc
25 Bec rena. HesecomocTh bubmmorexa [IOK

https://m.edsoo.ru/ff0al778




Crnoxenune ABYX CHJI, HAITPABJICHHBIX I10

bu6mmoreka [IOK

26 . . o
OJIHOM IIpsIMOM. PaBHOZEHMCTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70
7 Pewenue 3amay no reme
"PaBHOelicTBYIOIIAA CHIT"
)3 Cuiia Tpenusi u e€ BuIbl. TpeHue B mpupoze bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopnast pabora «3yuenue
29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HOK
CHWJIBI JJaBJICHUA U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOACHCTBYIOIIEH CUIIBI
Pewenue 3anau no remam: «Bec Tenay,
31 «['padmueckoe n300pakeHue Cum» bubmmorexa LHOK
P Up ’ https://m.edsoo.ru/ff0aldeQ
«Cuby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa mo remam:
3 «MexaHnueckoe JBUKEHUE», «Macca,
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxkeHue crn, «CHIIb»
33 Jasnenue. CriocoObl yMEHbIIIEHUS U bubmuorexa [JOK
YBEIIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue raza. 3aBUCUMOCTb JIABJICHHS ra3a bubnuotexa [JOK
0T 00BbEMa, TEeMIEpaTyphl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBieHust TBEPIBIMU TEJIAMH, bu6mmorexa [IOK
JKUIKOCTSIMH U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B AUIKOCTHU U T'a3€, BBI3BAHHOE bubnmnorexa [JOK
NEUCTBUEM CHIIELI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapneHue B bubmuorexa [JOK




JKAIKOCTH U raze. 3akoH Ilackansay

https://m.edsoo.ru/ff0a2826

38 Coo0marImecs CoCyapl bubmorexa [TOK
Harom YA https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiHEBON KUIKOCTHBII
Hacoc
41 ATMocdepa 3emiu 1 IPUIHUHBI €€ bubnunoreka [JOK
CYLLIECTBOBAHUA https://m.edsoo.ru/ff0a2b5Sa
bubmuorexa [JOK
42 Bec Bo3myxa. ATMochepHOe naBlICHUE
Ayx (bep A https://m.edsoo.ru/ff0a2b5a
43 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmuorexa [JOK
BBICOTBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
44 bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
45 Pemenue 3amau o teme " AtmochepHoe
nasieHue"
JlelicTBUE )KUJIKOCTH U Ta3a HA
46 MOTPYKEHHOE B HUX TEJI0. ApXHUME0Ba bubmorexa HOK
py - AP 4 https://m.edsoo.ru/ff0a3276
cuma
JlaGopaTopHas pabora «OnpeneneHue
47 BLITaJIIJKI/IBIZ}o :ﬁ CUJIBI eI‘/’II)CTB FOIIEN Ha bubmorexa HOK
B » 1 yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B JKUJIKOCTHY
JlaGopatopHasi paboTa 1o Teme
43 «MccnenoBanne 3aBUCUMOCTH Beca TeJla B bubmuorexa [JOK
BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJiay
49 IInaBanue ten bu6mmoreka [JOK




https://m.edsoo.ru/ff0a3a96

Pemenue 3amgau no reme "Apxumeaona

50 |
cuia
Pemenue 3amau mo temaMm: «IlnaBanue
51 cynoB. BozgyxonnaBanue», «JlapneHue bubmorexa [TOK
YAOB. BOSAYX ©”, htps://m.edsoo.ru/ff0a3654
TBEPJbIX TEJ, )KUJIKOCTEU U ra30B»
57 KoHnTtpoinbHas pabota o teme «/laBienue
TBEPIBIX TEJ, )KUJIKOCTEH U Ta30B»
bubnuoreka IHOK
53 Mexanunueckas pabota 1
https://m.edsoo.ru/ff0a3{f82
bubmuorexa [JOK
54 MomrHocTts. EAUHUIIBEI MOIHOCTH
B A H B https://m.edsoo.ru/ff0a3{f82
55 Pemenne 3amau o reme "Mexanndeckast
pabota. MomiHocTp"
56 [Ipocthie Mexanu3Mmsbl. Priuar. PaBHOBecue
CHUJI Ha pblyare
Prruaru B TexHuke, OBITY U IPUPO/IE.
57 JlaGopaTtopHas pabora «McciaenoBanue bubmorexa HOK
p . p p https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHSI pblYyara
53 Pemenne 3amau nmo teme «YcioBus bu6mmoreka [IOK
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
59 Koadduiment nonesHoro aeicTust
MeXaHu3Ma.
60 W3mepenune atmocdepHoro gasinenus. OnbIT bubnnoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
61 Pemenne 3amau mo teme "Pabora, bu6mmoreka [IOK

MoiHocTh, KITJT"

https://m.edsoo.ru/ff0a4c48




2 Mexanunueckas sHeprusi. Kunetudeckas u | bubnunoreka [HOK
[MOTECHIMAJIbHAS SJHEPIUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0ad360
64 Pemienue 3amad no reme "3akoH COXpaHEHUs |
sHepruun”
65 KonTponbnas pabota no teme «Pabora u |
MOIIIHOCTb. DHEPTHUSD)
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnnorexa [HOK
TeMme "MexaHnuyecKkoe IBIKeHue" https://m.edsoo.ru/ff0adee6
PesepBHeIil ypok. Pabora ¢ TekcTamu 1mo
67 teme "JlaBieHue TBEPABIX TE, )KUAKOCTEH U 1 bubmmorexa [TOK
y P > https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
68 " 1
teme "Pabora. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUHU U UX OMBITHBIC 1 bubmmorexa [IOK
P hitps://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSTHUH BEIeCcTBa Ha |
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena 1 bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TernmoBoe paclIMpeHUe U CKATHE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TEeMIIEpaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBU>KEHHS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS | bu6muoreka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buasl Tenonepegaun. TenaonpoBOAHOCTD. 1 1

https://m.edsoo.ru/ff0a6412




bu6nmoreka [IOK

11 Konseknusa. U3nydyenue.
t T https://m.edsoo.ru/ff0a65c0
12 YpaBHEHHE TEIIOBOTO OanaHca. bubnmnoreka HOK
TemmooOMeH 1 TEIII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
13 KonnuectBo TemioTel. Y aenbHas bubnuorexa [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
JlabGopaTtopHas padora "HccienoBanue
bu6nmoreka [IOK
14 SIBJIGHUS TETUIOOOMEHA MPU CMEIINBAHUU
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJIbI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BbIIEISIEMOr0 UM
MIPH OXJIAXKICHUHU
16 JlaboparopHast pabota "Omnpenernenue bubnmorexa [JOK
yZIeJIbHOM TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y IeibHas TEIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBepIeBaHUE
18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHAs TEMIoTa bubmmorexa [IOK
P e https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
bu6nunorexa LIOK
19 Pemenue 3anay no teme "Ilnasnenune"
a https://m.edsoo.ru/ffO0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpazoBaHMsl U KOHJICHCALIUH. bubmuorexa [IOK
3aBUCUMOCTD TEMIIEPATYphl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EepHOTO TaBJICHHS
22 BiaxxHocTh BO31YyXA. bubmuoteka [IOK




https://m.edsoo.ru/ff0a7628

Pemenue 3ama4d Ha OIPCACIICHUC BJIAXKHOCTU

23
BO3/IyXa
[IpuHIMIIBI paOOTHI TEIIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. JIBuraTesb BHyTpEHHETO
cropaHus

’5 KII/ TermoBoro npurarens. TemnaoBbie bubnuorexa [JOK
JBUTATENIH U 3alIUTa OKPYKAOIIEH Cpeibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHHUs U MPEBPAIICHUS YHEPTUU
B TEIIOBBIX Ipoleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
" bubnuoreka [IOK

27 Tennosele siBneHus. 3sMenenue

. " https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBA
KonTponbnas padora no teme "Temnossie
. bubmuoreka [{OK
28 sBJICHUS. MI3MEeHeHne arperaTtHbix COCTOSTHAN
" https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Onekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSI0B

30 Dnekrpockor. [TpoBogHUKH 1
HEMPOBOJIHUKH AJIEKTPUYECTBA.

31 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH bubmmnoreka HOK
Kynona https://m.edsoo.ru/ff0a87e4
Onektprueckoe nose. HarpsxkeHHOCTh

bu6nunorexa LIOK
32 aNeKTpu4ecKoro nois. [Ipunnun
. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3HITNH JIEKTPUUECKHUX TTOJICH
13 Hocutenu snekrpuyueckux 3apsjios.

DneMeHTapHbIH 3apsa. CTpoeHue aroma




bu6nmoreka [IOK

34 3aKOH COXpaHEHUs ANEKTPUIECKOTro 3apsiaa hitps//m.cdsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBUS €ro
36 cyuiectBoBanus. Mctounuku bubnmnorexa LHOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmrorexa LIOK
https://m.edsoo.ru/ff0a96b2
33 JleficTBHE IEKTPUYECKOTO 1I0JIsI HA
MIPOBOJIHUKY U JUDJICKTPUKH.
39 DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTSIX bubnnorexa [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas Lielb U €€ COCTaBHbIE YaCTH
Bbu6mmoteka [JOK
H (it TOKa. AMIEpMETP. https://m.edsofru/fan8bd6
42 OnexTpuueckoe HanpsbkeHue. BonbTmerp. ngg;;f;:)gﬁ/};oa%m
43 ConpoTuBieHre MIPOBOAHUKA. Y JEIBHOE bubmuoreka [IOK
COIIPOTHUBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
44 Pemenue 3amau "DnexTpudyeckoe bubmuoreka [IOK
conpoTusieHue" https://m.edsoo.ru/ff0aa738
45 3aBUCHMOCTD CHJIBI TOKA OT HAIPSDKCHHS. bubnmnoreka [JOK
3akon OMa Jy1s ydacTKa 1enu https://m.edsoo.ru/ff0aad44a
46 JlaGopatopHnas pabota "Onpeznenenue bubmuorexa [IOK
COIIPOTHBIIEHUS IIPOBOIHUKA" https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapaIEIbHOE

COCAUHCHU ITPOBOAHUKOB




JlabopaTopHas padota "l[IpoBepka nmpaBuiia
CJIOKEHUS HAIIPSKEHUN IIPU

bu6nmmoreka [IOK

48
II0CJIEAOBATEIILHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB"
JlabopaTopHas padota "l[IpoBepka npaBuiia
bubmuorexa [JOK
49 JUISL CUJIBI TOKA IIPH MapauIebHOM hitps://m.c dsof)lru /0aadle
COEMHEHHUHU PE3UCTOPOB" T '
50 Pemenue 3anay Ha npumMeHenue 3akona Oma bubnnorexa [JOK
JUISL PA3JIMYHOTO COCIMHEHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubnunoreka LIOK
3akoH Jxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaboparopHast pabota "Onpenernenue bubmmoreka [JOK
pabOThI ¥ MOITHOCTH JIEKTPUIESCKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYECcKre ey 1 MOTPeOnuTenn B 10K
. noInoTeKa
53 aJeKTpuyecKoil sHepruu B ObITy. KopoTkoe httos-//m.ed 0abGE0
PS://M.€dSO0.1ru a
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
54 "DnekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena bubnmnorexa [JOK
" UX B3auMmoaeucTBus. I1ocTOSHHDBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo Teme
55 "DnekTpuueckue 3apsabl. 3apsHKeHHbBIE Tena bubnnorexa [JOK
" UX B3auMoeHcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"
56 [TocTostHHBIE MAarHUTHI, X B3aUMOJCICTBUE
57 Ypoxk-uccienopanue "M3ydenue nosiei bubnuotexa [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE Tojie. MarHuTHOE T10JIe 3eMITH U but6mmoreka [IOK




€0 3Ha4YCHHUC JI )KU3HHU Ha 3emie

https://m.edsoo.ru/ff0acOba

OnbIT OpcTeaa. MarautHoe nose

bubnunorexa LIOK

59 3JEKTPUYECKOT0 TOKa MaruuTHoe nose 1
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
60 [IpuMeHeHne 3eKTPOMAarHuTOB B TEXHUKE 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0ac74a
DNeKTPOABUTaTEb IOCTOSTHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
. bubmuoreka [{OK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 1
" https://m.edsoo.ru/ff0ac86¢
JIaGoparopnas pabota "KoHcTpyrnpoBaHue u
u3ydeHue paboThl dEKTpoABUTATENSA"
62 OmnbiTel @apanest. 3aKOH 31EKTPOMArHUTHOM |
nHaykiuu. [Ipasuno Jlenna
Onextporenepatop. CriocoOb! MOTydeHUS
63 3NEKTPUUYECKON I3HEPTUU. DIEKTPOCTAHIIUN 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME |
"DneKTpuUecKre U MarHUTHBIE ABJICHUA"
65 KonTponbhas padota no teme | bubmuoreka [IOK
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PezepHblil ypok. Pabora ¢ TekcTamu 1o | bubmuoreka [IOK
teme "TennoBbie siBICHUS" https://m.edsoo.ru/ffO0accSe
67 PezepHblil ypok. Pabora ¢ TekcTamu 1o | bu6muoreka [JOK
teMe "[1oCTOSHHBIN 21eKTpUUECKnil TOK" https://m.edsoo.ru/ff0acdc6
63 PesepBHbIit ypok. Pabora ¢ TekcTamu 1o 1
Teme "MarauTHbie SIBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kourpoabubie | IIpakTuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Mexannueckoe aBuxenue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuoreka [JOK
MEXaHUYECKOTO ABUKECHUSA https://m.edsoo.ru/ff0ad474
. bubmuoreka [JOK
3 PaBHOMEpHOE TPAMOIMHEMHOE JBUYKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. |
CpenHsst © MTHOBEHHAsI CKOPOCTh
5 IIpsAMosIMHENHOE PAaBHOYCKOPEHHOE | bubnunoreka [JOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh MPSMOIMHENHOTO
6 pPaBHOYCKOpEHHOTO ABIKeHUs. ['padux 1
CKOpOCTH
7 Pemenue 3anay no teme " PaBHOyCKOpeHHOE | bubnuotexa [JOK
JIBUKEHHE" https://m.edsoo.ru/ff0adb18
8 CBobonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
. bubmuoreka [JOK
9 [lepuon u yacrota oOpamenus. Jluneitnas u 1
https://m.edsoo.ru/ff0ael76
YTJI0Bast CKOPOCTH
10 LlenTpocTpeMHuTENIEHOE YCKOPEHHE 1
. bubnuotexa [JOK
11 IIepsbiit 3axk0oH HproToHa. Bektop cuisl 1 1

https://m.edsoo.ru/ff0ac612




Bropoii 3akon HerotoHa.

bu6mmoreka [JOK

12 PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
13 Tpertunit 3akon Hetotona. Cynepno3unus Cui Etifi/iﬁfclligg/fmae 982
14 Pelienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnunoreka [JOK
HrroToHa https://m.edsoo.ru/ffO0aebb6e
15 Cuna ynpyroctu. 3akon I'yka E;I:;?;I;?:;sigr?/lfanecaZ
16 Pemenue 3anau no teme «Cuina ynpyroctu»
17 JlaboparopHas pabota «Onpenenenue bubnuotexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Crra Tperis https://m.edsogru/fanst
19 Pemenue 3agau no reme «Cuiia TpeHUS» nggjjglfgsiggifoafa%
20 JlaGopatopHas pabota "OnpezneneHue bub6nuorexa [IOK
Kod(UIIMEeHTa TPEHUS CKOIbKCHHS " https://m.edsoo.ru/ff0af8be
)1 Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6mmoreka [IOK
Cuia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffO0afb8e
” Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bu6nmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
73 Pemienne 3agay "JIBrokeHHE 110 JSHCTBHEM
CHJIBI TshKeCTH"
24 Pemenue 3agau no reme "Cuina TSHKECTH U bu6mmorekxa [IOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ffO0af5f8
)5 [TepBas kocMHuYecKasi CKOPOCTb. bu6mmorekxa [IOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c




PaBHOBecHe MaTepuaaIbHOW TOYKH.
AoOconoTHO TBEpIOE Teso. PaBHOBecHe

bu6mmoreka [JOK

26
TBEPAOIO TEJA C 3aKPEMIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaleHus
27 MowmenT cuinbl. LleHTp TsxecTn
)3 Pemenue 3amad mo teme "MOMEHT CHIIBL. bubmuoreka [JOK
LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME
29 "MexaHUYeCKOe IBIKEHNE bubnmorexa LHOK
. " ' https://m.edsoo.ru/ff0b0408
BsaumoneiictBue ten
KonTtponpHast pabora o Teme
30 "MexaHUYEeCKOEe IBIDKEHNE bubnmorexa LHOK
. | ' https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpPAaHEHUs UMITYJIbCA. YTIPYroe u bubmmorexa [IOK
P Y L 248 https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOICHCTBHE
) Pemenue 3anau no reme "3akoH COXpaHEHUS bubnmnoreka [JOK
ummynsca' https://m.edsoo.ru/ff0b096¢
33 PeakTuBHOE ABUXKEHUE B IPUPOJIE U TEXHHUKE.
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTb
P B https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuoteka [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «OrnpeneneHue
36 pabOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM
JBIDKCHUH TeJIa TI0 TOPU30HTAIBHON
MTOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHnmanbHas




SHeprus

Kunernueckas sueprus. Teopema o

bubmuoreka [JOK

38
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ffOb0Oc32

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE

40 Pemienue 3amad no remMe «3aKOH COXpPaHEHUS bubmuoreka [JOK
SHEPIUm» https://m.edsoo.ru/ffOb12fe

41 KonebarenbHoe IBMIKEHUE U €TO bubmuoreka [JOK
XapaKTepPUCTUKU https://m.edsoo.ru/ffOb1858

4 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubnuorexa [JOK
KoJjeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTrueckuil U Ipy>KMHHbBINA MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb MIEPUOIA

. bubmuoreka [JOK
44 KoJIe0aHU# OT )KECTKOCTHU MPYKUHBI K MaCChI
https://m.edsoo.ru/ffOb197a
rpy3a»

45 [IpeBpaienue 3Hepruu Npu MEXaHUYECKHUX
KOJIe0aHUSIX
JIaGopartopHas padora «Onpenenenne

46 ‘laCTOI”)FBI Hpne Ifona Kone6a1:1m?1 MPYKUHHOTO bubmmorexa [OK

P Py https://m.edsoo.ru/ffOblaec
MasTHUKa»

A7 Pemenue 3amgau mo reme "Marematuueckuii u bubnuoteka [JOK
NPYXKUHHBIA MasiTHUK" https://m.edsoo.ru/ff0b197a
Mexannueckue BoJHbI. CBOMCTBA

48 MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 bubmmorexa [JOK

e e https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI

49 Pemienue 3amau no reme "MexaHuueckue
BOJIHBI"

50 3Byk. PacripocTpanenue u oTpakeHue 3ByKa




FpOMKOCTB 3BYKa U BbICOTA TOHA.

51 -
AKYCTHYECKHI pe30HaHC

52 Pemenue 3anaud no teme "3Byk"

53 VYabpTpa3Byk u nH(Pa3BYK B IPUPOJIE U bubnmoreka [JOK
TEXHHUKE. https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU pabOTE MO TEMe

54 "3akoHbI coxpaHeHusl. MexaHnueckue bubmmorexa [TOK

P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUS U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI

55 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"

56 DIIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

53 [Ixana >meKTPOMarHUTHBIX BOJIH. bubnmnoreka [JOK
[IprumeHeHne 3JIeKTPOMarHuTHBIX BOJIH. https://m.edsoo.ru/ff0b2fe6

59 IIpuHOUNEl paguOCBI3U U TEICBUICHUS bubmmorexa [IOK

P P ’ https://m.edsoo.ru/ff0b2c6¢

60 Pemenue 3amau Ha onpeiesieHUE YacTOThI U
JUTUHBI SJIEKTPOMArHUTHOW BOJTHBI

61 DJNIeKTpOMarHuTHas Ipupoja CBeTa. bubnmnoreka [JOK
CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 acrpocTpaHeHue cBera. 3atmeHus ColHLAa U bubmmorexa [TOK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Jlynb1

bubnuorexka [JOK
63 3aKOH OTpa)XEHMsI CBETa. 3epKaJa. 1

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

bu6mmoreka [JOK

64
CcBETa https://m.edsoo.ru/ff0b3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcronbp30BaHne MOJHOTO BHYTPESHHETO bubmmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHHUS B ONITUYECKHUX CBETOBOAX
66 Pemenue 3amau no reme "OTtpakeHue ceera'
67 Pemenue 3amgau o reme "[Ipenomiienue
cBera"
bubmuoreka [JOK
68 JIunzel. O ecKas cujia 3
FIHEDL ATHIHECIT CHIIA TG https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 ITocTpoenne n300pakeHU B JIMH3aX
p p https://m.edsoo.ru/ff0b444a
Jlaboparopuas padora "OnpeaeicHue
70 dox I(:Horz aCETOSIHI/I}I u OII)'ITHHCCKOﬁ CHJIBI bubmorera [JOK
4 pu " https://m.edsoo.ru/ff0b4206
coOMparoIIeH JTUH3BI
71 VYpok-koHpepenius "OnTuyeckue TMH30BbIE bubnnorexa [JOK
npuOops!" https://m.edsoo.ru/ff0cOa7e
bu6mmorexa [IOK
72 I'ma3 xak onTuyeckas cucrema. 3peHHe
P https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "Jledextsl 3penus. Kax
COXpaHMTH 3peHue"
Paznoxenue 6enoro cBera B ciekTp. OMBITHI
74 Hrrorona. CiioxxeHne CIIeKTPalIbHBIX [IBETOB bubmotexa [JOK
’ p H ' https://m.edsoo.ru/ff0c0f4c
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pasIoKeHUI0 0e10ro cBeTa B CIIEKTpP U bubnuorexa [IOK

BOCTIPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJII0/IEHUU Yepe3 1[BETOBbIE GUILTPHI"

https://m.edsoo.ru/ffOcOe2a




VYpoxk-npaktukym "BosiHOBbIE CBOMCTBA

76 CBeTa: JHcIepcusi, HHTepPepeHIns U
mudpakuus'
77 OmnbiTel Pe3epdopa v mianeTapHasi MOJIETb bubnunoreka [JOK
atoma https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
79 Henyckanue v norioneHue cBeTa arTOMOM. bub6nuorexa [IOK
KBanTsl. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ffOc144c
20 Pemenue 3agau no reme "1eMEHTHI bubmuoreka [JOK
KBaHTOBOUM (HU3UKHU" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BUIBI Eubmorexa IOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hykinonnas bubnuoreka [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl ngﬁ;;f;;gﬁifoclam
’4 Pemenne 3amgau no reme: "PannoakTuBHbBIE bubnmnoreka [JOK
npeBpatieHus " https://m.edsoo.ru/ff0c1b4a
85 [Tepuon nomypacnana
26 Ypok-koH(pepennus "PaguoakTuBHbIC bubnuoteka [JOK
W3JIY9CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
27 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bub6nuorexa [IOK
3aps4OBOTO U MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58
28 DHeprusi CBsI3u aTOMHBIX si7ep. CBsA3b MacChl bubmuorexa [JOK
Y DHEPTUHU https://m.edsoo.ru/ffOc1d7a
89 Pemenue 3anau no teme "SAnepusie peakuun”
90 Peakiuu cunTte3a u neneHus saep. bubnmuorexa [JOK




Uctounuku suepruu CosHIA U 3BE3]

https://m.edsoo.ru/ffOc1e88

Ypok-koubepenus "SAnepHas d3HEpreTUKA.

91 JleficTBUS pauOAKTUBHBIX U3yYEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME

9 "DJIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTtponpsHas pabora no Teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DneKTpOMarHuTHbIE BOJTHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie bubmmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600menue. Pemenne

bu6nmoreka [JOK

95 pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TeMeE

" " https://m.edsoo.ru/ff0c2572
TennoBsle mporeccsl
[ToBTOpenue, 06061meHue. Pemenue

96 ACYETHBIX M KaUYECTBEHHBIX 3a7a4 110 TEME bubmmorexa [TOK

%') . https://m.edsoo.ru/ff0c2a22
KII] TennoBbIX aBurarTenei
[ToBTOopenue, o6o0mmenue. Perenue

97 ACYCTHBIX U KaYECTBCHHBIX 33J1a4 110 TEME bubmmorexa [TOK

%') " https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK

08 [ToBTOpenue, o606menHue. JlabopatopHsie bubnmnoreka [JOK
paboTsl o kypcy "CBeToBbie SIBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o0ob6menue. Padora ¢

" bubnuorexa [JOK

99 TEeKCTaMU 0 TeMe "3aKOHBI COXPAHEHUS B

MmexaHuke"

https://m.edsoo.ru/ff0c2d6a




[ToBTOpenue, 0600meHne. Pabora ¢

bu6mmoreka [JOK

100 tTekcTamu 1o Teme "KoseOaHus u BOJIHbBI" ! https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6obmenue. Padora ¢ | bubnmoreka [JOK
TekcTamu 1o Teme "CBeToBbIE SIBJICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTopenue, 0600menue. Padora ¢
102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 14




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» ®usuka, 7 xnacc/ [lepsimkun A.B., O011ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M3aaTenbcTBo
«IIpocBenieHue»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBO «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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