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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (uU3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboydel MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « usznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIIMXCS W OPraHU3AlMI0 U3YYEHUS
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo (¢u3MKe Yy4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUS, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHbIX Y4YEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 0011er0 00pa30BaHusl.

[Tporpamma no ¢u3MKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajiaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaIOIUXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa € LEJIbIO OKa3aHHUs METOJINYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpeIMETY.

duszuka ABISIETCA  CHCTEMOOOPA3ylOIIMM I €CTeCTBEHHO-HAaYUYHBIX
y4eOHBIX IIPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB
W SBJIICHWM, M3y4YaeMbIX XUMHUEH, Ouosorueu, acrpoHomued u GU3UYECKOU
reorpaduei, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MNPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OpHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
0o0pa3oBaHusi COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAIoiaraeT OBJIAJECHUE
CIEAYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHMH ECTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e HWHTEPIPETHPOBATH  JIaHHBIE WM MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wu3yueHus (GU3MKA HA YPOBHE OCHOBHOTO 0O0IIEro o00pa3oBaHUs
onpeneneHsl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii  ®exepanuu, peanru3yOIINX



OCHOBHBIE 0011€00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIEHHOW peElIeHHEM
Komnernn Munucrepcersa npocsemienust Poccutickoii @enepanuu (poToKoJ OT 3
nekadps 2019 r. Ne [1K-4BH).

Hean usyyeHus pusuku:

npuoOpeTeHNE HWHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YYEHHUIO TPUPOABL, PA3BUTHE KX HHTEIUICKTYAJIIbHBIX M TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpPMHUPOBAHUE
MCCJIEIOBATENIECKOTO OTHOIIEHHUS K OKPYIKAIOIINM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3y4YCHHS
OCHOB CTPOEHUSI MAaTEPUH U (PYH/IaMEHTAIIbHBIX 3aKOHOB (DU3HUKU;
dbopmupoBaHUE MpPEACTaBICHUN O poyid (DU3UKHU Uil PA3BUTUS JIPYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHM;

pa3BUTHE  MPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHON JESTEIPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBICHUH.

JlocTrkeHue 3TUX WeNedl MmporpaMMbl M0 (H3MKE HAa YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIIEIYIOMNX 3a4aY:

NpHOOpeTEeHNWEe 3HAHUH O JIUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NpruoOpETeHNUE YMEHUN ONKMCHIBATh U OOBSACHATH (DU3NUYCCKHUE SBICHUS C
UCIIOJIb30BaHUEM TIOJYICHHBIX 3HAHUM;,

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM dusnveckux MOJIeIIeH, TBOPYECKUX u
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOIIOAATh IPUPOJIHBIC SBJICHUS W BBITIOJIHATH OIBITHI,
1abopaTtopHble  pabOTBl M AKCIICPUMCHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX IIPHOOPOB;

ocBocHHE TIPUEMOB pabOThI ¢ MHPOpPMALUEH (PU3HMUECKOTO COJEpIKAHMS,
BKJIIOYAst MHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKCHUSIX (DU3UKHU, aHATHU3 U
KPUTHYECKOE OIICHUBAaHNUE WH(POPMAITUH;

3HAKOMCTBO €O c(hepamu poecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
¢ (usMKoi, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3UYCCKON HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro

obpasoBanms oTBoauTcs 238 "acoB: B 7 Kiacce — 68 "acoB (2 yaca B HENEN0), B 8
Kiacce — 68 yacoB (2 daca B Heneno), B 9 kinacce — 102 gaca (3 yaca B HeZel0).



[Ipennaraemplii B mporpaMMe 1o (u3HuKe nepeueHsb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
7ab0paTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATbHBIX OCOOCHHOCTEH
00ydJaromuxcsi, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraeMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hru3mKe.

1. COOEP’) KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPY:KAK0IIEro MUpa.

@usuka — Hayka o mnpupone. fABneHus npuponbl. DOHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeNMUMHBL. M3MepeHue @u3nyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocts u3mepenuit. MexxayHnapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHO-HAYyYHBIN METOJl TO3HAHWS: HAOJIOACHHE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BHIIBIYKCHHUE TUIIOTE3, SKCTICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJIEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC

SIBJICHUS.
2. ®Ousuyeckue MPUOOPHI M MPOIEIypa MPSIMBIX U3MEPEHHU aHAIIOTOBBIM H
U(PPOBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmpeneneHne EHBI ACICHUS Kb H3MEPUTEIBHOTO MPUOOpA.
2. M3mepenue paccTosiHUN.
3. Hsmepenue oO0bEéMa KUIAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue Temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue ucciieioBaHus MO MPOBEPKE TUIOTE3bI: JATBHOCTh IMOJIETA
HIapyKa, MyImeHHOr0 TOPU30HTAIbHO, TeM OO0JIbllle, YeM OOJIbIle BhICOTA
MyCKa.

Pa3znen 2. IlepBoHauajibHbIe CBEeJeHUS 0 CTPOCHNH BelleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>kenne yactull BemiecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaunmoneicTBue uactuil
BEIIECTBA: IIPUTSHKEHNUE U OTTAJIKUBAHHUE.



ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUJKOCTEH M TBEPABIX
(kpucTammyeckux) Tesl. B3auMocCBs3bp MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MIX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmonenue nuddysum.

3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA ~ MPUTSKEHUEM WM

OTTAJIKNBAaHUEM YaCTHUIL] BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OneHka JuMaMeTpa aroMa METOJAOM psloB (C  HUCIOJIb30BAaHUEM

dotorpaduii).

2. OnbIThI 10 HAOIIOACHUIO TEIIOBOIO PACHIMPEHUSI Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexanuueckoe JBHKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBHIKEHHUE.
Cxopoctb. CpeqiHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBneHne uMHEpUMM. 3aKOH HMHEPLUHU. B3auMoaelcTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTM JBWXXEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuita Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuia ynpyroctd M 3aKoH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBI AUHAMOMETpPA. SIBIEHUE TIATOTEHHUS U CHJIA
TsokecTy. Cuila TsKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoi. PaBHopeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

Habumronenne MexaHn4eckoro JBUKEHHS Tea.
N3mepeHre CKopoCTH MPSIMOJIMHEHOTO JBUKECHMUSL.
HaGmronenue siBneHns HEPIUN.

CpaBHEHHE Macc MO B3aUMOJIEVCTBUIO TEN.
CrnoxeHue CHJl, HalpaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopuvie pabomul u onvimol.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. Ompenenenure CpeHEN CKOPOCTH CKOJIbXKEHHUS Opycka WJIM IapuKa o
HAKJIOHHOM IUIOCKOCTH.

1
2
3
4. Ha6J'IIO,Z[CHI/IC HN3MCHCHUSA CKOPOCTHU IIpHU B3aHMMOJICHCTBUU TEII.
5
6



3. OmnpezeneHue MIOTHOCTU TBEPOTO Tea.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacCTsDKEHUA (Aeopmaliiu)
NPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra3oB.

JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS J1aBiiecHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUsl rasa ot oObéma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIyOMHBI. [ 'mMapocraTnyeckuid
napajgokc. Coobmraroniuecs: Cocyanl. [ mapaBInyeckue MeXaHu3MBbl.

Atmocdepa 3emuin u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3yIIHONM 00o0souku 3emin. OmnblT Toppuuemnu. M3mepenue armocdepHoro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHU aTMOC(PEPHOTO J1aBICHUSI.

JlericTBue XKUIAKOCTH M ra3a Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coolmiaromuecs cocyabl.

['mapaBnuueckuu mpecc.

[IposiBinenue nelcTBUs aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH

T€JIa U TNIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCJOBHE IUIaBaHUsS TEN: IJIABAHUE WJIM MOTPYKEHUE TEJl B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHON B
KUJIKOCTh YaCTH TeJa.

2. OnpenesieHue  BBITAJIKUBAIOLIECH  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHJAKOCTH, OT OOBbEéMa NOTrpyKEHHOU B
KUJKOCTb YaCTH TEJA U OT INIOTHOCTH KUIAKOCTH.

I A T o
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5. KoHCTpyupoBaHue apeoMmeTpa WA KOHCTPYUPOBAHHUE JIOJKA U
OIIpEeIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecus pbluara. lIpumeHeHue TmpaBuja pPaBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLHWANIbHAs SHEPIUSL.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPrUH B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompenenenne pabOTHI CHIBI TPEHUS TPH PABHOMEPHOM JIBIKCHHUU Teja

110 TOPU3OHTAIBHOU ITOBEPXHOCTH.
2. HccrenoBaHue yCcIIOBUM PaBHOBECHS pblyara.
3. Wsmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON JHEPIUHU.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJIEHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. OINBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHSI MOJICKYJISIPHO-KUHETUUECKON TEOPUH.

Mopaenu TBEPAOrO, JKHAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IOJIOKEHHN MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHue U KallWUISIpHBIE sIBJICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpeHHsiss sHeprus. CnocoObl H3MEHEHMs] BHYTPEHHEW SHEpIruu:
Terionepeaaya u COBEpIIICHUE padoTHI. Buapr TeIUIoNepeaauu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3TyUYEHHUE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIjoBoro OanaHca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIICHHS OT aTMOC(EepHOro
JTaBJICHHS.

BrnaxuocTts Bo3myxa.



OHeprus ToIMBa. Y IeiabHas TEMI0Ta CTOPAHHUS.

[Mpunuuner pabotel TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5
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Ha6mronenne 6poyHOBCKOTO ABUKECHUSI.

Ha6monenue nuddysun.

HaOmnroieHune sIBICHU# CMauMBaHUS U KalIMJUIIPHBIX SIBJICHHIA.
HaOmnroieHre TerI0BOro paciiupeHust Tell.

M3MeHeHHe JaBJieHUs ra3a Npu U3MEHEHHH 00bEMa M HArpeBaHWU WU
OXJIKICHUH.

[TpaBwita u3MepeHHs TEMITepPaTypHhl.

Busl Temonepenayu.

OxJ1a)KACHUE TIPU COBEPIICHUU PAOOTHI.

HarpeBanue npu coBepieHUH padOThI BHSITHUMH CHIIAMH.

. CpaBHEHHE TEIUTOEMKOCTEHN Pa3IMYHbBIX BEIIECTB.

. HaOmroieHue KureHus.

. HabnrogeHune moctossHCTBa TEMITEpaTyphl MPH TJIaBJICHUH.
13.

Mopenu Teru1oBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAVIOB TIOBAPEHHOM COJIM WJIK caxapa.
OnpITel 10 HAOMIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJI.

Omnpenenenue gaBiICHUS BO3yXa B 0a/UIOHE IIMPUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa U HArPEBaHUS WM OXJIKICHHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHWsT BHYTPEHHEW OHEPruM Tejia B PE3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA IPH CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, MOJY4YEHHOTO BOAOW  IpHU
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpenesieHue OTHOCUTEIBLHOM BIAKHOCTH BO3/1yXa.

OmnpeneneHue yAeNabHON TEMIOTHI IIJIABJICHUS JIbJA.



Paszpnen 7. diekTpuyeckue 1 MATHUTHBIC SIBJICHHS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apsSDKEHHBIX TEJl OT BEJIMUMHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onekrpuueckoe noJie. Hanpsoxk€HHOCTh 3iiekTpuueckoro noiist. IIpuHnmn
CYNEPIIO3HULINH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUPNEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
WM CTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckas  menb. Cuna  ToKa.  DIJIEKTPUUECKOE  HAMNPSKEHHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YEJIBbHOE COMPOTUBJIIEHUE BEUIECTBA. 3akoH OMa
a1 ydactka nenu. [lociemoBarenbHOoe M mapajuleIbHOE  COSAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKHUE LEMU U MOTPeOUTENn 3IeKTpuIecKor 3Hepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumomeucTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnuTHOe 1osie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrena. MarauTHoe 1oJie  JJIEKTpUYeckoro Toka. [IpumeHeHune
AJIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3JIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpOMarHuTHON nHaAyKuuu. [IpaBuno Jlenna.

DIIEKTPOreHepaTop. CrniocoOb1 NOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.
Hemoncmpauyuu.

DnekTpu3aius Tel.

JIBa poz1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVICTBHUE 3APSIKEHHBIX TEJL.
YCTpONCTBO U ACHUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIHUS.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsiI0B.

[IpOBOIHUKY U JUBJIEKTPUKHU.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKHN IOCTOSTHHOTO TOKA.

JlencTBUS AIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B JKHUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbI1 pa3psa.

N3mMepeHune Cuitbl TOKa aMIIEPMETPOM.

N3mepeHune 3neKTpUUeCcKOro HaNpsKeHUsT BOJIBTMETPOM.

Peocrar 1 MmarasuH COnpoOTHUBIICHUM.

BzaumoieilicTBre NOCTOSHHBIX MarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICIICHUS [TOJFOCOB MarHuTa.
MoaenupoBaHue MArHUTHBIX MOJIEN TOCTOSSHHBIX MArHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JleiicTBHE MarHUTHOTO MOJI1 HAa TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTaTENb IOCTOSHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIUH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIlpaBJICHUS HHAYKIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HHKHOBEHHS.

DNEeKTpOoreHepaTop NOCTOSTHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.
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10.
11.

12.

13.

OnpIThl MO HAONIOACHUIO DJEKTpU3AMM Tel MHAYKIMEH U 1pu
COIIPUKOCHOBEHUU.

HccnenoBanne IEUCTBUSA  DJIEKTPUYECKOIO IO HA IIPOBOJAHUKH U
JADJICKTPUKHU.

COopka 1 npoBepka padbOThI JIEKTPUUYECKON LIENU TOCTOSIHHOTO TOKA.
W3mepeHne U peryJimpoBaHUE CUIIbI TOKA.

W3mepeHne u peryJimpoBaHUE HAIIPSKEHUS.

HccenenoBanre 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOp, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHUKA OT €ro MJHWHBI, IUIOLIAAU IONEPEYHOTO
CEYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPKECHUA MPU  IOCIEI0BATEIbHOM
COEIUHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MpPU MNApAILIEIBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThHI IEKTPUUECKOT0 TOKA, UIYIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenune KIIJ[ HarpeBaTens.



14. MccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHne MarHMTHOrO IOJs MOCTOSIHHBIX ~MAarHUTOB IIPU KX
00BEeTMHEHNH U PA3JICIICHHH.

16. MccnenoBanue AEUCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICUCTBUS
KaTylIKH C TOKOM W MarHuTa OT CHJIbI TOKa W HAIlPaBJIICHUS TOKa B
KaTYIIIKE.

18. I3ydueHue AeUCTBUS MArHUTHOIO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl AIEKTPOBUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBl 1O HUCCIEIOBAHUIO SIBJICHUS DIIEKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEJIBHOCTh MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NIPSIMOJIMHEHHOE
nBrkeHue. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckOpeHHOE MNpsMOJIMHEHHOE aABMKeHHe. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMXKEHME MO OKpyxkHocTu. Ileprog m vacrora obGpaieHus.
JIunenHas u yriioBast CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon Herotona.
[TpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUsI IOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nafgeHus. Jlwxenue ruiaHetr Bokpyr ConnHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocTs 1 nieperpysku.

PaBHoBecue marepuanabHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmeHenne mMmitynbca. MImysabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass pabora M MOIIHOCTh. Pabora cui TsSKECTH, YHpPYrocCTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas SHEPrus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIHUU.



Hemoncmpayuu.

1.
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10.
11.
12.
13.
14.
15.
16.

Habmonenne MmexaHn4eckoro JBUKEHHs T€la OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHEeHUE TyTEd M TPACKTOpUU ABUKEHHS OJHOTO M TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KEHUS Tella 1o OKPYKHOCTH.

HabGnrogenue MexaHM4eCcKuX sIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTEIIbHO KabnHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W ACHCTBYIOIIEH HAa HEro
CUJIBL.

HabGnronenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

M3meHenue Beca Tesna pyu yCKOPEHHOM JBHKECHUU.

[Iepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanus SHEPTUU NPU B3AUMOACHCTBUH TE.

CoxpaHeHre UMITYJIbCca MPU HEYTIPYTOM B3aUMOJICCTBUH.

CoxpaHeHne UMITyJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habmonenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTHH MTPU CBOOOTHOM IMaICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUH NIPU JBU)KEHUU TEJIA MO AEHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoncTpynpoBanue Tpakrta s pasroHa M JAJIbHEUIIETO PAaBHOMEPHOIO
JIBUKCHHS IIAPUKA WU TEIICKKHU.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IapUKa M0 HAKJIOHHOM IJIOCKOCTH.

OrnpeneneHue YCKOPEHHsI Tella MPU PaBHOYCKOPEHHOM JBHXKEHUHU 10
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBIKCHHH 0€3
HAYaJIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAJIbHOTO JIaBJICHUSI.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.



9. OmpeneneHue pabOThI CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBUKEHUU TeJa
110 TOPU3OHTAIBHOM MOBEPXHOCTH.

10. Ompeenienne  pabOThl  CHIIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCII0JIb30BAHUEM HETOABUKHOTO U TMOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPAaHEHUS SHEPTHUH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJTHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremaTuueckuil U NpyKUHHbIM MadaTHUKU. [IpeBpamienue
SHEPrUU MPH KOJIeOATEILHOM JIBHXKCHHH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHuueckux BoJH. [IpojonbHbie H
MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHHS.
MexaHn4yecKHe BOJIHBI B TBEPIOM TEJIE, CEMCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koieOaHWN TENI MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habmroienne BeIHYK/I€HHBIX KOJI€0aHUI U pE30HAHCA.

Pacnpoctpanenue npo10iabHbBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie padomul u onsimel.

1. OmpeneneHne dYacTOTBl HW TEpUOAa KOJEOAHWI MaTeMaTH4eCKOTro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPUOJIa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnemoBaHue 3aBUCUMOCTH MEepHoIa KoeOaH MPYyKUHHOTO MasSTHUKA
OT MAacCChI Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEHIEHHOTO K
HUTH, OT MAcCChl Ipy3a.

6. OmbBITBI, JEMOHCTPUPYIOIINE 3aBHUCHUMOCTh TEpHOJa  KoJeOaHMit
NPY>KMHHOTO MasiTHUKA OT MACChl IPpy3a U )KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaICHUS.

Paznen 10. DiaeKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
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ONEeKTpOMarHUTHOE  IoJie.  DJEKTpOMarHuTHele  BOJHbBL.  CBolicTBa
JIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

DJeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOWMCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€E SIBJICHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacnpoctpanenue cera. 3atMeHuss ConHua u JIynel. Otpaxkenue cera. [lockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpesnomieHUs cBeta. llosiHOe BHyTpeHHEe
oTpaxxeHue cBeTa. Mcrnonab30BaHME TIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom mywedt B JnmH3e. Onruyeckas cucrema (oroanmapara,
MHUKpPOCKOIIa M Teneckona. ['Jla3 kak onTuyeckas cucTema. bium3opykocTs U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBera.

Jlemoncmpayuu.

[IpssMOnMHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cBera.

OnTruyecKkuil CBETOBO/I.

Xona mydeil B coOuparoliiei JnH3e.

XO0J y4yelr B pacCenBarOIIEeH JIMH3E.

[Tonyuenue n300paxxeHUi ¢ TOMOULIBIO JTUH3.

[TpuHiun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOIIA.

10. Mopmens rinasa.

11. PaznosxeHue 6em1oro cBeTa B CIEKTP.

12. [lomyyenue 6e50ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPa)KEHUs CBETOBOIO Jiydya OT yIJia
naJCHUsI.
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2. W3ydeHue xapaKTepuCTUK N300paKeHUs IpeIMeTa B TNIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCHMOCTH yIUIA IPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJla
NaJ€HUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue n300pakeHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTHUYECKOW CUJIBI cOOMparoNieit
JINH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAONIOJACHHUH 4Yepes
[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble AIBJI€HHUS.

OmnbiTel Pezepdpopaa u manerapnas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoaxTrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX A1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEIN.
OHeprusi CBs3M aTOMHBIX snep. CBA3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3IIYYCHUW HaA KUBBIC
OpPTraHU3MBI.

Hemoncmpauyuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHUI.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

1. HaGnroneHue CrutONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIYYCHHUS.

2. HMccnenoBaHue TPEKOB: M3MEPEHME SHEPIMM YACTHULBI IO TOPMO3HOMY

nyTtu (1o poTtorpadusim).

3. U3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpHUTENHEHO--00001IAOLITNIT MOTYJTb TPEIHA3HAYEH /JISl CUCTEMAaTH3AIH
u  0000mEeHWS TPEIMETHOTO  COACPKaHWSIT ¥ OMbITa  JCSATEIHHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca GU3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY T'OCYJAapCTBEHHOMY »3K3aMEHY 1O (u3uke g OO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.



[Ipy n3ydyeHUn AAHHOIO MOXYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0OECIEUMBAETCS JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (GopMupyercs
€CTECTBCHHOHAYYHAsl I'PAMOTHOCTb: OCBOECHHUE HAyYHBIX METOJOB MCCIICIOBAHUSA
SBJICHUN MHPUPOJAbI U TEXHUKH, OBJIAJEHUE YMEHUSIMH OOBICHATH (DU3NUECKUE
SBJICHUS, IIPUMEHsS TOJIyYEHHbIE 3HAHMs, peEIIaTh 3aJa4d, B TOM YMCIIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIIBHOCTHBIM XapakTep NAHHOIO paszesa peanusyercs
32 cu€T TOro, 4yro OOydarlluecs BBIIOJHAKOT 3aJaHUs, B KOTOPBIX WM
npeiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHMW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPY>KaIOIIEH MPUPOJIE U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYUYHbIE METOJIbl UCCIIENOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIC I IPOBEPKU TUIIOTE3 U MTOIYUYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSCHATH HAy4YHbIE OCHOBBI HamOoJjiee Ba)XXHBIX JOCTH)KCHHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUIECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.

I[OCTI/DKCHI/IIO MOCTABJEHHOH 1[eJIA BOCIIUTAHMUS IIIKOJIbHUKOB 6y,Z[CT
CIIOCOOCTBOBATH pEeICHUC CIICAYIOIINX BOCIIMTATCIIbHBIX 3ada4:

® YCTAHOBJICHUE JIOBEPUTEIbHBIX OTHOIIEHUN MEXAY YUYUTEIEM U €r0 YYCHUKAMHU,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHSTHIO yYallUMUCS TpeOOBAaHUN U MPOCHO
yUMTENs, MPUBICYCHUIO UX BHUMaHHUS K OOCYXJaeMOoW Ha ypoke uH(pOpMalu,
aKTUBU3AIUU ux MO3HABaTEIbHON NEeATEIbHOCTH;
® M00YXJCHUE UIKOJIHHUKOB COOMIOAATh HA YPOKE OOIIEHPUHSATHIE HOPMBbI
MOBEJICHUS, TMpaBWia OOMICHUS CO CTApUIUMU (YUUTEISIMH) U CBEPCTHHKAMU
(ILIKOJIbHUKAaMU), MPUHUUIBI y4eOHOW JUCHUIUIMHBL M CaMOOpPraHU3aluy;
® MPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
ypOKax SBJICHUM, OpraHuzanusi ux padoThl C MOIYYaeMOM Ha YpOKe COIUAIbHO
3HaUUMOM HWH(pOpMaIMell — WHUIUMUPOBAHUE €€ OOCYXKIACHHS, BBICKa3bIBAHUS
YYaIMMHCS] CBOETO MHEHHUS TI0 €€ TTOBOJY, BHIPAOOTKH CBOETO K HEW OTHOIIEHUS;
® CNOJb30BAHME BOCIHUTATEIBHBIX BO3MOXKHOCTEW COJEpkKaHUS Y4eOHOro
npeaMeTra yepe3 AeMOHCTPAIUIO AETSIM MPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO
MOBEJCHUS, MPOSIBICHUS YEJIIOBEKOJIIOOUST M J00pPOCEepACUHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIMX TEKCTOB [IJIi YTEHMsI, 3aJad JUIsl pelIeHus, MpoOJIeMHBIX
CUTyaIui LTSI 00CyXICHUS B KJIacce;



® [pUMEHEHHWE Ha YpPOKE MHTEPAKTUBHBIX (opM pabOTHl  ydalIUXCS:
UHTEJUIEKTYallbHBIX ~ UTP, CTUMYJUPYIOIIMX [O3HABATEJIbHYID  MOTHBALIUIO
IIKOJIbHUKOB; TUIAKTUYECKOrO Tearpa, I/Ie IMOJyYyeHHbIE Ha ypoke 3HaHus 17
OOBITPHIBAIOTCSI B TEATPAIbHBIX IOCTAHOBKAX; JUCKYCCHUH, KOTOpBIE MJaloT
y4aluMcsi BO3MOKHOCTh MPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOIO JTUAJIOTA;
IpyHnoBoi paboOThl WK pabOTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB KOMaHHOU
pabote u B3aMMO/ICHCTBHUIO C APYTUMH JeTbMU;
® BKIIIOUYEHHE B YPOK HIPOBBIX MPOLEAYP, KOTOpbIE IMOMOTAIOT MOAJEPKATh
MOTUBAIlMIO JeTeid K TOJY4YeHHI0 3HAHWW, HAJAXKHUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHMH B  KJacce, IOMOTalT  YCTaHOBJICHHUIO
n00posKenaTenbHOM aTMocdepsl BO BpeMs ypOKa;
e opranu3anys medcTBa MOTUBHPOBAHHBIX M APYIMPOBAHHBIX yUYaIIUXCS HAJ UX
HEYCIIEBAIOIIMMU  OJHOKJIACCHMKAMH, JAIOUIET0  IIKOJbHUKAaM  COLIMAJIbHO
3HAaYUMBIN OTIBIT COTPYJIHUYECTBA u B3aMMHOMN MOMOIIIH;
® MHUIIMHPOBAHUE U MOAJAEPIKKA HCCIEA0BATEIBCKON NEATEIbHOCTH MIKOJIbHUKOB
B paMKax peaju3ald UMH MHIWBUAYAIbHBIX M TPYIIOBBIX HCCIEA0BATEIBCKUX
OPOEKTOB, 4YTO JACT UIKOJbHUKAM BO3MOXXHOCTb IPHOOPECTH  HaBBIK
CaMOCTOSITENIbHOTO PEIICHUs TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEPUPOBAHUS U
oopmiIeHHs COOCTBEHHBIX HJEW, HABBIK YBAXHUTEIBHOTO OTHOUICHHS K UYy>KUM
uzaesiM, oGopMIIEHHBIM B paboTax ApPYruxX HCCIEAOBaTEIeH, HaBbIK ITyOJINYHOTO
BBICTYIUICHUS TI€pe]l ayIuTOpueH, apryMEHTHPOBAaHUS M OTCTauBaHUS CBOEH
TOYKHU 3PCHUS;

e 3aHUMATEIIbHBIE YPOKH: YPOK - JEJI0BAsI UTPA, YPOK — MYTEIIECTBUE, YPOK
MacCTeP-KJIaCcC,ypOK-UCCIEIOBAHUE U JIP.

e [[penmeTHbIe HEAETHN

e JIHu 300pOBBA

e Henens O0e3onacHocTu

e Heneinst rpaMmoTHOCTH

e MecSIYHUKH U AeKaabl, HOCBAIIEHHBIC ITAMITHBIM M 3HAMEHATEIbHBIM JIaTaM
e [[oaroTOBKA M 3a1IMTa UHAUBUAYAIBHBIX TPOEKTHBIX U UCCIIEI0BATEIBCKUX
pabot



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nYeCcKo HAYKH;

— IIEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C NPAKTUYECKUM HIPUMEHEHUEM
JOCTUKEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPHUHIUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3NUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpPBI;

— Ppa3BUTHE HAy4HOH JII0003HATENIPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS H  3MOUMOHAJIBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOrO TMOBEACHUSA Ha
TpaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OO0OpYJOBAaHHEM B
JOMAlIHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUs Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHE TJ00aTbHOIO XapaKTepa SKOJIOTHMYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTranum K HM3MEHAIOIMMCH YCJIOBMAM COLUMAJTBHON U NPUPOIHOH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJCWCTBUM IIPH BBINOJIHEHUU HCCIECIOBAHUN H
MPOEKTOB (PU3MUECKON HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie (OPMYJINPOBAThH
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCHOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUMS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUCOHBIC TCUCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbBIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue 1eiicTBUA:



BBISIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(siBNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJIEHUI U INIPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peleHus: yueOHOW (PU3NYECcKOit
3a7au (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BbIOOp Hambosee
HOJXOJSIIETO ¢ yUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe HccieaoBaTe/LCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOJUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢uznyecKuit SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yiIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEIIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIUK WM JAHHBIX C YYETOM MPEIIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTECPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy  TPEACTABICHHUS
UHPOpPMAIIMM W WUIIOCTPUPOBATh pPEIIacMbIe 3a/addl  HECJIOKHBIMU
CXEMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1elCTBHUA:

B X0Jie OOCYXICHHS yd4eOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA PEIICHUC 3aJauyd U TOIJACpPKaHHE
0J1aroKeaTeILHOCTH OOIICHUS,



COMOCTABJATh CBOU CYXKIEHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
Juanora, oOHapyXKUBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABIISTh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHMS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH W
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no €€ JOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaThb MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIIX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHHMA
(MHOUBUYyaJIbHOE, TPUHSATHE PEIICHUS B TPyMIe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSTEJILHO COCTABJISATh AITOPUTM pelieHus Gu3nYecKon 3a1aun nin
IUTaHAa HUCCIIEJOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeAJiaraeMble BapUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTHIKEHHUS) pEe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOTO  HUCCIICOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;



IpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr PU3NUEeCKUX 3a/1a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHYECKHE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBI)KEHHE (paBHOMEpPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
chIIa, nedopmarnus (ynpyras, IJ1acTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWI)KEHME, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUsI, Tepeaaya JAaBiCHUS TBEPABIMH TelaMH, KUIKOCTIMU U
razamm, arMocepHOe [aBJICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUYECKON SHEPruu) MO ONMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JICMOHCTPHUPYIOIINX JAHHOE (PU3NUECKOE SBJICHHUE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KaloleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJIE:
MpPUMEPHI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
MpUpPOAE, NCHUCTBUE CHUJIbI TPEHUS B MPUPOJEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOI0 JaBJICHUS Ha XKUBOW OpraHW3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (M3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 0O0BEM, IJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUICUO CHUIHI,
MOMEHT CHJbl, KO3(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKHM  CMBICI  HUCIIOJIB3YEMBIX  BEJIWYUH, HX
0003HauCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPaPUKKU U3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CHII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (6510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHU4ECKOU
DHEPrUM, NPU DSTOM [JaBaThb CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3MUECKHE SBJICHHUS, POIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILIAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(opMyJibl, CBS3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
YCIJIOBHS 331a4 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IPU HMOMOUIH
(u3NYECKUX METOOB, B OIIMCAHUM MCCIIEI0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WIH
duznyeckux CBOMCTB Te: (dopMyIupoBaTh IPOBEpsEMbIE
IPEINOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy/10BaHMUS,
3aIlMChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
0o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX H
upOBBIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW aOCOIOTHON MOTPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJIMYUHBI OT
JIPYrofl C HCIOJIB30BAHMEM IMPSIMBIX HM3MEPEHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBHXKCHHUS TeJa, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUSA OT ILIOIIAAN CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM Y4eOHOTO HCCIIEJIOBaHMs, COOMpaTh YCTAHOBKY U
BBITMIOJHATh M3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIUYUH B BUJC
NpPEUIOKEHHBIX TaOMuI] U TpaduKOB, JEJaTh BBIBOJABI 10 pe3yJbTaTaMm
UCCIICIOBAHMS;

IPOBOJANTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPJIOTO Tena, CUja TPEHHUS CKOJBXKCHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JIGHCTByIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOA(QQHUIMEHT MOJEe3HOro eHCTBUA
OPOCTBIX MEXaHU3MOB), CIHEAys TMPEAJIOKEHHON MHCTPYKIUH: IpU
BBIMIOJTHEHUH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISATH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uII0/1aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMeTp,
phIYar, HOJBMKHBINA U HETIOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapakTepu30BaTh NPUHIUMBI  JEHCTBUS M3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX ONuUcaHui (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOIiCTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  UHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUYECKUX 3HAHUNW B TMOBCETHEBHOM
KU3HU JJi1 oOecrieyeHus: 0€30MacCHOCTU MPH OOpaIleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 5KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOLIeH Cpe/ie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(OpMmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUMBOM WM MOXKET OBITh
HEOCTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YU€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MYECKOoro - coAepXaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIC U YCTHBIE COOOILICHUS HA
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPKAHUSI, B TOM



qyclie MyOJUYHO JelaTh KPAaTKUe COOOIEHHs O pe3yibTaTaxX MPOCKTOB
WK Y4eOHBIX HCCIEJIOBaHUN, MpPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB M HCCIEIOBAHUI paclpenesiarh
00s3aHHOCTH B TPYIlE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layamMH,
CICAUTh 34 BBIIOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IpPYyNINbl,  BBICTPAaWBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(Hble Tela, HACBIEHHBIH W HEHACHIIIEHHBIN Iap, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pACIIMPEHUE U C)KaTHE, TeIllolepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWLISPHBIE SIBICHUS, UCIIAPEHUE,
KOHJICHCAllUs, IJIABJICHHUE, KpUCTaUiM3auus (OTBEpIEeBaHUE), KUIICHUE,
TeIuIonepesaya (TEerIonpOBOHOCTb, KOHBEKLUA, U3IIy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3aps0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JIsI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKLIMS)
0 ONUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SBJIEHUS B MPUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JICKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, poib MAarHUTHOIO IOJS JJs JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHUE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKue BEIMYMHBI (TEMIIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBAa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHUs, yHeIbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTb BO31yXa, AIEKTPUYECKUU 3apsl,
CHJIa TOKa, DJIEKTPUYECKOE HAIPSKEHHE, COIPOTUBIIECHUE IPOBOJHMKA,
yIEIbHOE  CONPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
JIEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3NYECKUl CMBICI HCIOJIb3YEMbIX BEJIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyeCKUX BEIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO--KHHETUYECKONH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUHN MOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaja, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, Ipd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTEMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PM3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajaud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble il €€ pelleHHs, NPOBOAMTH pPAacuéTbl U CpPaBHUBATH
HOJIyYEHHOE 3HaUY€HUE (PU3NYECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METO/OB, MCIOJIb3Ys] OMUCAHHE HCCIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCT MOpPsJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBOBL;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
$uznyecKuX CBOWCTB TeN (KaMWJUISIPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro o0béma, TemMreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BeTa M3JIydarolie (IIOTIOLIAoLIeil)
IIOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATYpPbl KUJIKOCTH U
wiomanu €€ IOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHCTBHE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEUCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yaJiM3alUsl MArHUTHBIX TMOJIEM MOCTOSHHBIX MArHUTOB, JE€UCTBUS
MAarHUTHOIO TOJII HAa MNPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (hopMyIupoBaTh
pOBEpsieMbIe MPEINOJIONKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBINIOJIHATh ~ NPSIMBIE  WU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIAJKHOCTM BO3[lyXa, CHJIBI TOKA, HANPSDKEHHS C HCHOJIb30BAHUEM
aHaJOrOBBIX NPUOOPOB U JATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUYHUHBI OT
Jpyrol C UCIOJb30BAaHUEM  TMPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTD
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIbHOTO COIPOTUBIICHHS BEIIECTBA MPOBOJHNUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANPKEHUS Ha  IPOBOJHUKE,
WCCIIEIOBAHUE TMOCIEAOBATEIIBHOTO W  MNAapajUIeJbHOTO COCAMHECHUU
MIPOBOJHUKOB): TIAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIIOKEHHOMY IUIaHy, (DPUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TrpaduKoOB,
JI€JIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHSI (PU3NUECKUX BEIWYUH (yIeIbHAs
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHWE TPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMIOKEHHOW MHCTPYKLUHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYMHBIL;

co0Jro1aTh MpaBWiia TEXHUKHA 0€30MMaCHOCTH TP paboTe ¢ 1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CYETUYUK DIICKTPUUECKOW HSHEPTUH, 3JIEKTPOOCBETUTEIBHBIC
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHUW U HEOOXOIUMBbIE
bu3nYecKue 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTEIbHBIC
npuboOpsl MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKUX



Henei ¢ mociae0BaTeIbHbIM U MapayljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MPUMEPaXx)
MPAKTHYECKOTO HWCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOMU
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIEel cpee;

OCYIIECTBIISAITh TOWCK HWHPOpMAuu  (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATh  MH(GOPMAIMIO, KOTOpas
ABIIACTCS IPOTUBOPEUMBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUU YUY€OHBIX 3a/laHUN HAYYHO--TIONMYJISPHYIO
auTepatypy  (Qu3MYecKoro coiepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaThb COOCTBEHHBIE NMUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMUS,
0000mmasi wH(pOpPMAIUIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONIlEp)KaHWs, B TOM YHCIE MMYyOJWYHO TIPEIACTABIATh PE3yJIbTaTh
MPOEKTHON WJIM KCCIIEeNOBATENbCKON JEITEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBOXKAATh BBICTYIIJICHHE MPE3CHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOCKTOB U HCCICIOBAHUN (PU3NICCKUX
MPOIIECCOB paclpeeNaTh OOS3aHHOCTH B TPYMNIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHIy 00yueHus B 9 kJacce rpeMeETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUI:

WCIIONB30BaTh IOHSATHSA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCONIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOIO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, OJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CIEKTPbI UCITYCKaHUsSI U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPIETUKA,



paznuyaTh SBJICHHS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE [BIKEHUE, CBOOOIHOE
najicHUuE TeJ, PABHOMEPHOE JBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)KCHHE, KOoJeOaTeapbHOe NBIDKEHHE (3aTyxarollue M
BBIHYX/ICHHBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHMHOE PACIPOCTPAHCHHE, OTPAKECHHE W IMPEIOMIICHUE
CBETAa, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OCJIOr0 CBETa B
CHEKTp ¥ CJOXXEHHE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITy4YEHUS) TI0 ONTMCAHHIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OTIBITOB,
JTEMOHCTPUPYIONTUX TaHHOE (PU3HYECKOE SIBIICHHCE;

pacmo3HaBaTh MPOSBJIICHHE W3YYEHHBIX (U3MUECKUX SBICHUNW B
OKpy)XaromeM Mupe (B TOM 4Yucie (U3MUECKUe SIBICHHUS B IMPUPOJE:
NIPUIUBBI U OTIUBHI, IBIKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JBIDKEHUE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3X0, IIBETa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaJlOaKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3IyYeHUN Ha
OpraHW3M YEJIOBEKa), MPU JTOM IEPEBOJUTH MPAKTHYECCKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU

OTHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (GU3MUYECKUE SBJICHHS, UCIIOIb3YS
dbu3ndeckue BEIWYUHBI (CpPEeIHSIsI U MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEMENICHHE, MyTh, YTIIOBas
CKOpOCTh, CHJIa TPEHHS, CHJa YIPYTOCTH, CHJIA TKECTH, YCKOPCHHE
CBOOOMHOTO TMAJeHUS, BEC TeJla, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, MOTCHIMAIBbHAS DSHEPIHs Tea,
MOJHSTOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHITMATBHAS DHEPTUS CXKATOU
NPYXKWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NIEPHUOJ U YacTOTa KojeOaHWH, YIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPEbl), TIPU OMUCAHUH
MPaBUJILHO TPAKTOBAaTh (M3UYECKUN CMBICI WCIOJIb3YEMbBIX BEIIMYHH,
0003HaUCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBANOINNE JAaHHYIO (U3MYECKYIO BEITUYHMHY C JPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKN N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIMUNH;
XapaKTepu30BaTh CBOKMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUM, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI CYNEPHO3UIMKA CHJI, HPHHIUI OTHOCUTENbHOCTH [ anmes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3allMChIBATh €r0 MaTEMaTHIECKOE BBIPAKCHHCE,

OOBSCHATH (DPU3MYECKHE IMPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE H B
KOHTEKCTE CUTYallHii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (ONMparoluecs Ha cucreMy u3 2-3
YPaBHEHMIA), HCIIOJNIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISTh HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHHUs, IIPOBOAUTH PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HA4YCHHS (HU3HUYECKOU
BCJIMYMHBI,

pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU MOMOIIH
(GU3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
IPOBEPSEMOE  TIPEAIOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD IOPSIKA
NPOBEICHUSI  HWCCIECNOBaHMS, JeNaTh BBIBOJBI, HWHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOICHUHN U OTBITOB;

NPOBOJAMUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
du3nYecKuX CBOWCTB Ten (M3y4eHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCUMOCThH IEpPHOAa KOJeOaHWid NpPYKUHHOTO
MasiTHUKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pasiokeHue Oeoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUCHHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTAaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITa W  €ro  pe3yibTaThl,
(GbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, ONpeaersis
CpelHee 3Ha4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEHUs
(M3MEepUTENHHOTO TTPUOOpA);

NPOBOJANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJIB30BAHUEM TPSMBIX HM3MEPEHHI (3aBUCUMOCTH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIKEHHUU 0€3 HayaJbHOW CKOPOCTH, MEepHoja
KOJIeOaHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpejIoMJIeHHs] OT yria
najieHus): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYeCKuX BETWYMH B BUJIC TaONHIl U TpaduKOB, JIEIaTh BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MUYECKUX BEIMYUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TMpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJIHOTO MaieHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas padboTa M MOIIHOCTb, 4acToTa H
nepuoa KojeOaHWW MaTeMaTUYecKoro W TMPYKMHHOTO MAasiTHHKOB,
onTHYecKass cuja coOuparoumed JMH3bl, PpPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJYUYECHHBIE PE3yNIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro1aTh NMpaBuiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/1I0BaHUEM;

pa3inuyuaTh OCHOBHBIC TPU3HAKK M3YYEHHBIX (QPU3NYECKUX MOJIEICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJeNlb aToMma, HYKIOHHas
MO/IeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIMUIBI  JEHCTBUA HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX oOnucaHusd (B TOM YHUCIE:
CIOUIOMETp, NaTYUKH I[OJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, Mepuckorn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HMCHOJIb3YSd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxoaumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOILECCOB
IpU pEIIEHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MOCTPOCHUS N300paXKEHHH B IIIOCKOM 3€pKajie M COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHMOPMALMIO O  [PUMEPaXx)
MPaKTUYECKOIO MCIOJIb30BAHMS (DU3MUYECKUX 3HAHUM B TOBCEIHEBHOMU
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU OOpallieHuy ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBISATh TMOUCK wHPOpMAMU  (U3UIECKOTO COACPKAaHUS B
HuTepHeTe, caMoCTOSATENHHO (POPMYIHUPYST TTIOUCKOBBIM 3aIIPOC, HAXOIUTh
yTH ONPEACIICHUS TOCTOBEPHOCTU MOTYYCHHOW MH(POPMAIIMA Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

UCTIOJIb30BaTh MPH BBITIOJHEHUN YUYEOHBIX 3alaHUi HAYIHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3HUECKOTO  COJIEpkKaHUS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MaTepHET, BliageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOINECHUS HAa OCHOBE
UHPOpPMAIIMKU W3 HECKOJbKUX HWCTOYHUKOB (DH3UUECKOTO COACpKaHWUS,
MyOJMYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIM MCCIICOBATEIHCKON
NEATETbHOCTH, TPU OTOM TPAMOTHO  HCIOJIh30BAaTh  HM3yYCHHBIN
NOHSATUWHBIA ammapar Hu3y4aemMoro pasaena (U3UMKH U COMPOBOXIAThH
BBICTYIUICHHE TpE3eHTAlMel ¢ y4€ToM O0COOEHHOCTEeH ayauTOpHUu
CBEpPCTHUKOB.



4. TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbubnuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHHCCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JIBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexka [HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue Te
bu6mmoreka [IOK
B M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Crna. Buget cun 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [anenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuakoctn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paszgen S. PaboTa 1 MOIIIHOCTB. JHEPIUst
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
1.2 Tenuiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHUS
)1 DnekTpruyeckue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHHYEeCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0J1e0aHus ¥ BOJTHBI
Bbu6nuoreka [JOK
2.1 Mexaandeckue Kojiaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHu4ecKkue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBIE SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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