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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no ¢usrke Ha ypOBHE OCHOBHOTO 00IIIero 00pa30BaHus COCTaBJICHA Ha
OCHOBE TMOJIOXEHUM W TpeOoBaHMI K pe3ylbTaTaM OCBOCHHMsS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpammel, npeacTtaBieHHbix B PI'OC OO0, a takxke
yuéroM (enepanbHOi paboueit mporpamMmbl BocnuTanus U KoHuenuuu npenoaaBaHus
yaeOHoro npeameTa « Du3nuKay.

Copepxanue mporpaMmbl 10  (pU3MKE HaAmpaBleHO Ha  (OPMUPOBaHUE
€CTECTBEHHOHAYYHO! IPaMOTHOCTH O0YYAIOIINXCS M OpraHU3alNIo0 U3ydeHUs PU3NKH Ha
JeSITeIbHOCTHOM OCHOBEe. B mporpamme mno (u3uMke YYUTHIBAIOTCS BO3MOKHOCTHU
yueOHOoro mnpeamera B peanuzauuud TpeboBanuit OGI'OC OOO k 1IaHUpPyEMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3ysbTaTaM OOyYEHHsI, a TAKKE MEKIPEAMETHBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE OCHOBHOIO OOIIETrO
o0Opa3oBaHUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpeiesieHne yuyeOHOro Marepuaia o
rojiaM oOy4deHus (1o Kjiaccam), IpejiaraeT IpUMEPHYIO OCIEI0BATENbHOCTh U3yYEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINXCS.

[IporpamMma no ¢u3uke paspaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

®u3nka SBISETCA CHUCTEMOOOPA3YIOIIUM JIJIi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouoisiorueii, actpoHoMuei u ¢uszndeckoir reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KAPTUHY MUPA, MPEJIOCTABIISIET HanboJiee sicHble 00pa3iibl
NPUMEHEHHUsI Hay4HOT'0 METOJia MO3HaHUs, TO €CTh CI0Cc00a MOIYYEHHs JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna w3 riaBHBIX 3a7a4  (PU3MYECKOTO O0Opa3oBaHMs B CTPYKType OOIero
oOpa30BaHMsI COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTH U HHTEpEca
K HayKe y OOy4aromInxcs.

N3yuyenue ¢u3nku Ha 0a30BOM ypOBHE NIpEINoiaraeT OBJaJ€HHUE CIEAYIOIIUMHU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YIOIINMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HMHTEPHPETUPOBATh JAHHBIE M HCIIOJIH30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUTSI TIOJTyY€HHUS BHIBOJIOB.

enu u3ydyeHus Gu3NKu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus ONpeeICHBI
B Konmenmuu npemnogaBanus ydeOHOro mnpeamera «®Dusmka» B 00pa3oBaTEIBHBIX
OpraHu3anuax Poccuiickon Oenepanuu, peanu3yroLmnX OCHOBHBIE
o0uieo0pa3oBaTeabHbIE TPOTPaMMBbl, YTBEPKIEHHOM pereHnuemM Kosuierun nuucrepcraa
npocenienus Poccuiickoit denepannu (mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).



e usyyenus pusuku:

e TMpHOOpETEeHHE MHTEpECa U CTPEMIICHHUS O0YyJaroIMXCsa K HAyYHOMY U3y4EHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTAaBICHUNH O HAYYHOM METOJE MO3HAHWS U (PopMUpOBaHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa M3Y4YCHHs] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoBaHUE TPEACTABICHUA O pONU (PUIUKU JUISI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX chepax Oyayiien npodeccruoHaaIbHOM
NESTETPHOCTH, CBA3aHHOM ¢ (PM3MKOM, TOATOTOBKA K JAJIbHEHUIIIEMY 00yYEHUIO
B 3TOM HalpaBJICHHUH.

JlocTkeHHne 3TuX Iejied MporpaMMbl N0 (pU3UKE HAa YpOBHE OCHOBHOTO OOLIETO

oOpa3oBaHMs 00ECIIEYUBAETCS PELICHUEM CIEAYIOUINX 3a8a4;

e MpUOOpETEHHE 3HAHUWA O JUCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHUYECKHUX,
TEIUIOBBIX, YIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TMpUOOpPETEHHWE YMEHUH OINUCHIBATh U OOBACHATH (PU3UUYECKHE SIBICHUS C
UCIIOJIb30BaHUEM MOTYYECHHbBIX 3HAHUM;

e OCBOEHHME METOJIOB PEIICHMS MPOCTENIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM
(pU3HUECKUX MOJENEN, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YMEHHMI HaOMIOIaTh MPUPOJHBIE SIBICHUS W BBINOJHATH OIBITHI,
nabopatopHble  paOOTBl U SKCHEPUMEHTAIbHBIE  HCCIEIOBaHUSI  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e oOcBoeHHE TpuEMOB paboThl ¢ uHPOPMAIMEH (QU3NYECKOTO COoAepKaAHUS,
BKJIIOYas MH(GOPMAIMI0 O COBPEMEHHBIX JOCTIKEHUSX (DU3UKH, aHAU3 H
KPUTHUYECKOE OLIECHMBaHUE MH(OpMAIUY;

e 3HAKOMCTBO cO cdepamu Mpo(hecCHOHATLHON NeATENbHOCTH, CBA3AHHBIMU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHUXECHHSIX
(u3HUECcKOl HayKH.

Ha wusyuenue ¢u3uku (0a30BbIA YpOBEHb) Ha YpOBHE OCHOBHOIO OOIIEro

oOpaszoBaHust oTBOAUTCA 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIeN0), B 8 Kiiacce
— 68 uacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 uaca B HeJeNmo).

[Ipensaraemeliil B mporpamme 1o Gpu3rke rnepevyeHb JadopaTopHbIX padOT U OMBITOB
HOCUT PpEKOMEHAATEIbHBIH XapakTep, Yy4YuTedb JellaeT BbIOOp MPOBEACHUS
7abopaTOpHBIX pabOT H OMBITOB C YYETOM WMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOyJaromuxcs, CHUCKAa OSKCIEPUMEHTANbHBIX 3aJlaHull, MpeajaraeéMblXx B paMKax
OCHOBHOT'0 TOCYJJAPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUASA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®uszuka — Hayka o mnpupone. SBienus npupoabl. Duznueckue SBICHUSA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeauunHbl. M3mepenue ¢puzndeckux BeanunH. Gusndeckre npuoopsl.
[TorpemHocTs N3MepeHUt. MexXayHapoaHas CUCTEMA EAUHULL.

Kak ¢wu3uka w Jpyrue  ecTecTBEHHbIE HAyKM  HM3y4yalOT  IPHUPOAY.
EcTecTBeHHOHAyUHBIN METO/] MO3HAHUS: HAOIIOIEHNE, IOCTAHOBKA HAYYHOI'0 BOIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MIPOBEPKE TMIIOTE3, 00BICHEHUE HAOII0AaeMOTO
apieHus. Onrcanne GU3NIECKUX SIBJICHUN C TTOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnyueckue MNpUOOPHI U TpOlEAypa MNPSIMBIX H3MEPEHUN AaHAIOTOBBIM H

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.

4. OmnpeneneHue pa3sMepoB MaJbIX TEIl.

5. M3Mepenue Temmneparypsl IpU MOMOIIM KHJIKOCTHOIO TEPMOMETpA U JaTUMKa

TEMIIepaTyphl.
6. IIpoBenenue nccnenoBaHus MO MPOBEPKE TMIOTE3BL: JAITBHOCTD ITOJIETA NIApHKa,
MYLUIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIlIe BHICOTA ITYCKA.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELECTBA.

CtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, MX pa3Mepbl. OMbIThI, JOKa3bIBAOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBrxeHue yactull Bemectsa. CBsA3b CKOPOCTH JIBHKEHHUSI YACTHUL] C TEMIIEPATYPOH.
BbpoynoBckoe nBwxkenue, nuddysus. BanmonericTBre 4acTHI] BEIIECTBA: MPUTSIKEHUE
Y OTTAJIKUBaHUE.

ArperaTtHble COCTOSHUSI BEILIECTBA: CTPOCHHE TIa30B, KUAKOCTEHM U TBEPABIX
(KpucTtamnuyecknx) Ten. B3auMocBsi3b MEXKJYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUAX W HMX AaTOMHOMOJIEKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysun.



3.

Ha6m0z[eHHe HBJ’IGHHﬁ, O6”b$ICH$[IOHH/IXC$I MNPUTAKCHUCM HWJIM OTTAJIKMBAHHUEM
qacTHl BE€IICCTBA.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM poTorpaduii).
OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBukeHune U B3aumMoieicTBHE TeJl.

Mexannueckoe aBuxkeHne. PaBHOMepHOE 1 HEpaBHOMEpPHOE ABMKEHHE. CKOPOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JABMKEHHUH. PacU€T IyTH U BpEMEHU IBUKEHUS.

SIBneHne nHepuMU. 3aKOH MHEpUUH. B3auMoaelicTBUE TEJ KaK TPUYMHA U3MEHEHUS
CKOPOCTH ABHM>KEHHUS Tela. Macca Kak Mepa MHEPTHOCTH Tena. [[noTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHUIIE 00BhEMA BEIIIECTRA.

Cua Kak xapakTepHCTHKA B3auMoecTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3MepeHune cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U cuiia TskecTH. Criia
TSXKECTU Ha Apyrux rmiaHerax. Bec tena. HeBecomocTs. CnoxkeHne Cuil, HanpaBJICHHBIX
1o oxHou mpsMou. PaBHoxencTByromas cwi. Cwia TpeHus. TpeHUe CKOJIBKEHHS H
TpeHHE NOKOs. TpeHue B Ipupoie U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habitoienne MexaHu4eckoro JBUKEHUs Tea.

N3mepenne ckopoCTH MPSAMOJIIMHENHOTO JBUKECHHS.
HaGnronenue siBneHust MHEPIUU.

HabitoieHne n3MeHeHus: CKOpOCTH MTPU B3aUMOJICHCTBUU TEJl.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEIL.

CnoxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomel u onvimol.

1.

OrnpeneneHrue CKOPOCTH PABHOMEPHOTO JABMIKEHMS (IIapuka B >KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBXEHHs Opycka WIM IIapuka IIo
HaKJIOHHOW INIOCKOCTH.

Onpenenenre MWIOTHOCTH TBEPIOTO TeNa.

OnbITbl, JEMOHCTPUPYIOIME 3aBUCUMOCTh pacTsbkeHus  (aedopmanun)
NPY>KUHBI OT IPUII0KEHHON CHUIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJILKEHUS OT Beca
TeJa U XapakTepa COIMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hasnenne. CriocoObl YMEHBINIEHWS W yBEIMYCHHs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJEHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHus: TBEPIBIMH
TE€IaMU, JKUJAKOCTIMU H Ta3zamu. 3akoH [lackans. [lHeBMarnueckue MalIvHBI.



3aBUCUMOCTh JIaBJICHUSI JKUIKOCTH OT TIyOWHBL. [HMapocTaTwmueckuii mapajokc.
CooOmaromuecs cocybl. [ 'mapaBiruuecKkue MEXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBieHHe. [IpHUUMHBI CyIIECTBOBAHUS
Bo3ymHONM o6osouku 3emun. Onweit  Toppuuemu. W3mepenue armochepHoro
JaBjeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO MaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOPA.
[TpubGopsr 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBUE KMIKOCTH M Ta3a Ha NOTPYyKEHHOE B HHUX TeNO. BpITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[lepenaua naBiieHUs KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoCy/bl.
['mnpaBnuueckui npecc.
[IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.
3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIBI OT 00bEMA MOTPYKEHHOW YacTu Tena U
TUIOTHOCTH KUJKOCTH.
PaBeHCTBO BRITATKUBAOIIEN CHIIBI BECY BBITECCHEHHOW JKUIKOCTH.
8. YCJOBHME IJIaBaHUS TEJ: MUIABAHWE WM MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOUIEHHS IIJIOTHOCTEU TeJa U KUIAKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJI€ OT O00BbEMA MOTPYKEHHOU B
AKHUJKOCTh YaCTH TEJIa.
2. OmnpenesieHNE BHITAIIKUBAIOMIEH CUJIBI, JEHCTBYIONIEH HA TENO, MOTPYKEHHOE B
KUJTKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIIbI, JEHWCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B )KUIKOCTh YACTH
T€JIa ¥ OT IJIOTHOCTH KUJKOCTH.
5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHKE JIOJKUA U ONPEAEIIEHUE €€
IPYy30II0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIIHOCTB. JHEPrHUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAaKJIOHHAsI TIJI0OCKOCTh. [IpaBuio paBHOBeCHs
peiuara. [lpuMeHeHue mpaBuia paBHOBECHUS phluara K OJIOKY. «30J0TO€ MPABUIION
mexanuku. KITJ] mpocteix mexaun3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckast 1 noteHunanbHas 3Heprus. [Ipespaiienue
OJIHOTO BHJIa MEXAHUYECKOUM SHEPTHUH B IPYTOW. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.
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1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Ompenenenue paOOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM BWKEHUHU TeJla IO
TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBui paBHOBECHUS pblyara.
3. Hsmepenue KII/l HaKIIOHHOM IIIIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Paszneu 6. TerioBbie siBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. OMBITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOAKEHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSIHUUA  BEILECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, >KUJIKOCTEH U
TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOI Teopun. CMaynBaHue
U KallWJUISIPHBIE SIBJICHUA. TerioBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHII.
Buytpennsisa sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIHH: TeIionepenada u
coBeplleHHe padoTel. Buaesl Temonepenayn:  TEMIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YEHHE.

KonnuecTtBo TemnoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€MIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro Oasanca. IlnaBrneHue m oTBepaeBaHue
KpUCTAJUIMYECKUX BEUIECTB. YJenbHass Terora MiasieHusa. IlapooOpazoBanue u
koHaeHcauus. Mcnapenue. Kunenue. VYnaenbHas Temora  mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMIOTA CTOPAHUS.

[Ipunuune padoTs! TemnoBsix Asurateneit KI1/] tenmnosoro nurarens. Temnosbie
JBUTATEIU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMsI U NIPEBPALEHUS SHEPTUHU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHUS.

2. Habmoaenue nuddyszuu.

3. HaOGnmrogenue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HaGmroneHue TEmIoBOro pacmpeHus Tell.

5. V3meHeHue paBieHus rasa NpUd H3MEHEHHMM OOBEMAa M HarpeBaHUU WU
OXJIQXKICHUH.

[IpaBuna uzMepeHus: TeMiepaTyphl.
7. Buapl Temmonepenayu.

o



8. OxJaXXJIeHHEe MPU COBEPIICHUH PAOOTHI.

9. Harpesanue mipu coBepiieHur pabOThI BHEIITHUMHY CHJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGnrogeHue KumneHus.

12. HaGnrogieHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MIPUTSHKEHUSI.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThI 10 HAOJIOJICHUIO TETJIOBOTO PACHIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX

Tell.
4. OmpeneneHue NaBICHUS BO3AyXa B OaJIOHE MIMPHUIIA.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3/yXa OT €ro o0béma 1
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGnioneHue W3MEHEHUs BHYTPEHHEW DSHEpruM Tejlna B pe3yJibTare
TEerIonepeaur U paboThl BHEITHUX CHJI.

8. HccnenoBanue siBJICHUS TEIIOOOMEHA MPU CMEIIUBAHUM XOJIOAHOW U ropsiuei
BO/IBL.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOIO BOAOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIHJIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIAKHOCTH BO3yXa.

13. OnpeneneHue yaenbHOM TeIIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JiaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

Onektpuzaums Ten. JIBa poja d3leKTpUYECKHX 3apsaoB. BzaumopeiicTBhe
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHIIbl B3AaUMOJICHCTBUS 3apSXKEHHBIX TEI
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKIY TETIAMH ).

Onektpuueckoe rmone. HanpsoxkéHHOCTh  dnekTpuueckoro mnojis. I[IpuHomn
CYTIEPIIO3UIINH YJIEKTPUIECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun »snexktpuyeckux 3apsgoB. OJIEMEHTAPHBIA AJIEKTPUUYECKUI  3apsl.
Ctpoenue aroma. [IpoBOAHUKM W JUAJICKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHMKH
MMOCTOSIHHOTO TOKa. JIEeHCTBHUS DJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B AKHUIKOCTSIX U razax.



Onextpuyeckas nenb. Cuia Toka. DneKkTpuueckoe HanpspkeHue. ConpoTUBIEHUE
MPOBOJAHUKA. YIEIbHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTKa LEeMH.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE IPOBOJHUKOB.

PaGota ¥  MOIIHOCTH dJEKTPUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpUYecKue Nenu U MOTPeOUTEeNH 3JIeKTpuuecko sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHBIE MarHuTHL. B3auMOJIEVICTBHE TOCTOSHHBIX MAarHUTOB. MarHuTHoOE
nosie. MarauTHoe mnoJie 3eMJId U €r0 3Ha4eHue JUIs KU3HU Ha 3emie. OnsIT Opcrena.
MarHutHOe ToJIe ANEKTPUYECKOro TOoKa. [IprMeHeHue 3JIEKTPOMarHuTOB B TEXHUKE.
JlelicTBE MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATEb MTOCTOSTHHOTO
ToKa. lcnonp30BaHue DIEKTPOABUIaTeNied B TEXHUYECKUMX YCTPOWCTBAX M HA
TPaHCIIOPTE.

Onbitel @apanes. fBiaeHue 3neKTpoMarHuTHOM wuHAYKuuu. lIpaBuiio Jlenna.
Onekrporenepatop. CriocoObl MOyYEHUS dTIEKTPUIECKON SHEPTUH. DJIECKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3JIEKTPUUYECKUX 3apSA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXPAHEHHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOOHUKY U AUDIIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
W cTOYHMKM TOCTOSIHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BbIM paszps.
. I3MepeHune cuibpl TOKa aMIepMeTpOM.
. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUSI BOJTBTMETPOM.
. PeocraT u mara3zuH cONpOTUBIICHHI.
. BzaumoieiicTBrE TOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXHOCTH PA3I€JICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JleicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATEIh TOCTOSIHHOTO TOKA.
. UccrnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
. OnbiTel Papages.
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24.

25.

3aBUCHMOCTh  HANpaBICHUS HWHIYKIIMOHHOTO TOKa OT YCJOBHHA  €ro
BO3HUKHOBCHHUSI.
DeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o v A~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIOACHUIO  DJIGKTPU3AIMK  Ted  HWHAYKIHEH W TIpU
CONIPUKOCHOBEHUH.

UccnegoBanne JAEUCTBUS  JJNEKTPUYECKOTO TMOJISI HA MPOBOJHUKA U
JTADJICKTPUKH.

Co6opka 1 nmpoBepka pabOThI ANEKTPUIECKON LIETTH TTOCTOSIHHOTO TOKA.
N3mMepenune u peryampoBaHue CUJIbI TOKA.

N3Mmepenue u peryiupoBaHUE HANIPSKEHUS.

HUccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYLIETO YEPE3 PE3UCTOp, OT
COITPOTHUBJICHUA PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb SJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JIJIMHBI, TUIOIIA/IN MOMEPEYHOTO CEUEHUs U MaTepuaa.
[IpoBepka mpaBUJia CIIOKEHUS HAMPSOKEHUM TIPU  TMOCJIEAO0BATEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Uil CHJBI TOKAa IIPpU MapajuICIBHOM COCIUHEHUU
PE3UCTOPOB.

Ornpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
OrnpeneneHre MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JaMIOYKy, OT
HamnpsHKEHUS Ha HEMl.

Onpenenenue KIIJ[ narpeBarens.

HccnegoBanne MarHUTHOT'O B3aUMOJICUCTBHS ITOCTOSSHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO MOJIS MOCTOSTHHBIX MArHUTOB MPU UX OOBEAUHEHUU U
pa3aeaeHNH.

HccnenoBanue AeiCTBUS 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITI, JEMOHCTPUPYIOITNE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUSL KAaTYIIKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPaBJICHUS TOKA B KaTyIIKE.

N3ydenue neiicTBUsI MArHUTHOTO TOJIST HA TPOBOJAHUK C TOKOM.
KoncTpynpoBanue u u3ydeHue paboThI JJICKTPOABUTATEIS.

Nsmepenue KIIJI asekTpoaBUrateibHOM yCTaHOBKH.

OnpITel MO MCCJCAOBAaHUIO  SIBJIGHUS  DJICKTPOMArHUTHOW — WMHIYKIIUH:
UCCIIeIOBAaHUE U3MECHEHUHN 3HAUCHUS U HAIIPABJICHUS! MHYKIIMOHHOTO TOKA.



9 KUIIACC

Pa3nea 8. Mexannueckue siBJICHHUS.

Mexannueckoe  ABWKeHHE. MarepuanbHas  Touka. (Cucrtema  OTcyéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOrO0  JIBM)KEHHs. PaBHOMepHOE  MpPSMOJMHEHHOE
nBxkeHne. HepaBHOMepHOe mNpsMoJiiHEHOe aBuxeHue. CpenHsisi U MIrHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JBUKCHUHU.

Yckopenue. PaBHoyckopeHHOE NpsMOTIuHEHOe JBIKeHne. CBOOOHOE MajieHuE.
OmnbiTel ['anunes.

PaBHOMepHOE IBH)XKEHHE TIO OKpYKHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuHeiHas u yrioBasi CKOpOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprorona. Bropount 3axkoH Herotona. Tperuit 3akoH HreroToHa.
[IpyuHLIMT Cynepno3un CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHUs: Cuia TPEHUS CKOJbXKECHUS, CHJIA
TPEHUS MOKOsI, IPYTHE BUJIbI TPEHHUSI.

Cuiia TSKECTU U 3aKOH BCEMHUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOAHOTO Ma/ICHHUS.
JBmxenune maHeT Bokpyr ComnnHua. IlepBas kocMuueckas ckopoctb. HeBecoMocTh u
IIEPErPy3KHU.

PaBHoBecue wmatepuanbHOMl TOuku. AOcCoOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpamieHus. MoMeHT cuibl. L{eHTp TskecTu.

Nmnynec Ttena. M3meHeHue wummyibca. VMIynbC Cuibl. 3aKOH COXPaHEHHS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa chil TSKECTH, YIPYTOCTH, TPEHUSI.
Cas3b 3Hepruu v padoThl. [loTeHnanpHas 3Heprus Teina, MoAHATOr0 HaJl MOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus cxxarou npyxkunbl. Kunernueckas sueprus. Teopema o
KHHETUYECKOW SHEPruu. 3aKOH COXPAHEHUSI MEXaHUUECKON SHEPTUH.

Jlemoncmpayuu.

1. HaGnrogeHue MeXaHMYECKOro JABMXKEHHUS Tela OTHOCUTENBHO pPa3HBIX Tell

OTCYETA.

2. CpaBHEHME IIyTE€d W TPACKTOPHUM JABWIKEHHS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue aBuXeHUs Tela 1Mo OKPYKHOCTH.

HaGnronenne MexaHWuecKuX SIBICHUW, TMPOUCXOJAIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCUTEIBHO

o v kW

KaOuHeTa (PU3UKH.
7. 3aBUCHUMOCTbH YCKOPEHUS TeJla OT MAcChl Tella U ICUCTBYIOIICH Ha HETO CHIIBI.
8. HaOmronenue paBeHCTBa CUIT TIPH B3aUMOJICHCTBUU Tell.

N3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.



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

Ileperaua umIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOIEHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HabutoieHne peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHEe MEXaHMYECKOW 3HEpruu IMpH ABWKEHUU Teja IMOJA JACHCTBUEM
IPYXXUHBI.

Jlabopamopnsie pabomol u onvimol.

1.

10.

11.

KoncTpynpoBanne Tpakra [Uisi pa3rOHa MW JAJIBHEHUIIETO PaBHOMEPHOTO
JBVKEHUS [IAPUKA WIH TEJIEHKKH.

Omnpenenenne cpeiHEd CKOPOCTH CKOJBXKEHUSI OpyCKa WM JBUKEHUS LIapHKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOpPEHMsI Tejla IIPU  PAaBHOYCKOPEHHOM JIBHOKEHHMM  I10
HaKJIOHHOW INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IyTH OT BpPEMEHH IMPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runotresbl: €Ciau IpU PaBHOYCKOPEHHOM JBHKEHUM O€3 HauyaJbHOU
CKOPOCTH MYTHU OTHOCATCS KakK psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLINE
MIPOMEKYTKHA BPEMEHH OJNHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHJIbI HOPMaJIbHOTO
JABJICHHUSI.

Omnpenenenre kodhuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHDKEHHM Te€jla IO
TOPU30HTAIBHON NOBEPXHOCTH.

Omnpenenenre pabOThI CHIIBI YIPYTOCTH IPU MOJABEME TPY3a C UCIIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyenune 3aKoHAa COXpaHEHUS SHEPTHH.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe naBuxeHue. OCHOBHbIE XApPAKTEPUCTUKH KOJI€OAHWM: TEpHO/,
4acToTa, aMIUINTyna. MaremMaTudeckud W TPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPTUU MPU KOJIeOATETHHOM JIBIXKCHHH.

3aryxatouue kosneOanus. BoiHyxnennole koneOanus. Pezonanc. Mexannueckue
BosiHbL. CBOiCTBa MexaHWYecKUX BOJH. [IpojonibHble W monepedHble BOJHBI. [[nuHa
BOJIHBI M CKOPOCThb €€ pacrpocTpaHeHUs. MeXaHW4yecKHe BOJIHBI B TBEPIOM TeEJE,
CEHCMMYECKHE BOJIHBI.

3Byk. ['poMkocth 3Byka um BbicOTa ToHA. OtpaxeHue 3Byka. MHbpasByk u
yIJIbTPa3BYK.



Jemoncmpayuu.
1. HaGmionenue koneOaHuil Te MO JSHCTBUEM CUITBI TSKECTH U CUIIBI YIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
3. HaOmroneHue BbIHYKIEHHBIX KOJIEOAHUM U pe30HAHCA.
4. PacmpocTpaHeHue npoJ0JIbHBIX U MONIEPEUHBIX BOJH (Ha MOJIENH).
5. HalGmroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnsie pabomul u onvimol.
1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHU MaTeMaTUYECKOr0 MasiTHUKA.
2. OmpepeneHue 4acTOThl U IEpUOJIa KOJIeOaHUN MPY>KUHHOTO MassTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MeproAa KOJIeOaHUHM MOIBEIIEHHOIO K HUTH Ipy3a
OT JIJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH TEepUoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
MAacchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpUOJia KoJIeOaHu rpy3a, MOABEHICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmbIThI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh MEpHOJa KOJIEOaHUW MPYKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOHOTO MaCHHUSL.

Paszges 10. D1eKTpoMarHuTHoOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANeKTpoMarHuTHbIX BoOJIH. [llkama »nexkrpoMarHuTHBIX BOJIH. Mcmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DnexkTpomMarHuTHas npupoaa csera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.

Hemoncmpauyuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yueHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOLIBIO MOOMIIBHOTO

tenedona.

Paszpnes 11. CBeroBbIe ABJICHUS.

JlyueBasg mogenb cBera. Mctounuku ceta. IIpsiMosimHEHOE pacnpOCTpaHEHUE
ceera. 3atmenuss ComHua u Jlynel. Otpaxenue cBera. Ilnmockoe 3epkanio. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [[oaHoe BHYTpEHHEE OTpaKEeHHE
cBera. Mcnonb30BaHuE NOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nmyueit B nuH3e. OnTudeckas cucreMa (oTtoanmapara, MUKPOCKOIIA U
Teneckona. [’ a3 kak onruyeckas cucrema. biiM30pykocTs U JaTbHO30PKOCTb.



Pasnoxxenue 6enoro ceera B cektp. OnbiTel HetoToHa. CloXKeHne CeKTpaIbHbIX
uBeToB. Jucnepcus ceera.
JHemoncmpayuu.
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[IpsiMmonuHEHOE pacpOCTPaHEHUE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenne n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBOI.

Xon nydyeir B coOuparoliei JImH3e.

XoJ JIydeu B paCCEUBAIOIICH JIUH3E.

[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JIUH3.

[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopens rinasza.

11. Paznosxenue 6e10ro cBeTa B CEKTP.

12. [Tomy4yenue 6em0ro cBETa IPH CIOKEHUH CBETAa PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHHUSI CBETOBOTO JTyda OT yTIJia MaeHHsI.
N3ydeHne xapakTepUCTUK U300pakeHUs IpeIMETa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJIa MpPEJIOMIIEHHS CBETOBOrO Jy4ya OT YIJia
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne (OKYCHOTO pAacCTOSHUA M ONTHYECKOM CHJIBI coOuparomien
JIUH3BI.

OnbITHI 110 Pa3NIoKEHUIO OEJIOro CBETa B CHEKTP.

OnBITHI IO BOCTIPUATHIO [[BETA MTPEIMETOB MTPH MX HAOIIOCHUN Yepe3 IBETOBBIC
(UIBTPBHL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Onwitel Pesepdopna u mmanerapnas monens aroma. Mogjens atoma bopa.
Hcenyckanne u nornomenue cBera atoMoM. KBaHTHI. JInHeHyaThIe CIIEKTPBI.

PannoaktuBHOCTh. Alb(a, OeTa- U raMma-usnydeHusi. CTpoeHrue aTOMHOIO sijipa.
Hyknonunas Mmogens atromuoro simpa. M3oronsl. PaguoaktuBHbie npespamienus. [lepuon
IIOJIypacmaia aTOMHBIX SAED.

SAnepHbie peakuuu. 3aKOHbI COXPaHEHUS 3apsAI0BOIO U MAaCCOBOTO YUCEN. DHEPrusi
CBSI3M aTOMHBIX szep. CBsA3b Macchl M dHEpruu. Peakuuu cUHTE3a W JACJNEHUS SJIEP.
Hctounuku sneprun ConHua U 3BE3I.

SnepHas oHepretuka. JleMCTBUS paAMOAKTUBHBIX W3JIYyYCHUM Ha KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1.

CHCKTpBI N3JTY4YCHUS U MTOTJIOLICHUA.



CrexTpbl pa3aMyHbIX [a30B.

Cnektp BoJOpOA.

Habmonenue TpekoB B kamepe Bunbcona.

Pabora cuérunka HOHM3UPYIOMIUX U3TYYCHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmioneHue CrIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY MYTH (TI0

dboTorpadusam).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000MIAIOMKUKA MOYIb MPEAHA3HAUCH JJIsl CUCTEMAaTH3allud U
00001IEeHNsT TPEAMETHOTO COAEPXAHUS U ONbITa ACSITEIbHOCTH, IPUOOPETEHHOTO TpU
U3YYeHUH BCEro Kypca (U3MKH, a Takke M TOJArOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMEHY 10 (DU3MKe JiJ1s1 00y4aromuXCcs, BHIOPABIIUX ATOT YUCOHBIM
MpEAMET.

[Ipy wW3yyeHUM JaHHOTO MOJYJIA PEATU3YIOTCS M CHUCTEMAaTH3UPYIOTCS BHJIbI
JESTEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHIKEHHME MPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pEe3yIbTaTOB o0y4eHus, dbopmupyercs
€CTECTBEHHOHAy4YHas TIPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBaHUS
SIBJICHUW TPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSACHSITh (PU3NUECKUE SIBIICHUS,
OPUMEHSIST TOJIYYEHHBbIE 3HAHMs, pellaTh 3aJadyd, B TOM YHUCJIE KayeCTBEHHBIE H

SAN A

AKCIIEPUMEHTAJIBHBIE.
[IprHIMNIIMATBHO 1€ TEIPHOCTHBIN XapaKTeP JaHHOT'O pa3esa peain3yercs 3a CUET
TOTO, YTO O0y4JaroUIMecs BHIMOJHSIOT 3aaHusI, B KOTOPBIX UM MPEJIaraeTcs:
Ha OCHOBE IMOJYYEHHBIX 3HAHUM paclo3HABATh U HAYYHO OOBSACHSITH (PU3MUECKHUE
SIBJICHUS B OKPY’KAIOLIEH ITPUPOAE U ITOBCEHEBHOM KU3HU,
MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICOBAHUS (PU3UUECKUX SIBJICHUHN, B TOM YHUCJIE
JJ1S1 IPOBEPKHU TUIMOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSICHSATH HAy4HbICE OCHOBBI HauOOJiee BaXHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPAKTUYECKOrO0 MCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHECHUS BCEX HM3BECTHBIX BUIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrate u3yueHus pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y
oOyuarorierocst 0yyT copMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTATHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TPOSIBJICHHE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ICATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMS:

e — BOCIPUSTHE OCTETUUECKUX KauyeCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMSL:

e — OCO3HAHME IIEHHOCTH (PM3MYECKOW HAYKH KAK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaJKHEUILIEW COCTABISAIOMIEH KYJIbTYPHI;

e — pa3BUTHE Hay4yHOH JIFOOO3HATENBHOCTH, MHTEpeca K MCCIEAOBATEIbCKOM
NEATEIbHOCTH;

e 5) popmupoBaHus KyJbTYPbl 310POBbS H IMOLMOHAJIBHOI0 0/1ar0ONOJy YU

e — OCO3HaHME LEHHOCTH Oe30macHOro obOpa3a JKU3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHPE, BAXKHOCTH MPaBHJI OE30I1aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, C AMEKTPUUYECKUM U TETIOBBEIM 000pY0BaHUEM B JIOMAIITHUX YCIOBUSIX;

e — c(hOpMHUPOBAHHOCTh HaBbIKAa peduieKCUM, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10OBOIO BOCIIUTAHMSA:

e — AKTHUBHOE YyyacTHE€ B pEHICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIPaBJICHHOCTH, TPEOYIONINUX B TOM YUCIE U (PU3NYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHUIO PO eCcCHii, CBI3aHHBIX C PUBUKOM;

e 7)3KO0JOrHY€ECKOr0 BOCIIMTAHUA:



— OpHUEHTAIMs Ha MPUMEHEeHHE (U3UYCCKUX 3HAHWH IS PEIICHUS 3a7a4 B 00J1acTH
OKPYXAaIOmel Ccpefpl, IJIAHUPOBAHUS TIOCTYNIKOB UM OIICHKA WX BO3MOKHBIX
MIOCJICJICTBUM ISl OKPY KaIOIIEH CPEJIbl;

— O0CO3HAHHUE TI00aTFHOTO XapaKTepa IKOJIOTHICCKUX TIPOOJIEM U ITyTEeH UX PEIICHHUS,
8) ananTanuu K M3MEHAIOUIUMCS YCIOBUSIM COIUAIBLHON U PUPOIHOI CPeabl:
— MOTPEOHOCTh BO B3aMMOJCHCTBUU MPHU BBIMOJHESHUN HCCIICIOBAHUN M IPOCKTOB
(bU3UYECKOM HAMPaBICHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSM JIPYTHX;

— TOBBIIICHUE YPOBHS CBOCH KOMIICTCHTHOCTH Yepe3 MPAKTHYCCKYIO IS TCIIbHOCTD;
— MOTPEOHOCTH B (POPMUPOBAHMHN HOBBIX 3HAHUM, B TOM YU CJIe (DOPMYIHPOBATh UIIEH,
TIOHATHS, THITOTE3bI O PU3NYSCKUX 00BEKTAX U SABIICHUSAX;

— O0cCoO3HaHWE Je(UIIMTOB COOCTBEHHBIX 3HAHWHW W KOMIICTCHTHOCTEH B OO0JacTH
buzukwy;

— IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (DM3MUCCKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3M MPHUPOIBI, OOIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HU3UYCCKUX 3HAHUMH;

— OIIEHKA CBOMX JICUCTBHUM C YUETOM BIUSHUS HA OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTaTe O0CBOEHHS MpOrpaMMbl MO (PU3MKE Ha YpOBHE OCHOBHOTO OOLIETO

oOpa3oBaHus y oOydaromierocsi 0yayT chopMupoBaHbl MeTaNpPeIMeTHbIE Pe3yJbTaThl,
BKJIFOYAIOIIIHME TT03HABATEILHBIC YHUBEPCAIbHbBIE YU€OHbIE JCHCTBUSA, KOMMYHUKATUBHbIE
YHUBEpCaAIbHbIC YICOHbBIC IEHCTBUSI, PETYJIATUBHBIC YHUBEPCATbHBIC yUeOHbIC TCHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jiornyeckue 1eicTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIE TIPU3HAKN OOBEKTOB (SBICHHUI);

e YCTAaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PHUKAIIMK, OCHOBAHHS IS
0000111eHNs U CPAaBHEHUS,

e BBUABJIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHsS B paccMaTpHBaeMbIX (pakTax,
JTAHHBIX U HAOJIOJICHUSIX, OTHOCSIIMXCS K (DU3HUECKUM SBJICHUSM;

e BBISBJIATH PUYHHHO-CIICJCTBECHHBIC CBSI3U IIPHU U3YYCHUN (PU3HUCCKUX SBJIICHUH
1 MIPOIIECCOB, JCJIATh BHIBOJIBI C HCIIOJIB30BAHUEM JICTYKTUBHBIX U HHTYKTHBHBIX
YMO3aKJIFOUeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NICCKUX BETUUHH;

e CaMOCTOSITEJIBHO BBIOMpaTh CIOCOO pelieHus ydeOHOW (u3uueckor 3amayu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEILICHHUS, BBIOOP HanboJIee MOIXOISILETO C
Y4ETOM CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPHUER).



Ba3oBbie ucciieqoBareLCKHe 1eCTBUSA:

HCIIOJB30BaTh BOMPOCHI KaK UCCIEA0BATENBCKUIT MHCTPYMEHT MTO3HAHUS;
MPOBOAUTL IO CAMOCTOSITENBHO COCTaBJICHHOMY IUJIAHY OIBIT, HECIOKHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAIUIO, TIOJYYSHHYIO B
XO/JI€ UCCJETOBAHMS HII IKCIIEPUMEHTA;

CaMOCTOSATENLHO (PopMyIHUpOBaThH OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHelIIee pa3BuTue GU3NUECKUX MPOILECCOB, a
TaK)K€ BBIIBUTATh MPEIIONIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSX H
KOHTEKCTaX.

Pabora c nuHpopmanueii:

OPUMEHATD Pa3IMYHbIE METO/IbI, UHCTPYMEHTBI U 3aIIPOCHI ITPU IOUCKE U OTOOPE
UHpOpMaAllMU WIN JaHHBIX C Y4E€TOM NPEUIOKEHHONM Y4yeOHOM (u3nUecKoil
3a]1a4y;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIUIO
Pa3IMYHBIX BUJOB U OPM IIPEICTABICHHUS;

CaMOCTOSITENIbHO BEIOUPATh ONTUMAIIbHYIO (POPMY HpeACTaBIEHUS HHPOPMAIUIH
U WUIIOCTPUPOBATh PEIIAEMBbIE 3aJa4 HECIIOKHBIMUA CXEMaMH, AHMarpaMMaMu,
MHOU rpauKOi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTl/IBH])Ie YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH:

B X0ZI€ 00CYX/IeHUsl yueOHOro MaTepuasa, pe3yJibTaToB JJaOOpaTOPHBIX padboT U
IPOEKTOB 33J]aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1a€MOM TeMbI U BbICKa3bIBaTh
UJIeU, HalleJICHHbIE HA peLICHHUE 3a/1aydl U MOoJAJep)KaHue OJaroxenaTelbHOCTH
OOIICHMS,

COTIOCTABJIATh CBOU CYXKIICHHUS C CYXACHUSAMU JPYTHMX YYaCTHHUKOB JMAJOra,
OoOHapyXUBaTh pa3IMn4yKMe U CXOACTBO MO3ULIMII;

BbIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YIbTAThl BBIOJHEHHOTO (DH3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHAWBUAYAIbHOMN
pabOThI IPU PEIICHUH KOHKPETHOM (PU3NYECKON TTPOOIEMBI;

OPUHUMATh LI€TTM COBMECTHOM JESATEIbHOCTH, OPTaHU30BbIBATh JACHCTBUS MO €€
JIOCTHKCHHIO: PACHpPENeNiaTh PO, OOCYKIaTh MPOLECCHl U PEe3ybTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTUTash KAaYeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIPaBJICHUIO U KOOPIMHUPYS CBOU JAEUCTBUSA C APYTUMHU UJICHAMH
KOMaH/IbI;



OLICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBHUS.

PeryisiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1eliCTBHUSA

Camoopranusanus:

BBISIBJISITh MIPOOJIEMbI B KU3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIUX ISt
pereHus: GU3NUEeCKUX 3HaAHU;

OpPUEHTUPOBAThLCA B PA3JIMYHBIX  MOJAXOJAaX  HPUHATHUS  PELICHUN
(MHOUBHIYaTBbHOE, IPUHSITUE PEUICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIION);
CaMOCTOSTENIbHO COCTaBJIATh AQJITOPUTM pelieHus (U3MYECKON 3amauu WIn
IUIaHa MCCIEOBAaHUSI C Y4YETOM MMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh Npe/IjiaraeMble BapHUaHThI PELICHUIT;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CﬁMOKOHTpOJIL, AMOIUOHAJIbLHBbIN UHTE/JIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIPEJIarath IUIaH €€ U3MEHEHUSI;
OOBSACHATH IPUUYMUHBI JOCTUKEHUS (HEAOCTUKEHUS) pE3YIbTATOB IE€ATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEJIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS
(U3MYECKOro MCCIEeIOBaHUs WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh c€0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;

npuU3HaBaTh CBOE MPaBO Ha OLIMOKY MpU pelieHUH (PU3MUECKUX 3373y WU B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPAaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K kxoHuy oOydyeHuss B 7 KJjacce IMpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCTIOJb30BaTh MOHATHUS: (PU3NYECKUE U XMMHUYECKUE SIBJICHMSI, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJEb, TUIOTe3a, €AMHULBI (U3NYECKUX BEJIUYUH, aToM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BEIIeCTBa (TBEPAOE, KUJIKOE, Ta3000pa3HOE),
MEXaHUYECKOe IBM)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTOpHUsl, paBHOAECHCTBYIOIIas cuia, negopmanus (ynpyras, mactTuieckas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IbL;

pasznuuath sBieHUs (AudQy3us, TEIIoOBOEe IBMKEHHE YaCTHI[ BEIIECTBA,
pPaBHOMEPHOE TBUKCHHE, HEPaBHOMEPHOE JBWKECHHE, WHEPIINA,
B3aUMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJ C 3aAKPEIUVIEHHOM OCBIO



BpalleHus, Neperaya JaBICHUS TBEPABIMU TElaMH, >KUJIKOCTAMH M Tra3amH,
aTMoc(epHOoe JaBjieHue, IUIaBaHUEe T, MPEBPAILICHUS MEXaHUYECKOM SHEPTUN)
[0 ONHCAHMID HWX XApPaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBJICHUI B OKPY’KaIOLIEM
MHUpE, B TOM 4YHClie (PU3NYECKUE SBICHUS B MPUPOJE: MPUMEPHI JBIKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMHU B )KMBOM M HEKUBOU IIPUPOJIE, TEUCTBUE CUIIBI TPEHUS
B NIPUPOJE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBJICHUS HA )KUBON OpraHU3M,
IUTaBaHUE PBIO, pbIUark B TEJIC YEJIOBEKA, IPU 3TOM NMEPEBOJAUTD MTPAKTUUYECKYIO
3aJ1a4y B y4€OHYI0, BBLICIIATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKHN ) (PU3HUECKUX
SIBJICHUM;

ONUCHIBATh HM3YyUYEHHBIE CBOWCTBA Tel M (UIUYECKUE SBICHHS, HCIOIb3YS
¢uznyeckue BenUuuHbl (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MYTb,
CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Teja, CHIIA
TpeHus, JaBjeHue (TBEPAOrO Tena, XKUAKOCTH, ra3a), BHITAJKUBAIOLIAS CUJIA,
MexaHu4eckas padoTa, MOIIHOCTb, MJI€YO CUJIbl, MOMEHT CHJIbI, KO3()PUIIMEHT
MOJIE3HOTO JICUCTBUSI MEXaHU3MOB, KHHETHYECKasi U NMOTEHIMAJIbHASI SHEPIus),
OpU ONUCAHUU TPABUIBHO TPAKTOBATh (PUIMUYECKUII CMBICI MCIIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHUS U EAUHMULBI (PU3NYECKUX BEJIUYMH, HAXOIUTh
(opMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpaQUKA HW3YUYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA T, (PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YsI
IpaBuiIa CIOXKEHUS CUi (BAOJb OAHOW MpsiMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBECHUs pblyara (0JI0Ka), «30J0TOE MPABUIION
MEXaHUKH, 3aKOH COXPAHEHMS MEXaHUYECKON HHEpruu, Mpu 3TOM [aBATh
CIIOBECHYI0O (OPMYJIMPOBKY 3aKOHa M 3alUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalluil MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
MPUYUHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHME M3 |—2 JOru4ecKux
maroB ¢ Omopod Ha 1-2 W3y4YeHHBIX CBOWCTBA (U3HYECKUX SIBICHHM,
(pu3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3a7a4d B 1-2 AeMCTBUS, UCHOB3Ysl 3aKOHBI U (DOPMYIIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaud
3aMUChIBaTh KPATKOE YCIOBUE, MOACTABIATh PU3NYECKUE BETUUUHBI B (DOPMYJIIbI
U TPOBOAMTH Pacy€Thl, HAXOAUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIE IS
pelieHuss 3a7ad, OLEHUBATh PEAJIUCTUYHOCTh MOJYYEHHOM (u3nueckoin
BEJIUYMHBIL;



pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HUECKUX
METOJIOB, B OMHCAHUU UCCIIEOBAHUS BBLACATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pa3nTU4aTh U HHTEPIPETUPOBATH OTYyUYEHHBINH Pe3yabTaT, HAXOIUTh
OIIHUOKH B XOJI€ ONBITA, JIEIaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

POBOJUTEH OMNBITHI M0 HAOMIOACHUIO (PU3NYECKUX SABJICHUA WM (PU3UUYECKUX
CBOMCTB Tell: (OpPMYIHPOBATH MPOBEpPSEMbIE MPEANONOXKEHUs, CcOOUpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO0 O0OpYyIOBaHUS, 3alMChIBaTh XOJ OMbITA U
(bopMyIHpPOBATH BHIBOIBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUSI PACCTOSIHMSI, BPEMEHHM, MaccChl Tela, 00béMa,
CWJIBl U TEMIIEPATYPHI C UCIIOJIB30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPHUOOPOB,
3aMMChIBaTh TOKa3aHUs MpPUOOpPOB C y4€TOM 3aJaHHON  aOCONIOTHOM
IIOIPEIIHOCTA H3MEPEHN;

OPOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OAHOM (DU3MUYECKON BEIMYUHBI OT
ApPYyrol ¢ UCHOJb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH  IIyTH
PaBHOMEPHO NBIDKYIIETOCs Telda OT BPEMEHH ABIKCHHUS TeJa, CHIBI TPEHUS
CKOJBXEHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEM Tel u
HE3aBHUCUMOCTH CHJIBl TPEHHUS OT IUIOMIAAN COMPUKOCHOBEHHS TN, CHIIBI
YOPYrOCTA OT YIJUHEHHUS TMPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMa
HOTpyKEHHOM YacTU Teja U OT IJIOTHOCTU KHUJIKOCTH, €€ HE3aBUCHUMOCTH OT
MJIOTHOCTH T€Ja, OT TITyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, yCIOBUH MIaBaHUS
TeJl, YCJIOBUN paBHOBECHUSI phluara U OJIOKOB), y4aCTBOBATh B IJIAHUPOBAHUH
y4eOHOr0 HcCe10BaHusl, COOMpaTh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIIETYs]
OpEJIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl MMOJIYYEHHON 3aBUCUMOCTH
Gu3HUeCKMX BEJIWYMH B BHUJE MPEIOKEHHBIX TaOnui ¥ rpaduKoB, AENaTh
BBIBOJIBI 110 pe3y/IbTaTaM MCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE U3MEpPEHUsT (PU3MUECKUX BEIMYNH (TIIOTHOCTH BEUIECTBA
KHUJIKOCTU M TBEPAOTO Teja, Cuja TPEHUs CKOJIbKEHHUS, JaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TeEIO,
KO3(DQUIIMEHT MOJE3HOro JEHCTBUA MPOCTBIX  MEXAHU3MOB), CIEAys
NPEIJIOKEHHOW WHCTPYKUMHU: TIPH  BBIIIOJIHEHUU HW3MEpPEHH coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE HCKOMOM BEITMYUHBL;
coOo/IaTh MpaBHWJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIIUIBI TEHCTBUSI MPUOOPOB U TEXHUUECKHUX YCTPOICTB: BECHI,
TEPMOMETp, JTMHAMOMETpP, COOOIIAIOUIMECS COCyAbl, OapoMeTp, phlyar,
MTOIBMYKHBINA 1 HETTOABMKHBIN OJI0K, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOI Ha UX ONHUCAHUSA (B TOM YHCIIE: MOAIINITHUKHI, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABINYECKUI IMpECC, MAaHOMETP, BBICOTOMEp, IMOPIITHEBOM



HAcOC, apeoMETp), MCIOJb3Yysl 3HAHHS O CBOMCTBAX (PU3WYECKUX SBICHUN H
HEe0oOXoauMbIe (PU3NIECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

NPUBOIUTH MPUMEPHI (HaXOIUTh MH(GOPMAILIMIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JIJIs1 00ecreueHus
0€30MacHOCTH MPU OOpaIlEHUHU C MPUOOPAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXPAaHEHHUs 370POBbsi U COOJIOJIEHUS HOPM D3KOJIOTUYECKOTO TOBEICHUS B
OKPYXarUIEH Cpee;

OCYUIECTBJISAITH OTOOP MCTOYHUKOB MHGOpMaIK B IHTepHETE B COOTBETCTBUHU C
3aJIaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMMEIOIIMXCS 3HAHUU U IyTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIIEISTH MH(GOPMAIINIO, KOTOpast SIBISETCS
MIPOTUBOPEYUBOI WIIK MOKET OBITh HEOCTOBEPHOW;

HCIIOJIB30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAepKaHMsl, CIPaBOYHbIE MaTEPHAJIbI, PECYPCHI CETU
WuTepHer, BianeTh NpuéMaMHM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMs
nH(pOpMAaITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2—-3 WCTOYHMKOB HHpOpMaMu (QUINIECKOTO COACPXKAHUSA, B TOM UHCIE
nyOIMYHO JeNlaTh KPaTKUE COOOIIEHUs O pe3yibTaTax MPOEKTOB WIN YYEOHBIX
UCCJIEIOBAHAN, MPU 3TOM IPaMOTHO HCIOJb30BATh M3YYCHHBIA MOHATHUHHBIN
anmnapar Kypca (pU3MKH, CONPOBOXKIATh BHICTYIUICHHE NTPE3CHTALINEH;

IpU BBINOJIHEHUM YYEOHBIX TMPOEKTOB M HCCIEAOBAHUI pacnpenessiTh
00513aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33JauyaMu, CICAUTD
3a BBITIOJIHEHUEM I1JIaHa JIEWCTBUM, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIA] B
NEATENIbHOCTh TPYIIbI, BBICTPaWBaTh KOMMYHHKATHBHOE B3aUMOJEHCTBHE,
YUHUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOydyenuss B 8 kijiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

VCTIOJIb30BAaTh MOHSATHS: Macca M pa3MeEPbl MOJIEKYJ, TEIUIOBOE JBHKECHHE
aTOMOB W MOJIEKYJI, arperatHble COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tella, HACBIIICHHBIM M HEHACHIIIECHHBIA Map, BIAKHOCTh BO3/yXa,
TeMIIeparypa, BHYTPEHHSII DHEPrus, TEIUIOBOM JBUTATEIb, SJIEMEHTAPHBIN
BJICKTPUYECKUN 3apsifl, DJIEKTPUYECKOE TMOJI€, NMPOBOAHUKHA W JHUIJIEKTPUKH,
MTOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

paziuuath SBJICHUS (TEIUIOBOE pACIIMPEHHE W C)KaTue, Tervionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMAuyMBaHHUE, KaNWUIAPHBIC SBJIEHUS, HCHApEHUE,
KOHJEHCAIUs, IUIaBJICHUEe, KpucTauim3anus (OTBEpJieBaHKUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCTh, KOHBEKIIUS, W3JIYUYEHHUE), BJIEKTPU3ALUS
T€JI, B3aMMOJICCTBUE 3aps/IOB, JICUCTBUA BJICKTPUYECKOTO TOKAa, KOPOTKOE
3aMBbIKaHHE, B3aMMOJICHCTBHME MATrHUTOB, JCWCTBHME MArHUTHOIO TIIOJIS Ha



MIPOBOJTHUK C TOKOM, D3JEKTPOMAarHWTHAasT HWHAYKUWA) [0 OIKCAaHUIO UX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPHUPYIOLIUX JdaHHOE
duznyeckoe sBICHUE;

pacno3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SIBICHUU B OKPYKAIOIIEM
MUpE, B TOM yucJie (U3NIECKUe IBICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSHKEHHE
Y KaWJUTIIPHBIE SIBJIEHUS B IPUPOJE, KPUCTAILIBI B PpUpPoJe, n3itydenune ConHia,
3amMep3aHue BOJAOEMOB, MOPCKUE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHES,
CHEera, »JJICKTpPUYECKHE SBJIECHUA B aTrMocdepe, IIIEKTPUUECTBO KUBBIX
OpraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, JIpei( MOITIOCOB, POJIb MATHUTHOTO TOJIS
JUISL )KA3HU HA 3eMIIe, TIOJISIPHOE CUSIHHUE, TIPU 3TOM MEPEBOIUTH MTPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIICIISTh CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHU ) (PU3MUECKUX
SIBJICHUM;

ONUCHIBATh M3YyYEHHBbIE CBOWCTBA T€l M (U3NYECKUE SIBICHUS, HCIOIb3Ys
¢usnyeckue BENUMYMHBI (TEMIEpaTypa, BHYTPEHHSISI HSHEPrusi, KOJIMYECTBO
TEIJIOTHI, yJIeJbHasl TEIJIOEMKOCTh BEILECTBA, y/AEJbHAs TEIUIOTa IUIABJICHMS,
yJelbHAsl TEIUIoTa MapooOpa3oBaHud, yAelbHas TEIJIOTa CrOpaHHs TOIUIMBA,
KO3(D(QUIIMEHT TMOJE3HOr0 JAEWCTBUS TEIUIOBOM MAIlMHBI, OTHOCHTEJIbHAA
BJIQXHOCTh BO3/lyXa, DJIEKTPUYECKHM 3apsl, CHJIA TOKA, DJJIEKTPHUYECKOE
HaIpsDKEHUE, CONPOTUBIICEHWE NPOBOJHUKA, YJEIBHOE  COIPOTHUBIICHHUE
BEILIECTBA, pabdoOTa M MOUIHOCTh 3JIEKTPUYECKOIO TOKA), MpPH OMNHCAHHH
MpPaBUJIbHO TPAKTOBaTh (DU3UUYECKUH CMBICT MCHOJIb3YEMBIX BEJIUYMH,
0003HaUeHUs M €AMHMULBI (U3MUECKUX BEIUYMH, HaXOIuTh (HOPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepHU30BaTh CBOMCTBA TN, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCHOb3Ys
OCHOBHBIEC  TOJIOKEHUSI  MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM  CTPOCHHUS
BELECTBA, NMPUHLUII CYNIEPIO3ULMH IO (HAa KaUeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka menu, 3akoH [[xoynsa—Jlenua,
3aKOH COXpPAaHEHHUs HHEPruu, MpPU 3TOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TE€J, B TOM YUCJE U B KOHTEKCTE
CUTYaLHI IPaKTUKOOPHUEHTUPOBAHHOT O XapakTepa: BBISIBIISATD
OPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH 00bSICHEHHE U3 1—2 JTOrMUeCcKUX 11aroB
c onopoi Ha 1—2 M3y4YEeHHBIX CBONCTBAa (M3MUECKUX SIBJICHUM, (PU3MUECKUX
3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemath pacy€THbIE 3a1aydl B 2—3 NEHCTBUS, UCMOJB3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/ladyM
3alMUCBIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX ISl PELICHUS
3a71a4uM, BBIOMpaATh 3aKOHBI M (OpMysbl, HEOOXOaUMBIE IJisi €€ pelieHus,



MPOBOJIUTh PACUEThl W CPABHUBATH IMOJYYCHHOE 3HAUCHUE (HU3HUIECKOU
BEJIMYUHBI C U3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIINTh MPU MOMOIIN (HU3UIECKUX
METOJIOB, HCTOJB3ysl ONHMCAHWE WCCIEAOBAaHUS, BBIACIATH IPOBEPSIEMOC
NPEINONIOKEHNE,  OICHWBATh  MPABWIBHOCTh  TMOPSAJIKA  TPOBEICHHS
WCCJICIOBAHMSI, JIeTIaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 10 HAOIIOACHUIO (PU3UUECKUX SIBICHUN WM (U3HMICCKUX
CBOMCTB Tell (KaWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD NIaBICHHUS BO3yXa OT €ro
o0BEMa, TemmepaTyphl, CKOPOCTH TMpOIlecCa OCTHIBAHWUSA W HArpeBaHUS MPH
U3TYyYeHUH OT IBETa M3IIydaromieil (TOTJIONIaroIiell) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUsT BOABI OT TEMIIEpPaTyphl JKUIKOCTH M IUIOMAAU €€ TOBEPXHOCTH,
AIEKTPHU3AUS TEJl U B3aUMOJICHCTBHE dJICKTPUICCKUX 3aPSI0B, B3aUMOICHCTBUE
MOCTOSIHHBIX ~MAarHUTOB, BHU3yaJlM3allds MAarHUTHBIX TMOJEH TMOCTOSHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO TIOJII HAa TMPOBOJHHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHWTa, CBOWCTBA  DJICKTPOJABHUTATENS  IMOCTOSIHHOTO  TOKA):
dbopMyIHpOBaTh MPOBEPSIEMBIC MPEATIOIOKECHHSI, COOMpPATh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PY/IOBAaHUS, OMHCHIBATH XOJ ONBITa W (OPMYITHPOBATH
BBIBOJIBL;

BBITIOJIHATD TPSMbIE W3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIHHON BIAKHOCTU
BO3JIyXa, CHJIbI TOKA, HAIIPSDKCHHS C UCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB 1
TATYNKOB (DU3UIECKUX BEITUYHH, CPABHUBATH PE3YIbTATHl H3MEPEHHUH C yIETOM
3aJ1aHHOM aOCOJIOTHOM MOTPENIHOCTH;

IPOBOJUTH HCCJEAOBAHME 3aBUCHUMOCTU OJHOM (PU3UUYECKOW BEIUYUHBI OT
JPYTOi C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH COTIPOTUBIICHUS
MPOBOJIHAKA OT €r0 JUIMHBI, IJIOMAAN TOTEPEYHOTO CEYEHUS WU YIACITbHOTO
COTIPOTHUBJICHUS BEIICCTBA MPOBOIHUKA, CHJIBI TOKA, MYIIET0 Yepe3 MPOBOIHUK,
OT HANpsHKEHUS HAa TMPOBOJHHUKE, HCCIEAOBAHUE IOCIEAOBATEIIBHOTO U
NapayjieIbHOTO COEIMHEHUW TMPOBOJHHUKOB): IJIAHUPOBATh HCCIIEIOBAaHUE,
coOHpaTh YCTAHOBKY U BBITIOJIHATh H3MEPEHHUS, CIICAYS MPEIJIOKSHHOMY TIJIaHy,
(GUKCHpOBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U
rpaduKoB, ACNIaTh BEIBOBI ITO pe3ybTaTaM UCCIICIOBAHMS;

POBOJUTh KOCBEHHBIE U3MEpEHUS (UBUYECKUX Benu4yuH (ylIenbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTHBIICHHE MPOBOJHUKA, pad0OTa W MOIIHOCTh
AIIEKTPUIECKOTO TOKa): TTAHUPOBATH U3MEpPCHUS, cobupaTh
OKCIICPUMCHTAJILHYIO YCTaHOBKY, CIEIys TPEAIOKCHHOW WHCTPYKIIUHA, H
BBIYHCIISITh 3HAYCHUE BEJIMUMHBI;

coOIo/IaTh MpaBWJia TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIIBI JACHUCTBUSI U3YUYECHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOI HAa UX ONMUCAHUS (B TOM YUCJIE: CUCTEMA OTOTICHUS JOMOB,
TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJBTMETP, CUETUUK ANEKTPUUECKOM
SHEPTHUH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HATPEBATEIIBHBIE AINEKTPOIPUOOPHI
(mpumepsr), ANEKTPUUECKUE MPEeIOXPaHUTENH, AJIIEKTPOMATHUT,
ANEKTPOABUTATENb TOCTOSHHOTO TOKAa), HCHOJIb3ysl 3HaHUA O CBOMCTBax
(bu3HYeCKUX SBICHUN U HEOOXOAMMBIC (PU3NUECKHIE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA M U3MEPUTEIbHBIE MPUOOPHI
[0 CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETp, JBUTaTelh BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbI 3JEKTPUUYECKUX LENEld C MOCIEeI0BATEIbHBIM U
napajuieIbHbIM COEAUHEHUEM 3IIEMEHTOB, Pa3jnyasl YCJIOBHbIE OOO3HAYEHMS
AJIEMEHTOB AJIEKTPUUECKUX LETIEH;

IPUBOJIUTH TPUMEPHI (HAXOAUTh MHPOPMAILIUIO O MPHUMEPAX) MPAKTUYECKOTO
WCTIONB30BaHUs (PM3UYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JJIsl 00ECIIeUeHUS
0€30MacHOCTH MPU OOpAIEHUHU C MPUOOPAMU U TEXHUYECKUMH yCTPONCTBAMH,
COXpaHEHUsl 370pPOBbS U COOJIOACHUS HOPM 3KOJOTMYECKOTO MOBENCHHS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBJISATh TOUCK MHGOpMAIK PU3NUYECKOTO cojepxkanus B UHTepHeTe, HA
OCHOBE UMEIOIINXCS 3HAHUI U MyTEM CPABHEHUS JOTIOJHUTEIbHBIX HICTOUHUKOB
BBIJICTISATh MH(OPMALINIO, KOTOpas SBIISETCS MPOTUBOPECUMBON WK MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBITIOJIHEHUH YYE€OHBIX 3aJaHuil HAyYHO-TIOMYJISIPHYIO
TuTEPaTypy GU3NIECKOTO COJEPKaHUsI, CITPABOYHbBIE MaTePUAIIbl, PECYPCHI CETH
WNnrtepHer, BnajeTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMAaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKUE YCTHBIE COOOIICHMS, 0000111ast
UHGOPMAITUIO U3 HECKOJIbKMX HCTOYHHKOB (DM3MYECKOTO COJEPIKAHMS, B TOM
qucie myOJIUYHO NpEACTaBIsATh  PE3yJbTaThl MPOEKTHOM W
UCCJIEI0BATENbCKOM  JIEATENIbHOCTH, MpPU 3TOM TPaMOTHO MCIOJIb30BaTh
V3YUYCHHBIA MOHSITUHHBIN ammapart Kypca (U3uKu, COMPOBOKAATh BHICTYIIJICHUE
IIPE3ECHTALUEN;

IIPY BBITIOJTHEHUU YY€OHBIX MPOEKTOB U UCCIIEOBAHUN (DU3NIECKUX MTPOIIECCOB
pacrpenensiTb OOS3aHHOCTU B TPyNIle B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/la4aMu, CJICAUTh 3a BBHIMIOJIHEHUEM ILJIaHA JICUCTBUNA U KOPPEKTUPOBATH €TO0,
a7ICKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIIHI,
BBICTpPAWBaTh KOMMYHUKATUBHOE B3aWMOJICUCTBUE, MPOSBISAS TOTOBHOCTH
pasperiaTh KOHQIUKTHI.



K xonmy obydenuss B 9 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIMA:

WCIIOJB30BaTh MOHATHA: CUCTEMA OTCUETA, MAaTEPHUAIIbBHAS TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh ~ MEXaHMYECKOro  JBWXKEHMs, Jedopmanus  (ympyras,
IUTACTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb U
MEPErpy3Ku, LEHTP TKECTHU, aOCOJNIOTHO TBEPAOE TEJNO, LEHTP TSHKECTH
TBEPJOrO TeEja, PAaBHOBECHE, MEXAHMYECKUE KOJIEOAHWUS M BOJHBI, 3BYK,
UHQpa3ByK W yIbTPa3ByK,  JJIEKTPOMAarHWTHbIE  BOJHBI,  LIKaja
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAJIBbHO30PKOCTb, CHEKTPHI
UCIyCKaHHUsI M TOIJIolIeHus, ainb(da, OeTa- MU ramma-u3iaydeHHs, HU30TOIbI,
AJIEpHAs DHEPTETHKA;

paznuyaTh SBJIEHHA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHEMHOE ABUKEHHUE, CBOOOHOE Ma/IEHUE
T€J, PABHOMEPHOE [BWKEHHE II0 OKPYXKHOCTH, B3aMMOJCHCTBUE TeIl,
pPEaKTHUBHOE  JBWXKEHHWE, KoJieOaTelnbHOE JBWKEHHE  (3aTyxarolue |
BBIHY’KJICHHBIE KOJIEOaHMs1), pE30HAHC, BOJHOBOE JBM)XEHHUE, OTPAKEHHUE 3BYKa,
MPSMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NPEITIOMIIEHUE CBETA, TIOJIHOE
BHYTpPEHHEE OTPAKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETa B CIIEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX ILIBETOB, IUCIIEPCHUsS CBETA, €CTECTBEHHAs pPaAUOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa M3IY4YEHHUs1) 10 OINUCAHUI0 UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(puznyeckoe sBJICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyUYEHHBIX (PU3MUECKUX SBJICHUI B OKPYKAIOLIEM
mupe (B TOM 4Yuclie (U3NYECKUE SIBJICHUS B MPHUPOJE: MPUIUBBI U OTJIUBBHI,
nBWKeHUE IuiaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHHE KUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMU, 3€MIIETPACEHUE, CENCMUYECKUE
BOJIHBI, IIyHaMH, 3XO, IBE€Ta TeJ, ONTUYECKUE SBIECHHUS B IIPUPOJIE,
OMoIorMYecKoe AeUCTBUE BUIMMOTO, YIbTpaduoETOBOIO U PEHTTEHOBCKOTO
U3JIyYCHHUI, €CTECTBEHHBIA pPAJAMOAKTUBHBIA (OH, KOCMHYECKHE JIyYH,
PaaMOAaKTUBHOE U3JIyYECHHE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAINOAKTUBHBIX
M3JIyYCHU HA OpraHvM3M 4YelOBeKa), MpPU 3TOM IEPEBOAUTH MPAKTUYECKYIO
3aj1a4y B y4eOHYI0, BBIICIISATH CYIIECTBEHHbIE CBOWCTBA (MTPU3HAKN ) (PU3UUECKUX
SIBJICHUM;

ONMKCHIBATh M3YYECHHBIE CBOMCTBA Tel M (DU3MYECKUE SBJICHUS, HCHOIb3Ys
¢u3nueckue BENUYMHBI (CpeAHsIi W MTHOBEHHAs CKOPOCTb Tela Mpu
HEPAaBHOMEPHOM JBWIKEHHM, YCKOPEHHME, IIEpEMEIICHHUE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHMSI, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
najJieHusi, BeC Teja, UMITYyJIbC Tejla, UMITYJIbC CHUJIbI, MEXaHHueckas pabora u
MOUIHOCTh, IMOTECHLIHAJIbHAS JHEPTUsl TeJa, MOJHATOTO HaJ IOBEPXHOCTHIO



3eMJId, TIOTCHITMATbHAS DHEPTUsl CXKATOW TMPYKUHBI, KHHETUYECKasl SHEPIHs,
MOJTHAsI MEXaHWUYECKasi DHEPTusl, TIEPUOJ] U 9acTOTa KOJaeOaHmid, IMHA BOJIHEI,
I'POMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeh MPETOMICHHUS
cpenbl), TpU ONUCAHUM TPABWIBHO TPAKTOBATh (DU3HMUYECKUH  CMBICIH
UCIIOJIb3yeMbIX BEITUYHMH, O0O3HAYEHUS W €IUHUIBI (U3UYECKUX BEIHYUH,
HaxXO0JIUTh ()OPMYJIBI, CBS3BIBAIOIINE TAHHYIO (U3HUECKYIO BEIMYUHY C APYTUMH
BEIIMYMHAMH, CTPOUTh TpaPuKA W3YYEHHBIX 3aBUCUMOCTEH (HU3UUECCKUX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SBIICHUS U MPOIECCHI, UCIOIb3YS
3aKOH COXPAaHEHMS] DSHEPrUM, 3aKOH BCEMUPHOTO TSITOTEHUS, MPUHIIMIT
CYNEPIIO3UIINHA CHJI, TIPUHIIUI OTHOCUTENbHOCTH ['aymmnes, 3akonsl HproTOHA,
3aKOH COXpaHEHHUS WMITYJIbCa, 3aKOHBI OTPAXEHUS W TPEJIOMIICHUS CBETAa,
3aKOHBI COXPAHEHHUsI 3apsJOBOTO M MAacCOBOTO YHCEI MPH SACPHBIX PEaAKIUIX,
Opy STOM JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alKCHIBATH €rO
MaTeMaTH4eCKOe BEIPAKCHHCE,

OOBSACHATH (PM3UYECKHUE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE
CUTyallMii TMPAaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh TMPHIUHHO-
CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIar0B C OTIOPOM
Ha 2—3 WM3Y4YEHHBIX CBOMCTBA (PM3MYECKUX SBJICHUM, (DU3UUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7auu (OMUpAIOIIUECs] Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIONIME (DU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCJOBHUS 3aJaud 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH
HEJIOCTAIOIINE WM W30BITOUHBIE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIC IJIS PEIICHUS, POBOIUTH PACUETHI 1 OIEHUBATh PEATUCTUIHOCTh
MOJTYYCHHOTO 3HAYCHUS (PU3MICCKON BEIIMINHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIMTH MPU MOMOIIU (HUIUIECKUX
METOJIOB, HWCHOJB3ys OINKMCAHWE WCCIEAOBAHUS, BBIICIATh IPOBEPIEMOE
MPEANOJOKEHNEe,  OICHWBATh  NPABWIBHOCTH  TOPSAKA  TPOBEICHUS
WCCJICIOBAHMS, JIeJaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3yJIbTAaThl HAOTIOICHUN 1
OTIBITOB;

MIPOBOJUTEH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3UUYECKHUX
CBOMCTB Tel (M3yueHne BToporo 3akoHa HproToHa, 3aK0Ha COXpaHEHUs DHEPTHUH,
3aBUCUMOCTH Teproa KoJieOaHWH MPYKMHHOTO MasSTHUKAa OT MacChl Tpy3a U
KECTKOCTU TIPY)KWHBI M HE3aBHUCHUMOCTh OT aMIUTATYABl MajbIX KOJCOaHWIH,
MPSIMOJIMHEMHOE PaCIpOCTpaHEHUE CBETA, Pa3jioKeHHue OeIoro CBeTa B CIEKTD,
M3Y4YeHUE CBOMCTB M300PAKECHUS B IUIOCKOM 3€pKaJie U CBOMCTB M300paKCHUS
npeaMeTa B coOuparoimieid JuH3e, HaOMIOACHUE CIUIONIHBIX U JUHEHYaTBIX
CTIIEKTPOB M3IYyUYEHUS): CAMOCTOSATEIHHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO



Habopa 000OpyIOBaHUS, OMUCHIBATH XOJl ONBITA H €r0 Pe3yJbTaThl,
(bopMyIHpOBaTh BHIBOIHI,

MPOBOJIUTH TPU HEOOXOJUMOCTH CEPHIO MPSMBIX HW3MEPEHUM, OIpememsis
CpeliHee 3HaUeHUE U3MEPAEMOM BEIMUMHBI ((POKYCHOE pacCTOsSTHUE COOMparoIe
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENHHOTO MpUoopa);
MPOBOJIUTh  WCCIAEAOBAHWE  3aBUCHUMOCTEH  (DU3WYECKUX  BEIMYHMH  C
HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHU IIPH
PAaBHOYCKOPEHHOM JBHKEHUU O€3 HadyalbHON CKOpPOCTH, Mepuoaa KojieOaHuM
MaTEMaTUYECKOrO0 MasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTja OTPa’KEHUS
CBETa OT yIJIa MaJIeHUs U yTiia IpeJIOMJICHUS OT yrila NajeHus): TUIaHUPOBATh
UCCJIEIOBAaHUE, CAMOCTOATEIBbHO  COOMpaTh  YCTaHOBKY, (PUKCHpOBAThH
PE3yNbTAaThl OJYYCHHON 3aBUCUMOCTH (PM3UYECKHUX BEIMYUH B BUC TAOJIHIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yIbTaTaM HUCCIICAOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIIUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBIKEHHHU, YCKOPEHHE CBOOOJHOTO
MajeHusi, JKECTKOCTh TPYKHUHBL, KOIPDUIIMEHT TPEHUS CKOJIBKCHHS,
MexaHudeckas padoTa U MOIIHOCTh, YacTOoTa U TMEpUoj  KoJeOaHHit
MaTEMaTUYECKOTO U MPYKMHHOTO MasiTHUKOB, ONTHYECKasl cujia coOuparoien
JUH3bI, PAJAUOAKTUBHBIN  (OH): IUIAHUPOBATH HM3MEPEHUs, COOUpPAThH
OKCIIEPUMCHTAJIBLHYI0  YCTAHOBKY W  BBITIOJIHATH  HM3MEPECHHS,  CICTys
MPEIOKCHHOW WHCTPYKITNH, BBIYUCIISITh 3HAUCHHE BETMYNHBI U AHATU3UPOBATH
MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;
coOI0/IaTh MpaBUJia TEXHUKH O€30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

pasmuyaTh ~ OCHOBHBIC TIPH3HAKH  HW3YYCHHBIX  (PU3WYECKUX  MOJCICH:
MaTepuanabHas TOYKa, aOCOJIIOTHO TBEPAOE TEIO, TOYCUHBIH HMCTOYHUK CBETA,
Jy4, TOHKAsl JIMH3a, IJIaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOJIEJ b AaTOMHOTO
Anpa,

XapaKTEPHU30BaTh MPUHITUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUUCCKUX
YCTPOWCTB C OMOPOWM HAa WX OMHCAHUSA (B TOM YHCIIC: CIUIOMETP, JATYHUKH
MTOJIOKEHUS, PACCTOSIHUST M YCKOPCHHWsSI, PaKeTa, IXOJOT, OYKH, MEPHCKOTI,
doToamnmapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKOM, JIO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3MYECKUX SBJICHUA U
HE0OX0ouMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMBl M CXEMAaTUYHBIC PUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, U3MEPUTEIBbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB MPH
perIeHNN y4eOHO-TIPAaKTUYECKUX 3a7a4, ONTUYECKUE CXEMBI TSI TTOCTPOCHUS
M300paKeHHI B TNIOCKOM 3€pKaJie U coOuparomie JuH3e;



NPUBOJUTH MPUMEPHI (HaXOAuTh MH(GOPMAIMIO O MPUMEpPax) MPaKTUYECKOTO
MCIOJIb30BaHuUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHON KU3HU I 00eCTIeueHUs
0€30MacHOCTH IIpU OOpAIIEHUH ¢ TPUOOpPAMU U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAHEHHUsI 370POBbsI U COOJIIOJICHUS HOPM D3KOJIOTMYECKOTO IIOBENIECHUS B
OKpPYXKaIOIEH cpeae;

OCYIIECTBIISITh MOUCK HHPOpMAIMK (pundeckoro coiepxanus B MHTepHere,
CaMOCTOSITENIbHO  (OpMYNHUPYS  TOHUCKOBBIM  3ampoc, HAaXOIUTh  IYTH
ONpEAENeHUs]  JIOCTOBEPHOCTU  IOJIYYEHHOM HMHQOpMAlMM Ha  OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEBHBIX UICTOYHUKOB;

UCIOJb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJaHUIl Hay4YHO-TOMYJIIPHYIO
aUTepaTypy GU3MUECKOTO COACpKaHMsI, CIPABOYHBIE MaTEPHAIIbI, PECYPCHI CETU
WNuTtepHeT, BaaaeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUA
MH(pOpPMAIUU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(}OpMaIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COIepKaHUs, TyOJIUIHO
MPEACTABIISATH PE3YIbTaThl IPOSKTHOM MJIM MCCIIEOBATENbCKOMN J1€ATEIbHOCTH,
IIPU OTOM TPAMOTHO MCIIOIB30BaTh M3YYEHHBIM ITOHATHWHBIM anmapar
U3y4aeMoro paszzena (pU3MKU U COMPOBOKIATh BBICTYIUIEHHE MPE3ECHTALUEH C
y4€TOM 0COOEHHOCTEHN ayTuTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE Buanl gesireJJbHOCTH
HaunmenoBanmue
Ne (undposbie) 00y4aroIIUXCA C Y4eTOM
pa3/1esioB U TeM Koutpoabuble IIpakTuueckue .
n/n Bcero o0pa3oBaTte/ibHbIE padoueii mporpamMmbl
NPOrpamMmabl padoThI padoThI
pecypcsl BOCIIMTAHUS
Pa3nen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
becena ¢ uensto popmMupoBanus
OCO3HAHHBIX [[EHHOCTH
Bu6anorexa LIOK 0e30macHoro o0pasa >KU3HH B

®dusuka - HayKa o

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

COBPEMCHHOM TCXHOJIOTHUYICCKOM

11 2 0 http://class-fizik.ru/367- mupe. Pa3zBuTre HaBBIKOB
MIPHUPOJIE
PHpOA 07class.html http://school- COBMECTHOM pabOTHI IpH
collection.edu.ru/ NPOBEIECHUHU DKCIIEPUMEHTA,
YMEHUS JJOBOJIUTH HAYaTOE JI0
KOHIIa
BrinonHenue TBOpUECKUX
Bu6nuorexa [JOK 3a/IaHH 110 TTIOMCKY CIIOCOOO0B
https://m.eds00.ru/7f416194 = HM3MCPCHHMS HEKOTOPBIX
dusndeckue .
1.2 2 0 http://class-fizik.ru/367- (hU3HUECKUX XapaKTEPHUCTHK C
BEJIMYHUHEI
07class.html http://school- 1ENTbI0 (HOPMUPOBAHHMS
collection.edu.ru/ MOJO0KUTEIbHOM MOTUBAIIUM K
00y4eHUI0
BriBrmkeHune runores,
13 EcrecTtBeHHOHAYUYHBIN 5 0 bubnuotexa [JOK OOBSCHSIONUX MPOCTHIC SBICHMUS,

METO/J ITO3HAHUA

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

IIPOBE/IEHUE UCCIIEJOBAHUS 110
MPOBEpKe KaKOK- TMOO TUIOTE3HI.



https://m.edsoo.ru/7f416194
http://class-fizik.ru/367-07class.html
http://class-fizik.ru/367-07class.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f416194
http://class-fizik.ru/367-07class.html
http://class-fizik.ru/367-07class.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f416194

Hroro no pazneny

Pa3znea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUH BellleCTBA

6

2.1

2.2

2.3

CtpoeHue BelecTa

JIBH>KEHHE U
B3aUMO/JICUCTBUE
YaCTHUI] BEUIECTBA

ArperarHble
COCTOSIHUS BEILIECTBA

Hroro no pasaeny

5

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

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

bubnunoreka [IOK
https://m.edsoo.ru/7f416194

Habmtonenve u uaTeprpeTarus
OTIBITOB HAIPABJICHHBIX HA
pa3BUTHE HAYYHOU
110003HATETFHOCTH, HHTEpECa K
HCCIIeIOBATENBCKOMN
JeSITeNIbHOCTH

Pa3Butue HayuHou
1r0003HATETLHOCTH, UHTEpECA K
UCCIIe1I0BaTEIbCKON
JeSITeIbHOCTH ITPOBOJISL OIBITHI U
OOBSICHAA UX

YcTaHoBIEeHUE B3aUMOCBSI3H
MEXI1y OCOOCHHOCTSIMU
arperaTtHbIX COCTOSTHUM BOJIBI U
CYIIECTBOBAaHHEM BOIHBIX
opranuszmoB (MC — Guosnorus,

reorpadus)

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

3.1

Mexannueckoe
IBUKEHHUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Oco3HaHue IIEHHOCTU
6e30macHoOro 0opasa JKM3HU B
COBPEMEHHOM TE€XHOJOTHYECKOM
MUpE, BAXKHOCTH TPABUII
0€30I1aCHOT 0 [TOBEICHUS Ha
TPaHCIIOPTE, Ha IOPOTax



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

3.2

Huepnus, macca,
IJIOTHOCTD

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

HCCIIEys] pPABHOMEPHOE
JBUKEHHE, OTIPEIeIICHUE €T
MIPU3HAKOB, HAOIIOIas
HEpaBHOMEPHOE JABI)KEHUE U
orpezieNieHUE ero OTJIMYHU OT
PaBHOMEPHOTO JIBUYKEHMUS,
oIpezessis CKOPOCTH
PaBHOMEPHOTO JIBUKEHUS

OOBsicHEeHHE U TPOTHO3UPOBAHUE
sseineHuit. [IpoBeneHue u aHanus
ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTH M3MEHECHHS
CKOpOCTH T€JIa OT €ro MacChl IpHU
B3aNMOJIECHCTBUHU TeJl

3.3

Cwuita. Bunsr cuin

14

bubmuorexa [JOK
https://m.edso0.ru/7f416194

AHanm3 1 MOJEIUPOBAHNE
SIBJICHUSI, AHAJIN3 MPAKTUYECKUX
cutyauuili. DopmupoBanue
IIEHHOCTHOT'O OTHOIIICHHS K
JIOCTUKEHHSIM POCCUHUCKUX
y4EHBIX(PU3UKOB MPU U3YUYECHUHU
CHJI TATOTEHMS, HEBECOMOCTH.

Hroro no pazneny

Pa3nen 4. /laBieHue TBEPABIX TeJl, XKUAKOCTEH U ra30B

21

41

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMU, )KUJIKOCTIMU
U ra3aMu

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

Ananu3 1 oObsICHEHHE ONBITOB U
MPAKTUYCCKUX chyaunﬁ



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

4.2 JlaBlIeHME KUIKOCTH

43 ATtMocdepHoe
' JaBJICHUE

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bubnuorexa [JOK
https://m.edsoo.ru/7f416194

Ananu3 1 oObsICHEHHE
MPaKTHYECKUX CUTYAIUH,
JEMOHCTPHUPYIOITUX MPOSBICHUE
JaBJICHMS KHUIKOCTH U 3aKOHa
[Tackassi, HampUMep POLIECCOB B
OpraHU3Me MPHU TITyOOKOBOTHOM
HBIPSTHAN

AHanu3 U 00bSCHEHHE OIBITOB U
MPAKTUYECKUX CUTYaIUH,
CBSI3aHHBIX C JICHCTBUEM
aTMoc(hepHOTro JaBJICHMS,
OCO3HAHME [ICHHOCTH
6e3omacHOro o0pasa KU3HH B
COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH TPABUII
0€30MMacHOTO MOBEICHUSI.

JleficTBUE KUJAKOCTH U
4.4 ra3a Ha IOrpy>k€HHOE
B HUX TEJIO

Hroro no pazneny

21

bubmmoteka [IOK
https://m.edsoo.ru/7f416194

DKCcrepuMEHTAIbHOE
oOHapy>XeHHE TeUCTBUS
XKHUJIKOCTH U Ta3za Ha
NOrpy>k€HHOE B HUX TeJIO,
0CO3HaHME JAe(HUITUTOB
COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH B 00J1aCTH
¢buzukn

Pa3nes 5. PaGora n MOIIHOCTB. DHeprus

5.1 PaGora v MouHOCTH

3

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

[ToBbilIeHNE YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3



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

MPAKTUYECKYIO JIeATEIbHOCTb,
pelas 3a1a4u Ha paboTy U
MOIIIHOCTb

5.2

5.3

HpOCTHe MCXaHHU3MBI

Mexanuueckas
SHEprus

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12

68

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

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

OO0HapykeHue CBOMCTB MPOCTHIX
MCXAaHU3MOB B Pa3JIMYHBIX
UHCTPYMEHTaX U
MPUCTIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAK)KE B JKHUBBIX
OpraHu3Max

OBpucTtuueckas decena,
HalpaBJICHHAs! Ha OCO3HaHHE
r7100aIbHOTO XapaKTepa
9KOJIOTUYECKUX MPOoOIIeM U ImyTei
UX pereHus


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

8 KJIACC
No HanmMmeHnoBanue

pa3aesioB U TeM
n/n

NPOrpaMmbl

Pa3pen 1. TenioBble AiBJIeHUSA

KoanuyecTBO 4acos

KonTpoibHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

Buanl nesreJLHOCTH
00y4aromuXxcsi ¢ y4eToM
padoueii mporpaMmMbl
BOCIIUTAHUS

Crpoenue u

11
CBOWCTBA BELECTBA

1.2 TennoBsie IpoIeCcCh

20 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce

Habmroienue u uaTepnpeTanus
OTIBITOB C LIEJBIO Pa3BUTHE
Hay4YHOM JI0003HATEIBHOCTH,
MHTEpeca K UCCIIe10BaTeIbCKON
JeSTEeIbHOCTH. AHAIN3
IPAKTUYECKUX CUTYaLUH C LEeIbI0
(dbopMHUpPOBaHUS U BBISIBICHUS
B3aMMOCBSI3€H B PUPOJIE

AHanu3 cUTyanui NpakTU4ecKoro
WCIIOJIb30BaHUs TETUIOBBIX
CBOMCTB BEILIECTB U MATEpPUAJIOB,
HaIrpuMmep, B MEIX
SHEprocOepekeHus. AHAIN3
CUTYyaIMi IPAKTUYECKOTO
MIPUMCHEHUS SIBIICHUH TIaBICHHUS
U KPUCTAJUTH3AINH, HAIIPUMeED,
MOJIYYeHUE CBEPXUUCTHIX
MaTepuasoB, COJieBas IrpejKa u JIp.
OO0cyx1eHne YKOTOTUYECKUX
OCJIEACTBUH UCITOJIL30BAHUS
JIBUTATEJICl BHYTPEHHETO



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

CrOpaHusl, TEIJIOBBIX U
THUAPOICKTPOCTAHIIUNA

Uroro no pazneny

Pasznen 2. 3.]'IeKTpI/I‘{ECKI/Ie U MAarHuTHBIC SIBJICHUSA

28

2.1

DIIEKTPUUYECKHE
3apsiibl.
3apspKeHHbBIC Tela U
MX B3aUMO/JICUCTBUE

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

Pacno3naBanue siBIcHH
AJIEKTPU3aLHUH B TOBCETHEBHOM
JKU3HH U OOBSICHEHHE UX
IMOCJICICTBUI

2.2

IlocTossHHEIIT
3JIEKTPUUYECKUNA TOK

20

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

OOBscHEeHHE yCTpOoiicTBa U
IPUHLIMIIA JEUCTBUS TOMAILIHUX
AJIEKTpOHArpeBaTeIbHbIX
pu6opoB. OOBSICHEHUE MTPUUNH
KOPOTKOT'O 3aMbIKaHUS U
NPUHIUINA JEHCTBUS IIaBKUX
IIpelOXpaHUTENEN, AKTUBHOE
ydacTue B peLICHUU
MPAaKTUYECKHX 3a/1a4 (B paMKax
ceMbHU, 00pa3oBaTeIbHON
OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTHYECKON M COIMAJILHOMI
HAIpPaBJIEHHOCTHU, TPEOYIOIIUX B
TOM 4HuCIIe U (PU3NUECKUX 3HAHUI

2.3

MaruuTHbIe SIBJICHUS

6

1.5

but6mmorexa [TOK
https://m.edsoo.ru/7f4181ce

pa3BUTHE HAYYHOUN
m0003HATETEHOCTH, MHTEpEca K
HCCIIEN0BATENbCKOMN
JIEATEIILHOCTHU TIPU MTPOBEICHUH
ONBITOB MIPU U3YYEHUH
MarHuTHBIX ITOJICH



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

Oco3nanue 1epuImrToB
COOCTBEHHBIX 3HAHUH U

54 OJIEeKTpOMAarHuTHas 4 0 bubmuotexa LIOK KOMIIETEHTHOCTEH B 001aCTH

' WHYKIUS https://m.edsoo.ru/7f4181ce  ¢u3uku npu UccaeIOBAaHUU
SIBJICHUS 2IEKTPOMArHUTHON
UHIyKLIIUU

Htoro no pazaeny 37

PesepBHoe Bpems 3

BIIEE KOJIMYECTB
OB 0 CTBO 68 14.5

YACOB I10 ITPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

JonoanuteBuabl aesiTeJIbHOCTH

JJIeKTPOHHBbIE
HaumeHoBaHue (undp ) 00y4arouuUXxcsi ¢ y4eToM
nudpoBbIe _
Ne i/mt pa3aeIoB M TEM KOHTpOJILHLIe HpaKTuquKne P paﬁoqeu IIporpamMmmsl
Bcero oOpa3oBaTejibHbIE
nporpamMMbl padoThI padoThI BOCIIHTAHUAJIbHASA
ecypchbl
pecyp uHpopmanus
Pa3zpen 1. Mexann4yeckue siBJICHUSA
Oco3HaHue 1EHHOCTH
Oe3omacHOro oOpasa KU3HH B
COBPEMEHHOM TE€XHOJIOTHUYECKOM
MexaHuueckoe
MHPE, B&XXHOCTH TTPaBUII
JIBHMOKCHUE U bubmuoreka [JOK
1.1 10 0 1 0€e3011acHOr0 II0BEAECHUS Ha
CIIOCOOBI €ro https://m.edsoo.ru/7f41a4a6
TPaAHCIIOPTE, HA JOpOTax
OIMMCaHUs
aHATM3UPYS U 00CYyKaas
pa3IUYHbIC PUMEPHI
MEXAHUYECKOTO IBUKECHUS
[TotpebHOCTH B hOpMUPOBAHUU
HOBBIX 3HAHWH, B TOM YHUCJIIE
. OpPMYJIMPOBATh UIEH, TIOHATHUS
BsaumopeiicTBue bu6nmoreka [JOK bopmymup i ’
1.2 20 1 3 TUIOTE3bI O (PU3HUECKUX
Tell https://m.edsoo.ru/7f41a4a6
00BbEKTaX U SABJICHUSX TIPH
aHaJIM3€e CUTYyali, P KOTOPBIX
MOSIBJISIFOTCS TehopManuu
AHanu3 cuTyanui B
OKpPY’KaFOIIEeH )KU3HU C
bu6mmorekxa [JOK
13 3aKOHbBI COXPAHEHUS 10 0 3 MCIIOJIb30BaHUEM 3aKOHA

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

COXPAHEHHUs UMITYJIbCa, OLICHKA
CBOUX JICUCTBUH C YU4ETOM
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BIIMSIHUS HA OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TVI00QIBHBIX
nociencTeuid. Pacro3snaBanne
SIBJICHHS] PEaKTUBHOT'O JIBHYKECHUS
B IIPUPOJIC U TEXHHKE.
[IposiBneHue naTEpECa K UCTOPUU
U COBPEMEHHOMY COCTOSIHUIO
POCCUICKON (U3NYECKON HAYKU
MIPU U3YYCHUH PEaKTUBHOTO
IBIDKEHUSA

Hroro no pazneny

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

40

[Tpu u3yyeHunu, uccie0BaHUN
pe3oHaHca GopMUpPyeM HaBBIK

2.1 Mexanrieckie 7 0 bubmorexa HOK pednekcun, mpu3HaAHUE CBOETO
KOJICOaHHMsI https://m.edsoo.ru/7f41a4a6 ’
IIpaBa Ha OIIMOKY U TaKOT'O e
IpaBa y Ipyroro yejoBeKa
IIpuBHuTHE HHTEpECA K
MPAKTUYECKOMY U3YUEHHIO
99 Mexannueckue 8 1 bubnmoreka [JOK npodeccuii, CBI3aHHBIX C
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6  ¢usukoii npu oOHAPYKEHHUE U
aHaJM3€ BOJIHOBBIX SIBJICHHI B
OKpYXKaroIleM MUpe
Utoro no pazneny 15

Pa3nen 3. DjekTpoMaruuTHoe

moJI¢ M 3JICKTPOMArHMTHbIC BOJIHBI

DJIEKTPOMarHuTHOE
roJie u

3.1

6

0

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Oco3HaHue [IEHHOCTH
($U3UYECKO HAyKH KaK MOIIHOTO
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QJICKTPOMArHMTHBIC
BOJIHBI

MHCTPYMEHTA MMO3HaHUS MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BaKHEHIIICH COCTaBIISIONICH
KYJIbTYphI Ue€pe3 aHaJIn3
BO3MOKHOCTEH IPUMEHEHUS
AJIEKTPOMArHUTHBIX BOJIH

Wroro mo pazneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
Pa3Butne HayuHoi
3aKOHBI M0003HATEIILHOCTH, MHTEpEeca K
4.1 acIIpOCTpaHEHUI 6 buGnnorexa [IOK HUCCIIEI0BATEILCKON
' pactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa JESTEIIbHOCTH MPU O0CYKICHUH
CBOMCTB CBeTa
JIMH3EI U AHanu3 sBIEHUN 0IM30pYKOCTH U
4.2 OINITHYECKHUE 6 bubmmorexa [TOK JNAJbHO30PKOCTH, IIPHUHIIUIIA
' https://m.edsoo.ru/7f41a4a6 . p - TP
prOOpbI JIENCTBHUSA OUYKOB
MIPOBEJICHUE OIBITOB IO
Pa3oKEeHUIO OeIoro cBeTa JIys
43 Pasnoxxenue 6enoro 3 bubnuotexa [JOK Pa3BUTHUSA HAYYHOU
' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6 = m0O0O3HATEIBHOCTH, HHTEpPECA K
HCCIICIOBATEIIHLCKOM
NEeITEILHOCTH
Utoro no pazneny 15
Pa3znen 5. KBanToBble IBJIEHUA
Hcnyckanue n OO6cyxeHre mpoTUBOPEUHil
51 MIOTJIOIIEHUE CBETA 4 bubmmorexa [TOK IUIaHETapHOU MOJEIN aToMa U
' https://m.edsoo.ru/7f41a4a6 p N
aTOMOM OCHOBaHU# AJis TUIOTE36I bopa o
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CTallMOHApHBIX OpOUTaX
3JIEKTPOHOB

OO0cyx1eHre BO3MOKHBIX
THIIOTE3 O MOJICIISX CTPOCHUS

5.9 CrpoeHue aTOMHOTO 6 1 bubmuorexa LIOK AIDa. [DHSHANIE CBOCIO [IhaBa Ha
' anpa https://m.edsoo.ru/7f4la4as =~ P P P
OIMOKY U TAKOTO K€ MpaBa y
JIPYToro 4enoBeKa
OO6cyxIeHne NepCleKTHB
UCTIOJIB30BAaHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
5.3 S nepHbie peakunun 7 1 bubmmorexa [JOK O(IS)C K elli)ne MPEUMYLIECTB U
' AeP peaxtt https://m.edsoo.ru/7f41a4a6 e perMyI
HKOJIOTMUYECKUX MpoOiIeMm,
CBSI3aHHBIX C AJEPHOMN
JSHEPreTUKOU
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 10N MOYJIb
[ToBTOpEeHue n
BrinosHenue u 3ammra
6.1 00oO01IeHne 9 9 bubnnorexa [JOK OBBIX HTH
' COJIepKAHUs Kypca https://m.edsoo.ru/7f4lada6 PO
WHIUBUAYAIbHBIX TPOCKTOB
¢u3uku 3a 7-9 kiace
Hroro mo paszneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME
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