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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHWW K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTelIbHOW MPOTPAMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogasanus yueoHoro npeamera «DOusukay.

Copepxannie mporpamMmbl MO (PU3MKE HaMpaBiIeHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio H3y4YeHUs
bu3MKKM Ha JAESATENbHOCTHON OcCHOBe. B mporpamme mo ¢u3ukKe y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHoOro mnpenmera B peanusanuu TpedoBanuiik ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METaNpPEIMETHBIM pe3ysibTaTaM O0y4eHUSs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma o gu3uke ycTaHaBIMBAET pacipeesieHne y4eOHoro Marepuania
1o rogam oOydeHus (10 KjaccaM), IpeJjiaraeT NpuMepHyI0 MOCIe0BaTeIbHOCTD
W3YUYEHUs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COJACPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXCsl.

[Iporpamma mno ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/ITaHUU paboyveil MporpaMMBI o yueOHOMY MTPEAMETY.

®dusnuka SABISETCS CHUCTEMOOOpA3yIOIUM JUJIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MMOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, HM3y4YaeMbIX XUMHUEH, Ouoiorueu, actpoHomuend u (HU3NUECKOU
reorpadguei, BHOCHUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KapTUHY MHUDA,
MPENOCTaBsieT HaumOoJiee SICHbIE O00pas3llbl MNPUMEHEHHs HayyHOTO METOo/a
MO3HAHUSA, TO €CTh CII0C00a MOYyYSHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOro OOpa3oBaHUsA B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJarolmuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEANOJaraeT OBJIAJICHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OIIEHWBATH U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHMSI,;

e HHTEPIPETUPOBATH  JaHHBIE W  WCIOJB30BAaThb  HAyYHBIC
JI0OKa3aTeIbCTBA JIJIS [TOTYYEHHS BHIBOJOB.

Henmu wusyueHuss (¢GU3UMKM HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs
onpenenensl B Konueniuu mnpenogaBaHusi yyeOHoro mnpeamera «Dusuka» B
oOpa3oBaTenbHBIX oOpraHu3amnusax Poccuiickoit ®enepanuu, peann3yroONINX
OCHOBHBIE 00I11Ie00pa30BaTEIbHBIE MTPOTPAMMBI, YTBEPKIEHHON peIlieHuEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [T1K-48H).
esu n3yyeHuss 3aHUMaueIbHOU (PU3UKM:

npuoOpeTeHue HMHTEpeca W CTPEeMIICHUS OOy4alomMXCsi K HayqYHOMY
U3yYEHHUIO TPUPOABI, PAa3BUTHE HMX HWHTEIUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENFCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa H3Y4YCHHUS
OCHOB CTPOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEJICTaBICHUA O poyid (U3MKHU IS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBIEHUH O  BO3MOXHBIX  cepax  Oyayuien
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy 0OOy4eHHUIO B 3TOM HalpaBJICHUHU.

JlocTikeHrne 3THX Ieliel MmporpaMMbl 1O (U3WKE HA ypOBHE OCHOBHOTO
o0111ero oOpazoBaHusl 00ECIICYNBACTCS PEIICHUEM CIEAYIONUX 3a4a4:

npuoOpeTeHrue 3HaHWM O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBACHATH (DU3UUYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJOB PEIICHHWS TMPOCTEHINNX pacy€THBIX 3a1a4 C
UCITIOJIb30BAaHUEM buznIecKux MOJIeTIEH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOTHATE OIBITHI,
JabopatopHble  pabOThl M AKCIEPUMEHTANIbHBIC HCCJICJAOBaHUSA C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACepKaHus,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podheCcCUOHATILHON ACSTEIbHOCTH, CBSI3aHHBIMU
c (GUBMKON, W COBPEMEHHBIMH TEXHOJOTHSIMHA, OCHOBaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus orBoautcst 102 yacoB: B 7 kiacce — 34 yacos (1 yaca B Hezenio), B 8
kiacce — 34 gacoB (1 yaca B Hexemo), B 9 kiacce — 34 yaca (1 gaca B Hemeno).

[Ipensaraemelii B mporpamMme 1o ¢Gu3MKe nepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHATENbHBIM XapaKTep, yUUTeNb JIeJaeT BIOOp MPOBEACHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM WHIWBHIYAIBHBIX OCOOCHHOCTEU
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (Pu3uKe.



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

dusnka u pusnyecKHe MeToAbl H3yUYeHHus1 MPUpPobI (3 yaca)
®duszuka — Hayka o mnpupoje. HaOmionenus u omnucanue (GU3HUECKUX
apieHnit. Ouszndeckue npuOopsl. GU3NUYECKHUE BEIUYUHBI U UX U3MEPEHHUE.
[TorpemHocTn m3mepeHun. MexayHaponHas cucrema eauHuin. Haydssii
MeToJl mo3HaHus. Pu3nYecKuil SKCTIepUMEHT U (pusmdeckas Teopusi. Hayka
Y TEXHUKA.

MoJiekyasipuasi puszunka (2 gaca)
Ctpoenue BemiecTBa. TemioBoe ABUKEHUE aTOMOB U Mojekyn. duddysus.
B3aumopeiicTBrue yactuil BemecTsa. MoJienu CTpOEHU Ta30B, KUJIKOCTEN U
TBepAbIX Tesl. OObsICHEHUE CBOMCTB BEIIECTBA HA OCHOBE dTUX MOJIEJICH.

Mexannueckue siBjieHHs (27 4acoB)
Mexannueckoe npmxeHue. Cpennss ckopoctb. Macca tena. [lmoTHOCTB
BelllecTBa. MeTobl U3MEPEHUSI MACChl U TUIOTHOCTH. B3anmoneiicTBue Ted.
Cuna. IlpaBuno cnoxkenus cwi. Cuna ynpyroctd. Meroasl U3MEpeHUs
cunpl. Cuna TsKeCTH. 3aKOH BCEMHUPHOro TsiroreHus. Cuiia TpeHus.
HaBnenue. AtmocdepHoe naBiaeHre. MeTopl U3MEpPEeHUs JTaBJICHUs. 3aKOH
[Tackans. ['uppaBnrueckue MalmuHbl. 3aKOH ApXuUMeaa. Y CJIIOBHE IJIaBaHUs
Tea. MOMEeHT cuibl. YcClIOBHE paBHOBecHs pbluara. L[eHTp TspkecTu Tena.
VYcnoBust paBHoBecusi Ten. Pabora. MomHocte. Kunetudeckas wu
MOTEHUIMAJIbHAS HHEPIUU. 3aKOH COXPAHCHHUS MEXaHUYECKOW HHEPruu.
[Ipocteie Mexanusmbl. Koadduiuent mnone3Horo paedctBus. MeTomabl
M3MEpEHUs SHEPTUH, padOThl U MOITHOCTH.

O000menne MmaTepuasna (2 yaca)

8 KUIACC

Beenenne (1 yac)
[IpoBeneHre MHCTPYKTaXKa MO TEXHUKE O€30MacHOCTU B KaOWHeTe (PU3UKH.
JleMOHCTpalus 3aHUMATENIbHBIX ONBITOB W3 Pa3HBIX pa3lesioB (PHU3UKH.
BukropuHa Ha 3HaHUA U YMEHHUS, IOJIyYEHHBIE B TPOIILIIOM TOJTY.

Temnora — ocHoBa :ku3uu (9 yacos)
Uro xomoxnee? llonsTue Temmeparypsl U rpagycHuka. Mcropus cosganus
rpagycHuka. Mzomsuumst tersa. Illy6a rpeer! 3araaku. Kak corpetbes
suMon? JKumuime sckuMocoB. Paccka3z yuurtens mo Teme HazHauenue
BEPXHEU OJICKIbl U MPUHILIMII MHOTOCJIOMHOCTH B OAEXKJE.» TepMoc U ero
ycTpoiicTBo. M3rorosnenne camoaenbHOro repmoca. Kak coxpanuts temino?
Xonoa? 3aueM CKOBOPO/IE AEpPEBIHHAS pyyKa?
IIpaxmuueckue pabombvi:

e M3YYEHHUE XOJIOJHBIX, TEIUIBIX U TOPSYUX TEJT;

¢ H3y4YCHHE CIIOCOOOB MEpeIayuu TEIIa;



¢ H3TOTOBJIICHHE CaMOJEIHLHOTO TEPMOCa;
¢ KakK COXpPaHUTh TEII0? X0a01?
dus3uka armocdepsl (3 yaca)
CocraB armocdepsl. BnaxHocTh Bozmyxa. OOpa3oBanue TymMaHa U 00JIaKOB.
BrnaxxHocTh, BbINAJEHUE KUCIOTHBIX Joxaed. (OOpa3oBaHue BeTpa.
[TapHuxoBbIit 23d(PeKT 1 ero maryoHoe BIUSHHUE.
Jlemoncmpayuu:

1. Crpoenue atMocdepsl.
2. OOpa3zoBaHMe TyMaHa IMPHU OXJIAKICHUH BJIQXKHOTO BO3AyXa.
3. KonzeHcanus napoB BOJIbI IPH OXJIAXKICHUH. BhIajgeHue pockl.

3KCVI€leM€HWldJZbel€ 3a0a4u:

1. OnpeneneHue TOYKU POCHI.
2. HaGnroneHue nepexo/ia HeHACHIIICHHBIX MapOB B HACHIIIICHHEIE.

DJeKTpUYecTBO MOBcIoay (7 yacoB)
DOnexkTpudyecTBO Ha pacuéckax. OCTOPOKHO, CTaTUYECKOE SIEKTPUYECTBO.
Ectp 1m mosb3a CTaTHYECKOTO DIEKTpUYECTBA? ODIJIEKTPUYECTBO B
UTPYIIKaX. OJEKTPUYECTBO B OBITY. YCTPOHCTBO TaIbBAHUYECKOTO
AIIeMEHTa. Y CTpOMCTBO OaTapeuKu.
IIpakmuuecxkue pabomui:
« HaGmonenue anekTpocTaTuku. DIEKTPUUECTBO HA pacyEcKax.
o H3yuyeHune cTaTHUECKOTO IEKTPUUIECTBA.
o  DJEKTPUYECTBO B UTPYLIKAX.
o H3yuaem GaTapeiiky.
Marnerusm (7 yacoB)
Kommac. Ilpunnun pabotel. OpHEHTHpOBaHHME C TOMOILIBIO KOMIaca.
Maruut. MarHuTel TOJIOCOBBIE, JyrOBbIE. 3aHUMATENIBHBIE OIBITHI C
MarHutamMu. MarnutHas pyna. MarautHoe mone 3emud. M3roroieHue
MarHura.
Ilpakmuuecxue pabomui:
o OpueHTHpOBaHKE C MOMOLIBIO KOMIIACA.
o 3aHMMATEJIbHBIE OIBITHI C MATHUTAMM.
o M3srorosneHue marsura.
CBeTtoBble siBJieHHs (7 4acOB)
Hcrounuku cera. YcrpoiictBo riaza. [Ipocmotp Bumeodunsma. [Tonstue
TeHn U nonyreHu. JlyHHele m CosHeuHble 3aTMeHusA. COJIHEUHBIE 3alYMKU.
3azepkanbe. WMimmosun. llBer kommakT-gucka. MpuibHbIM cnekTp. Paagyra B
npupozae u noma. Yuum nseta paayru (Kax Onnaxasl Kak 3BoHaps ['opoackoit
Cnoman @onaps).Kak crmomare nayd? Kak 3axeur oronb? IlomyueHnue
1300paKeHHsI C ITOMOIIBIO JTMH3.



Ipaxmuueckue pabomol:
o Teatp Tenen.
o CoJiHeUHBIC 3alYHKHU.
o 3azepkaiibe. Mimo3uu.
o Kak cromats myu?
o IlonyueHnue M300pakeHUS C TOMOUIBIO TUIOCKUX U CHEpUUECKUX
3epKall.
o IlonyueHue n300paskeHUsI C TOMOIIBIO JIUH3.

9 KJIACC
KunemaTnka (8 uacoB)

CrocoObl  omMcaHusl MeXaHWuecKoro JBrkeHus. Cucrtema oTcuéra.
[IpssmonuHeiiHoe JBHKEHUE. [IpsMONMHENHOE pAaBHOMEPHOE [BUKEHUE TIO
miockoctu. IlepeMelieHue M CKOPOCTH IIPU  PABHOMEPHOM JBWJKCHUHU 11O
MIOCKOCTU. OTHOCUTENBHOCTh JIBHKEHUA. CroxeHue nBokeHUH. I[lpuHuumn
HE3aBUCHUMOCTH JIBUKEHUM.

KpuBonuHeitHoe ABWKeHHE. J[BUKeHUE Tena, OpOIIEHHOro MOJ YIJIOM K
ropu30HTy. PaBHOMEPHOE ABMKEHHE IO OKPYKHOCTH. YTJIOBasi CKOpocTh. llepnon
1 yactoTta BpaumieHus. CKOPOCTh U YCKOPEHHE IIPH PABHOMEPHOM JABHKEHHH IO
OKPY’KHOCTH.

Jlabopamophwie pabomul:

o W3yuenue nBuxeHust CBOOOJHO MAJAIOIIETO TENA.
o H3yueHue NBHKEHUS IO OKPYKHOCTH.

IlpumepHvie memovl NPOEKMHBIX U UCCIEO0B8AMENLCKUX PAOOM:

o OmnpeneneHne  CKOPOCTH  PAaBHOMEPHOTO  JIBDKEHMS  IIpHU
UCITIOJIb30BAaHUU TPEHAXKEPA «OeroBast JOPOKKay.

o Hcropuueckass  pEeKOHCTPYKLUSA OIIBITOB lanunes o
OTPEIEIICHUIO YCKOPEHUS CBOOOTHOTO MaJ€HUs TeN.

o [lpuniunbl paboThl TPUOOPOB JUISI U3MEPEHUS CKOPOCTEH U
YCKOPEHHUM.

o Ilpumenenne CBOOOIHOTO TMAaJCHUS JJISI U3MEPEHUS PEAKIUU
YeJIoBeKa.

o Pacuér TpaeckTopum ABMKEHUS NEpCOHAXEN pacckas3oB P. Pacro.

Junamuka (9 yacos)

Nuepunanbabie cucremsl otcuéra. Cuia. 3akonsl HeroToHa. JIBHMKeHmHe
TeJla TOJ JECUCTBUEM HECKOJIbKUX TeJ. JIBH)KEHHE CHUCTEMBI CBA3aHHBIX TeEIl.
JluHaMyKa paBHOMEPHOTO JIBM)KEHHSI MATEPUATIbHON TOUKH 110 OKPYHOCTH.

Knaccel  cun.  3akoH BCEMUPHOTO TATOTeHUs. JIBMIKEHME ILJIaHET.
HckycctBennble  cnyTHukH. ConHeunass  cucrema. Mceropus — pa3BuTHSA
npeacrasieHnii o Beenennoit. Ctpoenue u sBontonns BeesreHHo.

Jlabopamophwvie pabomol:



o U3mepenue Macchl Teda C  HCHOJB30BAHHMEM BEKTOPHOIO
Pa30KEHUSI CHIIBI.

o U3yueHue KUHEMATHMKU W JUHAMUKH PABHOYCKOPEHHOTO
JBH>KCHUSL.

o H3yueHue TpeHUsT CKOIbKEHHUS.

IIpumepHvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM.:

o Hcropuueckasi peKOHCTpyKIMsl onbITOB KyinoHa U AMOHTOHaA 1O

ONPEICIICHUIO BEIMYMHBI CUJIbl TPEHUS CKOJIbKEHUS.
o IlepBble UCKYCCTBEHHBIE CITyTHUKHU 3€MIIH.
o Kak oTianuarorcss MexaHWYecKHe TMpollecchl Ha 3emiie  OT
MEXaHUYECKUX MPOLECCOB B KOCMOCE?
o Tena ConHEYHOU CUCTEMBI.
o  OTKpbITHS Ha KOHYMKE TIEpa.
HNmnyabc. 3akoH coxpaHeHusi uMIyJibca (3 yaca)

Nmnynec. U3Mepenne nmnyiibca MaTepuaibHOM TOUkU. Cuctema Tei. 3aKoH
COXpPaHEHUS UMITYJIbCA.

IIpumepHvle memuvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

« PeakTuBHOE IBU>)KEHUE B IIPUPOIE.

« Paccnegoanue JITII ¢ momonibro 3aK0OHa COXPAHEHUSI UMITYJIbCA.
Mexanudeckasas padora. MexaHnyeckasi JHeprusi. 3aKOH COXpPaHEHHS
MeXaHUu4YecKoil Heprum. (2 yaca)

Mexannueckas paboTta, MoIHOCTh. KuHeTnueckas U MNOTEHIHAIbHAs
sHepruu. MexaHudeckass HSHEprusi CHUCTEMbl Tell. M3MeHeHue MexaHM4ecKOou
SHEPIruM. 3aKOH COXPAHECHUSI MEXaHUYECKOUN SHEPTUH.

Jlabopamophwvie pabomul:

o Brpruncnenue paboThl CUTIBI.

IIpumepnvie membl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

o Omnpenenenue cpeaHEN MOITHOCTH Y€JIOBEKA 33 CYTKHU

o Pacuér usMeHeHus: MEXaHUYECKOM IHEPTUK OACKETOOIBLHOIO Msya

3a OJWH ynap/cepuro yaapoB U rpaduueckoe MpeacTaBICHUE
3aBUCUMOCTH U3MEHEHUS SHEPTUHU OT KOJIMUECTBA yAapOB.

o DOKCIEpUMEHTAJIIbHBIC 3aJjayd Ha  HCMOJb30BAaHUE  3aKOHA

COXPaHEHHUS YIHEPTUH.
Craruka (2 yaca)

PaBHoBecue Tema. MOMEHT cuibl. YCJIOBHE PABHOBECHS TBEPAOTO TeJIa.
[IpocTeie MEXaHU3MBI.

Jlabopamophwvie pabomul:

« OmnpeneneHune HEHTPOB MACC PA3IUYHBIX TeN (TPHU COCO0a).

IIpumepnvie membl RPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

o IlpuMeHeHME TIPOCTBIX MEXAaHU3MOB B CTPOUTEIBCTBE: OT
3eMJISTHKH J10 HeOOCKpEDa.



o HccnenoBaHne KOHCTPYKIMHU BEJIOCUIIENA.
Mexannveckue Kojiedanus 1 BOJIHbI (3 yaca)

Mexanuueckue konebOanus. [IpeoOpazoBaHue SHEPTUM MPU MEXAHHUUECKUX
KojeOaHusix. MareMaTuyeckuii U TNPYKUHHBIM  MasTHUKU. CBOOOJHEIE,
3aTyXarollMe W BbIHYXKJIEHHbIE KojeOaHus. Pe3onanc. MexaHuW4eckue BOJIHBI.
JInvHa ¥ CKOPOCTh BOJIHBI. 3BYK.

Jlabopamopmwvie pabomol:

o /3ydeHue kojeOaHUI HUTSIHOTO MasITHUKA.
IIpumepHvle membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:
o CrpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTBL.
« KonebarenpHble cCTEMBI B IPUPOJE U TEXHUKE.
DJIeKTPOMArHUTHBIE KoJieDaHus M BOJIHBI (3 yaca)
[lepemenHslii a5iekTpuyeckuii Tok. KosebaTenbHblid KOHTYp. BbIHYKIeHHBIE
U CBOOO/IHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHN .
DIJIEKTPOMArHUTHBIE BOJIHBI U KX CBOMCTBA.
IIpumepHvle memol NPOEKMHBIX U UCCIEO08AMENLCKUX PADOM:
o IIpuHUUIIBI PaANOCBA3U U TEIECBUIACHUS.
o BiusgHME 3JIEKTPOMarHUTHBIX U3TYYEHHUI HA )KUBBIE OPraHU3MBI.
o MH3roroBneHue yCTaHOBKH [JIi JEMOHCTPAllMM OIIBITOB IO
AIIEKTPOMATHUTHBIM U3TyYEHUSM.
o OnekTpoMarHutHoe uainydeHue CBY-neun.
JlabopamopHhwvie pabomol:
o H3MepeHue nokazarens NpeaoOMIICHHs BOJBI.
®du3uka aToma u aToMHOro sijipa (3 Jaca)

Crpoenue aroma. [lormomenne n ucnyckanue cseta aromamu. ONTHYECKHUE

cnektpel. OmnbiTel Pesepdopna. Ilnanerapnas momens atoma. CtpoeHue

aTOMHOIO s/ipa. 3apsI0BO€ W MacCOBOE YMCIIO. SepHbIE CHIIbI. DHEPIHUs

CBS3M ATOMHBIX SJEp. 3aKOH pPaJMOAaKTHUBHOTO pacmaga. Anbda-, Oera-

pacnazel. [IpaBuiia cmemenus.

Snepuble peakuuu. [lenmenue w cuHTE3 Anep. SaepHas SHeEpreTUKa.

Nctounuku sHeprum CosHIA U 3BE3I.

Perucrpanus saepHsIx n3nyyeHnid. BnusHue paguoakTUBHBIX U31y4YeHUN Ha

KUBblE OpraHu3mbl. Jlo3uMerpusi. DKOJIOrMYECKUE MpPOOJEMBbl SACPHON

DHEPreTUKH.

IIpumepHvie memovl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

o Hcropus nzyuyenus aroma.

o Hsmepenue KIIJI comneunoit 6aTapen.

o HeBuaumble u3nydeHus B CIIEKTPE HArPETHIX TEJ.
Oooomaroiiee 3anarue (1 gac)



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydenne pu3nku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare u3yuenus GU3MKKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuaromierocst 0yayT copMUpOBaHbl CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YJacTH:

1) mMaTpMOTHYECKOTr0 BOCTIMTAHUS

— IPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HUECKOW HAYKU;

— HEHHOCTHOE OTHOILEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

— F'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYX/IE€HUU OOIIECTBEHHO 3HAYUMBIX
M OTHUYECKUX Tpo0JieM, CBS3aHHBIX C MPAKTHYECKUM IPUMEHEHHEM
JOCT)KEHUM (PU3UKH;

— OCO3HaHUE BAXHOCTH MOPAIBHO--3TUYECKUX NPUHLMUIIOB B ACATEIBHOCTU
YYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS

— BOCIIPUSITUE ACTETHYECKUX KadyeCTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
IIOCTPOEHMUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHNS:

— OCO3HaHUE ULEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJOTHM, BAXKHEWILIEH COCTAaBIISIOLICH
KYJbTYPBIL;

— Ppa3BUTHE Hay4dHOH J0003HATENIBHOCTH, MHTEpeca K HCCIEI0BaTEIbCKOM
NEATEIIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYpPbl  310pPOBbSi W  OMOLHOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHME LIEHHOCTH Oe3omacHoro obOpas3a >XM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH NpaBWJ O€30MacHOro TMOBEIEHUs Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00O0pY/IOBaHHWEM B
JOMAIIHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIeKCUHU, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO K€ IPaBa y IPYroro 4eJoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUSI:

— AKTUBHOE y4YacTHM€ B PEUIEHHWU MPAKTUYECKHX 3adad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3aliM, ropojaa, Kpas) TEXHOJOTHYECKOU U



COIMAIbHOW HAIPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE W (PU3HUECKHX
3HaHUM;

e — MHTEpEC K NMPAKTUYCCKOMY U3YUEHHUIO TPodeccuid, CBSI3aHHBIX C (DU3UKOM;

e 7)3KOJOrMYECKOT0 BOCIIHTAHUS:

e — OpHUCHTAIMs HAa NMPUMEHEHHE (U3MYCSCKUX 3HAHUW ISl pElIeHHs 3ajad B
00JIacTH OKpy>Kalollle cpefpl, IJIaHUPOBAHUSI MOCTYNKOB M OIEHKH HX
BO3MOKHBIX MOCTEACTBUM JIJI1 OKPYKAIOIIEH CPEJIbl;

e — OCO3HaHHWE IJ00AILHOIO XapakTepa JKOJIOTHYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) agmanmTanmyu K HM3MEHSIOIMIMMCS YCJIOBHSM COIHAJILHOW W TPHPOTHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUU WCCICAOBAHUN W
MPOEKTOB (DPU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTHUX,

e — TIOBBIIICHHME YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUYECKYIO
JIeSITETIbHOCTD;

e — IOTPEOHOCTHh B (POPMUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIE (OPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHME JMe(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B NPUOOPETEHUH HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCIIOJIb30BaHHEM (hU3NUSCKUX 3HAHU;

e — OIICHKAa CBOUX JICUCTBHM C Y4€TOM BIMSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJI00aIbHBIX TTOCJIE/ICTBHI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHHs HporpaMMbl MO (M3MKE Ha YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y oOydaromnierocsi Oyayt copMUpOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATEIILHBIC YHUBEPCATbHBIC yUeOHBIC ACHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  yd4cOHBIC  JCHCTBHUS, PETyJSATHBHBIC
YHHBEpCAJIbHbIC yU4eOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

Bba3oBble JJoruueckue 1elcTBUA:
e BBUIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALNU, OCHOBAHUS IS
0000IIIEHUS U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PaKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3M MPU HM3yYEHUU (U3UUCCKUX
SIBIICHUI M MPOIIECCOB, JIeTaTh BBIBOIBI C UCIIOIb30BAHUEM JICTyKTUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUTIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpATh CHOCOO pelieHus y4yeOHOW (Pu3ndecKoi
3amaun (CpaBHEHHE HECKOJBKHMX BapHAHTOB PEIICHUS, BHIOOpP HamOojee
MIOJIXOJISITIIETO ¢ YUYETOM CaMOCTOSITEIHPHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBare/bCKue el CTBHA.

MCIIOJIB30BaTh BOMIPOCHI KaK UCCIIEI0BATEILCKUM HHCTPYMEHT MMO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJBIINOe HCcCIeoBaHUE (U3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(POPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JayibHEWIIee pa3BUTHE  (PUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

IPUMEHSATH Pa3IUYHbIE METO/bI, NTHCTPYMEHTHI U 3alpOCHl IPH IOUCKE H
orOope MHGOPMALMK WIM JAHHBIX C Y4ETOM MPEJIOKEHHON y4eOHOU
dbuznyeckoit 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IpE/ICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMalIbHYI0 (opMy THpeacTaBiICHHUS
uHpopMalMu ¥ WUIIOCTPUPOBATH pElIaeMble 3aJladyd  HECJIOKHBIMU
cXeMamu, luarpaMmmamMu, HTHOU rpaukoi U MX KOMOWHALUSIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

B XOJI€ OOCYXEHHUS Yy4eOHOro Marepuaya, pe3yJbTaTOB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI 1
BBICKA3bIBaTh HJCH, HAICJIICHHBIC Ha PEIICHHWE 3aJa4d W IOAJCpKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHNS;

COMOCTaBIISATh CBOM CYXIEHUS C CYXKISCHUSIMH JPYTUX YYACTHHUKOB
Juanora, OOHapyKUBaTh Pa3IN4KMe U CXOJICTBO TTO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATH PE3yJIbTaThl BRITIOJIHEHHOTO (PU3MUECKOTO OIBITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh HW  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYIbHONH pabOThl MpU PEIICHHH KOHKPETHOW (U3HUYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOM JEATEIHHOCTH, OPTaHU30BBIBATH JICHCTBUS
no e€ JOCTIXKEHHIO: paclpeneNsiTh pOJH, O0O0CYXIaTh MPOLECCHl U
PE3yNIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;
BBITIOJHATH CBOIO 9acTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yiibTara o
CBOEMY HAIIPABJICHUIO M KOOPJAUHHUPYS CBOM JCHCTBUS C JPYTHMH
YICHAMH KOMaH/IbI;

OIICHWBATh KA4YE€CTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSIM,
CaMOCTOSATEITEHO C(OPMYITMPOBAHHBIM yU4aCTHUKAMH B3aHMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATH MPOOJIEMBbI B )KM3HEHHBIX U YUEOHBIX CHUTYyaIUSX, TPEOYIOIIUX
TUTSL periieHust GU3NIeCKuX 3HAaHUH;

OPHUEHTHUPOBATLCS B  PA3IUYHBIX TOJAXOJaX TPUHATHSI  PCUICHUHN
(MHIMBUAyaJIbHOE, MPUHSATHUE PELICHUS B TPYIIE, MPUHSATHE pelIeHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHHs (PU3UIECKON 3aauul UITH
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMMEIOIIUXCS PECYypCOB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MpeIJIaraéMble BAPUAHTHI PEIICHHI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHbIA HHTEJVICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyallMH U MpeJiarath miaH e€ U3MEHEHUs;
OOBSACHATh NPUYMHBI  JOCTHXKEHHSI  (HEAOCTHUIXKEHHUsS) pe3yJbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYECKOT0  HUCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBILIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CHopa WIH JUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MPaBO Ha OMMOKY NMpHU perieHnd (GU3NIECKUX 3a]1ad UK
B YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHIily 00ydenust B 7 kijiacce mpeaMETHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

UCIIOJI30BaTh  TOHSATHS:  (U3MYECKME M XUMUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIEPUMEHT, MOJElNb, THIOTE3a, €IUHUIBI (PU3UYECKHUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAHUYECKOE JBUXKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHENHOE), TPACKTOPHs, PaBHOJAEHCTBYIOIIAS
cuna,  gedopmarus  (ympyras, — IUlacTHYEcKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBiieHus (Aud@dy3usi, TEIIOBOE IBUKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPaBHOMEPHOE  JBIDKCHHE,  HHEPIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TENI C 3aAKPEIMJIEHHOW OCHIO
BpalllEHUsI, Tepeaya AaBJICHUS TBEPABIMUA TEJIaMHU, KUIKOCTAMU H
razamyd, arMocdepHoe JlaBlieHHWe, IUIaBaHWE TeJ, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SABJICHHUHA B
OKpYXalollleM MHpEe, B TOM 4YHCIe (PU3MYecKue SBJICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMHU B KUBOW W HEKHUBOU
NpUposie, ACHUCTBUE CHUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIUSHUEC
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PHIO, phlUuaru B
TeJIe YeJOBEKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SIBIICHUN;
OMUCHIBATh U3YYCHHBIE CBOMCTBA Te U (PU3UUYECKUE SIBIICHUS, UCTIONB3YS
dbuznyeckre BeTUYUHBI (Macca, 00bEM, IMJIOTHOCTH BEIIECTBA, BpeMs,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC
Tela, CWiIa TpEHusa, JaBlieHue (TBEPAOro Tela, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CWJIA, MEXaHU4YecKas paboTa, MOIIHOCTh, TJICUYO CHUJIBI,
MOMEHT CHWJbl, KOI(P(QUIIMEHT TOJE3HOr0 JEHUCTBUSI MEXAHU3MOB,
KMHETHYEeCKash M TMOTCHIMalIbHAs SHEPrus), MpU OMUCAHUM TPABUIBHO
TpakTOBaTh  (DU3UYECKUN  CMBICT  HCIOJB3YEMBIX  BEJIWYWH,  HX
0003HaueHUs W CAWHMIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTPOUTH TpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (DPM3UUECKUX BEJIMUMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBJICHUS U TPOIECCHI,
UCIIOJIb3Ysl TIpaBuia CIOKEHUs cuil (BAOJb OAHOW MpsiMoii), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumena, MPaBUIIO paBHOBECHs pbrdara (0J10ka),



«30JI0TO€ TMPAaBUJIO» MEXAHUKH, 33aKOH COXPAaHEHHUS MEXaHWYECKOH
SHEPruM, IpPU HTOM JIaBaTh CIOBECHYIO (HOPMYJIMPOBKY 3aKOHa U
3alMCBIBaTh €70 MAaTEMATHYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHMS, TIPOLIECCHl U CBOMCTBA TEJl, B TOM YUCIE
U B KOHTEKCT€ CHTyalud NPAaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacu€THble 3amaud B 1-2 nelcTBUA, HCIONIB3YS 3aKOHBl U
(GopMyIibl, CBs3bIBaIOLIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBUS 3aJaud 3alUCBhIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (DOPMYJIBI U MPOBOAUTH PACUETHI, HAXOJUTh CIPABOYHbBIC
JaHHbIE, HEOOXOJUMBIE JJI1 PELICHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
(U3NMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH POBEPSIEMOE
NpeanojoxkeHue  (rumoresy),  pazivyaTbh W HUHTEPOPETHPOBATH
HOJyYEHHBIM pE3yJbTaT, HAXOAUTh OLIMOKM B XOJE OIBITA, JeJaTh
BBIBOJIBI IO €T'0 pE3yJIbTaTaM;

OPOBOJAUTH OMNBITBI 1O HAOMIOAEHUI0 (U3NYECKUX SBJICHUN WIH
buznyecKux CBOWCTB TeJL: dbopmyIUpoBaTh MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pyJ0BaHUs,
3alMChIBaTh XOJ1 OMNbITa U (POPMYIHPOBATH BHIBOIBI;

BBINIOJIHATh TPSIMbIE HM3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacChl Teda,
o0béMa, CHUIIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOrOBBIX MU
U(POBBIX MPUOOPOB, 3aMKUCHIBATh TOKAa3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKON BETUUYHHBI OT
JIPYrol C HCHOJIB30BAHMEM MPSIMBIX H3MEPEHUU (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBMXKYILEroCs Tela OT BPEMEHHM JABWKEHHUS TEJa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Teja, KauecTBa 00pabOTKU OBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAU COMPUKOCHOBEHUS TEM, CHIIbI
YOPYrOCTA OT YIUIMHEHUS MPYKUHBI, BBITAIKUBAIOMIEH CUIIBI OT 00BbEMA
NOTPYKEHHOM YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIA
IUTaBaHMsI TeJl, YCJIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4E€OHOTO HUCCJIENOBaHMs, CcOOUpaTh YCTAHOBKY U
BBINIOJIHATh WU3MEPEHMs], CIeAysd MpeAJIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3UUECKHUX BEJIWYUH B BHUJIE



NpEJIOKEHHBIX TaONMIl U TpadUKOB, JeNaTh BBIBOJABI MO pPe3yjbTaTaMm
UCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHBIC H3MEPEHUS (PU3NYECKUX BEIHYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTM W TBEPAOTO Tela, CHJIAa TPEHUS CKOJbXKEHUS,
JaBJICHUE  BO3[yXa, BBITAIKMBAIOLIAS CHJA, JECHCTBYyIOIIAas  Ha
HOTPYKEHHOE B KUAKOCTb TENO, KO3(PPHUIMEHT MOJE3HOrO JCHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys MpPEeNJIOKEHHOW WHCTPYKLUHU: MpH
BBITIOJTHEHUH H3MEpPEHUIl COOMpaTh 3KCIEPUMEHTANBbHYIO YCTaHOBKY H
BBIUUCIISTh 3HAUEHNE UICKOMOW BEJIMYMHBI,

COOJIIO/IaTh MPaBUIJIa TEXHUKU O€30MacCHOCTH HpHU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETP, COOOIIAIOUIUECS COCYJbl, OapoMeTp,
phIyar, MOJIBWKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapaKkTepu30BaThb MPUHIMUNBI JCUCTBUA HW3YYEHHBIX MpUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM YHCIE:
MOJIINITHAKN, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBax (PM3NYECKUX SIBJICHUM U HEOOXOAUMBbIE (PU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPHl  (HAXOauTh HH(OpMaLMIO O  HpUMepax)
MPAKTHYECKOTO HCIMOJB30BaHUsA (PU3UYECKUX 3HAHWA B TIOBCEIHEBHOM
XKU3HU 111 obecrieueHus: 0€30MacHOCTH MPHU OOpaIleHUH C MpUOopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUs 370POBbS U  COOJIIOJCHUS
HOPM 3KOJIOTUYECKOTO MOBEJICHHS B OKPY’Kalollel cpe/ie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HHpopmauuu B MHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alPOCOM, HAa OCHOBE UMEIOIITIXCS
3HaHUA ¥ TYyTEM CpPaBHEHHUSA PA3NMUYHBIX HCTOYHHUKOB BBIICTSATH
uHpOpMaIIMIO, KOTOpas SBJSETCS NPOTUBOPEUMBOW WMIIM MOXKET ObITh
HEJ0CTOBEPHOM;

UCTIOJIb30BaTh MPH BHITIOJHEHUHN YUY€OHBIX 33aHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy  (GU3MYECKOTO COACp)KAHMS, CIPABOYHBIE  MaTepualbl,
pecypcsl cetu MHTEepHET, BIageTh IpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBanusi HHGOPMAILIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOILIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qrciie MyOJMYHO JenaTh KpaTKhe COOOIIEHUS O pe3ysbTaTax MpPOEKTOB
WA y4eOHBIX HCCIeNOBAHUM, MPU 3TOM TPAMOTHO HCIIOJIb30BaTh



W3YYCHHBI TOHATUHWHBIN ammapat Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUICHHE ITPE3CHTALUECH;

IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB M HCCICAOBAHUN pacrpeneisTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/ayami,
CIICIUTH 34 BBIIOJIHECHMEM IUIaHA JCHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAasE MHEHHE OKPYKAIOIIHX.

K xoHily 00yuenus: B 8 ki1acce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHU:

MCIOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEITUIOBOE ABUKCHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSTHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNla, HACHIICHHBIM M HEHACHIIIEHHBIA TMap, BJIAXKHOCTD
BO3/yXa, TeMIlepaTypa, BHYTPEHHsISI DJHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsjl, SJIEKTPUUECKOE M0JIe, TPOBOIHUKH
U JUAJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh sIBJICHHUS (TEIJIOBOE pACIIUpPEHUE W CKaThe, Tervionepenaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIC SIBJICHUSI, UCTIApEHUE,
KOHJICHCAIusl, IUIaBJIEHUE, KpUcTau3aius (OTBEpACBaHUE), KUIICHUE,
Terionepeaaya (TEeTUIONPOBOTHOCT, KOHBEKIIUS, U3ITyYCHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICHCTBUE 3apsIOB, JEUCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJICCTBUE MAarHUTOB, [EUCTBUE
MarHMTHOTO TOJISl HAa MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIUS)
M0 OINUCAHUI0 UX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX  (DU3WYECKUX  SIBICHUM B
OKpYXKaIOIIeM MHUpPE, B TOM uuclie (Pu3nuecKkue SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE W KaNWULIPHBIE SBJICHUS B MPUPOJE,
KpUCTaJUIbl B mpupoie, wuziaydenue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpU3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUIECKUE
SBJICHUSI B aTMoc(epe, DJIEKTPUUYECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3emiM, Jpeld MOoJIFOCOB, POJIb MAarHUTHOTO MOJS JUIS KU3HU Ha
3emiie, MOJSPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/auy B
y4eOHYI0, BBIJICISITh CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKH) (U3UYECKUX
SIBJICHUM;

ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUECKHUE SBJICHUS, UCIIOJIB3YSI
bu3nUecKue BETUYNHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO
TEIUIOThI, yJeJbHAas TEIUIOEMKOCTh BEIIECTBa, yJeJbHAs TeIioTa
IJIaBJICHUsI, yJAEJbHAs TEIUloTa MapooOpa3oBaHus, YJeldbHas TeIioTa
CrOpaHusl TOTUIMBA, KOY(PUIIMEHT TMOJE3HOTO JCHCTBUSA TETLIOBOM



MalluHbl, OTHOCHUTEIbHAS BIAXXHOCTh BO3/yXa, AJIEKTPUYECKUN 3apsi,
CWJIa TOKa, DJIEKTPUYECKOE HANpsHKEHHE, COMPOTUBIECHUE MPOBOIHUKA,
yAeIbHOE  CONpOTHBJIEHHE  BellecTBa, pabora U MOIIIHOCTh
ANEKTPUYECKOTr0  TOKAa), TpPH  ONUCAHWM TMpPaBUJIBHO  TPaKTOBATh
(bu3MYECKU CMBICT HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
buznyecKux BEIMYUH, HAXOAUTh (POPMYJBI, CBS3BIBAIOIINE JaHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH Tpaduxu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KHHETHUYECKOW Teopuu
CTPOEHUsI BEIIECTBA, MPUHIMI CYNEPHO3ULUHU MOJEeH (Ha KaYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa JJid ydacTKa LENu, 3aKOH
JIxoyna—JleHna, 3aKOH COXpaHEHWsS DJHEPIUM, IIPU OTOM  J1aBaTh
CIIOBECHYIO (hOpPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE TPOLECCHl M CBOWCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluid MPAKTHKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JOrMuecKux
1IaroB ¢ omopoid Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacuy€THble 3amaud B 2—3 JACUCTBUA, WCIIONB3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MYECKUE BEJIIMUMHBI: Ha OCHOBE aHaau3a
YCIIOBHSI 3a/laud 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEJOCTATOK
JNaHHBIX JJIs  pELeHWs 3ajaud, BbIOMpaTh 3aKOHBl U  (HOPMYIIHI,
HEOoOXOoJuMble i1 €€ pelleHMs, MPOBOAUTH pacu€Tbl U CpaBHUBAThH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BEIMUYMHBI C U3BECTHBIMU JaHHBIMH;
pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO PpEIIUTh MpPU T[OMOIIH
(U3MYECKUX METOJO0B, MCHOJbB3Yys ONUCAHUE HCCIENOBAHUS, BBIICIAThH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLCHUBAaTh MPAaBUIBHOCTh IOPSAKA
IIPOBENICHUSI HCCIIEOBaHUS, 1€J1aTh BEIBOBI;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WK
(bu3MYeCcKuX CBOMCTB Te (KanWJUIApHbIE SIBJICHUS, 3aBUCUMOCTh JAaBICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPATypbl, CKOPOCTU TMPOIIECCa OCTHIBAHUS U
HarpeBaHusl MpU HW3JIYYEHHH OT I[BE€Ta H3JIydarouledl (TOrolaroei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJBI OT TEMIIEPATYphl KUIKOCTU U
IJIOIAAN €€ IOBEPXHOCTH, OJJIEKTpU3aluus TeJl W B3aUMOJIEHCTBUE
ANEKTPUUECKUX  3apsiioB, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsi MArHUTHBIX TIOJIEM TOCTOSSHHBIX MArHUTOB, ACHCTBUS
MAarHUTHOTO MOJISI Ha TPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,



CBOMCTBa DJIEKTPOABUTATENS TIOCTOSHHOTO TOKa): (popmymupoBaTh
pOBepsieMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyTOBaHUSs, OMUCHIBATH XOJ] OMBITa U (OPMYITUPOBATH BEIBOJIBI;
BBITIOJHATh ~ TPSAMBIE  U3MEPEHHS  TEMIEpaTyphl,  OTHOCHUTEIBHOM
BJIQKHOCTH BO3MlyXa, CHJBI TOKAa, HANPSHKCHUS C WCIOJIh30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M NATYMKOB (PU3NUYECKUX BEIWYNH, CPABHUBATH
pe3yabTaThl UBMEPEHUH € YUETOM 3aJaHHON a0COJIFOTHOM MOTPENTHOCTH;
IIPOBOJIMTH MICCIIEAOBAHNE 3aBUCUMOCTH OHON (PU3UIECKON BEIIMYMHBI OT
JIpyrod ¢ UCHOJB30BaHWEM TMPSAMBIX  HU3MEPEHHH  (3aBUCHUMOCTH
COTPOTHUBJICHUSI TPOBOJHUWKA OT €ro JUIMHBI, IUIOIMIATX IOTEPEUYHOTO
CEYCHHS U YACIBHOTO COMPOTHURIICHUS BEIIESCTBA MPOBOIHUKA, CHIIBI TOKA,
UIYIMIEro d4Yepe3 TPOBOJHUK, OT HAMNpsHKEHWS Ha  IMPOBOJHUKE,
UCCJIEIOBAHUE TOCIIEIOBATEILHOTO W  IMApajuIeNIbHOTO  COEIUHEHUMN
MPOBOJIHUKOB): IJIAHUPOBATh KCCIEIOBAaHUE, COOUpATh YCTAHOBKY U
BEITIOJTHATh WM3MEPEHHs, CIeAys MPEMIOKCHHOMY IUTaHy, (UKCHpPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHMOCTH B BHUAE TaOmui W Tpadukos,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHMs] (U3MUECKUX BeJIWYUH (yIerabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIIEHHWE TIPOBOJHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHUs, COOUpaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY, CIIEIyS MPEIJI0KCHHOW WHCTPYKIIMH, U
BBIYHCIIATH 3HAUCHHE BEIMYNHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paTopHbIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI  JIEWCTBHUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpOM Ha WX OmucaHus (B TOM 4YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJIBTMETP, CUETUYMK DJICKTPUUYCCKON DSHEPTHUH, DIICKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATEIIbHBIC AJIEKTPONPUOOPHI (IPUMEPHI), IICKTPUIECCKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JIEKTPOBUTATENH TTOCTOSHHOTO TOKA),
UCITIOJIB3YsI 3HAHUS O CBOWCTBaX (PU3MUYECKHX SBJICHUH W HEOOXOIUMBIE
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIHHBIC
npubOpel MO CXeMaM UM CXEMAaTHYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETpP, JABUTATENIb BHYTPEHHETO
CropaHusi, J3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBI DJIEKTPUUECKUX
ernel ¢ mocie0BaTeIbHBIM M TapalICIbHBIM COCTUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPHYCCKHUX IICTICH;



OPUBOIUTH  MpPUMEpPHl  (HAXOauTh  HMHOpMALMIO O  MpUMepax)
MPAKTUYECKOTO MCMOJIb30BAHUS (DU3UUECKUX 3HAHWM B TOBCEIHEBHOU
JKU3HU I oOecrneueHrss 6€301acHOCTH MpU oOpaIleHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHMS 3I0POBbS M COOJIOJCHUS
HOPM IKOJIOTUYECKOTO TMOBEJICHHS B OKPY>KaloIeH Cpe/ie;

OCYIIECTBISATh TOMUCK HHpopMauu (U3HYECKOTO COJAEp)KaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIMXCS 3HAHMM WM INYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB  BBIACNHATh MHGOpMAILMIO,  KOTOpas
SBJISIETCS IPOTUBOPEUUBOM WIIM MOXKET ObITh HEAOCTOBEPHOI;
UCII0JIb30BaTh MPU BHIMOJHEHUU YUEOHBIX 3aJaHU HaAyYHO--TIOMYJISPHYIO
aUTEpaTypy (U3MYECKOTO COJEp)KaHMsI, CIPAaBOYHbICE  MaTepUallbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mas uHOpPMAIUI0O U3 HECKOJbKUX HCTOYHUKOB (DU3NYECKOTO
COJEpKaHUs, B TOM YHCIE MYOJUYHO NPEACTaBISATh PE3YJbTaThl
MPOEKTHOM WJIM HCCIEeNOBATENbCKON JAESITETbHOCTH, PU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3yYEHHBI TMOHATUHHBIM anmapar Kypca (DU3UKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

OPU BBIIIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBaHUN (PU3MUECKUX
IPOLIECCOB paclpeenaTh OOA3aHHOCTH B TIpPYyHIE€ B COOTBETCTBUU C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUThH 32 BBHIMIOJHEHUEM IJIaHa JEHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKIAJ B
JeSITEJIbHOCTD TPYIIIBI, BHICTPANBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoH1y 0OyueHus B 9 kJiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCMOJIb30BaTh TOHATHS: CHCTEMA OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIBHOCTh MEXAHWYECKOTO MBHMXKEHUs, Achopmaius
(ympyrasi, IIacTU4YecKas), TPEHHUE, ILEHTPOCTPEMHUTEIHLHOE YCKOPEHHUE,
HEBECOMOCTh U TIEPETPYy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TeEJoO,
LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJIHBI, 3BYK, HMH(Pa3BYK M YJIbTPa3BYK, DJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPBI UCITYCKAHUS W TOTJIONIEHUs, anbda-, 0eTa- U raMmMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuyarh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHE, CBOOOIHOE
NaJIcHUEe Tell, PABHOMEPHOE JBHKEHHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJ, PEaKTUBHOE ABIKEHHE, KOoJeOaTeabHOe IBMKEHHE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHHOE PpacCIpOCTPAHEHUE, OTPAXKEHHE M IPEIOMIICHHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHNE OEJIOro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpaJbHBIX I[BETOB, JIHUCIIEPCUS CBETA,
€CTECTBEHHAs1 PaJHMOAaKTUBHOCTh, BO3HWKHOBEHHUE JIMHEMYATOro CHEKTpa
U3Jy4YEHHS) IO OIMCAHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaThb IPOSBJICHUE HW3YYEHHBIX (U3NYECKUX SBICHUI B
OKpy’XallIlleM Mupe (B TOM uyHcie (U3NYECKUE SIBJICHHUS B IPUPOE:
IPUIUBBI U OTJIUBBI, ABIKEeHUE M1aHeT COTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKCHHE JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IIyHAaMH, 03XO, I[BE€Ta Tel,
ONTUYECKUE SIBICHUS B MPUPOAE, OMOJOTMYECKOE ICHCTBHE BHUIUMOTO,
yIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JIyYE€HUM, €CTECTBEHHBIN
PaauOAKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHHEpAIOB, JEWCTBHE pAAMOAKTUBHBIX W3IyYEHUH Ha
OpPraHM3M 4YEJIOBEKa), MPH 3TOM NEPEBOAUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PUINUECKUX
SIBIICHUM;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
¢du3nueckue BENIUYMHBI (CpPEelHsSsl U MIHOBEHHAs CKOpPOCTb Tela MpHU
HEPaBHOMEPHOM JBW)KEHUHU, YCKOPEHHE, MEpEeMElIeHUe, MyTh, yrioBas
CKOpOCTb, CHMJIa TPEHHUS, CUJa YIPYrOCTH, CUJIA TSDKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHMs, BEC Tejla, HMIYJIbC Tela, HMIYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHIMAJbHAs DSHEpPrusl Teia,
NOJHITOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAsI SHEPIUs CKATON
NPYXUHBI, KHHETUYECKash DSHEPrus, IMOJIHAsS MEXaHWYecKas »Heprus,
NEepUOJ U YacTOoTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTelb MPEJIOMIICHUS CpeAbl), IPU ONMUCAHUU
NpaBUIbHO TPAKTOBAaTh (DPU3UUYECKUN CMBICI HCIOJIb3YEMbIX BEIMYHH,
0003HaYeHUsI W EAUHMIBI (PU3MYECKUX BEIUYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJd, (U3NYECKUE SBICHUS M MPOLECCHI,
UCIIOJNIB3YSl 3aKOH COXPAaHEHHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
NPUHIUI CYNEPHO3UIMN CHJI, TPHHIMI OTHOCUTENBHOCTH [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO0 U MacCOBOTO YMCET



IpU SAEPHBIX PEAKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA M 3aIMCBIBATh €70 MATEMATUYECKOE BHIPAKEHHE;

OOBSCHATh (PU3UYECKHE TPOIECChl W CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHO--CJIEJICTBEHHBIE  CBA3M, CTPOUTH OObBsACHEHHE U3 23
JOTMYECKUX IIAroB C ONMOpoi Ha 2—3 M3YyYEHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;

pemiate pacyéTHbE 3aJaud (OMUpamIuecs Ha cucreMy u3 2-3
YpaBHEHHUI), HCTIONb3Yys 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOIINE (PU3NUCCKHUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJOBHSA 3aJaydl 3alMChIBATh KpPaTKOE
yCJIOBHE, BBIABISATH HEAOCTAIOIIME MM W30BITOUHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIUCTUYHOCTH TMOJYYEHHOTO 3HA4YeHHs] (U3HUECKOM
BEJIMYMHBI,

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU MOMOIIU
($U3NYECKUX METO/OB, HCHOJb3Yysl OINUCAHUE MCCIEAOBAaHUS, BBIIEIATH
IpOBEPSIEMOE TPEIANONIOKEHNE, OIECHUBATh MPABMWIBHOCTh TOPSAKA
NPOBEJCHUS  UCCICIOBAHMS, JeJaThb BBIBOJBL, HHTEPIPETHPOBATH
pe3ysbTaThl HA0JIIOIEHUH U OIIBITOB;

OPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (U3NYECKUX SBJICHUH WU
(¢u3nyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbroTOHA, 3akoHa
COXpaHEHHUsI DHEPTUH, 3aBUCUMOCTH MEpHoJa KOJIeOaHWH MPY>KUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U >KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIeOaHUH, IPSAMOIMHEWHOE pacpoCTpaHEHHE CBETa,
pasnokeHre 0esoro CBeTa B CHEKTP, U3yUYEHHUE CBONCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)KeHUs MpeAMeTa B coOHMparomieit
JWH3e, HAOIIOJeHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB H3ITyYeHUs):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHUS, OMNUCBHIBATH XOJ OMNbITa W  €ro  pe3yibTarshl,
(bopMyIMpOBaTh BBIBOJIBI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUH, OTPEIeIIss
CpellHee 3HayeHue u3MepsieMoll BenuuuHbl (POKYCHOE paccTosHue
coOuparolel JIMH3bl), OOOCHOBBIBaTH BBIOOP croco0a HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

OPOBOAMUTH HCCIEAOBAHUWE 3aBUCUMOCTEH (PU3MUECKHX BEJIUYHH C
UCIIOJIb30BaHUEM TPSMBIX M3MEPEHUN (3aBUCUMOCTb IYTH OT BpPEMEHH
IpU PaBHOYCKOPEHHOM JBIKCHHWM 0O€3 HadaJbHOW CKOpPOCTH, TMEpHoja
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHUKA OT AJUHBI HUTH, 3aBHCHUMOCTH
yria OTpa)kK€HUsl CBeTa OT yIia MaJeHus U yria MpeJoMJIeHUs OT yria



najieHus1): TUIAHUPOBATh HKCCIENOBAHUE, CAaMOCTOSATEIHLHO COOMpAThH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJYYEHHONW  3aBHCHUMOCTHU
bu3nuecKkux BETUYUH B BUJIEC Ta0OnWIl U rpaduKoB, JeJaTh BBIBOJIBI IO
pe3ynbTaTam HCCIIEI0OBAHNUS;

NPOBOJUTh KOCBEHHBbIE M3MEpEHUs (U3MYECKUX BENUYUH (CpeaHsis
CKOPOCTb U YCKOpPEHHE Tejla TMpU PaBHOYCKOPEHHOM  JIBH)KEHHH,
YCKOpEHHE CBOOOJHOTO MaJACHUSA, KECTKOCTh MPYXKUHBIL, KO3()PHUIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHWYecKas padoTa W MOIIMHOCTh, YacTOTa W
nepuoJl KoJeOaHWi MaTeMaTH4ecKoro | MPY>KMHHOTO MAasiTHUKOB,
ONnTHYECKas Ccuila coOuparoumeil JHMH3bI, PaTUOAKTUBHBIN  (DOH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh IKCICPUMEHTAIBHYI0 YCTAaHOBKY W
BBITIOJTHATh U3MEPCHUS, CIEeNysl MPEII0KEHHON WHCTPYKIINU, BBIYUCIIATH
3HAUYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YYETOM
3a/IaHHOW TIOTPEITHOCTH U3MEPEHHUI;

COOJII0/IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IIPHU padoTe ¢ JabopaTOPHBIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (U3HUCCKUX MOICIICH:
MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHAas MOJIeTb aToMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepu30BaTh MPHUHIMIBI  JEUCTBHUS HM3YyYCHHBIX MpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMHCAaHHWSA (B TOM YHCIIC:
CIUAOMETP, JAaTYUKUA TIOJIOKCHHS, PACCTOSHUS WM YCKOPCHHS, pakKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmnapar, ONTUYECKUE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HUCMONB3ys 3HAHUS O
CBOMCTBaX (UBMYECKUX SBJICHUH U  HEOOXOoAUMbIe  (PU3UYECKUE
3aKOHOMEPHOCTH;

UCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3yYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB W TEXHOJIOTHYECKUX IPOIIECCOB
IpU PEIICHUH Y4YeOHO--MPAKTUYECKUX 3a7a4, ONTHYECKHUE CXEMBI s
MOCTPOEHUS U300paKEHUN B MJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E,
NPUBOAUTh  NPUMEPHl  (HaXOAWTh HMHPOPMANMIO O  TpUMEpax)
MIPAKTUYECKOTO HKCIOIB30BaHMS (DU3UYCCKUX 3HAHWK B ITOBCEIHECBHOU
KU3HH N7 obecriedeHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMHU, COXPAHECHHsSI 3I0POBbSI M COOJIOJCHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOLIEH CPEIE;

OCYIICCTBJIATh TMOUCK HWHGOpMAUK  (HU3UICCKOTO COACP)KAHUS B
HHTepHeTe, caMOCTOSATENBHO (HOPMYITUPYS TOMCKOBBIN 3aIlpoc, HaXOIUTh



NyTH OMPEENICHUsI JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJHUTENIBHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BHITIOJHEHUHN YUY€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
auTepaTypy (GU3MYECKOTO COAEp)KAaHMSA, CIPABOYHbIE  MaTepualbl,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO COACpKaHUS,
yOJMYHO MPEICTABIATh PE3YyIbTaThl IPOESKTHOM MIIM MCCIIEI0BATEIBCKON
NESATENIBHOCTH, TMpPU 3TOM TIPaMOTHO  HUCHOJB30BaTh  M3YYEHHBIH
HNOHATUMHBIN anmapaT H3y4yaeMoro pasjena (QU3MKA U CONPOBOXKIAThH
BBICTYIUICHUE TIpE3CHTAIlued C Y4ETOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. ®u3uka u eé posib B IO3HAHUM OKPYKAIOIIEro MUPA
1.1 ®dusuka - HayKa 0 MPUPOoJIe 1 bubnuoreka [JOK
HaGmonenus u onvcanne GU3HIECKUX
1.2 . ¢ 1 1 bubmnorexa IIOK
SIBJICHUH.
MexayHapoaHas cuctemMa eIMHUII.
1.3 va P 1 1 bubmuorexa [JOK
Hayunslii MeTo HO3HAHUS.
Hroro no pazneny 3
Pa3nes 2. Mouiekyasipaasi pu3uka
2.1 CrpoeHue BemecTsa 1 bub6nuorexa LIOK
TennoBoe ABMKEHUE aTOMOB U MOJIEKYJL.
51 3us. B3anmoneicTeue yacTum
2.2 Jlddy 1 1 bubnuorexa [JOK
BelecTBa. Mojienu CTpOCHHS Ta30B,
KUJKOCTEN U TBEPIBIX TEJI.
Hroro no pazneny 2
Pa3nen 3. Mexann4yeckue siBJIeHUsI
3.1 MexaHn4ecKkoe IBIKCHUE 3 bu6mmoreka [IOK
CpepnHsasa ckopocTb. Macca Tena. NnoTHocTb
3.2 BellecTBa. MeToabl UI3MEPEHUSs MaccChl U 12 1 bubmuorexa [JOK
nnoTHocTu. Baanmopencteue ten. Cuna.




Mpasuno cnoxenuns cun. Cuna ynpyrocTu.
MeToabl namepeHus cunbl. Cuna TAXecCTw.
3akoH BceMupHoro TaroteHusa. Cuna
TpeHusa. JasneHue. ATmocdepHoe
hasneHune. Metoapbl uamepeHust AaBneHus.
3akoH MNackang. M'mgpaBnuyeckmne MallnHbI.
3akoH Apxumepa.

Ycnosue nnasaHusa ten. MOMeHT cunbl.
Ycnosue paBHoBecus pblyara. LleHTp
TSXECTU Tena. YCnosus paBHOBECUA Ten.
Pabota. MowwHocTb. KuHeTnyeckas u

3.3 noTeHumanbHasi aHeprun. 3akoH 1 bubmuorexa [JOK
COXPaHEeHMs MexaHN4ecKom 3Heprum.
MpocTble MmexaHn3mbl. KoaddurumeHt
nonesHoro aencteusA. Metoapl UamepeHus
3Heprun, paboTbl 1 MOLLHOCTMU.
Wroro no pazneny 27
Pa3nen 5. O600menue matepuaja
4.1 O60061enne matepuana 4 bu6nuorexa [IOK
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




8 KJIACC

Ne n/m

HaumeHoBaHue pa3ae/ioB U TeM
NPOrpaMmblI

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3zgen 1. Temiora — OCHOBA KU3HU

11

CTpOCHI/Ie 1 CBOMCTBA BelIeCTBA

bubmuorexa [JOK

1.2

TenoBsle IpoLEecchl

bubmnoreka IIOK

Wroro no pazaeny

Pa3nen 2. ®u3znka armocgepsl, 3J1eKTPUIECTBO MOBCIOY, MATHETU3M, CBETOBbIE SIBJICHHS

2.1

CocraB atmocdepsl. BiaxHocTs Bo3ayxa.
OO6pa3zoBaHue TymMaHa U 00JIaKOB.
BrnaxxHocTh, BbITIa/IeHNE KHUCIOTHBIX
noxneil. O6pazoBanue BeTpa. [lapHUKOBBII
3¢ dexT u ero naryoHoe BIMSIHUE.

bubmnoreka IIOK

2.2

Komnac. [Ipuniun paGoTsl.
OpueHTupoBaHUE C MOMONIBIO KOMITACA.
Maruut. MarauTsl I0J0COBBIE, JYTOBBIE.
3aHUMMAaTeNbHBIE OIBITHI C MArHUTAMHU.
MarnuTHas pyaa. MaraHuTHoe 1mosie 3eMIIH.
H3rorosiienne Maraura.

bu6mmoreka [IOK

2.3

Hctounuku cBeTa. Y CTpOMCTBO IJ1as3a.
[TpocmoTp BuaeodmibMma. [loHsTue TeHu u
nostyreHu. Jlynnsie u CoHEeUHbIE
3aTMeHus. CoNHeUYHbIE 3aHUHKH.
3azepkanbe. Mmmo3uu. [{BeT koMmakT-
nucka. MpuibHBIN criekTp. Pagyra B

10

bu6mmorexa [JOK




npupoje u gjoMa. Yuum 1sera paayru (Kak
Onnaxnbl Kak 3BoHaps ['opoackoi Ciomain
®onapsp).Kak ciomars nmyu? Kak 3axeub
oronb? [TonyueHue n300pa>keHUs ¢
MTOMOILBIO JINH3.

DnexTpudecTBo Ha pacuéckax. OCTOpOXKHO,
CTaTUYECKOE JIEKTPpUUECTBO. ECTh J1n
10JIb3a CTATHYECKOT'O MIEKTpUUYECTBA?

2.4 DNEKTPUYECTBO B UTPYIIKAX. 7
DJEKTPUIECTBO B OBITY. Y CTPOICTBO
raJbBaHUYECKOTO JIEMEHTA. Y CTPOICTBO
OaTapeiku.
Wroro no pazneny 27
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpouabnsie | IIpakTnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTre/ibHbIe
padoThI padoThI
pecypchbl
Pa3nen 1. Mexannueckoe qBHKEeHHE
11 Kunemarnka bubnuorexa [JOK
1.2 Hunamuka 1 bubmuorexa [JOK
1.3 Hmnynbc. 3aK0H cOXpaHEHUs! UMITYJIbCca 1 bubnmnoreka HOK
Htoro no pazneny 20
Pa3nen 2. Mexanuyeckasi padora. Mexannuyeckasi JHeprusi. 3aK0OH COXpaHeHUs] MeXaHUYeCKOI JHePIruu.
Mexannueckasi pabora. Mexanudeckas
2.1 SHEprusl. 3aKOH COXPAaHEHUs MEXaHUYECKOU 2 1 bubnuotexa [JOK
SHEPTUH.
Hroro no pazneny 2
Paznen 3. Cratuka
PaBHoBecue Tena. MoMeHT cuibl. Y cinoBue
3.1 paBHOBecHs TBEpAoro Teina. IIpocTsie 2 bubmuoreka [IOK
MEXaHU3MBI.
Wroro no pazneny 2
Pa3nen 4. Kone6anus
4.1 MexaHudeckue KojaeOaHus U BOJIHBI bu6nunorexa [JOK
4.2 DNeKTpOMarHUTHbIE KOJIEOAHUS U BOJIHBI bu6muoreka [IOK
Hroro no pazneny 6




Pa3zgen 5. ®usnka aToMa 1 aTOMHOI0 gapa

5.1 Hcenyckanue u MOIIIOMIEHUE CBETa ATOMOM 1 bu6mmoteka [IOK
5.2 CtpoeHune aTOMHOTO sijipa 1 bubnuotexa [JOK
5.3 SnepHble peakiuu 1 bubnmoreka [JOK
Htoro no pazneny 3
Paznen 6. [loBTOpUTE/ILHO-0000 1AM MOTYTb
6.1 [ToBTOpEHME 1 bubnmnoreka [JOK
Htoro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
uudposbie
Ne i/ Tema ypoka Konrpoasubie | Ilpakruueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBognoe 3ansTHe 1
[ToctaHoBKa, OCyIIeCTBICHUE U
2 0O0BSICHEHUS OIBITOB MO CTPOSHUIO 1
BelIeCTBa
3 du3nYecKue BEITNINHBI M UX H3MEPECHUE 1
4 dusnyueckue 3a7a4u B TUTEPATYPHBIX 1 1
MIPOU3BEICHUAX
TBopueckast paboTa 0 COCTABICHUIO
5 p P 1 bubmuorexa [JOK
KpPOCCBOPJIOB, peOyCOB
6 Wror n3yuenus temsl «IlepBoHadanbHbie 1 1
CBEJICHHS O CTPOCHHHU BEIIECTBAY
7 Wneprms 1 bubnuorexa [JOK
[ToaroroBka k puznueckomy Beuepy «Cyn
8 . ¢ y Py ¥ 1 bubnmorexa [JOK
HaJ UHEPIHE»
9 Pemenue skciepuMeHTABHBIX 3a71a4 HA 1 1
JIBUKCHHE
10 CocraBneHue 3agay no pucyHkam Ha Temy 1
[ABUXEHNE
11 OIIBITHI TIO MEXaHHUKE 1 bubmmorexa [JOK
12 lMpakTuyeckune 3apayun Ha onpeaeneHme 1 bubmmorexa [JOK
haBneHusa TBEpAbIX Ten https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff0a05c6

Bbu6mmorexa [JOK

13 )
Peluenve ka4ecTseHHbIX 3ana https://m.edsoo.ru/ff0a079c
14 PelueHne kayecTBeHHbIX 3aga4 bubmorexa HOK
Aas. https://m.edsoo.ru/ff0a0ae4
15 PeweHune 3apa4 no OBX, cBA3aHHbIX C bu6mmoreka [IOK
haBneHnem https://m.edsoo.ru/ff0a0c10
16 3awuTa MUHN-NPOEKTOB bubmorexa [JOK
t P https://m.edsoo.ru/ff0a0fee
17 OnbITbl - HOKYChbI
bub6mnoreka [IOK
1 -
8 OnbiTe! - hoky ! https://m.edsoo.ru/ff0al23c
19 3aHumaTenbHble onbIThl NO
aTMocdepHOMY AaBrneHnto
20 MpakTnyeckasa pabota. OnpenenuTb
BbICOTY 34aHMWA LLKONbI.
21 CTtpoeHue atmocdepbl
29 Yac uctopuun. Benuknn Apxumeg,. Ilerenga bu6nmoreka [JOK
06 Apxumepne https://m.edsoo.ru/ff0al778
23 Mmppoctatuyeckunin napagokce. OnbIT bubnuorexa [JOK
Mackans https://m.edsoo.ru/ff0a1502
24 3aHuMaTenbHble OnbIThl MO NMaBaHuio Ten bubmorexa HOK
https://m.edsoo.ru/ff0al8cc
bu6mmorexa [JOK
25 Mnasarive cyAos https://m.edsoo.ru/ff0al778
bu6mmoreka [JOK
26 Boapyxonnaganme https://m.edsoo.ru/ff0ala70
27 MoarotoBka K OpenH-puHry. GpenH-puHr, bu6mmorexa [IOK

NMOCBSALWLEHHbINA [1HI0O KOCMOHaBTUKU

https://m.edsoo.ru/ff0alb9c



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

28 3HaKOMCTBO y4Yallmxcs ¢ ungpoBon 1 bubmuoreka [JOK
nabopatopuen» https://m.edsoo.ru/ff0alcc8
29 PeweHne onumnmagHbix 3aga4 no tTeme 1 bu6mmoreka [IOK
«PaboTta MouwHocTb https://m.edsoo.ru/ff0alde0
30 Pblyaru, ycnosue paBHOBeCHs pblyara 1 bubmorexa [IOK
24 P P https://m.edsoo.ru/ff0a20a6
. bubmuoreka [JOK
31 [MpocTble MeEXaHM3MbI B HALLIEN XNU3HU 1 https://m.edsoo.ru/ff0a2376
bub6mnoreka [IOK
32 «30n0TOE NPaBUIIO MEXaHNKNY 1 https://m.edsoo.ru/ff0a25h0
bub6mnoreka [IOK
) 1
33 Vitorosoe sansTe https://m.edsoo.ru/ff0a2718
34 [ToBTOpeHME 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/ff0a1cc8
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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
undposbie
Ne i/m Tema ypoka Kontposbubie | IlpakTnueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubmuoreka [JOK
1 KWHETUYECKON TEOPHUH U UX OIIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB B MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bub6mnoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPAOTO, KHUIKOTO
4 1 Ta3000pa3HOr0 COCTOSTHUH BEIECTBA Ha 1
OCHOBE MOJIOKEHUN MOJIEKYISPHO-
KMHETUYECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannmdeckue u amopgHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTb. 1 bubnuoreka [IOK
IToBepxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubnmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEeMIIEpaTyphl CO 1
CKOPOCTBIO TETUIOBOTO JABUKEHUS YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubnuorexa LIOK
M3MEHEHUs] BHYTPEHHEN JHEPT U1 https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Buael rerionepenaun 1
A pel https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Pemenue 3anpad Ha onpeneneHue

11
BJIQYKHOCTH BO3/TyXa
[TpuHIHIB pabOTHI TETIOBBIX
12 nsuratesneif. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOpaHus
KII/ TennoBoro asurareid. TemioBbie
13 JIBUTATEJIM U 3aIUTa OKPYKAOIICH bubmorexa [IOK
Py https://m.edsoo.ru/ff0a7c7c
Cpebl
14 3aKOH COXpaHEHUs U MIPEBPAILICHUS
SHEPTUU B TEIIOBBIX MPOIIeccax
15 Onektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB
16 B3aumopeiicTBre 3apsyKeHHBIX TEII. bu6mmoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
17 Hocurenu snexTpudeckux 3apsaoB.
DOneMeHTapHbIH 3apsa. CTpoeHne aToma
DNEeKTpUUECKUN TOK, YCIOBUS €T0
18 CylIecTBOBaHMS. MICTOUYHUKHI bubmorexa I[IOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
19 JleficTBUSA IEKTPUYECKOTO TOKa bubmorexa [OK
p https://m.edsoo.ru/ff0a96b2
DNEeKTPUYECKUM TOK B METaJlJIax, bubnuorexa [JOK
20
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
21 [TocnenoBarensHOE M ApATIICIHHOE
COETMHEHUS TIPOBOIHUKOB
Pemenue 3amay Ha MpUMEHEHHE 3aKOHA
bu6mmoteka [IOK
22 OMa 111 pa3IMyHOTO COETUHEHUS

IIPpOBOAHHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0aaf8a

23

PaboTa 1 MOUTHOCTH 3JEKTPHUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

Bbu6morexa [JOK
https://m.edsoo.ru/ff0ab124

24

DJeKTpUYeCcKUe eTu U MOTpeOuTenn
AJIEKTPUUYECKON IHEPTUH B OBITY.
Kopotkoe 3ambIkaHme

Bbu6morexa [JOK
https://m.edsoo.ru/ff0ab660

25

ITocTostHHBIE MATHUATEI, UX
B3alMOJIECICTBUE

26

MarnutHoe nojie. MaruuTHoe 1oJie
3eMJIH U €ro 3HaYeHHUE I KU3HU Ha
3emiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

27

OmnsIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 TOKa MarHuTHOE 1nosje
KaTyILIKU C TOKOM

bub6mnoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

28

DNEeKTPOBUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKHUX YCTPOMCTBaxX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KonctpyupoBanue u nu3ydeHue padoThl
JNEKTpOABUraTENs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

29

OmnbrTel @apases. 3akoH
ANEeKTpOMarHuTHOM nHAyKIuU. [IpaBuio
Jlenua

30

Dnektporereparop. CriocoOb! OTyICHHS
ANEKTPUUYECKON SHEPTUH.
DNEeKTPOCTaHIINH Ha BO30OHOBIISIEMBIX
HMCTOYHUKAX SHEPTUU

31

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c

SBJICHUS"

. bubmmoreka [JOK
32 HcTounuku cBera. Y CTpOHCTBO IJ1a3a 1 httos://m.e dsofru p—
33 [TpocmoTp BUACODUIBMA. 1
[Tousitue Tenu u nonyreHu. JIynuoie u
34 Conneunsle 3aTMeHus. CoHEYHbIE 1
3aiyuku. 3azepkanbe. Mimo3uu.
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 145



https://m.edsoo.ru/ff0acb14

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/m Tema ypoka Kontpoabubie | IlpakTuueckue
Bcero u3ydeHusi | oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcbl
1 MexaHn4eckoe JBUKECHUE. 1 1
MarepuanbHas TO4Ka
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE PSIMOJIMHEWHOE 1 bubmmoreka [JOK
JBUKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
4 nBwxeHue. CpeaHsis U MTHOBEHHast 1
CKOPOCTh
[IpssMonMHENHOE PaBHOYCKOPEHHOE bubmuoreka [IOK
5 1
JBUJKECHHE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JIBUKEHHUS. 1
I'padux ckopocTH
7 CBobOonHoe nageHue Tei. OnbIThI 1
Tlamunes
PaBHOMEpHOE ABMXKEHUE TIO
oKpyHoCTH. [lepnon u yacrora bu6muoreka [{IOK
8 . 1
obparenus. JInaeitHas u yrimoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
9 LlenTpocTpemMuTebHOE YCKOPEHHE 1
10 [Tepssiit 3akoH HeroToHa. Bektop 1 bu6muoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

CHUIBI
Bropoii 3akon HeroToHa. bub6nmoreka [IOK
11 .
PaBnogxelicTByrOImas cuma https://m.edsoo.ru/ff0ae72a
12 Tpetuii 3akon HeroToHa. bubnmnoreka HOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
13 Pemienue 3a1ad Ha npuMEHEHUE bubmuorexa [JOK
3akoHoB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. 3axou I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau no teme «Cuia
YIIPYTOCTH
bubnnorexa [JOK
17 Cuna Tpers https://m.edsoo.ru/ff0af738
18 Pemenue 3amau o teme «Cuia bubnnorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Pemenne 3amau mo reme "3aKOHEBI
19 Hrerorona. Cuna octu. Cuna bubmorexa HOK
. yrpyT ' https://m.edsoo.ru/ff0afb8e
TPCHHUS
Cuia TSHKECTH M 3aKOH BCEMHPHOIO
20 TATOTEHUS. Y CKOpPEHHE CBO60pHOFO bubmorexa [JOK
’ p A https://m.edsoo.ru/ff0af044
nageHus
VYpok-koHpepenmus "JIBuxeHue Ten
21 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conmueunas cuctema). ['anaktuku"
Pemenne 3amau mo teme "Cuna
22 TSDKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
© " P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
23 [TepBast kocMHUYecKasi CKOPOCTb. bu6muoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue maTepuaJbHOW TOYKHU.
AGCOMIOTHO TBEPIOE TEJIO.

bu6nmorexa [IOK

24
PaBHOBecue TBEPOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOW OChIO BpaICHUS
25 MowmenT cunbl. LleHTp TsxecTn
26 Pemenue 3aga4 nmo reme "MoMeHT bubmuorexa [JOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
HWmmynece Tema. UMnynbe cuibl. 3aKoH
27 COX ZHGHI/I?[ HMIT JH)Za VYupyroe u bubmmorexa [JOK
P yaIbea. TPYyT https://m.eds00.ru/ff0b07fa
HEYNPYroe B3auMoICHUCTBUE
Pemenue 3agau no teme "3akoH bubnuorexa [JOK
28 "
COXpaHEHHUsI UMITYJIbCa https://m.edsoo.ru/ffOb096¢
29 Ypok-koH(pepennus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka [IOK
30 M
CXaHHHECKas PAOOTa H MOIHOCTE https://m.edsoo.ru/ff0b0a84
31 PaboTta cutbl TSKECTH, CHITBI bubmmoteka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
39 Kunernueckas sueprus. Teopema o bubnuorexa [JOK
KMHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
KonebaTenpbHOE TBMYKEHHE U €TI0
33 XapakTe I/ICTI/IKI/IH:)J'ICKT OMarHuTHOE bubmorexa [JOK
P P P https://m.edsoo.ru/ff0b1858
noJie. DJIEKTPOMAarHUTHbIE BOJHBI
[IpeBparnienue sunepruu npu
34 MEXaHUYECKUX KOJICOaHMSIX

I'pomkoCTb 3ByKa 1 BbICOTa TOHA.
AKyCTHYECKHI1 pe30HaHC



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuUK, 7 kinacce/ [lepsimkun .M.,
NanoB A.U., AkitnonepHoe obmiectBo «M3narensctBo «lIpocBerienne

» ®uzuka: 8-i kiacc: 0a30BbIN YpOBEHB: yueOHUK, 8 kiacc/ [lepoimkun U.
M., BanoB A. U., Akiinonepnoe obmectBo «M3narensctBo «IIpocBemienne»
» ®uzuka: 9-i kiacc: 0a30BbIi YpOBEHB: yueOHUK, 9 knacc/ [leppimkun U.
M., I'ytauk E. M., UBanoB A. 1., [TlerpoBa M. A., AkiinoHepHOE OOIIECTBO
«M3parensctBO «IIpocBenieHne»

A.B. Ileppiikud. COOpHUK 3a1a4 110 Ppu3uKe. /-9 Kiracchbl

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUUTEJIA

®duzuka. /-9 kinacc. Metonnueckoe nocodbue k yueoOHuky A.B. [leproikuna

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://phys-oge.sdamgia.ru/



