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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Dusznkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OPraHU3ALMIO H3YYCHHUS
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo (u3Mke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4Y€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TporpaMMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, IMOCKOJBbKY (HU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoyiorued, acTpoHOMUEed © (GU3UICCKOU
reorpaduel, BHOCUT BKJIAQJ] B €CTECTBEHHOHAyuHYI0 KapTUHY MHDA,
IpPEeNoCTaBsieT HauOoJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTeCTBEHHOHAYUYHYIO
I'PaMOTHOCT:

e HAyYHO OOBACHATD SIBJICHUS;

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH JIaHHBIE U MCIOJIH30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (IpoTokoa oT 3
nekaopst 2019 r. Ne [TK4BH).

Henan nzyyenus Gpuankm:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIMXCA K HaydHOMY
U3YYCHUIO IPHPOJbI, PAa3BUTHEC HX HHTCIUICKTYalbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI];

pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIC IMO3HAHUSA M (HOPMHpPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHe HAYYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3YYCHHsI OCHOB
CTPOCHHMS MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dbopMUpOBaHHE TPEACTABICHUA O POIM (PU3UKH JUIS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pasBUTHE  TPCACTABICHHH O BO3MOXHBIX  cepax Oymymiei
PO ECCUOHANILHON JeATCILHOCTH, CBS3aHHOM C (PU3MKOM, IMOJITOTOBKAa K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHne 3TUX Lened nporpamMmbl 1o (U3HKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HAHUW O  JUCKPETHOM  CTPOCHUHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBbIX, JJCKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETECHUE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UUYECKHUE SIBJICHUS C
WCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pEIIEHUS TMPOCTEUININX pacu€THBIX 3amady C
UCIIOJIb30BAaHUEM  (PU3UYECKUX MOJIENe, TBOPUYECKHMX M TMPAKTUKO-
OpUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHMI HAOJIOIATh MPHUPOIHBIC SBJICHHS M BBIMOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M OKCIEPUMEHTAIbHBIE  HMCCIEIOBAHUA  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padbOThl ¢ MHPopManuel (PU3NUECKOTro CoaepKaHus,
BKJIFOYasi MH(GOPMAIMIO O COBPEMEHHBIX JTOCTHKCHUSAX (DU3HMKH, aHAIH3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepamu npodecCHoHaIbHON eI TEIPHOCTH, CBI3aHHBIMH C
Gbu3NKON, ¥  COBPEMEHHBIMH  TEXHOJOTHUSMH, OCHOBAaHHBIMH  Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 "acoB: B 7 kinacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U

OIIBITOB HOCHUT pCKOMCHI[&TCJILHBIfI XapaKTep, YUUTECIb ACIAaCT BI)I60p IMPOBCACHUSA



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO roCyJapCTBEHHOTO DK3aMeEHa o dusnke.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

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

dusuka — Hayka O mnpupone. fABneHus npupoipl. PUIHYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMSA: HAONIONEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIecKuX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.
®dusnueckue NpulOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue EHbI IeJICHUS IIKaJIbl U3MEPUTEILHOTO Tprbdopa.

N3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TeMIepaTyphl.

[IpoBeneHne nccieIoBaHus MO MPOBEPKE TMIOTE3Bl: NAIBHOCTh IMOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Pa3znen 2. IlepBoHayajibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactuil BemiecTBa. CBsI3b CKOPOCTH JBWXXKEHHS YacTUIl C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKYJISPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHui, OOBACHSIOMIUXCA NPUTSHKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBHXEHUS Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. CrioxeHune
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HaOmroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBHXKEHUS (IIapHKa B KUJIKOCTH, MOJIEIN
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MITM IIapHKa 10 HAKJIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (nedopmariun) npy>KUuHbI
OT IPUJIOKEHHON CUJIBL.

OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI M YBEIUYCHHs aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPBIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBiniyecKkue MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 115 m3MepeHust aTMOCHEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATyPhI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeIl: IUIABAHWE WM TOTPYKEHHE TEA B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIIOTHOCTEU TEJIa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJa.

OmnpeneneHue BBITAIKUBAIOIICH CHUIIbI, EUCTBYIOLIEH HA TEJNO, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH
Ha TEJIO B KHUAKOCTHU, OT 00bEMaA MOTpyKEHHOM B KUJKOCTh YacTH Teja U OT
TJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue TmpaBuja pPaBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalienre 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATBHON OBEPXHOCTH.
HccnenoBanne ycioBHil paBHOBECHS pblyara.
N3mepenue KIIJ[ HakJTIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBble ABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKON TEOPUHU.

Mopnenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KHHETUYECKON TEOPHUHU.
CmaurBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CnocoObl HW3MEHEHMS BHYTPEHHEH DHEPTHUU:
Temionepeaaya 151 COBEpLICHUE paboTHI. Buast TEIJIoNepeaauH:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonnuecTtBo TemnoThl. YaenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUSI.

BnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHUs.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TermioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.
HaGmonenne nuddysun.
HabGnronenue siBjeHUil cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.



HaOnronenue TenioBoro paciimpeHus Ted.
V3meHeHnue maBieHHWs ra3a MpPU HU3MEHEHHMHM O0BbEMAa W HArpEeBaHUM WIU
OXJIAJKICHUMU.
[IpaBuiia U3MEpEHUs TEMITEPATYPBI.
Buas! Tertonepenaym.
OxyaxkieHue Ipyu COBEPIIEHUN PadOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Hab6nronenue xumnenus.
Habnrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO TTPUTSHKCHHUS.
OMnbITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEJ.
OmnpeneneHue AaBieHUs BO3yXa B OAJLTOHE IIITPUILA.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JlyXa OT €ro o0béMa H
HarpeBaHus WIH OXJIaXKICHUSL.
[IpoBepka TruUMOTE3bl JIUHEUHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA >KHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenune nsMeHeHus: BHyTpEHHEN SHEPTUU TeJla B pe3yJibTaTe TeIuionepeaaun
¥ pabOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue ynelnbHON TEIIIOEMKOCTH BEILIECTBA.
HccenenoBanne nporecca UCIIapeEHNs.
OnpenesieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOW TENIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3ULIUH JIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUUECKOTO 3apsiza.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTenbHOE W MAapajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.

DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

DJeKTpocTaTudecKasi MHIYKIUsI.

3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKY U AUBIECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKH TTOCTOSSHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3mepeHune 3JIeKTpUYECKOr0 HapsIKEHUS BOJIbTMETPOM.

PeocTaTt 1 MarazuH CONpOTUBIICHUHN.

BzanmonaencTBrE TOCTOSTHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOJII0COB MAarHUTA.



MopaennupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oje Toka. DJIEeKTPOMAarHmT.
JleficTBHE€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DnekTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJl UHIYKIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanne AeMCTBUS SJIEKTPUUYECKOTO MOJISI HA MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOMN I[EMU MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepeHue u peryJupoBaHue HATPSIAKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITel, JEMOHCTPUPYIOLIWE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COIMPOTUBIICHHS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBuiia CIOXKEHUS HAMPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia JAJid CHIIbI TOKA MPHU MapaAIJIETbHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIOYKYy, OT
HanpsHKEHUS Ha HEW.
Omnpenenenue KII/] nHarpeBarers.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO MOJI TMOCTOSHHBIX MArHUTOB TMPU UX OOBEAMHEHUU U
pa3ieiICHUHN.
HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OMnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJCHCTBHS KATYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.
N3mepenne KII/I anextpoaBuraTeabHON yCTaHOBKH.
OMNBITH IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIEIOBAHUE
M3MEHEHUH 3HaYeHUs U HaPABJICHUS] MHIYKIIMOHHOTO TOKa.



9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBukeHne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMXKEHUE 1O OKpYKHOCTH. [lepumon u dactora oOpaiieHusl.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuia TpeHus: Chila TPEHUS CKOJIBbKEHUS, CHIIa
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue marepuasibHON TOukH. AOcCoOOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrusl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHECHMS MEXAaHUYECKOU
DHEPI'UH.

Jemoncmpayuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUIM JBHKEHUS OJHOTO U TOTO K€ TeIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

W3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKEHUS.

HccenenoBanne Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCuéTa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHUS T€Ja OT MacChl TeJIa U ACHCTBYIOIIEH HAa HETO CHUJIBI.
HabGnronenue paBeHcTBa CHIT IPU B3aUMOJICHCTBUH TETI.

W3meHneHune Beca Tena npyu yCKOPEHHOM JIBUKEHUM.



Ilepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU MPHU CBOOOTHOM MaJCHUH.

CoxpaHeHHE MEXaHUYECKOM SHEpPrud NpH JABWKEHUU Tella MOJ JEeHCTBUEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIaPUKA WIIN TEIEHKKH.

Omnpenenenue cpeiHEed CKOPOCTH CKOJBXEHUSI OpyCKa WM JBHXKEHHSI IIApUKa I10
HAKJIOHHOU INIOCKOCTH.

Onpenenenue yCKOpeHHUs Teaa P PAaBHOYCKOPEHHOM JBHYKEHUU I10 HAKJIOHHOM
IIJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €cClii NMPU PAaBHOYCKOPEHHOM [BIKEHUH 0O€3 HayalbHOMN
CKOPOCTH IIyTH OTHOCSTCSA KakK psAJ HEYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CUJIbl HOPMAJIbHOTO
JTABJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOTBKEHUSI.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIBHXKEHHMHM Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne paboThl CUIIBI YOPYTOCTH NMPHU MOAbEME I'py3a C HCIOIb30BAaHUEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXPAHEHUS DHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHU: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKECHHH.

3aryxawomnme — koseOaHus.  BbIHyXAeHHble — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHble U
IonepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTb €€ PacInpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.



Hemoncmpauyuu.

HabGnronenue xonedaHuii T€N MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U MEpUoIa KoJieOaHU MaTEMaTHYECKOTO MasiTHUKA.
OmnpeneneHre 4acTOThl U MEpUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBaHue 3aBUCHMOCTH NEpUOAa KoJieOaHMM NPY>KMHHOTO MAasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHui rpysa, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh MepHOAa KOJIEOAHHM NPy KUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHus: CBOOOHOTO MaJeHHUS.

Paszgeua 10. DiaeKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoistHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.

Pa3nen 11. CBeroBbIe AIBJI€HHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBeETa. [IpsimonuHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenne ceta. [Lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCIonb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKUX CBETOBOAAX.



Jlmaza. Xom myweir B 1mH3e. Onrtuyeckas cucrema (oroamnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak omnrnueckas cucrema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLICH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOIIBIO JIMH3.

[Tpunuun aevictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHUSL CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yuyeHue xapakTepucTuK n300paxeHusl IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIA IPEJIOMIICHHS! CBETOBOIO JIyda OT yIJia MaJIeHUs
Ha IPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTUYECKON CHITbI COOMPAIOIIEH JINH3BI.
OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHue u nornoieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPBI.

PanunoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX snaep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3JIyYCHUW HA IKUBBIE
OpTaHU3MBI.



Hemoncmpauyuu.
CrexTpbl U3Ty4YeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnexTtp Bogopoza.
HabGmronenue TpekoB B kamepe Buinbcona.
PaboTa cuéTrunka HOHU3UPYIOMINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

Habnrofgenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: WU3MEPEHHE SHEPIHMHM YACTHUIBI 110 TOPMO3HOMY IMYTH (I10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJTh TIPEAHA3HAYCH JIJIsI CHUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JAEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHUU BCEro Kypca (DU3MKH, a TaKXKe NI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo ¢u3uKe i O0O0ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHEUMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBSICHATH
dbuznYecKue SBJICHUS B OKPY’KArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

HCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIAEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie Al IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BaXXHBIX JIOCTHKCHHI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHHE MHTEpeEca K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K TIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;
2) rpamaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HaHHWE BaXHOCTU MOPAIBHO-3TUYECKUX TMPUHLHUIOB B JAEATEIbHOCTU
YYEHOT0;
3) 3¢TeTHYECKOr0 BOCIIUTAHUS:
— BOCIPUSATHE OSCTETUYECKUX KaueCcTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEW COCTABISAIOIEN KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaAHUSA KYJbTYPbI 310POBbSI 1 IMOIUOHAJILHOTO 0JIATOMOJIYyYHS:
— OCO3HaHHWE IIEHHOCTH 0e30macHoro obpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eJoBeKa;
6) TPy10BOI0 BOCIIUTAHMS:
— AaKTHUBHOE YYacTHE€ B PEUICHUH MPAKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuii, CBSI3aHHBIX ¢ (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalUs Ha TPUMEHeHHE (PU3NYCCKUX 3HAHUU JIJIs PEIIeHUs 3a/1a9 B 00J1aCcTH
OKpYKaIoIIeld Cpebl, IJTAHUPOBAHUS IOCTYNKOB M OIIEHKM HMX BO3MOKHBIX
MOCJIC/ICTBUM [ OKPY’KAIOIIEH CPEIbl;

— OCO3HaHHE TJIOOAIBHOTO XapakTepa HKOJOTMYECKHUX MpoOJeM U TyTed Hux
pelieHus;

8) amanTanyMu K H3MEHSIOIMIMMCS YCJIOBHSIM COUMAJIBLHOM W TPHPOIHON
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUHU IIPH BBINIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuky;

— IJTAHUPOBAHKME CBOECTO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPOBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEHUCTBUA C YYETOM BIMSHUSA Ha OKPYXAKOUIYI0 Cpeny,
BO3MOKHBIX TJI00QIbHBIX TTOCICACTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocs: OyayT copMUpoBaHbl MeTanpeaAMeTHbIE
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUs:
BBISIBIISATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC IPU3HAKH OOHEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHbIH TMpU3HAK KJIAacCU(UKAIMU, OCHOBAHUS s
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYUST B paccMaTpuBaeMbIxX (akrtax,
JAHHBIX ¥ HAOIFOJECHUSIX, OTHOCSIIUXCSA K (PU3MUICCKUM SIBJICHUSM;



BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBSI3H MPU M3yUYCHUH (HU3UYECKUX SBIICHUN U
MIPOIIECCOB, JENIaTh BHIBOJABI C HCIIOJIH30BAHUEM IEAYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYUH;
CaMOCTOATENILHO BBIOMpATh CHOCOO pernieHus: y4yeOHoM (Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
UCITIOJIb30BaTh BOIPOCHI KaK MUCCIIEIOBATEIbCKUNA HHCTPYMEHT MMO3HAHUS;
MPOBOJUTh MO CaMOCTOATENBbHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHbBIN
bu3MYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SBJICHUS;
OLICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh HMH(OPMAIHIO, MOIYyUYEHHYIO B
XO/JI€ UCCIEAOBAHMUS WA SKCIIEPUMEHTA;
CaMOCTOATENbHO (OPMYJIMPOBAaTH OOOOIIEHUS M BBIBOJBI IO pE3yJbTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;
POTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YETOM NPENJIOKEHHOW YydeOHOM (usmyeckoi
3a]a4H;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pPelIaeMble 3a7aui HECTIOKHBIMUA CXEMaMU, AuarpaMMaMu, HHON
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe 1eHCTBUS:
B XOJIe¢ OOCYXJIeHHUsS y4eOHOTO MaTepHalia, pe3yJibTaToB J1abopaTOpPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOil TeMbl M BBICKA3bIBATh
UJeH, HaIlCJICHHbIC Ha pEIICHUE 3aJaud M TMOJAep)KaHue OJaroKenaTeIbHOCTH
OOIICHMS,
COTIOCTAaBIISAITh CBOM CYXJICHHUSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh PA3JIMUNE U CXOJCTBO MO3UITUH;
BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
nyOJIMYHO TPEACTaBIATh PE3YJbTAThl BHITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHUMAaTh ¥ WCIOJb30BaTh MPEUMYINECTBA KOMAHIAHOW W WHAWBUAYATbHOMN
paboThI pU PEIICHUH KOHKPETHOU (PU3ndecKoit mpoOIeMbl;



OPUHUMATH 1I€TU COBMECTHOW NEATEIbHOCTH, OPraHU30BBIBATH JNEHCTBUS MO €€
JOCTIDKEHUIO:  pacHpefensiTh pojiu, o0O0CyXIaTb MpOLEecChl U Pe3yibTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO pe3ybTara Mo CBOEMY
HAMpaBJICHUIO U KOOPJIMHUPYS CBOU JACHCTBUS C IPYTUMU YJI€HAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMUNA TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIE YHHUBepcaJbHbIe y4eOHbIE el CTBUS

Camoopranusanms:
BBISIBJIAITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEOYIOLIUX s
penieHus GU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXOAaX MPUHATHUS pelieHni (MHAUBUAYaAJIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATUE PEIIEHUN TPYIION);
CaMOCTOATENBHO COCTABIISTh AITOPUTM pELIECHUsT (PU3NYECKOHN 3a/auu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIaracMble BapUaHThl PELICHU;
Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJIEKT:
JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh MPUUMHBI JOCTHXKEHUS (HEIOCTUXKEHHS) PE3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
(bu3MYEeCcKOro HcCIeOBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;
OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIroro;
NpU3HAaBaTh CBOE MPaBO HA OWIMOKY MNpU pelieHuu (U3MYECKUX 3aaad WId B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoH1y 00yueHust B 7 KJjiacce nmpeMETHbIE PE3yIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCnonb308ams noHamusA: (QU3NYECKHe W XUMUYECKHUE SIBIICHUS, HAOJIOJEHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIECTBA (TBEPAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKToOpHsi, paBHOJACHCTBYIOIAsl cuia, nedopmanus (ymnpyras, IIacTUYECcKas),
HEBECOMOCTh, COOOIIAIOIINUECS COCY/IbI;
pasnuuams  aeneHus (nud@ys3us, TEIIOBOE JBIKEHUE YACTHUI] BEIIECTBa,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKCHHUE, UHEPIIMS, B3aUMOJICHCTBHE
T€J, paBHOBeCHE TBEPABIX TENl C 3aKPEIUIEHHOW OChIO0 BpallleHMs, Mepeaaya
JaBJIEHUsT TBEPABIMU TEIaMH, KUIKOCTIMU W Ta3aMu, arMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, NpPEeBpalleHUs MEXaHWYECKOM DSHEPruu) IO ONUCAHUI0 HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3HUECKOe SIBJICHHUE;
pacno3nasams NPOSIBICHUE W3YUYEHHBIX (PU3UYECKUX SBJICHUA B OKPY>KAIOIIEM
MUpE, B TOM uucie (U3UUECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHKECHUS C
Pa3TUYHBIMHA CKOPOCTSIMHU B )KUBOW W HEXKUBOU MIPUPOJIE, TCHUCTBUE CHIIBI TPCHUS B
NPUPOJIC M TEXHUKE, BIUSHUE aTMOCHEPHOTO MaBJICHUS Ha >KUBOM OpraHusM,
IJIaBaHUE PHIO, phIYard B TEJE YEJOBEKA, MPU TOM IMEPEBOAUTH MPAKTHUECKYIO
3a/layy B y4eOHYIO, BBIIEIATH CYIISCTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3HUECKHUX
SIBJICHUM;
ONUCHIBaMb U3VUYEHHble ColUcmea mel U @uauyeckue s61eHus, WCIOIb3ys
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEeMs, MYTh,
CKOPOCTb, CPEIHsISI CKOPOCTb, CUJa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, Cuja
TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Ta3a), BHITAIKWBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
TIOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHUYECKAs ¥ TIOTCHIIMAJIbHAS SHEPTHSI ), TIPH
ONMCAHWK TIPABHJIBHO TPAKTOBATh (PM3UYECCKUN CMBICIT HCIIOJIB3YEMbIX BEITHYWH,
ux O0OO3HAUCHUS W EOUHUIEI (U3UYECKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,
Xapaxkmepu3oams CBOWCTBA TeJ, (U3UYECKUE SBJICHUS W MPOIIECCHI, UCIOJIb3Ys
MpaBWiia CIOXKEHUs CUil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, MPaBUJIO paBHOBeCHs phiuara (0JIOKA), «30JI0TOE TPABUIION»
MEXaHUKHU, 3aKOH COXPAHEHHS MEXaHWYECKOW DOHEPruH, NpH ITOM JaBaTh
CIIOBECHYI0 (OpPMYJIHMPOBKY 3aKOHAa U 3alUChIBaThb €ro MaTeMaTHU4ecKoe
BBIPAKEHUE;



00vscHAMb (PU3NYECKUE SIBICHHUSA, TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud NPAKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JOTMYECKHX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pewiams pacy€THBIC 3a7aud B 1—2 JEHCTBUS, WCIONB3YS 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3HMUECKUE BEIIMYUHBI B (POPMYIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIs1 PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NYECKON BETUUNHBL;
pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HYECKHX
METOJOB, B ONMCAaHWHU MCCIEAOBAHUS BBIIEIATH IMPOBEPSAEMOE IPEATIOIOKEHNE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTar, HaXOAUTh
OLIMOKH B XOJI€ OMbITA, 1€1aTh BEIBOJIBI 110 €70 PE3yIbTaTaM;

npoeoOums ONBITHI N0 HAOMIONEHUIO (U3HYECKUX SIBICHUN WIH (PU3NYECKHUX
CBOMCTB Tell: (OpMYyJIHpOBaTh MPOBEPSIEMBbIE MPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

8bINOIHAMb TIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tella, 00bEMa, CUIIbI
U TEMIIEpaTypbl C HCIOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aMKMChIBATh TOKA3aHMS MIPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
U3MEpPECHU;

npo80OUmMs UCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIIMUUHBI OT APYTroi
C UCIIOJIb30BAaHWUEM IMPSMBIX M3MEpPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBHM)KYILETOCSl T€la OT BPEMEHW IBHKECHMS TEJA, CHIIBI TPEHUS CKOJBXKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COIPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS IPYKUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TJIaBaHUs TEN, YCIOBUM paBHOBECHSI pblyara u 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUs, Cleaysd MpeajoKeHHOMY IUIaHy, (PUKCHUpOBATH
pe3ynabTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabimui, W TpadukoB, JenaTb BBIBOABI 10 PE3yJbTaTaMm
UCCIIEIOBAHUS;

npo8ooums KOCBEHHBbIE U3MEpeHUsl (PU3MUYECKUX BEIWYUH (IJIOTHOCTH BEIECTBA
KUJIKOCTM M TBEPAOIO Tela, CWJIa TPEHUS CKOJIBKEHHMs, NAaBJICHUE BO31yXa,
BBITAIKMBAIOIIASl CHJIA, JEWCTBYIOIIAas Ha NOrPYKEHHOE B JKHUIKOCTb TEO,
KOO PUIIMEHT  MOJE3HOro  JACMCTBUS ~ NPOCTHIX  MEXaHU3MOB),  CIEIys



OpEIJIOKEHHOW  MHCTPYKIUHU: TpPU  BBIMOJHEHMH  HU3MEPEHHH  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOM BEJTMYHHBIL;
coOMoaTh MpaBuia TEXHUKH Oe30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000py0OBaHUEM;

YKa3zvléams TPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAIONIMEeCs COCYyIbl, OapoMeTp, pbIyar,
ITOJIBYDKHEIN U HETIOABYDKHBIM OJIOK, HAKJIOHHAS IIOCKOCTD;

XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI IIPECC, MAHOMETP, BBICOTOMED, OPIIHEBOI HACOC,
apeoMETp), UCTIOJIB3Ys 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBIICHUM U HEOOXOAUMBbIE
(u3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

npueooums TPUMEPHl (HAXOIUTh HHGPOPMALMIO O TMPUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMH M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

ocywecmenams 0TOOpP UCTOUHUKOB MH(opmanuu B MHTepHETE B COOTBETCTBUU C
3aJIaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUW U IyTEM
CPAaBHEHUS Pa3IMYHBIX MCTOYHHUKOB BBLACIATh MH(POPMALMIO, KOTOpAs SBISIETCS
POTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCNnOIb306amb  TPU  BBINIOJHEHUM Y4YEOHBIX 3aJaHM  HAyYHO-TIOMYJISPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WNuTtepHer, Bianerh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, NPEeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co30aséams COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE U YCTHBIE COOOLIEHUSI Ha OCHOBE
2-3 ucTOYHUKOB MH(MOpPMAINU HUIUIECKOTO COACPKAHHUS, B TOM YHCIIC MyOJIMYHO
Jenath KpaTkue COOOIIeHHMs O pe3yjbTaTaX MpPOeKTOB MM  Y4eOHBIX
WCCIICAOBAHNUM, NPHU STOM T'PaMOTHO HCHOJIb30BAaTh HM3YYEHHBIM NOHATUHWHBIN
anmnapar Kypca (GU3MKd, COMPOBOXKAATh BHICTYIUICHHE NTPE3CHTALINECH;

OpU  BBINOJIHEHUM YYE€OHBIX TMPOEKTOB M  HUCCIEAOBAHMM  pacnpedensimo
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3aJjauaMH, CIECIUTH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUMN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAJ] B
NeATEIbHOCTh TPYMIbI, BBICTPAUBATH KOMMYHUKATHUBHOE B3aUMOJICHCTBUE,
YUUTHIBASI MHEHUE OKPYKAIOLIUX.



K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:
UCNONIL308aMb NOHAMUSA. MACCa U pa3MEPbl MOJIEKYJI, TETNIOBOE ABMKEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIECTBA, KPUCTAJUIMUECKHE U amMop(dHbIE
TeJa, HACBHIIICHHbIM M HEHACBIIEHHBIN Map, BIAXHOCTh BO3JyXa, TEMIEparypa,
BHYTPEHHSISI SHEPTUsl, TEIJIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JI€, TPOBOAHUKHU U JUDJICKTPUKU, TTOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MAarHUTHOE T0JIE;
paziuuyams s61eHus (TEIUIOBOE paCIIMPEHUE U CKaTue, TeIUlonepenaya, TemioBoe
paBHOBECHE, CMauyWMBaHHE, KaNWUIAPHBIC SBJICHUS, HCIApeHHE, KOHJEHCAIIMS,
IUIaBJICHUE, KpUCTalM3anus  (OTBEpJAEBAaHMUE), KHUIEHHE, Telonepenaya
(TeTI0MPOBOHOCT, KOHBEKIIHS, U3JIy4EHUE), AIEKTPU3AUSA Tell,
B3aMMO/ICHCTBUE 3aPSAJ0B, ICUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEUCTBUE MATHUTHOT'O TMOJISI HA MMPOBOAHUK C TOKOM,
AJIEKTPOMArHuTHAsT MHAYKIUS) 1O OMUCAHUI0 MX XapaKTEPHBIX CBOICTB W Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
PpAcno3Hasams nposeieHue U3Y4eHHbIX QU3UYecKux sAeleHull B OKPYKAIOIIEM
MUpE, B TOM YHUCJe (PU3NUECKUE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHUE U
KalWUISIPHBIEC SIBJICHUS B MPUPOJE, KPUCTAJUIBI B Ipupone, uzinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHr3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, DJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE ToJjie 3eMiid, Apeld MmoarcoB, Pojab MAarHUTHOTO TOJIS JUTsl )KM3HU Ha
3emie, TONSPHOE CHUSIHHE, TPU STOM IMEPEBOJAUTHh MNPAKTUYECKYHO 3a7adyy B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN ) GU3UUECKUX SBICHHUIA,
OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
dbuznyeckre BEIUMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIUIOThI, YyJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBJICHUS,
yaelbHas TeIJIoTa MapooOpa3oBaHus, yJelbHAs TEIJIoTa CropaHus TOIUINBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIJIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsii, CcuUJla TOKa, DJIJIEKTPUUYECKOe
HaIpsDKEHUE, COMPOTURJICHUE MPOBOJIHUKA, YIEIbHOE CONMPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH DJJICKTPUYECKOTO TOKA), MPH ONMUCAHWU TPABUIHHO
TpakTOBaTh (DU3UYECKUN CMBICT HWCIOJIb3YEMbIX BEJIMYWH, OOO3HAYCHUS U
eAUHUIIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbl, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYIO BEIIMUUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'pauKU HU3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
xXapakmepuzoeams c80UcCmea mej, Quauieckue s6l1eHus U npoyeccol, NCIOIb3Ys
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
NPUHIMI CYNEPIO3UIMKU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS



3apsiaa, 3akoH Oma Juia yyacTka 1en#, 3akoH J[xoymns—JIenna, 3akoH coXpaHeHus
SHEPTrUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA UM 3alHCHIBATH €T0
MaTeMaTHUeCKOe BBIPAKCHHUE;

00BsACHAMb Pu3UUecKue npoyeccvl U c8oUCcmaea mej, B TOM YHCIIE U B KOHTEKCTE
CUTyallUli NPAKTUKOOPHUEHTHUPOBAHHOIO  XapakTepa: BbIABIATh MPUYHMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB C OMOpPOM
Ha 1-2 W3y4eHHBIX CBOMCTBa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pewamsb pacuémusie 3a0auu 8 2—3 Oeticmeus, UCTOJIb3ys 3aKOHBI U (HOPMYIIHI,
CBs3BIBAIONIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJOBHUS 3aJauyd
3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK JAHHBIX [JIS1 PEIICHUs
3a/layd, BBIOMpaTh 3aKOHbI M (OPMYJbl, HEOOXOAUMBbIE 1Jsi €€ penieHus,
MPOBOJIUTH PACU€Thl U CPAaBHUBATH MOJYUYCHHOE 3HAYCHUE (PU3NYECKON BEITUUYUHBI
C U3BECTHBIMU JJAHHBIMH;

pacnosnHasams npobaembl, KOTOPbIE MOXHO PEHIUTh MPH TOMOIIH (U3NYECKUX
METOJIOB, HCIOJB3ys] ONHUCAHWE WCCIENOBAHUS, BBIACIATH MPOBEPSIEMOE
MPENOIOKEHNE, OIICHUBATh MPABUIILHOCTD MOPSIKA MPOBEACHUS HCCIEIOBAHNA,
JieaTh BBIBO/IBI,

nposooUms OnbIMsvl NO HAONOOCeHUIO QU3UYECKUX SGNeHUll UMU GUUYEeCKUX
ceoticmé men (KaMWUIAPHBIC SIBJICHHS, 3aBUCUMOCTH IaBJICHHUS BO3AyXa OT €ro
00BEMa, TemIepaTypbl, CKOPOCTH IIpollecca OCTBHIBAHWS W HarpeBaHUS MpH
U3IIy4eHUH OT IIBETa H3JIydaroniedl (MOTJIONIAroNIeii) MOBEPXHOCTH, CKOPOCTh
UCHIApEHusi BOJbl OT TEeMIepaTyphl >KUIKOCTH W IUIOMAAM €€ IMOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBUE AIIEKTPUUECKUX 3apsiioB, B3aUMOJIEHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJU3aIlMsl MarHUTHBIX MTOJICH MOCTOSIHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMyIHpOBaTh NMPOBEPSEMBbIE
IPEINOoJIOKEHNsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOro 000pya0BaHus,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

8LINOJIHAMb  NpsAMble U3MEpeHUs TeMIEepaTypbl, OTHOCUTEIbHON BIAXXHOCTU
BO3/lyXa, CUJIbI TOKA, HAMPSHKCHHsI C MCIOJb30BAaHHEM aHAJIOTOBBIX MPHUOOPOB |
JTATYNKOB (DU3NYECKUX BEIUYMH, CPAaBHUBATH PE3YyIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHO¥ aOCOTIOTHOM MOTPEIIHOCTH;

npPoBOOUMb UCCIIEO08AHUE 3ABUCUMOCTMU OOHOU (PUBUYECKOU 8eIUHUHBL O OPYeOll
C WCIOJIb30BAaHMEM TMPSIMBIX HM3MEPEHUH  (3aBUCUMOCTH  COMPOTHUBIICHUS
OPOBOJHMUKA OT €ro JJIMHBI, IUIOIIAAN TONEPEYHOro CEYEHUS M YAEIBHOTO
COIPOTHBIICHUS BEILLECTBA MPOBOJHHUKA, CHJIBI TOKA, UAYLIETO 4Yepe3 MPOBOAHUK,
OT HalpsHKeHWsT Ha TPOBOJHUKE, MHCCIENIOBAaHUE TMOCIEAOBATEIBHOIO U
napajyieIbHOTO  COEJWHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,



coOMpaTh YCTAaHOBKY U BBITIOJIHITH MU3MEPEHUS, CICIys MPEII0KEHHOMY IUIaHY,
(bUKCUPOBATH PE3yJIBTATHl MOJYUYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpa(HKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

npPo80OUMb KOC8eHHble usmepeHus gusuueckux eeruyun (yaeabHash TEIIOEMKOCTh
BEIIECTBA, COIMPOTUBIICHHE MPOBOJAHUKA, pabOTa M MOIIHOCTH SJIEKTPUUYECKOTO
TOKa): TUTAHUPOBATh HW3MEPEHHUS, COOMpaTh OJKCIECPUMEHTAIBHYIO YCTaHOBKY,
CJIeMysl IPEIJI0KCHHON WHCTPYKITUH, H BBIYUCIIATH 3HAYCHUE BEJTUIHHBL
cobnmoodams TIpaBWJIa TEXHMKH O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py0OBaHUEM;

xapaxmepuzoéames TPUHIUIBL ACHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOKWCTB ¢ OMOPOI Ha WX OMUCAHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUHUK DIICKTPHICCKOU
DHEPTUH, DJIEKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTeNbHbIE SICKTPONPUOOPHI
(IpUMepBI), NEKTPUUECKHUE MPEAOXPAHUTEIH, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MTOCTOSTHHOTO TOKA), WCIIOJIB3Yysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacnosHasamy MPOCThIE TEXHUUECKHUE YCTPONUCTBA U U3MEPUTEIbHBIE TPHUOOPHI 10
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peocTar), COCTaBIATH CXEMBI D3JIEKTPUUYCCKUX IIETIeH C ITOCIEeN0BAaTeIbHBIM U
napajuleTbHBIM COCIUHEHHEM OJJIEMEHTOB, pa3jinyas YCJIOBHBIE OO0OO3HAYCHUS
AJIIEMEHTOB DJIEKTPUUECKUX TETICH;

npueooums npumepvl (HAXOAUTh HHPOPMAIIMIO O MpPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HH JUIsi 0OecreueHus
0e30MacHOCTH MPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsS 370POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

ocywecmanams OUCK UHPOpMauu Guanyeckoro cojepxkanus B HtepHere, Ha
OCHOBE MMCIONIMXCS 3HAHUN M MyTEM CPaBHEHHS JIOMOJHUTEIHHBIX MCTOYHHUKOB
BBIICIIATh MH(OPMAITUIO, KOTOpas SBISCTCS MPOTHBOPEYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCNONb308amb TP  BBITIOJIHEHUHM YYEOHBIX 3aJaHUN  HAYyYHO-TIOMYJISPHYIO
JTUTEPATYPy (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MATEPHANIBI, PECYPChl CETH
WNuTepHeT, BianeTh NpuéMaMM KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co30aéamsb COOCTBEHHbBIC MUCHbMEHHBIC U KPATKUE YCTHBIE COOOIIEHUs, 00001as
uHOOPMAITUI0O U3 HECKOJBKUX HCTOYHUKOB (PU3WYECKOTO COJACpIKAHUSA, B TOM
yucie mMyOJuYHO TPENICTABIATh Pe3yJabTaThl MPOCKTHOW WM MCCIIEN0BATEIHLCKON



JIESATENbHOCTH, IIPU 3TOM TPAMOTHO HCIOJb30BATh HU3YUYEHHBIM MOHSITUWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MMPE3CHTAIINCH;

IIPY BBHITIOJIHEHUU YYEOHBIX MPOCKTOB M UCCIICHOBAHMA (PU3MUECKHX IPOIIECCOB
pacnpeoensimb  O0A3aHHOCTA B TPYIIE B COOTBETCTBHM C ITOCTaBJICHHBIMU
3aJa4yaMM, CJICAUTH 3a BBINIOJHEHUEM IUIaHA JCUCTBUM M KOPPEKTHUPOBATH €O,
aJICKBaTHO OIIEHWBATh COOCTBEHHBIN BKJIAJ B IEATCILHOCTh TPYIIIBI, BEICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aMMOJECHCTBUE, TMPOSBISAA TOTOBHOCTh  pa3peliarh
KOH(JIUKTHI.



K xonIy 00yueHus B 9 kijiacce nmpeaMeTHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
UCNONIL308aMb NOHAMUSA. CUCTEMA OTCYETA, MATEpHAIbHAs TOYKA, TPAECKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHMs, jAepopmanus  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Kku, UEHTP TAKECTH, A0CONOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHWYECKHWE KOJeOaHWs M BOJHBI, 3BYK, HHPPa3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JANbHO30PKOCTbh, CHEKTPHl UCIYCKAaHWUSA W NOIJIOUIEHMS, aibda,
OeTa- 1 raMMa-u3JIy4eHHUs], U30TOIIbI, s/IEPHAsI SHEPTETUKA;
paziuyams A6n1enuss (paBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHOE JBWKEHUE, CBOOOJHOE TMaJeHUE Tell,
PAaBHOMEPHOE [JBHMKEHHE II0 OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, PEAKTHUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBI)KEHUE (3aTyXarolMe U BBIHYXACHHbIE KOJIeOaH s),
PE30HAHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MPAMOJIMHEHHOE
pacnpoCcTpaHEeHUE, OTpPaXEHHWE M TPEJOMIICHHE CBETa, IIOJIHOE€ BHYTpPEHHEE
OTpaXE€HUE CBETA, Pa3JI0KEHHUE OEJI0ro CBETa B CIIEKTP M CIOKEHHUE CHEKTPAIbHBIX
LBETOB, JUCIEPCHS CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHEHYaTOro CHEKTpa U3JIyYEHHUs) 10 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3nasams TPOSBIECHUE HU3YYEHHBIX (PU3MYECKHUX SBJICHHM B OKPYKaIOIIEM
mupe (B TOM uucie (pU3MUECKHe SBJIEHUS B MPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBukeHre 1iuaHeT CoOJHEYHOM CHCTEMbl, pPEAKTUBHOE JBUKEHHE JKHBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEHUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUI,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKUE Jy4YH, paJAHMOAKTUBHOE
U3yYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBUE pPaJMOAKTUBHBIX H3IYyYEHHH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
onucelgams W3YYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBJICHUS, HCIONb3Ys
¢usznyeckue BeNWYMHBI (CpeAHsII W MTHOBEHHass CKOpPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILLEHUE, TYyTh, YIJIOBas CKOPOCTH,
CWJIa TPEHHs, CUJIa YIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHE CBOOOIHOIO MajeHus,
BEC Tejla, UMITYJIbC Tela, UMIYJbC CHJIbI, MEXaHU4YecKas padoTa W MOILIHOCTH,
NOTEHUMANbHAST JHEPrus Tejla, MOMHATOTO HaJl IOBEPXHOCTHIO  3E€MIIH,
NOTEHUUAIbHASI SHEPrusi CHKATOM MPYKWHBI, KUHETUYECKash SHEPrus, MOJHas
MEeXaHUYEeCKasl PHEPIusi, MEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTeib IPEIOMIICHUS CPEAbl), NpU



ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJB3YEMBIX BEIMYUH,
00O3HAUYEHUS W €OUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BEJIMUHMHY C APYTUMHU BEIMYUHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

xapaxmepuzoéams CBONCTBA TeJ, (U3UUECKHUE SIBICHUS M IMPOIECChI, UCIOIb3YS
3aKOH COXpaHEHMs] OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEPMNO3UIIMA CHUJI, TPUHLHUI OTHOcUTenbHOCTH ['anmuies, 3akoHsl HproToHa,
3aKOH COXPAaHEHMS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA, 3aKOHbI
COXpaHEHUs 3apsI0BOI0 U MAacCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

00vscHAmMb (HU3NUECKHE TPOIIECCH U CBOICTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BbIABIATh HPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2—3 W3Y4YEHHBIX CBOWMCTBA (PU3NYECKHUX SIBICHUH, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEW;

pewams pacdy€THBIC 3a7aud (ONMUpAIOIIMEcs Ha CHCTEMY M3 2—3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHUE BEIMUMHBI: HA OCHOBE
aHaJln3a yCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBISIBIATH HEAOCTAIOLINE
VI U30BITOYHBIE JAHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPACU€Thl M OICHWBATH PEATUCTHYHOCTH TOTYyYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUMHBI,

pacnosnasams TPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MNOMOIIM (U3NYECKUX
METOJIOB, HCHOJb3ysl ONHCAHWE WCCIENOBaHUS, BBUICIATh IPOBEPSEMOE
MPEINOJIOKEHNE, OIICHUBATh MPABUILHOCTh MOPSIKA MPOBEACHUS HCCIEIOBAHNS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OIBITOB;
npoeooums OTBITHI TIO HAOMIONEHNIO (U3MUECKUX SBJICHUM WM (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHHUs SHEPIuH,
3aBHCHMOCThH TEepHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
IPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3IoKeHHe OeJoro cBeTa B CIIEKT,
U3y4eHHE CBOMCTB M300pa)Ke€HHsI B IUIOCKOM 3€pKajie M CBOMCTB HM300pa>KeHUS
npeaMera B coOuparolied JHuH3e, HAOMI0JACHHE CIUIOUIHBIX M JIMHEHYaThIX
CTHIEKTPOB H3IIyYEHHs): CAMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOUYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/l OMBITA M €T0 Pe3yNbTaThl, POPMYyIHUPOBATH
BBIBO/IbI;

npo8ooums MpU HEOOXOAUMOCTH CEPHIO MPSMBIX U3MEPEHUMN, ONPEeIsisl CpelHee
3HaYeHHE H3MepseMOoil BenuuMuHbI ((POKycHOe paccTosiHHe coOMparouieil JUH3bI),
000CHOBBIBaTh BBIOOP CIIOCO0a U3MEPEHUs (M3MEPUTEIBLHOTO MTPUOOPA);



nPOBOOUMb UCCNIe008AHUE 3ABUCUMOCTHEL PU3ULECKUX eIUYUH C UCTIOIb30BaHUEM
OPSMBIX W3MEPEHHI (3aBUCHMOCTh IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JNBWKEHMN O€3 HayaJbHOM CKOpPOCTH, NEpHoja KoJIeOaHWHd MaTeMaTUYECKOIO
MasiTHUKA OT JJIMHBI HUTH, 32aBUCUMOCTHU yTJla OTPAKEHMS CBETa OT yrJa MajeHUs
W yrjla TpelioMJIeHUss OT YIVIa TaJeHus): IUIaHUPOBaTh MCCIIEIOBAHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH PpE3yNbTAThl IMOJIYYECHHOM
3aBHCUMOCTH (PU3NYECKUX BEIMYHH B BUJAE TaONUIl U TpaduKoOB, NETaTh BBHIBOIbI
1o pe3yJbTaTaM UCCIeI0BaHuUS;

npo8oOumMs KOCBEHHBIE M3MEpPEHUs (PU3MYECKUX BEIMYUH (CpEIHSE CKOPOCTh U
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBHJKEHHMH, YCKOPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MNPYXKHUHBI, KOIDPUIMEHT TpEHHS  CKOJbXKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W MepUoj KoJieOaHui
MaTEMaTUYECKOr0 U MPYKUHHOTO MasTHUKOB, ONTHYECKas cuja coOuparomien
JUH3bI,  PAJMOAaKTHBHBIM  (OH):  IJIAHUpPOBaTh  U3MEPEHHs,  COOHpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIINOJHATH U3MEPEHHUSI, CIIEAYS MPEII0KEHHON
WHCTPYKIIMHM, BBIUYMCIATH 3HAYEHHE BEJIMYMHBI M aHAIM3UPOBATH MOJYyYEHHBIE
PE3YIBTATHI C YUETOM 3aJaHHOM NTOTPEIIHOCTH H3MEPEHHI;

cobnodams npaBWIIa TEXHUKH O€30MacHOCTH Mpu padbore ¢ JabopaTOPHBIM
000opyI0BaHUEM;

paziuyams OCHOBHBIE IPU3HAKU U3YUEHHBIX (DU3MUECKUX MOJIEIE: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJO, TOYCYHBIN UCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
MJIaHeTapHasi MOJIEb aTOMa, HYKJIOHHAs! MOJIeTThb aTOMHOTO SIJIpa;
xapakmepu3o6ams TIPUHIUIBI JTEUCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpOl Ha MX omHcaHus (B TOM YHCIE: CHUAOMETP, AATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
doToanmapar, ONTHYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAaX (UMYECKUX SBJICHUM U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCNONL308aMb CXEMbl W CXEMATHYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUECKHX MPOLECCOB MpHU
peuieHun y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTHH3E;

npugooums TpPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MNPaKTHYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JJIsi oOecreueHus
0e30MacHOCTH MPU OOpAaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroLIEN CpeJie;

ocywecmenamy TMOUCK HHPOpManuu (usnueckoro cojepxkanus B WHTepHere,
CaMOCTOATENBHO (POPMYIUPYsI TOMCKOBBIN 3aMpoOC, HaXOIUTh MYTH OINpPEACICHHUS



JIOCTOBEPHOCTH TIOJy4YE€HHON HWH(GOPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUWA W
JIOTITOJTHUTEIIBHBIX UCTOYHUKOB;

UCNnoIb306amb TPU  BBHITIOJHEHUW Y4YEOHBIX 3aJaHMl  HAYYHO-TIOMYJSAPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUS, CIPABOUYHBIE MaTE€pUANIbl, PECYPChl CETU
WUuTepHeT, BianeTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co30aéams COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOILIEHHS HAa OCHOBE
uH(OpPMAIIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COJACpPIKAHUS, MyOIUIHO
MPEACTABIATh PE3YyJbTAaThl MPOEKTHOM WM MCCIENOBATENBCKONW AEATEIbHOCTH,
IIPU 3TOM I'PaMOTHO HMCIOJIb30BAaTh U3YyYEHHBI NOHATUWHBIN anmnapaTr U3y4acMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUICHUE MPE3EHTalMell ¢ yd€ToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoubnblel lIpaxraieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pa3nes 1. Dusuka u e€ posib B NO3HAHUM OKPYKAIOIIEro MHUpPa
bubmnoreka IIOK
. - 2
11 Pusnka - Hayka o npupose 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
2
12 DH3HHCCKHE BEIHHHbI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
. 2
13 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 0 1 https://m.edsoo.ru/7f416194
HUroro no pasaerny 6
Pa3nes 2. IlepBoHayaibHble CBeIeHHS O CTPOEHHMH BelleCTBA
bu6anoreka LIOK
. 1
21 Crpoenne semectsa 0 ! https://m.eds00.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 0 1 but6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6anoreka LIOK
2 1
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Pasnen 3. /IBukeHune u B3aumojieiicTeue e
bubnunorexa LIOK
31 MexaHIeCKOE ABHKCHHC 3 0 ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
. 4 1
3.2 HHepuus, macca, 10THOCTS 0 https://m.edso0.ru/7f416194
but6mmoreka [IOK
. X 14 1 2
3.3 Crna. Bupp e https://m.eds00.ru/7f416194
Hroro mo pazaeny 21



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

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B

41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 1 bubmmoreka [JOK
' TeJIaMH, KUJKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 Jlasiexue xukocTH > 0 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.3 Ammoceproe asienue 6 ! https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [IOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pa3nes 5. PaGora n MOIHOCTDH. JHeprus
bubmnoreka IIOK
51 Pabora n mommocTs 3 . https://m.edso0.ru/7f416194
bu6anoreka LIOK
5.2 Tpocrie Mexaum3mb! > ! https://m.edso0.ru/7f416194
bu6nuorexa [IOK
53 Mexanuteckast sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 15



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

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
B NMPoOrpaMmblI Bcero KoﬁﬂTpO‘m’HHe HpﬁaKT"quK"e o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
Paznen 1. TensioBble siBJeHUS
. bu6mmoreka [IOK
1.1 CtpoeHHe U CBOWMCTBA BEIICCTBA 7 0 0 htts://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Teniosbie nporieccy! 21 L > https://m.edsoo.ru/7f4181ce
HWroro no pasaeiny 28
Pazjen 2. DiekTpuyeckne  MArHUTHBIE SIBJICHUS
21 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnmnoreka [JOK
) HUX B3aHMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [ToCTOSIHHBII AIIEKTPUYECKHIA TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MarHuTtHbI€ SIBIECHUS 6 1 1.5 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.4 ONEKTPOMArHUTHA HHAYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 145



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

KouuyecTBO 4yacoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM (undposbie)
B NMPoOrpaMmblI Bcero Konrposnbnerel lIpaxraieckue o0pa3oBaTejbHbIE
padoThI padoThI pecypeb
Pa3nen 1. Mexannyeckue siBJIeHHs
11 MexaHudeckoe IBHKEHHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OTMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 20 1 3
1.2 Baanmoericrane ren https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. 10 0 3
13 3aKOHEI COXpaHeHM https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. Mexann4yeckue Kojge0aHusi M1 BOJTHbI
bu6nmoreka [JOK
. 7 0 3
2.1 Mexammseciue konebanms https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. ) 8 1 3
2.2 Mexanmieckue BOTHEL. 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjieKTpOMarHuTHoE 1oJie ¥ YJ1eKTPOMATHUTHBIE BOJIHbI
31 DJIEKTPOMArHUTHOE MOJIE U 6 0 2 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
bu6mmorexa [IOK
. 6 0 2
4.1 3aKOHBI paclPOCTPAHEHUS CBETA https://m.edsoo.ru/7f41ada6
Bbub6mmoreka [JOK
. 6 0 3
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 0 2 bubnmoreka [JOK



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

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

Hroro 1o pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue v NOrjaoneHue CBeETa arToMOM 4 1 https://m.edsoo.ru/7f41a4as
bu6mmoreka [IOK
5.2 CTpocHye aToMHOTO 5Apa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 slnepreIe peakimu ! 1 https://m.edsoo.ru/7f41a4a6
HWroro no pasaeiny 17
Paspnen 6. IloBTOpuTe 1bHO-00001IAK0IIHIT MOAYIb
6.1 [ToBTOpeHue u 06001IeHUE COAepKAHUS 9 2 bubnuorexa [JOK
' Kypca ¢usmuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27



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

7 KJIACC

Ne Tema ypoka KoJsun4vecTBo 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | Kourtpoan | IlpakTu | H3ydeHus | oOpa3oBaTe/bHbIE PeCypPChI
Hble yeckune
padoThI padoThI
1 ®usnka — Hayka o npupoje. SBienus 1
MIPUPOJIBI
2 dusnueckue sIBICHUs 1
3 dusnuecKre BEIMYUHBI U UX U3MEPCHUE 1
4 VYpok-uccnenoranue "M3mepenue 1 1
TEeMIIePaTypbl IPU MOMOIIIH KUJIKOCTHOTO
TEPMOMETpA U JaTYuKa TeMIepaTypol”
5 Mertoasl HaydHOTO MTo3HaHus. OnucaHue 1 bubmuorexa [IOK
(hUBUYECKUX SBJICHUHN C ITOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenosanue "[IpoBepka rumnoTessl: 1 1
JANbHOCTh MOJETA IIApUKa, MYIIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"
7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIHNE 1 bubnuotexa [JOK
JIUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>keHUe 4acTHII BEIIECTBA 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e
9 Ypoxk-uccnenoBanue «ONBITH 10 HAOTIOJCHUIO 1 1
TEIJIOBOTO PACHIMPEHUS Ta30B)
10 ArperatHble COCTOSIHHS BEIIECTBA 1
11 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI. 1 bubmuoreka [JOK
O6o006menue no pazneny «llepBoHadanbHbIe https://m.edsoo0.ru/ff0a0378
CBEJICHHSI O CTPOCHUHU BEUIECTBA»
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe 1 1 bubmuorexa [IOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. Enunuiisl ckopoctu 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

14 Pacuer nmytu 1 BpeMeHM IBUKCHUS bubnuotexa [JOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH TEJ bubnuotexa [JOK
https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTE BemecTBa. Pacuer Maccel 1 00beMa bubnunoreka LIOK
TeJa Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlabopamopuaa paboma «Onpedenenue
NJIOMHOCMU MEEPOO20 Mea)
18 Pemenue 3anau mo teme "IIIoTHOCTH bubmnoreka IIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 SIBnenue Tarorenus. Cuiia Kak XapakTepUCTUKa
B3anmoJieiicTBus Ten. Cuiia TSKECTH.
20 CBs13bp MEX]ly CUJION TSKECTU U MAcCOM Tea.
Pemenne 3amau mo teme "Cuna Tsokectu"
21 Cuna TsDKeCcTH Ha IPYTUX IUIaHeTax.
du3ndecKue XapaKTePUCTUKU TUTAHET
22 Cuna ynpyroctu. 3akoH ['yka bubmuoreka [JOK
https://m.edsoo.ru/ff0al778
23 N3mepenue cui. Jflunamomerp. bubnuoreka [JOK
https://m.edsoo.ru/ff0a1502
24 Jlabopamopnasa paboma «H3yuenue bubnuoteka [JOK
3agucumocmu pacmsicenus (degpopmayuu) https://m.edsoo.ru/ff0al8cc
HPYHCUHBL OM NPUTLONHCEHHOUL CUTTBLY
25 Bec tena. HeBecomocTh bubnunorexa LIOK
https://m.edsoo.ru/ff0al778
26 CroxeHne IByX CHJI, HAIPABJICHHBIX MO OJHON bubnuoteka [JOK
npsiMoii. PaBHOIEHCTBYIOIIAsT CHIL. https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHOnelcTBYyIOMIAS
cun"
28 Cuna TpeHus u e€ BUAbL. TpeHne B mpUpoIe u bubnuoteka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3ydyeHue bubnuorexa [JOK

3aBUCUMOCTHU CUJIbI TPCHHUA CKOJIB)KCHUA OT
CHJIBI TaBJICHUA U XapaKTEpa

https://m.edsoo.ru/ff0alcc8
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COIIPHUKACAOIIUXCA HOBGpXHOCTCfI»

30 Pemenue 3aau Ha onpezencHue
PaBHOJICHCTBYIONICH CHUJIIbI
31 Pemenue 3agau mo temaM: «Bec Tenay, bubnunoreka LIOK
«I"padpuueckoe nzobpakeHne cuin», «CHITbI, https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS] CUID»
32 KoHTposabHas padora mo remam:
«MexaHn4YecKoe JIBIKeHue», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe
n300paxeHue cuimy, «CHITbI»
33 JaBnenue. CriocoObl yMEHbILICHUS U bubmuoreka [{OK
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrnenue raza. 3aBUCUMOCTD JaBJICHHUS ra3a OT bubnnorexa [JOK
00bEMa, TeMIepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIAMH, bubmmoreka [JOK
XKUJKOCTSIMHU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBlieHHE B )KUJIKOCTH M T'a3e, BEI3BAHHOE but6mmoreka [IOK
JICHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «J/laBnenue B but6mmoreka [IOK
XKUJKOCTH U raze. 3akoH [lackamnsy https://m.edsoo.ru/ff0a2826
38 CooOmiarommecst CoCyabl bubmmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubmuoreka [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHeBOM )KUIKOCTHBIN HACOC
41 ATtmocdepa 3emin 1 IPUIUHBI €€ bubnuoteka [JOK
CYIIECTBOBAHHS. https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe 1aBiieHne bu6muoreka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro nasnenus. OnbIT bubnuoteka [JOK
Toppuueinnu. https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnuorexa [JOK
BBICOTBI HAJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBiieHne bubnmoreka [JOK



https://m.edsoo.ru/ff0a1de0
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
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

Ha pa3/IMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

46 Pemenwue 3amaq mo Teme " AtmochepHoe
nasieHue"

47 JlelicTBue ®UIKOCTH U Ta3a HA MOTPYKEHHOE B bubmmoreka [JOK
HHX TeJI0. ApXUMEI0Ba CUJia https://m.edsoo.ru/ff0a3276

48 JlaboparopHas pabota «OnpeneneHue 1 bubmmoreka [JOK
BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHJIKOCTh)

49 JlaboparopHas pabdota o teme «MccnenoBanue 1 bubnmnoreka HOK
3aBHCHMOCTH BEca Tejla B BOJie OT 00béMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJIAKOCTh YaCTH Tella»

50 [TnaBanue Ten bubnnorexa [JOK

https://m.edsoo.ru/ff0a3a96

51 JlaboparopHas padota "KoHcTpynpoBaHue 1
apeoMeTpa WM KOHCTPYUPOBAHHE JIOAKH U
onpeereHue e€ rpy30noIbEMHOCTH"

52 Pemenue 3anau no temam: «IlnaBanue cynos. bubmuoreka [JOK
BosnyxormaBanue», «/laBineHue TBEpABIX TeE, https://m.edsoo.ru/ff0a3654
KUJKOCTEN U Ta30B»

53 KonTtponbHas pabora no teme «JlapneHue
TBEPABIX TEJI, KUIAKOCTEH U Ta30B)»

54 Mexanuueckasi pabora bubnmnoreka [JOK

https://m.edsoo.ru/ff0a3f82

55 MomntHocts. EquHUIEI MOIITHOCTH but6mmorexa [IOK

https://m.edsoo.ru/ff0a3f82

56 VYpok-nuccnenosanue "Pac4ér MOIHOCTH, 1
pa3BHBaeMoOU MpU MOABEME 1O JecTHUIIE"

57 IIpoctsie Mexanu3msl. Peryar. PaBHoBecue cuil
Ha phbIyare

58 Poruaru B TexHuke, ObITY U ipupojie. Pemenue 0.5 bubmuoreka [IOK
3a/1a4 110 TeMe «Y CJIOBHUSI PAaBHOBECHUS pblUara https://m.edsoo.ru/ff0a478e

59 JlaboparopHas padora «MccnenoBanue bubmmoreka [JOK
YCJIOBUM PAaBHOBECHS PbhlUara https://m.edsoo.ru/ff0a48a6

60 KoadduuneHt noneznoro aercTBust 0.5
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MexaHu3ma. Jlaboparopnas pabota
«M3mepenune KIIJI HaKIIOHHOM IIOCKOCTH

61 Pemenue 3agau mo teme "Paborta, MOIIIHOCTb, 1 but6mmoreka [IOK
KITa" https.//m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprus. Kunernueckas u 1 bubnuotexa [JOK
MOTEHIMAIbHAs YDHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aK0OH COXpaHEHHUs MEXaHUYECKON IHEPTUU 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 110 TEME 1 1
"DKCEepUMEHTAIBHOE OTpPEeIeICHUE U3MEHEHUSI
KMHETUYECKOM U MOTEHIUAIILHON YHEPTUU IIPU
CKaThIBAaHHMH TeJa M0 HAKIOHHOW MIOCKOCTH"
65 KonTponbnas padora no teme «Pabora u 1
MOIIIHOCTh. DHEPTHs»
66 PesepBHEIit ypok. PabGoTa ¢ TekcTamu 1o Teme 1 bubmmoreka [JOK
"MexaHnueckoe IBHKeHHne" https://m.edsoo.ru/ff0ad4ee6
67 Pesepsubiit ypok. Pabora ¢ Tekctamu 1mo teme 1 bubnuoteka [JOK
" JlaBneHue TBEPABIX TEJN, KUIKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PesepBHEIit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"Pabota. MomHocTs. JHeprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Kosn4yecTBO 4acoB Jlara
HN3yyenus
Ne Tema vDoKa Beerol  Kontpoas| IlpakTn y JIeKTPOHHBbIE HU(POBBHIE
n/n yp HBIC ueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
padoThI
1 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON 1 bubnmnoreka HOK
TEOPUU U MX OIBITHBIC TOATBEPKICHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB M MOJIEKYT 1
3 Mopenu TBEPOTO, JKUIKOTO M Tra3000pa3HOTO 1 bubmnoreka IIOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKON TEOPUH
5 Kpucrannuueckue u amopdHble TeIa 1 bubmorexa [TOK
p p https://m.edso0.ru/ff0a5800
6 CmaunBanue 1 KanwuIsipHOCTh. [loBepXHOCTHOE 1 bubmuoreka [JOK
HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciiupeHue u cxaTue 1 bubmnorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsA3b TeMIEpPaTypbl CO CKOPOCTHIO 1
TETJIOBOTO ABUKEHUS YaCTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bu6muoreka [JOK
BHYTPEHHEN YHEPrUun https://m.edsoo.ru/ff0a5c60
but6mmorexa [IOK
10 Buel Temon aun 1
/bl TEILIoTepel https://m.edsoo.ru/ff0a6412
Ypok-koH(pepenuus "[IpakTudeckoe UCIOIb30BaHUE
P (bep e p but6mmoreka [IOK
11 TEIIJIOBBIX CBOWCTB BEIIECTB U MaTEPHAJIOB B LIENSAX 1 1

sHEprocoOepekeHus "

https://m.edsoo.ru/ff0a65c0
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bubnunoreka LIOK

12 KonnuecTtBo TEIoTHL. Y aenbHasg TEINIOEMKOCTD hitps://m.eds00.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TemnooOMeH u bubmmoreka [JOK
TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "HMccrnenoBanue sBIeHUS
N bubnunorexa LIOK
14| zemnoofuera npu exewtza Xo00f 1 tps:m.edsoo. 026298
Pacyer konmdecTBa TEIIOTH, HEOOXOAMMOTO JJIsI
15 HarpeBaHus Tella U BBIIEISIEMOr0 UM IIpH
OXJIKICHUH
16 JlaboparopHas padota "OnpeneneHue yaenbHON bubnmnoreka [HOK
TEIJIOEMKOCTH BeliecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBa. Y IeibHasl TEMI0Ta CTOPAHUS BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue U OTBEpACBaHNE KPUCTALTUIECKHUX TEJl. bubmmoreka [JOK
VY ienpHas TEMI0Ta MJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubnmnoreka [JOK
TEIUIOTHI IIaBJIEeHUS Jbaa" https://m.edsoo.ru/ff0a72fe
bu6nuorexa [IOK
20 [TapooOpa3oBanue u KoHAeHCanus. Vicnapenue https://m.edsoo. ru/ff0a740c
Kumnienne. Y nenpHas Temiora napooOpa3oBaHus U
21 KOHJICHCAIIUU. 3aBUCUMOCTH TeMIIePaTyphl KUTICHUS BH6J_IHOTeKa HOK
OT ATMOC(EPHOTO JaBICHHU https://m.edsoo.ru/ff0a786c¢
29 BnaxxnocTs Bozmyxa. JlabopaTopHast pabota bubnmnoreka [JOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemenwie 3a1a4 Ha onpe/ielieHNe BIAKHOCTH
BO3yXa
24 [TpunIHIBl paboTh TEMIOBBIX nBUTaTeneil. [lapoBas
TypOuHa. /[Burarens BHyTpEHHEr0 CropaHus
o5 KIIJI TenmoBoro aurarens. TemnaoBble ABUTATEIN U bubnuorexa [JOK

3alllUTa OKPYKAIOMICH Cpe/ibl

https://m.edsoo.ru/ff0a7c7c
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3aKOH COXpaHEHMsI U IIPEBPALLCHHS] SHEPTUH B

26
TEIUIOBBIX MTpolieccax
[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe
27 "TemnoBsie sBieHUs. MI3MeHEeHME arperaTHbIX BH6J.IHOTeKa LHOK
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BellleCTBa
28 Kontponbnas padota mo teme "TermoBbie siBICHUS. bu6muoreka [IOK
W3menenue arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a86ae
29 Dnektpuzanus Tel. [[Ba poja 3IeKTprUIecKux
3aps0B
30 VYpok-uccnenoBanue "IneKTpu3anus TEI UHIYKIHUEH
Y IPU CONPUKOCHOBEHHUH"
. b K
31 BiaumoneiictBue 3apsokeHHbIX Ten. 3akoH Kynona HGJ_IHOTeKa 1o
https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe mnojie. HampsskeHHOCTD
32 ANEKTPUYECKOTO 1MoJTs. [TpuHIHIT cymepro3uIum Brbmaorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIEH
33 Hocutenu snekrpuyeckux 3aps10B. DI€MEHTapHBIN
3apsn. CTpoeHue aToma
34 [TpoBOIHMKYN U AMDIIEKTPUKHU. 3aKOH COXPAHEHUSI bubnmnoreka [JOK
DJIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB bubnuotexa [JOK
JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYLIECTBOBAHUSI. bubnmnoreka [JOK
W CTOYHMKY 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeficTBUS PIEKTPUIECKOTO TOKA bubnmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JlelicTBUE ANEKTPUIECKOTO
T10JI51 HA MPOBOJIHUKY U TUAJICKTPUKH"
JMEKTPUYECKUM TOK B METaJlJIaX, )KUJKOCTAX U ra3ax _
39 35 p . bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas erb U €€ COCTaBHBIC YaCTH
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a1 Cuna toxka. JlabopaTopHas padora "M3mepenue u 05 bubmmoreka [JOK
peryJiMpoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DIleKTpuYecKoe HanpsikeHue. BonbT™merp.
42 Jla6o Ia)lTo Has aGOIT)a "U3mepeHue u ’ 0.5 bubanorexa LIOK
patopHas p ,P ' https://m.edsoo.ru/ff0a9e14
pEryIupoBaHKe HAMPSHKCHUSI
ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE bu6muoreka [IOK
43 _
COIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaboparopHast paboTa "3aBHCUMOCTH
44 ANEKTPUYECKOTO CONPOTUBIICHUS TPOBOJHHUKA OT €T0 1 bubmuoreka [IOK
JUTMHBI, TUTOLLIA]IN TTONEPEYHOr0 CEUCHUS U https://m.edsoo.ru/ff0aa738
Marepuaia"
3aBUCUMOCTb CHJIbI TOKA OT HANPSKEHUS. 3aKOH bubnuorexa [IOK
45 _
Oma /17151 yyacTka Lenu https://m.edsoo.ru/ff0aad4a
JlaboparopHast pabota "HMccienoBannue 3aBUCHMOCTH
16 CHUJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT 1 bubnuoteka [JOK
CONPOTUBJICHHS PE3UCTOPA U HANPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenbHOE U NapAIIIEIBHOE COEAMHEHUS
MIPOBOTHUKOB
JlaGoparopHas padota "lIpoBepka npaBuia
48 CJ'IO)KIC)HI/ISIpHaH I;)DKeHI/IEI npn H(I;)CJ'IGILI())BaTeJILHOM 1 bubnmorexa LOK
p p " https://m.edsoo.ru/ff0aaa58
COCTMHEHHH JIBYX PE3UCTOPOB
JlaGoparopHas padota "lIpoBepka npaBuina s
49 CI/IHLIPTOK;) 1} I/III)'[a aJ'IJ'IeJ'Hf)HOMIZJOC II/;HCHI/II/IH 1 bubnmorexa LIOK
"p p 2 https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anay Ha npumeHeHue 3akoHa OMa ass bubmuorexa [IOK
pa3IMYHOrO COEAUHEHNS IPOBOJHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH bubnuoteka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGoparopHas padota "Omnpenenenue paboThl U 1 bubmmoreka [JOK

MOIIIHOCTH 3JIEKTPUUYECKOT0 TOKA"

https://m.edsoo.ru/ff0ab3e0
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DJeKTpUYECcKUe 1eTu U MOTPeOuTenn

bubnunorexa LIOK

53 2JIEKTPUYECKOM dHEPruHU B OBITY. KopoTkoe
P P y P https://m.edsoo.ru/ff0ab660
3aMbIKaHHUE
IToaroroBka K KOHTPOJIBLHOHN paboTeE IO TEME
54 "DIeKTpUUeCcKHe sapﬂz[m 3a pﬂ)KeHHLIe Tena U ux Bubmmorexa HOK
p . P - 2ap . . " https://m.edsoo.ru/ff0abd2c
B3auMOAeCTBUsA. [I0CTOSIHHBIN 2EKTPUUYECKUNA TOK
KourpoasHas padora mo teMe "DIEKTPUUECKUE
55 3a SI,Z[II):I 3a ﬂx?eHHHe TeNna U UX BBaHI\fOL[efICTBHH bubanorexa LIOK
P ) pv N " ) https://m.edsoo.ru/ff0abea8
[ToCTOSTHHBIN 2JIEKTPUYECKUI TOK
56 ITocTossHHBIC MAarHUTHI, UX B3aNMOJCHCTBHC
VYpok-uccnenoBanue "M3ydueHue nosei moCTOSIHHBIX bubmnoreka IIOK
57 " 1 .
MarauToB https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE ToJ1Ie. MarHuTHOE 110JI€ 3eMIIH B €TO bubnuorexa [IOK
3HAUEeHHE U J)KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmneIT OpcTena. MarHuTHOE MOJ€ SJIEKTPUYECKOrO bubnuoteka [JOK
TOKa MarHuTHOE MoJje KaTylmKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d?
IIpuMeHeHne dIIEKTPOMArHUTOB B TEXHUKE.
60 H§60 aToOpHas a6£Ta "N3yueHnune nelcTBUA 0.5 bubmmorexa LIOK
paTopHas p yi " ' https://m.edsoo.ru/ff0ac74a
MAarHMUTHOTO TIOJISI Ha POBOJIHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.
Hcnonbs3oBanue 31neKTpoABUTaTENEH B TEXHUYECKUX
61 cTpoiicTBax U Ha TpaHcnopTte. JlabopaTtopHas bubsmorexa LIOK
yerp " p pTe. patop https://m.edsoo.ru/ff0ac86¢c
pabota "KoHcTpynpoBaHue U u3ydeHHe padoThI
AJIEKTPOJIBUTATEIS "
62 Omnbitel @apanest. 3aKOH IEKTPOMArHUTHON
naaykuu. [pasumno Jlenna
Onexrporereparop. CriocoObl MOTyYeHHS
63 AIIEKTPHUYECKON DHEPTUHU. DIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

"DNeKTpUUEeCKNe U MarHUTHBIE SIBJICHUSA"
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65 KonrponbHas pabora o teme "DnekTpudeckue u 1 Bu6mumoteka [JOK
MarHuTHBbIE SIBJIEHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1 bu6muoreka [IOK
"TeruioBble sBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuorexa LIOK
"ITocTOSIHHBIN IEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHylit ypok. PaboTa ¢ TekcTamu 1o Teme 1
"MarnuTHbI€ SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 145
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9 KUIACC

Ne Tema ypoka KoJsunyecTBo 4acoB Hara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero | Kourpoas | IlpakTu o0pa3oBaTejibHbIE PeCypChI
HbIEe YyecKue HN3yyenus
padoThI padoThI
1 Mexanunyeckoe ABuxkeHue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnunoreka LIOK
MEXAHUYECKOTO JIBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE psIMOJIMHEIHOE ABHKEHUE. 1
Cpenusis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonrHENHOE paBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBIDKEHUE. Y CKOpEHHUe https://m.edsoo.ru/ff0ad8d4
6 CxopocTh NpSIMOJIMHEWNHOTO 1
PaBHOYCKOPEHHOTO JBIKEeHM. ['paduk
CKOPOCTH
7 JlabopaTtopHas pabota "OnpeneneHue 1 1 bubnuotexa [JOK
YCKOPEHHM TeJla IIPU PAaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
8 CBoboaHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH. 1 bubnuotexa [JOK
[Tepuon u yactota obpameHus. JluneitHas u https://m.edsoo.ru/ff0ael176
YTJI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 Ilepssiii 3akoH HetoToHa. BexTop cuiibl 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeioTona. 1 bu6muoreka [JOK
PaBHOnelicTByrOIIAs cHUita https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Herotona. Cymnepno3uust CHil 1 bubnuoteka [JOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB 1 bubnmoreka [JOK
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HerotoHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka bubmmoreka [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [IOK
YKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuia TpeHus bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuia TpeHUs» Bbu6mmotreka [JOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paborta "Omnpenernenue bubmmoreka [JOK
ko2 puImeHTa TpeHUs CKOIbXKCHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau mo tTeme "3axonsl HeioToHa. bubnunoreka LIOK
Cuna ynpyroctu. Cuia tpeHus” https://m.edsoo.ru/ffOafb8e
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO Bbu6moreka [JOK
TATOTEHHUA. Y CKOpEeHUE CBOOOIHOTO MaJIeHUs https://m.edsoo.ru/ff0af044
23 VYpoxk-koH(pepenuus "JIBrkeHNE TEJI BOKPYT
rpaBuTanmoHHoro neHrpa (ConHeunas
cucrema). ['amaktuxu"
24 Pemenue 3anau mo teme "Cuia TSHKECTH U bubmnoreka IIOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuyecKasi CKOPOCTb. bubmmnoreka [HOK
HesecoMocTh U nieperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MarepuaibHON TOUKHU. bu6muoreka [JOK
AbGcomoTHO TBEpOE Teno. PaBHoBecue https://m.edsoo.ru/ffOafe36
TBEPJOTO TEJNA € 3aKPEIVIEHHOW OCBIO
BpaIICHUS
27 MowmeHnT cuinsl. LeHnTp TsKecTn
28 Pemenne 3agaq mo reme "MOMEHT CHJIBI. but6mmorekxa [IOK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
29 [TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe bubmuotexa [JOK
"MexaHnueckoe aBrKeHue. BzanmoaeiictBue https://m.edsoo.ru/ff0b0408
Ten"
30 Kontponbhas pabota mo teme bubnuoteka [JOK
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"MexaHnueckoe IBKeHue. Bzanmoaelicteue
ten"

https://m.edsoo.ru/ffOb06ec

31 Nwmmynse Tena. UMimynbe cuitbl. 3aKoH bubmuorexa [JOK
COXpaHEHUs UMITYJIbCa. YIPYroe u https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBUE

32 Pemrenue 3aau o teme "3aKOH COXpaHEHUS Bbu6muoteka [JOK
uMnysbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koH(pepeHus "PeakTHBHOE IBIKEHUE
B MPUPOJIC U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmoreka [JOK

https://m.edsoo.ru/ff0b0a84

35 Pabota cuibl TsKeCTH, CUIIBI YOIPYTOCTH U bubnuoreka [IOK
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas pabota «Onpenenenue
paboTHI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUH TeJNa M0 TOPU30HTAIBHON
TTOBEPXHOCTI

37 Cs3b sHEepruu U padoThl. [loTeHIanpHas
SHEPrus

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKON SHEPrUH https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHs SHEPTUU B MEXAHUKE

40 JlabopaTtopHas pabota «3y4yeHue 3akoHa bubmnoreka IIOK
COXpaHEHUs SHEPTUM https://m.edsoo.ru/ffOb12fe

41 KonedarensHOE IBUKEHHUE U €TO but6mmorekxa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858

42 3aryxatomue KojiebaHus. BeiHyK1eHHbIE bubnuotexa [JOK
Kosebanus. PezoHanc https://m.edsoo.ru/ff0b20f0

43 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKI

44 VYpok-ucciaenoBanue «3aBUCUMOCTh IIEpHOJa bubmuorexa [IOK
KoJ1e0aHui OT )KECTKOCTHU MPYKUHBI U MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBparnieHue >HEPTUU IPH MEXAHUUECKUX

KOJIEOAHUAX
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46

JlabopaTtopHas pabora «OnpeneneHue
94acTOTHI U TIeproIa KojaeOaHui PyKUHHOTO
MasiTHHKa

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

47 Jlaboparophas pabora «IIpoBepka bubmmoreka [JOK
HE3aBHCUMOCTH IeproJia KoJiebaHuii rpysa, https://m.edsoo.ru/ffOb197a
MOJIBEIIEHHOTO K HUTH, OT MAaCChl TPy3a»

48 Mexanundeckue BoiaHbl. CBOMCTBA but6mmoreka [IOK
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI

49 Ypok-koHpepeHus "MexaHnIeCKUue BOTHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"

50 3Byk. Pacnipoctpanenue u oTpaxxeHue 3ByKa

51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI"

52 I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.

AKYCTHUYECKHUI PE30HAHC

53 VYpoxk-koHpepeHuus "YpTpa3Byk u bubmuoreka [IOK
nH(}pa3ByK B IpUPOJI€ U TEXHUKE" https://m.edsoo.ru/ff0b23ca

54 ITonroToBka K KOHTPOJBHON paboOTeE MO TeEMe bubmuoreka [IOK
"3aKoHbI COXpaHeHus1. MexaHndeckue https://m.edsoo.ru/ff0b25f0
Koje0aHus U BOJTHBI"

55 Kontponbnas pabota mo teme "3akOHbI
coxpaHeHMs. MexaHuyeckue KonebaHus u
BOJIHBI"

56 DNEKTPOMarHuTHOE MOJIE. bubmuoreka [JOK
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH

58 Ypok-koupepenmnus "llkana bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH. Mcnosib30Banue https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMATHUTHBIX BOJIH JIJII COTOBOM CBSI3H"

59 VYpok-uccnenosanue "M3yyeHue cBONUCTB bubnmoreka [JOK

AIIEKTPOMATrHUTHBIX BOJIH C IOMOIIBIO
MOOMIIBHOTO TenepoHa"

https://m.edsoo.ru/ff0b2c6c
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60

Pemenne 3aaa4 Ha OonpeaAciI€CHUE 4aCTOThI U
JJINHBI BHCKTpOMaFHHTHOﬁ BOJIHbI

61 DneKTpoMarHuTHas IPUPO/Ia CBETa. bubnuotexa [JOK
CxopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounuku cBera. [IpsmonuHeitHOE bubnuotexa [JOK
pacnpoctpanenue cera. 3armeHust CoiaHua u https://m.edsoo.ru/ff0b3658
Jlynb1
63 3aKoH OTpakeHUs cBeTa. 3epkana. Pemenue bubmmoreka [JOK
3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS https://m.edsoo.ru/ffOb38c4
CBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHUS bubnnorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
65 [TonHOE BHYTpEHHEE OTPAKEHHE CBETA. bubnnoreka [JOK
Hcnons30Banue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5c
OTpPaKEHUS B ONTHYECKHUX CBETOBOJAX
66 JIaGoparophas pabota "HccnenoBanue
3aBHCUMOCTH yTJIa MPEJIOMIICHHUS CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
cTekno""
67 VYpoxk-koHpepenuus "Vcnonab3zoBanue
MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAs CBSA3b"
68 JInuzel. OnTHYecKas cujia JTUH3BI but6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHre N300paKeHHI B TMH3AX bubmmoreka [JOK
https://m.edsoo.ru/ff0b444a
70 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [JOK
(hOKYCHOTO PACCTOSTHHS M OTITUYECKON CHJIBI https://m.edsoo.ru/ff0b4206
coOuparonien TUH3bI"
71 VYpok-koHpepennus "OnTudeckre TMH30BbIE bubmuoreka [JOK
npudops" https://m.edsoo.ru/ff0cOa7e
72 I'a3 xak ontuueckas cucrema. 3peHue bubnuoteka [JOK
https://m.edsoo.ru/ff0b4684
73 VYpox-koupepenuus "edexrsr 3penus. Kak
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COXPAaHUTH 3peHue"

74 Pasnoxxenue 6emoro ceera B crieKTp. OMBITHI bubmmoreka [JOK
Herorona. CnokeHue ClieKTpajabHbIX LIBETOB. https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera

75 JlaGopaTopHas padota "OTBITHI 11O bubnuotexa [JOK
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U https://m.edsoo.ru/ff0cOe2a
BOCHPHUATHUIO LIBETA IPEIMETOB MPH UX
HaOJIIOICHNH Yepe3 BETOBbIE GMIbTPHI"

76 Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
CBeTa: Iucrepcus, nHTepdepeHIus u
mudpakims"

77 OmnwiTel Pe3epdopaa u ruranerapHast MOJICITh bubnuorexa [IOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Moaens atroma bopa

79 Hcnyckanue 1 MOTJIOLEHUE CBETa aTOMOM. bubnmnoreka [HOK
KBanTsl. JInHENYATBIE CIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpok-nipaktukym "Habnronenre cCrieKTpoB bubnmnoreka [JOK
ucnycKkaHus'" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BUIIBI bu6nuorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crtpoenune aToMHOTO siyipa. HykinonHas bubmmoreka [JOK
MOJIeIIb https://m.edsoo.ru/ff0cl18ac

83 PanuoaktuBHbIC IpeBpanieHus. M3zoromsl bubnuotexa [JOK

https://m.edsoo.ru/ffOclald

84 Pemenue 3agad mo treMe: "PannoakTHBHEBIE but6mmorexa [IOK
peBpalieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepwon monypacmaga

86 Ypok-koHpepeHmus "PagroakTuBHbIE bubmmoreka [JOK
W3JIy4€HUs B IPUPOJIE, METUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 S nepHbie peakiuy. 3aKOHBI COXPaHEHUS bubnmoreka [JOK
3apsAI0BOTO U MacCOBOTO YHMCET https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MaccChl bubnmoreka [JOK

Y DHEPIUH

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3agau no reme "Snepueie peakuuu'

90 Peakiiuu cunTe3a U neneHUs Saep. but6mmoreka [IOK
Wcrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88

91 Ypok-koudepenus "SnepHas sHEpreTUKA.

JlercTBUS paJguOAKTUBHBIX U3JIy4YE€HUN Ha
JKHBBIC OPraHU3MBbI"

92 [TonroToBka K KOHTPOJIBHOU PabOTE MO TeMe Bbu6muoteka [JOK
"DJIeKTPOMAarHuTHOE TOJIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMarHuTHEIE BOJTHBI. KBaHTOBBIC
SIBJICHUS "

93 KonrponsHas padora mo reme
"DJIeKTPOMarHuTHOE MOJIE.

DNeKTpOMarHuTHEIE BOJTHBI. KBaHTOBBIC
SIBJICHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnnorexa [JOK
paboTsl 1o Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06o6meHue. Pemenue bu6nunorexa LIOK
pacyYETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME https://m.edsoo.ru/ff0c2572
"TeruoBble npouecchl”

96 [ToBTOpenue, 0600menue. Pemenue bubmmoreka [JOK
pAaCUYETHBIX U KaUECTBEHHBIX 3a/a4 I10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI rerutoBbIX nBurareneit”

97 [ToBTOpenue, 06o6meHue. Pemenue bu6nunorexa LIOK
pACUETHBIX U KAYECTBEHHBIX 33/1a4 [0 TEME https://m.edsoo.ru/ff0c2b30
"KIIJ] asnekTpoycTaHoBOK"

98 [ToBTOpenue, 0600menue. JJaboparopusie bubmmoreka [JOK
paboTsl 1o kypcy "CBeToBbIC SIBICHUS" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu bubmmoreka [JOK
110 TeMe "3aKOHBI COXPaHEHHsI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, 0600menue. Pabora ¢ TekcTamu bubnuoreka [JOK
o teme "Konebanus v BOiHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menHue. Pabota ¢ Tekcramu bubnmoreka [JOK
1o Teme "CBeToBBIE sIBICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu
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‘ o Teme "KBanToBas u simepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Gusuka, 7 knacc/ [epsikun A.B., O0O1IECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «M31aTENbCTBO «DK3aMEH»

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenienue»

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O611ecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

7 KUIIACC

1.PaGouast nporpamma.

2. IIporpamMMbl 0OcHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.M. COopHUK BOITPOCOB U 3a/1a4 1o pusuke. 7-9 ki1. — M.:
[TIpocsemenne, 2010. —192c.

8 KUIACC

1. Pabouast nporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOUUECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. Puznka. 7 — 9 KIaccel
(aBToper: A.B.ITepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas mporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUYCOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinace. YueOHUK 171 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykammk B.W. COopHUK BOITPOCOB U 3a11a4 no pusuke. 7-9 ki. — M.:
ITpocsemienne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOIBHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KontponpHO-u3mMepurtenbubie Mmatepuanbl. Gusuka. 7 kinace/Coct. H.U.



3opuH. — 2-e u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meToanueckoe nmocodue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileprpmmkua ®uszuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosud Metoauueckoe nocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CaMocToATeNbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatosa ,O.P. llledpep Juarnoctuueckue padotsl -8 kitacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopuark Borpocos u 3aiau
2015 M. Ipoda

9 KJIACC

1. Pabouast nporpamma. @uznka. 7 — 9kiaccel: yueOHO-METOUUECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. @usuka. 7 — 9 Kiaccel
(aBToper: A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PabGouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. COopHUK BOMIPOCOB U 3a11a4 no usuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEINBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie paboTsl. KOHTpOJIBHBIE
3aganus. —Caparos:Jlunen, 2014.

8. «KontponbHo-u3mepurenbubie MmaTepuainbl. Gusuka. 7 knace/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:
KoHTpoapHbIE U caMOCcTOsITeNIbHBIC PAa0OTHI 10 GU3uKe. 9 Kilacc: K yUeOHHUKY
A.B. Ilepoiikuna, E.M. I'ytauk «®usnka 9 kinacey / O.U. I'pomuesa. — M.
U3 narenscTBO «9OK3ameny, 2014.

Tectol o pusuke. 9 knace: k yueOuuky A.B. Ileppimikuna, E.M. I'yTauk
«Duzuka 9 knace» / O.W. I'pomueBa. — M.: MznarenbctBo «OK3amen», 2010.
duzuka. 9 kimacc. TeMaTnueckrue TECTOBLIE 3aJaHUs UIST HOATOTOBKU K [ TA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — SApocnasis: OO0
«Axanemus pazButus», 2014.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

7 KJIIACC

1 . bubnuoreka — Bc€ no npeamety «Dusnkay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pexxum goctymna: http://fizika-class.narod.ru

3. Equnas xomekius udpoBbeix 00pa3oBaTeIbHbIX peCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VluTepecHble MaTepHalIbl K ypoKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsiAHbIC TIOCOOMs K ypokaMm. — PesxuMm moctyma: http://class-fizika.narod.ru
5. udposeie oOpa3oBaTeabHBIC peCcypchl. — PeskuMm mocryma:
http://www.openclass.ru

6. DJIeKTpOHHBIE YUeOHHUKHU 10 Pu3nke. — Pexxum qocryna:
http://www.fizika.ru

8 KJIACC

1. bubmmoTteka — Bc€ no npeamety «dusnka». — Pexum gocryna:
http://www.proshkolu.ru

2. BuzeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunas komekuus uudpoBblX 00pa3oBaTENbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VluTepecHble MaTepUalIbl K ypOKaM (DU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HarJsIIHBIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTeabHbIe pecypchl. — Pesxxum noctyma:
http://www.openclass.ru

6. DJIeKTpOHHBIE Y4eOHHUKHU 10 Pu3uke. — Pexxum gocryna:
http://www.fizika.ru

9 KUIACC

1. BuzneoonsiTel Ha ypokax. — Peskum nmocrtyma: http://fizika-class.narod.ru

2. Enunas komiekiust udpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pexxum
nocryma: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum foctyna: http://class-fizika.narod.ru
4. Iludpossie 0OpazoBarenbHbIE pecypchl. — Pexxum noctymna:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHUKH TI0 Pusuke. — Pexxum qocryma:
http://www.fizika.ru

6.lucrannnonHas mkoa Ne368 http://moodle.dist-368.ru/ OTkphITHIH KiTacc.
CeteBoe oOpa3zoBaTenpHOe cool1ecTBo. http://www.openclass.ru/node/109715
7. Enunas xosuiekius nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LHEHTP UH(HOPMAITMOHHO-00pa30BaATEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTtepueT ypok. http://interneturok.ru/ru/school/physics/



10. T'azera «1 ceHTAOps» MaTepuasl IO HU3MKE.
http://archive.lseptember.ru/fiz

11. Arumanun pusndeckux o0beKTOB. http://physics.nad.ru/

12. XXuBas usuka: oOydaromias mporpamMma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



