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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs COCTABIICHA HA
OCHOBE TOJIOKEHUN U TpeOOBaHMU K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOI 00pazoBaTenbHO# mporpammsbl, npeactaBieHHbIX B PI'OC OO0, a Takxke c
yaétoM (enepanpbHON paboueit mporpamMmbl BocmuTanus W KoHIenmmu mpenogaBaHus
ydeOHoro npeamera « Puznka.

Copepxanue mporpaMmbl 10 (U3UKE HANpaBIeHO Ha  (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYarONIMXCSl U OPraHU3aIUI0 U3Y4YeHHs (U3UKU
Ha JESITeNbHOCTHON OCHOBe. B mporpamme mo (u3uKe yYWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzauuu TpeboBanuit PI'OC OOO Kk mnIaHUPYyEMBIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJbTaTaM OOYyYeHHs, a TaKKe MEXKIPEAMETHBIC
CBS3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX IPEAMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHUs.

[Iporpamma no (u3uke ycTaHAaBIMBAET pacHpeliesieHue yd4eOHOro marepuaia Io
rosaM oOydeHus (1o KjaccaM), MpeAsiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh U3YYEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHSI MPEIMETHOTO COJIEPKaHUS U y4ETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroIMXCS.

[TporpamMmMa no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl IO Y4EOHOMY MPEIMETY.

®duzrka ABISAETCS CUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJbKY (PM3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SBJICHUM,
U3y4aeMbIX XHMHEH, OuoJIorHei, acTpoHOMHUEW W (Pu3nuecKkoud reorpadueil, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAyYHYI KapTUHY MHUpa, MNPEAOCTaBisieT Hauboyiee sCHbIC
o0pa3upl MPUMEHEHUsT HAy4YHOrO0 METO[a IO3HaHUs, TO €CTh Ccrnoco0a MoIMy4YeHus
JOCTOBEPHBIX 3HAHUU O MUPE.

Omna w3 TaBHBIX 3amad  (U3WYECKOro oOpa30oBaHMs B CTPYKTYpe OOIIEro
o0pa3oBaHMs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca
K HayKe y OOy4aromuxcs.

N3yyenue ¢u3nku Ha 0a30BOM ypOBHE MPEANOJAraeT OBJAJACHHE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAYYHO OOBSICHSITH SIBJICHUS;

e OLICHUBATh U TOHUMATh OCOOEHHOCTH HaAyYHOTO UCCIEAOBAHUS;

e MHTEPIPETUPOBATH JAHHBIE M MCHOJb30BATh HAy4YHBIE JOKA3aTeNbCTBA IS
MOJIyYEHUS BBIBOJIOB.

[enu nzydyenus: Gpu3NKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ONPEIeSICHbI B
Konuenuuu mnpenogaBanus yuyeOHoro mpeamera «®Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3anusIx Poccuiickon Odenepanun, peanu3yIomumx OCHOBHBIE
oOmieoOpa3oBarenbHble  MpOrpamMmbl,  YTBEpKAEHHOM  pemenueM  Kosuteruu
MunuctepcTBa npocsetieHus: Poccutickoit deneparuu (mpotokoia ot 3 aekadbpst 2019 r.



No TTK-4BH).

Heaun uzyyenuss pusvMKu:

e TMpUOOpETEeHHE MHTEpeca M CTPEMIICHHS 00YyYaroluuXcsi K HayYHOMY HM3y4YEHUIO
MIPUPOIBI, PA3BUTHE WX UHTEIICKTYIBHBIX i TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJI€ TO3HAHUSA U (POPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIIIEHHUS K OKPY KAIOUIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3YYEHHUS OCHOB
CTPOSHHUS MaTepuu U PyHIaMEHTAIILHBIX 3aKOHOB (PM3HKH;

e (QopMupoBaHuE TpPEACTABICHUA O pOJU (UUMKU JJs1 Pa3BUTHUSL JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX chepax Oyayiien mpodeccroHambHOM
JEeSTEIbHOCTH, CBI3aHHOM ¢ (PU3UKOM, MOJArOTOBKA K JlajJbHEHIIIEMy O0yUYEeHHIO B
9TOM HAIpPaBIICHUH.

JocTuxeHnue 3TUX 1ejed mporpaMmbl Mo (U3MKe Ha YPOBHE OCHOBHOTO OOIETO

00pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CICAYIONMIUX 3a1a4:

e TMpuoOpeTeHre 3HAHUU O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHHSIX;

e TMPUOOPETEHHE YMEHHUI ONHUCHIBaTh W OOBICHATH (PUBMUECKUE SBJICHUS C
HCITOJTb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

e OCBOCHHE METOJIOB PEIICHUs MPOCTEUITNX PACUETHBIX 3a7a4 C UCIOIb30BAHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMCHHH HAOIIOMATh TPHUPOAHBIC SBICHUS W BBHITIOJHATH OIBITHI,
nabopatopHble  paOOThl U DKCOEPUMEHTAJIbHbIE  UCCIEIOBaAHUS c
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOCBOeHHE TpUE€MOB paboThl ¢ wuHMOpPMaIMEl (U3UYECKOTO COAEpKAHUS,
BKJIFOYasi WH(POPMAIMIO O COBPEMEHHBIX OCTIDKCHHSIX (U3UKH, aHAIU3 H
KPUTHYECKOE OIICHNBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO €O cdepamu mTpodecCUOHATBLHON JeATeIbHOCTH, CBS3aHHBIMU C
Gu3NKO, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHKECHHUSIX
(bu3HUecKoi HayKU.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OONIETro
oOpazoBaHusi oTBoaUTCs 238 4vacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNenio), B 8
kiaacce — 68 uvacoB (2 vaca B Hemeno), B 9 kimacce — 102 gaca (3 waca B Hepeno).

[Ipennaraemsiii B mporpamme 1o (Gu3uKe nepedeHs 1abopaTOpHBIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHBIN  XapakTep, VyYMTENIb JeJacT BbIOOp  MpPOBEICHUS
7abopaToOpHbIX pabOT W OMBITOB C YyY€TOM WHIAMBUIYAIBHBIX OCOOCHHOCTEH
00ydJaronmuxcsi, CIHCKa OJKCIIEPUMEHTAIbHBIX 3aJIaHWi, TMpEeAJIaraeMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYUYEHUASA

7 KJIACC

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUU OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o npupoae. SBimenuss npuponbl. Dusznueckue SBICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnveckue BeaTuduHbl. M3mepenue pusznueckux BeanunH. Gusnyeckue mpuoopHI.
[TorpemnocTs n3MepeHnii. Mex1yHapoiHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w©  Jgpyrde  eCTeCTBEHHbIE  HAyKU  H3Y4alOT  MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJI MMO3HAHUS: HAOJIOCHUE, TTOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIJIBIDKCHHUE TUITOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, O0BICHEHNE HA0II0/1aeMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEII0BbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®uznueckue npubOpPsl W Mpoleaypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM H

1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomot u onvimeul.

1. OmnpeneneHue MEHBI AeICHUS KAl H3MEPHUTEIHHOTO IIPUOopa.

2. HM3mepenue paccTosHUM.

3. H3mepenue o0bEMa KUJIKOCTH U TBEPAOTO TeA.

4. OmnpeneneHue pasMepoOB MaJbIX TEI.

5. M3MepeHue TemmnepaTypbl MPU MOMOIIM >KUIKOCTHOTO TEPMOMETpa M JaTUUKa

TeMIIepaTyphbl.
6. IIpoBeneHue uccae0BaHUA 1O MMPOBEPKE TMITOTE3bI: TAIBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pasznen 2. IlepBoHayajibHbIe CBeJIeHNsI 0 CTPOEHHUH BelllecTBA.

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE
JTIUCKPETHOE CTPOECHUE BENIECTBA.

JIBmxeHue yacTtull BeiiecTBa. CBI3b CKOPOCTH JBMIYKEHUS YaCTHUIl C TEMIEPATypoOil.
bpoynoBckoe nBuxenue, nuddysus. BzanMmoaelicTBHe YaCcTHIl BEIIECTBA: TPUTSIKEHUE U
OTTaJKUBaHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, JKHUAKOCTEH U TBEPIBIX
(kpuctamnmyeckux) Tel. B3auMocBsS3b MeXAy CBONCTBAaMU BEUIECTB B Pa3HBIX

arperaTHbIX COCTOSAHUAX W HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHocTH
arperaTHbIX COCTOSIHUU BOJBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyszuu.

3. HabGmronenue sBieHu#, 00BACHSIIOMUXCS MPUTSKEHIEM WA OTTAIKHBAaHUEM
YaCTHUIl BEIIECTBA.



Jlabopamopnsie pabomot u onvimot.

1. OreHka nuamMeTpa aToMa METOJIOM PAJIOB (C UCTIOJIb30BaHUEM (GoTorpaduif).

2. OnbIThI 10 HAOJIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO MPHUTSKEHUS.

Pasznen 3. /IBU:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe BUKeHUE. PaBHOMEPHOE M HEpAaBHOMEPHOE ABUKEHHE. CKOPOCTD.

CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpeMEHU IBUKECHUS.
SIBneHne nHepuuu. 3aKkOH HHEPLUU. B3anmoneiicTBre Tell Kak NpUYrHA U3MEHEHUS
CKOpPOCTH ABWXKEHHS Tesl. Macca kak mepa MHepTHOCTH Tena. [LIoTHOCTh BellecTBa.
CBsI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIeCTBA.
Cuna kak XapakTepucTHKa B3auMojaeucTBus Tena. Cuina ynpyroctd u 3akoH I'yka.
W3mepeHne cuitbl C MIOMOLIBIO0 JUHAMOMETpA. SIBIeHue TAroTeHus u cuiia tsoxectu. Cuna
TSKECTH Ha Jpyrux maHerax. Bec tema. HeBecomocTs. CriokeHne Cuil, HalIpaBJIECHHBIX
no ofHoil mnpsmoil. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHue CKONbKEHUS U
TpPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmtonenue MexaHMUeCcKOro IBHXKEHHUS Tela.
2. M3MepeHue CKOpoCTH NPSIMOJIMHENHOTO JIBUKCHUSL.
3. HaOmronenue siBneHus HHEPIIHUH.
4. HaOmroneHne n3MeHEeHUs1 CKOPOCTH MTPU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE MacC IO B3aUMOJICCTBUIO TEII.
6. CnoxkeHue cujl, HapaBJIEHHBIX MO OJHOMN NPSIMOIA.
Jlabopamopnuie padbomot u onvimul.
1. OmnpenenieHHE CKOPOCTH PAaBHOMEPHOrO JBMKEHUS (IIapyka B KUIKOCTH,
MOJIEIN DJIEKTPUUECKOTO0 aBTOMOOMIISI U TaK Jlajee).

2. OnpeneneHue cpegHEl CKOPOCTHM CKOJBXEHHS Opycka WM UIIapuKka IIo
HaKJIOHHOW IUIOCKOCTH.
OnpeneneHre IOTHOCTH TBEPIOTO TeNA.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTskeHus  (medopmanun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. OmnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBXKEHHUS OT Beca
TeJIa ¥ XapaKkTepa CONMPUKACAIOIINXCS IIOBEPXHOCTEN.

Paznen 4. JlaBieHue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBILIEHHWS W YyBEJNIMYEHHMs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTH AaBJeHHs Ta3a oT 00bEMa, Temneparypsl. [lepegada naBineHus TBEPIbLIMU
TeJlaMu, SKMIKOCTAMM M ra3amu. 3akoH [lackans. IIHeBMaTMyeckue MallUHBI.
3aBUCUMOCTh JABJICHHUS JKUJIKOCTH OT TiayOuHBI. ['mapocTraTudeckuii mapamokc.
Coobmiaromuecs cocyabl. [ napaBnuyeckiue MEXaHU3MBbI.

Atmochepa 3emumm u arMmochepHoe naBinenue. [IpuumHBI CyliecTBOBaHUSA
BO3aylIHON 00070uku 3emiau. OnbiT Toppuyeu. M3mepenue arMocpepHOro AaBiIeHUS.



3aBUCHUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsr amns
U3MEpEHUs ATMOC(HEPHOTO JaBICHHUS.
JlelicTBue KUIKOCTHU M ra3a Ha IIOIPYKEHHOE B HMX TeNO. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.
JHemoncmpayuu.
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3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua gaBneHUs )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

I'mppaBnmyeckuii mpecc.

[IposiBienue necTBUA aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOW 4YacTU Tena U
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOUIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIIECHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnwie pabomot u onvimeul.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpy>KEHHOM B
XKUJKOCTh YaCTH TeJa.

Ornpenenenye BRITAIKMBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKHMBAIOLIEH CHIIBI, JEUCTBYIOIIEH HAa TEIO B
KUIAKOCTH, OT Macchl TeJa.

OneITbl,  JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJKHUBAIOUIEH  CHJIBI,
JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMa MOTPYKEHHOW B IKHIKOCTH
YaCTH TeJIa ¥ OT IJIOTHOCTH KUJIKOCTH.

KoHcTpynpoBaHre apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH U ONPENEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaboTa u MOIIIHOCTH. DHEPIrusl.

Mexanuueckas padota. MouHoCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHus
peiuara. I[lpumeHeHue mnpaBuiia paBHOBECHsI pblyara K OJOKY. «30JI0TOE€ MPABUIION»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHHKE.

Mexanndeckas 3Heprusi. Kunertnueckas v noteHunaabHas sHeprud. [Ipespamenue
OJIHOTO BHJAa MEXaHMYECKOW SHEpruM B JApyroil. 3aKOH COXPAHEHUS DHEPTUU B
MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimul.

1.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIBHOM MOBEPXHOCTH.



2. HccnenoBaHue yclnoBUN PaBHOBECHS pblUyara.
3. M3mepenue KII/] HakKIOHHOM MJIOCKOCTH.
4. M3yuyeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Pa3nes 6. TensioBble ABIeHMA.

OCHOBHBIE MOJIOKEHUS MOJEKYJSIPHO--KUHETUYECKON TEOPUH CTPOCHHMS BELIECTBA.
Macca u pa3mepbl aTOMOB M MOJEKYJd. ONBIThl, NOATBEPKIAIOMINE OCHOBHBIE
IIOJIO’KEHMS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenn  TBEPIOro, JKUAKOIO MW ra3000pa3HOrO0  COCTOSHHMA  BELIECTBA.
Kpucramnmueckue u amopdubie Tema. OOBbSICHEHHE CBOMCTB Ta30B, XKHIKOCTEH U
TBEPBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO--KMHETHYECKONW Teopur. CMauynBaHue
Y KallWJUISIPHBIE SIBJICHU. TeIIoBoe paclIMpEeHNe U CKaTHE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JBHUKEHUS YacCTHULL.
BuyTtpennsisi sHepruda. CrocoObl MU3MEHEHUsT BHYTPEHHEH 3HEpruu: TeIuionepeaada u
coBeplleHHEe paboThl. Buasl Temnonepenayu: TEMIONPOBOJHOCTh, KOHBEKIHA,
U3IIy4YCHHE.

KonnuecTtBo TemnoTel. YjaenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH WU
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. [lmaBieHne u oTBepaeBaHHE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TeIiora IuiaBieHus. IlapooOpasoBanue wu
koHgeHcauus. HWcnapenue. Kumenuwe. VYiaenpHas  Temiora  MapooOpa3zoBaHUSL.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BnaxnocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TETUIOTA CTOPAHMUS.

[Tpuniuner padotsl TeruioBbix apurareneit KIIJ[ termmoBoro asurarens. TemioBbie
JBUTATENIM U 3allATA OKPYKAIOIIEH CpEbI.

3aKOH COXpAaHEHHMsI U ITPEBPALLCHMS SHEPTUH B TEIUIOBBIX MTPOLIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

Habmronenue siBjieHUi cMaurBaHUS M KaTWJUISIPHBIX SBICHUM.

HaGnroneHue TenioBoro paciiupeHus Te.

W3meHenue naBiieHHs] ra3a NpU HU3MEHEHUUM O00bEMA M HArpeBaHUM WIIU
OXJIAXKJICHUH.

6. IlpaBuiia u3MepeHUs TEMIIEPATYPHI.

7. Buasl Tenonepenayn.

8. OxJaxaeHue npy COBEPIICHUH PaOOTHI.

9. Harpeanue nipu coBepuieHuu paOOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

vk W



11. HaOmroneHue KAIeHus.
12. HaGmtonenue nocTosiHCTBA TEMIIEpaTyphl MPH TUTABJICHUH.
13. Moenu TeIUI0OBEIX JABUTATEIICH.
Jlabopamopnwie padbomot u onvimul.
1. OmBITHI IO OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.
2. OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB TOBAPEHHOW COJIM WIIM caxapa.
3. OmnbIThl 10 HAOJIIOICHUIO TEIVIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
Tell.

4. OnpeneneHue AaBJIEHUS BO3yXa B OaJJIOHE MIMPHUIIA.

5. OmnbIThI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh JIABJICHUS BO3/1yXa OT €ro oobéma u
HarpeBaHUs WA OXJIAKICHUS.

6. IIpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH IJIMHBI CTOJIOMKA KHJIKOCTU B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGnroneHue W3MEHEHUs BHYTPEHHEH OSHEPruM Tejla B pe3yjbTaTe
Teruionepeaayu U padoThl BHEITHUX CHUJL.

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MTPU CMEIIUBAHUU XOJIOHOM U ropsiuei
BOJIBI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJAOW NPHU TEIIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIITUHAPOM.

10. OnpeneseHne yaeabHOU TEINIOEMKOCTH BELIECTBA.

11. MccnenoBaHue mpoiiecca UCrapeHus.

12. OnpeneseHrue OTHOCUTENIBHON BIIAJKHOCTH BO3YXa.

13. OnpeneseHne yaeabHON TEMI0ThI IIJIaBJICHUS JIb/IA.

Pa3nen 7. DinekTpuyeckne U MAarHUTHbBIE SIBJICHHS.

OnekTpuzanus Tel. J[Ba poma DNEKTpUYECKUX 3apAnoB. BszamMojaencTBue
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCUMOCTH CUJTBI B3aUMOJICUCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKITY TEIaMU).

Onektpuueckoe mojne. Hanpsok€HHOCTh  anekTpuueckoro mnois.  [IpuHoun
CYNEPIO3ULINH JIEKTPUUYECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu »siekTpuyeckux 3aps/ioB. ODJIEMEHTApPHBIA AIEKTPUUYECKUU  3apsi.
Crpoenue atoma. ITpoBONHMKHM M AUANEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsija.

DNEKTPUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOro ToKa. MICTOUHUKHN
NOCTOSIHHOTO  TOKa. JIEHCTBUS 3JEKTPUYECKOrOo ToKa (TEIUIOBOE, XHMMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

OnekTtpuueckas 1enb. Cuna Toka. DJeKTpudyeckoe HampsbkeHue. CompoTHUBIICHHE
IIPOBOJHUKA. YIEIbHOE COIPOTHUBJIEHUE BellecTBAa. 3akoH Oma [y ydacTKa LEeNH.
[TocnenoBaTenpHOE U MapaJUIEIbHOE COEUHEHNUE POBOIHUKOB.

PaboTa 1 MOLITHOCTB 3JIeKTpUYECKOro Toka. 3akoH Jxoynsa—Jlenua. Dnekrpuyeckue
IIEMU ¥ MOTPEOUTEINHN IIEKTPUUECKOM dHEepTrun B ObITY. KOpoTKOE 3aMbIKaHUE.



I[locTosanurle MarsuThel. B3anmMopaelcTBHE ITIOCTOSHHBIX MAarHUTOB.

Marautsoe

noje. MarauutHoe nojie 3eMJid U €ro 3HaYeHHE JJId KU3HU Ha 3emiie. OnbIT DpcTena.
MarHutHoe ToJIe 2JIEKTPUYECKOro ToKa. [IpuMeHeHHe 3JIEKTPOMarHuTOB B TEXHHKE.
JleiicTBH€ MarHMTHOTO MOJISI HAa MPOBOJAHUK C TOKOM. DJEKTPOJABUIATENIb IMOCTOSIHHOIO

TOKaA.

Hcnonp30BaHne 2NEKTPOABUTATENEH B TEXHUYECKHMX YCTPOMCTBAX U

TPaHCIIOPTE.
OnbiTel @apajnes. SBieHUE dICKTpOMAarHUTHOM wuWHAyKIUU. IIpaBuno Jlenua.

Onekrporenepatop. CrocoObl MOIYICHUS AIEKTPUICCKON dHEPTUN. DIEKTPOCTAHIIUN HA

BO300HOBIISIEMBIX HCTOUYHHUKAX YHEPTUH.
Jemoncmpayuu.
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25.

DJIeKTpU3aLUs Tell.

JIBa pojia 37EKTPUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEII.
Y CTpONCTBO U AEHUCTBUE IIEKTPOCKOIA.

DIIEKTPOCTATUYECKAS NHIYKIIHS.

3aKOH COXpaHEHUSA IICKTPUUECKUX 3apsI0B.

IIpOBOAHUKH U AUDICKTPUKH.

MoaenupoBaHU€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIA.

HMcTOoYHMKH TOCTOSSHHOTO TOKA.

JIlencTBUS 3JIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KUJIKOCTH.

. 'a30BbI1 pa3ps.

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUYECKOro HaAPSKEHUS BOJIbTMETPOM.

. Peocrar n Mmarazus conpoTUBIICHUM.

. BzaumoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOI0COB MarHuTa.
. MozenupoBaHre MarHUTHBIX IOJIEH IOCTOSIHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ noJjie ToKa. DJIeKTPOMArHUT.

. JlelicTBME MarHUTHOTO MOJIA HA MPOBOJAHUK C TOKOM.

. DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON MHIYKIMH.

. OniTel @apajes.

. 3aBUCUMOCTh  HaNpaBJCHUS HMHAYKIMOHHOTO TOKa OT YCIIOBUH

BO3HHUKHOBCHHUS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomut u onvimul.

1.

OneITl  TO  HAOMIOACHUIO  DJIEKTPU3AIMU  TEJl  WHAYKIUEH W
COINPUKOCHOBEHUH.

Ha

€ro

pu

2. HCCJ’IC}IOB&HI/IG ﬂCﬁCTBHH QJICKTPUYICCKOTO IT0JISI Ha MPOBOAHHUKHN U JUBJICKTPHUKH.



COopka 1 npoBepka pabOThI AJIEKTPUUECKOM 1IEMH MOCTOSTHHOTO TOKA.
N3mepenue 1 peryimpoBaHue CUilbl TOKA.

N3mepenue u peryiupoBaHue HaAPSHKCHMUS.

HccnenoBanue 3aBUCHUMOCTM CHJIBI TOKa, HWAYLIErO 4YEpe3 pe3ucTop, OT

o v kW

CONPOTHUBIICHUS PE3UCTOPA U HAIIPSLKEHMS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUYECKOTO CONPOTUBICHUS
IPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAIN ITONEPEYHOTO CEYEHN U MaTEPHAIIA.

8. IIpoBepka mpaBwiia CIOXKEHMS  HAIpsDKEHUM IIPU  IOCIEAOBATEIBHOM
COCIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia I CHJIBl TOKa IpPU NAPALIEIBHOM COCIWHEHUU
PE3UCTOPOB.

10. Omnpenenenue paboThl JIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3nucTop.

11. Onpezenenre MOUTHOCTH 3JEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

13. Onpenenenne KIIJ[ Harpesares.

14. MccnenoBanne MarHuTHOTO B3aUMOJIEUCTBUSA IIOCTOSIHHBIX MAarHUTOB.

15. MI3ydyeHne MarHMTHOTO MOJISi MOCTOSIHHBIX MAarHUTOB IPHU UX OOBEAMHEHUU U
pa3ieiICHUHN.

16. MccnenoBanue AENUCTBHS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbI B3aUMOJIECHCTBHS KaTYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKA M HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3ydyenue AencTBUs MarHUTHOT'O I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 n3yuyeHue padoThl 3JEKTPOABUTATENS.

20. U3mepenue KIIJl anekTpoaBuratesibHOW yCTaHOBKHU.

21. OmBITBI 10 MCCHEAOBAHUIO  SIBIICHUS  JJIEKTPOMATHUTHOW — MHAYKLUU:
UCCIIEJOBAaHNE U3MEHEHUH 3HAUYCHMS U HAIIPABJICHUS NHIYKIIMOHHOT'O TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHHS.

Mexannueckoe  aBwkeHwe.  MarepuanbHag — Touka.  (Cucrema  OTcuéra.
OTHOCUTENBPHOCTh ~ MEXAaHWYECKOrO  JBWKEHMSA. PaBHOMEpHOE  NpSAMOJIMHEWHOE
nBmkeHue. HepaBHoMmepHOe mnpsimosmHeENHOE ABWKEeHHE. CpenHsss W MTHOBEHHas
CKOpOCTb TeJla IIPYU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE MpsiMOJiMHEHHOe JBrkeHne. CBOOOAHOE NajeHUE.
Omnbrtel ['anunes.

PaBHOMepHOEe ABMKEeHHE 1O OKpyxkHOcTH. Ilepmon u wactora oOpaiieHus.
JIunenHas u yriaoBasi CKOpocTd. LIeHTpoCcTpeMHUTENBHOE YCKOPEHUE.

ITepsbiit 3akoH Hprorona. Bropon 3akoH Herorona. Tperuin 3akoH HbrotoHa.



[TpyuHIMI CyNIEpIIO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUIa TPEHHsI CKOJIBXEHHS, CUiIa
TPEHUs ITOKOSI, IPyTHE BUBI TPECHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOI'O TATOTEHHS. Y CKOPEHHE CBOOOAHOIO NaJICHUS.
JIBrxenue ruraner Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocTs n
Heperpy3KH.

PaBHOBecue MarepuanbHOM TOYKM. AOcCOmOTHO TBEpHoe Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIVIEHHON OChIO BpaieHus. MomeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3menenwe wumnyinbca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
uMITyJibca. PeakTUBHOE ABUKEHUE.

Mexannyeckass paboTta U MOLIHOCTb. PaboTa cui TAXKECTH, YNPYroCTH, TPEHUS.
CBs13b 3Hepruu 1 padoThl. [loTeHManbHas 3HEPrus Tea, NOJHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHIManbHas YHEPTHS CKATOU NpYyKkUHBL. KnHeTtnyeckas sHeprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaOmioneHne MeXaHMYECKOTO MABMXKEHMSI Tella OTHOCUTENbHO pPa3HbIX Tel

OTCYETA.

2. CpaBHeHME IyT€d M TpaceKTOPUM JBWKEHHsS OJHOIO M TOro Xe Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IIPAMOJIUHEUHOTIO IBUKEHUS.
Hccnenosanne npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HaGnronenue nBr>XeHus Tella o OKPY>KHOCTH.

Habnronenne MexaHMYeCcKUX SIBJIICHUW, MPOUCXOJALIMX B CHUCTEME OTCYETA

o v kW

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
3aBUCHUMOCTb YCKOPEHUS T€Ja OT MACCHI TEJIA U AEHUCTBYIOIIEN HA HETO CHJIBI.
HaGnronenue paBeHCcTBa CHII TTPU B3aUMOJICHCTBUU TE.
M3meHeHue Beca Tenna Mpu YCKOPEHHOM JIBH)KECHUH.

10. Ilepenaua nmmysbca npy B3anMOJEHCTBUY TE.

11. [IpeoOpazoBaHus 3HEPTUU NPU B3aUMOJICUCTBUH TETI.

12. CoxpaHEeHHUE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHHe UMITyJIbCa pU aOCOIOTHO YIIPYTOM B3aUMOJCHCTBUH.

14. HabmoieHue peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU MTPU CBOOOAHOM MAJCHUU.

16. CoxpaHeHHE MEXAHMYECKOW 3HEPruu MpHU ABMKEHUU TeJa MOJ JEHCTBHEM
OPYKUHBI.

Jlabopamopnwie padbomut u onvimul.

1. KoHcTpynpoBaHue TpakTta Jid pa3roHa M JAJBHEWIIEro pPaBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEIEKKH.

2. OmpeneneHue CpeaHE CKOPOCTH CKOJNBKEHHSI OpycKa WM JBUYKEHUS IIapuKa



10.

11.

10 HAKJIOHHOM MJIOCKOCTH.

OmnpeneneHre yCKOpEeHHs Tella TMPU PABHOYCKOPEHHOM JIBIDKEHUH IO
HAaKJIOHHOMW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHM IyTHU OT BpPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €ciy MpU PABHOYCKOPEHHOM JIBM)KEHUU O€3 HadyaJbHOU
CKOPOCTH IIyTH OTHOCSITCS KakK psiJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHIIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO
JaBJICHUS.

Omnpenenenve KO3PPUIMEHTA TPEHUS CKOJIBKEHUS.

Omnpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenenne padOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUU Tea 10
TOPU30HTAJILHON TOBEPXHOCTH.

Omnpenenenre pabOThI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C UCTIOIB30BAHUEM
HEMOJIBIYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexann4ueckue KoJ1e0aHUSA U BOJIHLI.

KonebarensHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: TIEPHO/I,
4acTOTa, aMIUINTyJa. MareMaTudecKuil W TPYKUHHBIM MasTHUKU. [IpeBparmieHue
SHEPIUM MPU KOJIeOATEIHLHOM IBUKEHUMU.

3atyxarwonue kosieOaHus. BbuiHyXAeHHbIE KojieOaHus. Pe3onanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHudeckux BOJIH. [IpomosibHble M momnepedHble BOJIHBL. J[nnHa

BOJIHBI M CKOPOCTHb €€ pacrpocTpaHeHus. MexaHuyeckue BOJHBI B TBEPIAOM Tele,
CEHCMUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHAa. OtpaxeHue 3Byka. HMHPpa3Byk wu
YIBTPa3BYK.

Hemoncmpauyuu.

1
2
3
4.
5
6

Hab6nronenue xoneGanuii Tel Mo 1eHCTBUEM CHUITBI TSDKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.

Hab6nronenue BRIHY)ACHHBIX KOJI€OaHUI U pe30HAHCA.

PacnipocTpaneHnue npogoiabHBIX U MONEPEYHBIX BOJH (Ha MOJENH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pE30HAHC.

Jlabopamopnwie padbomut u onvimul.

1.
2.
3.

Omnpenenenre 4acTOThHI U Neproa KojJeOaHnii MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenye 4acTOTHl U MEpHoja KoJeOaHui py>KMHHOT'O MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MepHoa KojaeOaHui MOABEIIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

HccnegoBanue 3aBUCHMOCTH MepuoAa KoJieOaHUM MPY>KMHHOTO MAasTHUKA OT



Macchl Ipy3a.
5. IlpoBepka He3aBUCHUMOCTH MepHOa KoueOaHUil Tpy3a, MOJBEIIEHHOTO K HUTH,
OT Macchl Ipy3a.
6. OIMbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUO/Ia KoJIeOaHUMN MPY>KUHHOTO
MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. W3MepeHue ycKopeHus CBOOOIHOTO NaJCHHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ ¥ 3JI€KTPOMATrHUTHBIE BOJHBI.

DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
AIEKTPOMarHuTHeIX BoiH. [llkama asnexkTpomMarHUTHBIX  BOJIH.  Mcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocThs cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoaHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimui.

1. M3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHJIBHOTO

tenedona.

Pa3nen 11. CBeToBble ABJIE€HUS.

JlyueBas mopmens cBera. Mcrounmkum csera. IIpsAMosiMHENHOE pacnpOCTpaHEHHE
ceera. 3atmenuss Connua u JlyHel. OtpaxkeHue cBera. Ilmockoe 3epkano. 3akoH
OTpPa)KEHUs CBETA.

[Ipenomiienue cBera. 3aKOH MpeIOMIICHUsT cBeTa. [loHOE BHYTpEeHHEE OTpakeHue
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nydeit B nuH3e. Ontuyeckas cucreMa ¢oToarrmnapata, MUKpPOCKOIa U
Teneckona. ['na3 kak onrnyeckast cucrema. biim30opykoCcTh U 1abHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CliokKeHNE CHEKTPaTbHBIX
uBeToB. [ucnepcus cera.

Jlemoncmpayuu.

[IpssmMonMHEHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHune cBera.

[Tonyyenue n300paxkeHUi B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xon nyuyei B coOuparoieit JuH3e.

XoJ JIyder B paCCeUBAIOLIECH JINH3E.

[Tomryuenune n300pakeHUi C TOMOIIBIO JIHH3.

[Tpuntun peiictBus doToarmapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mopensb rinasa.

11. Pa3nosxenue 6enoro cBera B CIEKTP.

12. [Tonyuyenue 6enoro cBera npu CI0KEHUH CBETA Pa3HbIX LIBETOB.
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Jlabopamopnsie pabomot u onvimot.

1. HccnenoBaHue 3aBUCHUMOCTH YIUIa OTPAXKEHHUsI CBETOBOTO JIy4da OT yriia NaJeHHUs.

2. M3yueHue xapaKTEepUCTUK U300paKEHUs MIPEAMETa B INIOCKOM 3epKalie.

3. HccinenoBanne 3aBUCHUMOCTH YIJja IMPEJIOMIICHUS CBETOBOIO Jyda OT yrjia

NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
4. TlomyudeHue n300pakeHUI C MOMOIIBIO COOMPAIOLIEH JIMH3BI.
Onpenenenre (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHJIBI COOMpArOIIeH
JIUH3BI.

6. OTMBITHI 1O PA3TI0KEHUIO OEJIOTO CBETA B CIICKTP.

7. ONBITHI IO BOCTIPUSITUIO LIBETA TPEAMETOB MPU UX HAOJIIOJEHUU Yepe3 LIBETOBBIE
(bUITBTPHI.

Pasznea 12. KBanToBbI€e ABJICHHA.

Onwitel  Pezepdopna u mnmanerapHas wmojnenb atoma. Mogenbs aroma bopa.
Hcnyckanue u norionieHrue ceeta atomoMm. KBanTel. JIuHelyaTbie CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO siipa.
Hyknonnaa mozaens aromHoro siapa. M3oronsl. PaguoaktuBHble nipeBpanienus. [lepuon
MOJTypacIajia aTOMHBIX SIIEpP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apAI0BOTO U MAaCCOBOTO YMCEI. DHEPrus
CBSI3U aTOMHBIX siiep. CBs3b Macchl M 3HEprud. Peakuuum cuHTe3a W ACICHUS SIEP.
Nctounuku 3aeprun CosHIa U 3BE3I.

Snepnas oHepretmka. JleWCTBHS paJMOAKTUBHBIX W3JIIy4YEHHHW HAa  JKHUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3TYUYEHHUS U MOTJIOIICHHS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. Cnektp Bogopoaa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTunka HOHUZUPYIOIIUX U3ITYUCHUH.

6. Perucrtpanus uzinyueHus NpUPOAHBIX MUHEPAJIOB U ITPOTYKTOB.

Jlabopamopnuie padbomot u onvimel.

1. HaGmroneHue CIIONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUYCHUS.

2. UccnenoBanue TpeKoB: U3MEpPEHUE YPHEPTHUHU YACTHUIIBI IO TOPMO3HOMY TyTH (TI0

doTorpadusim).

3. W3mepenue pagquoakTUBHOTO poHAa.

IToBTOpPHTENIHLHO-00001AO U MOYJIb.

[ToBTOpUTENHEHO--0000MIAIONINN MOAYTh TPEAHA3HAYEH IS CHCTEMaTH3allud U
00001IeHUsT TTPEAMETHOTO COJIEPKAHUS M ONbITa JACATEIbHOCTU, MPUOOPETEHHOTO MPHU
U3YYeHUU BCETO Kypca (U3MKH, a Takke IS TOJATOTOBKM K OCHOBHOMY
roCcyJapCTBEHHOMY 9K3aMEHY 10 (hU3UKe JJIs1 00YyJarOmUXCsl, BRIOPABIINUX 3TOT YICOHBIN
npeaMer.



[Ipy wm3ydeHUM JAHHOTO MOAYJS PEATU3YIOTCI M CUCTEMATU3UPYIOTCS BUBI
JESTEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCA JOCTHIKEHUE NPEIMETHBIX U
MeTaIpeIMETHBIX IUIAaHUPYEMBIX pE3yNbTATOB oOyueHus, dopmupyercs
€CTECTBEHHOHAy4YHass TI'PAMOTHOCTb. OCBOCHHME HAyYHBIX METOJOB  HCCIICIOBaHUSA
SIBJIGHUW TIPUPOJIBI M TEXHUKHU, OBJIAJICHUE YMEHUSMU OOBACHATH (DU3MUECKUE SIBICHUS,
OpPUMEHSS MOJYYEHHbIE 3HAHWS, pellaTh 3aJayd, B TOM YHUCJIE KAYECTBEHHbIE U
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIA XapaKkTep JAHHOTO pa3/iella Pealu3yeTcs 3a CYET
TOT'0, YTO OOYUAIOILIUECS BBITOIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUN pacmo3HaBaThb W HAYYHO OOBSICHATH (PU3UUECKHE
SBJICHHSI B OKPY>KArOLIEH IIPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METObI UCCIENOBAHUS (DU3HUECKUX SBICHUM, B TOM YHCIE
JUTSl IPOBEPKU TUIIOTE3 U MOJIYUYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSACHATH HAay4yHbIE OCHOBBI HamOoOJiee€ BaXKHBIX JIOCTUKEHUHM COBPEMEHHBIX
TEXHOJIOTUWA, HaIPUMEpP, IPAKTUYECKOrO MCIOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIHUM HAa OCHOBE 3aKOHA IPEBPALLICHHUS M COXPAHEHUS BCEX HW3BECTHBIX BHJIOB
DHEPIUHu.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyeHne ¢u3MKu Ha YpOBHE OCHOBHOIO OOILIEro OOpa30BaHMs HANpaBlICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare u3yueHus: puU3MKM Ha ypOBHE OCHOBHOIO O0IIEro OOpa3oBaHUA Y
oOyuatomerocst 0yayT copMUPOBAHBI CIEAYIOLIUE JINYHOCTHBIE PE3YIbTAThl B HACTU:

e 1) naTpuoOTHYECKOr0 BOCIIMTAHUS:

e — MPOSBIICHUE HMHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
buznueckoil HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKECHHUIM POCCUNCKHUX YUEHBIX--(DU3UKOB;

e 2) rpa’kAaHCKOTO M JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e — TOTOBHOCTh K AKTHBHOMY Y4YacCTHUIO B OOCYXJIEHHHU OOIIECTBEHHO 3HAUMMBIX M
TUYECKUX MpOOJEeM, CBSI3AHHBIX C NPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUI
busuKy;

e — OCO3HaHHE BAXHOCTH MOPAJIbHO--ITUYECKUX IIPUHLUIIOB B JAEATEIBHOCTH YYEHOTIO;

e 3)3CTeTHYECKOTr0 BOCTIMTAHUS:

e — BOCHpPUATHE OCTETUYECKHUX KadyecTB (pU3MUecKod Hayku: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOT'O MO3HAHUS:

e — OCO3HaHUE IEHHOCTH (PU3NYECKOW HAyKH KaK MOILHOTO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaYKHEUIIEN COCTABIISIOLIEH KYJIbTYPBHI,

e — Dpa3BUTHE Hay4YHOW JIIOOO3HATENBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

e 5) dopmMupoBaHus KyJbTYPbI 310POBbsI U IMOIHOHAIHLHOTO 0J1ArOTIOJIYYHA:

e — OCO3HaHME LIEHHOCTM Oe3omacHoro oOpa3a JKU3HU B  COBPEMEHHOM

TEXHOJIOTHYECKOM MUPE, BaXKHOCTH MpaBui O€30MaCHOTO MOBEICHHS HA TPAHCIIOPTE,
Ha JIOpOTrax, C AIEKTPUUECKUM U TEIUIOBBIM 000PYIOBAaHUEM B JOMALIHUX YCIOBUSIX;

e — c(hopMUPOBaHHOCTHh HaBbIKA PeQIIEKCUHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TaKOro K€ IpaBa y APYyroro 4eJoBeKa;

e 6) TPyI0OBOT0 BOCHIMTAHUSI:

e — QAKTMBHOE YYacTHE€ B pCIICHWU TMPAKTUYECKUX 3adad (B paMKax CEMBbH,
oOpa3oBaTeIbHON OpraHW3alluM, TOpojia, Kpas) TEXHOJOTMYECKOW W COIUaibHOM
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U PUINYECKUX 3HAHMI;

e — HHTEpEC K MPAKTUUYECKOMY M3YUEHHIO MPOPECCHi, CBA3AHHBIX C (PU3HUKOI;

e 7)3K0JOTNYECKOTO BOCTIMTAHUS:

e — OpHUEHTalUsl HAa IpUMEHEHUE (PU3MUECKUX 3HAHUM JJIs pelleHus 3aj1ad B o0jacTu
OKpY’)KaloIllled Cpelpl, IUIAHUPOBAHHUS TOCTYNIKOB M OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUUI JIJISL OKPYIKAIOILIEN CPEBI;



e — OCO3HaHHE TTI00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPOOIEM U IyTel UX PEIICHUS;

e 8) amanmTanuu K U3MEHSIIOIIMMCSI YCJIOBHUSM CONMAJILHON U PHPOIHOI Cpeabl:

e — MOTPEOHOCTH BO B3aWMOJCUCTBUU IPH BBIMOJHEHUN WCCIICIOBAHUN M IPOCKTOB
(bu3HYECKON HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TEIHHOCTE;

e —MOTPEOHOCTH B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM dncje GOPMYITHPOBATH UIIEH,
MIOHSITHS, THITOTE3bI O PU3NIECKUX O0BEKTAX U SIBIICHUSX,

e — OCO3HaHHE JACPUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETCHTHOCTEH B 00JaCTH
bu3uKy;

e — IJTAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DU3NYCCKUX 3HAHU;

e — CTpEMJICHHE aHAJIM3UPOBATHh U BBIABIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA
HYKOHOMHKHU, B TOM YHKCJIE C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUM;

e — OIICHKA CBOWX JICHCTBHUI C YYETOM BIHMSHUS Ha OKPYKAIONIIYIO CPEAY, BO3MOKHBIX
rJI00aJIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O OOLIETrO
oOpa3oBaHus y oOyuarouierocsi OyayT cOopMUpOBaHbl MeTaNpeIMeTHbIEe Pe3yJbTAThI,
BKJIFOUAIOLIUE [T03HABATE/IbHBIC YHUBEPCAIbHbIEC YUeOHbIE AEMCTBUSI, KOMMYHUKATUBHbBIE
YHUBEpCaJIbHbIE yUeOHBIE IEHCTBHS, PETYISTUBHBIE YHUBEPCAJIbHBIE YUEOHBIE ACHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE J1eliCTBUS

ba3oBble Jornyeckue aeicTBUs:

e BBISBIISITH U XapaKTEPU30BaTh CYIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBICHHM );

e YCTAHABJIWBATh CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAIIMK, OCHOBAHMS A
000011IeHNs U CPAaBHEHUS,

e BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B paccMaTpuBacMbIX (akTax,
JTAHHBIX ¥ HAOJIOICHUSX, OTHOCSAIITUXCS K (PU3UUCCKUM SBJICHUSM;

e BBISBJISITH IPUYUHHO--CJIC/ICTBECHHBIC CBSI3U MPU M3YYCHUN (DU3UUCCKUX SBIICHUN
U TIPOIIECCOB, JIeJIaTh BBIBOABI C UCIIOJIH30BAHUEM JICTYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/IFOUE€HHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3IX (DU3NUSCKUX BEIUIHH;

e CaMOCTOSITENIBHO BBIOMpATh CMOCOO pelleHus y4yeOHoW ¢u3nueckoil 3amayu
(cpaBHEHHME HECKOJILKMX BapUAHTOB PEIICHMS, BEIOOpP HarOOIee MOIXO/ISIIETO C
y4EéTOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHCB).

Ba3oBrbie uccieaoBarebCcKHe AeiCTBUA.

e HCIIOJH30BaTh BOIPOCH! KaK MCCIICIOBATEIbCKUN HHCTPYMEHT TTO3HAHHS,

e TMPOBOJUTH TO CAMOCTOSITEIHHO COCTaBJIEHHOMY IUIaHY OTBIT, HECIOKHBIN
(U3UYIECKHI KCIIEPUMEHT, HEOOJIBIIOE UCClIe0BaHNe (DU3NUSCKOTO SBIICHHMS;



OIICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, MTOTYyUYEHHYIO B
XOJI€ UCCIICIOBAHUS MIIN IKCIIEPUMEHTA,;

CaMOCTOSATENbHO (PopMynHUpoBaTh OO0OOIEHUS ¥ BBIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOKHOE JalbHEHIIEe pa3BUTHE (PU3NUECKUX TPOIECCOB, a
TaK)Ke BBIIBUTaTh TPEATONOKEHUSI 00 WX Pa3BUTUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ ungopmanmei:

NPUMEHSTh Pa3IUYHbIe METO/Ibl, HHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U 0TOOPE
uHpOpMalMK WM JaHHBIX C Y4ETOM TMPEUIOKCHHOM YyueOHOH (u3nuecKoi
3a/1auu;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM IIPEICTABICHHUS,

CaMOCTOATENIbHO BBIOMpPAaTh ONTUMAIIbHYIO ()OpMY Ipe/ICTaBlIEeHNUs HHPOpMaluu
U WUIIOCTPUPOBATh PEUIAEMbIE 3a/1a4d HECJIOKHBIMU CXEMaMU, AUarpamMMaMu,
UHOM rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHnKkaTHBHBbIE YHMBepPCcAJIbHbIE YueOHbIe 1eliCTBUSA:

B XOJIe 00CYXKJIeHHUsI Y4eOHOr0 MaTepuasa, pe3yibTaToB JabopaTOPHBIX padoT U
IIPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY 00CYX AAaeMOM TeMbl U BBICKA3bIBAThH
U7ie, HalleJICHHbIE Ha PEIICHHUE 3a/1auyd U TMOJep>KaHue 0JIarokenaTeaIbHOCTU
OOIICHUS,

COTIOCTaBIIATh CBOWM CYXKICHHUS C CYXACHUSIMHU JPYTUX YYaCTHHUKOB JHAJIOTA,
oOHapyKUBaTh Pa3IMINEC U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YNbTAThl BBITOJHEHHOTO (U3MUECKOTO OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIWBHIYaJTbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYecKoi poOIeMbl;

NPUHUMATh 1€ COBMECTHOM JEeSTENHHOCTU, OPraHU30BBIBAThH JACHCTBUS 1O €€
JOCTIDKCHHIO: PACTIPENCISITh PO, OOCYXAaTh TMPOIECCHI W  PE3YIbTAThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh pPabOThI, JOCTHUTAs KA4ECTBEHHOTO pe3yibTaTa IIo
CBOEMY HANPABJICHUIO U KOOPIAUHUPYS CBOM JCHCTBUS C JAPYTUMH YICHAMU
KOMaH/IbI;

OIICHMBATh KauyeCTBO CBOEr0 BKJaJa B OONMH TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSTENIbHO C(OPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

BBISABIIATDH HpO6J’I€MBI B JXU3HCHHBIX H y‘IC6HBIX CuTyanusx, TpC6YIOH_II/IX pIRIb |



peuieHus (U3NYECKUX 3HAHUI;

OpDMEHTHUPOBATbCA B PAa3IMYHBIX  IOAXOAAX  NPUHATHAS  PELICHHUU
(MHAMBUAYAJIBHOE, IPUHSATUE PELICHUS B TPYIIIE, IPUHIATHE PELICHUI IPYIIION );
CaMOCTOSITENIBHO COCTABIISITh aJITOPUTM pelIeHUs (PU3NUECKOM 3a1auu WK IUIaHa
UCCIIEIOBAHUS C YUETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh NPEUIaracMble BapUaHThI PEILICHU;

JesaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTpOJIL, 3M0HI’IOH3.]1LHLII71 HHTECIJICKT:

JaBaTh aICKBaTHYIO OIIEHKY CUTYallUH U MpeJjiaraTh IiaH €€ U3BMEHEHUS,
OOBSACHSTH MPUUYUHBI JOCTHKEHUS (HEIOCTHXKEHHUSI) PE3YIbTaTOB JIEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATENBLHOCTh (B TOM YHCIE€ B XOJ BBINIOJHEHUS
(U3UYECKOTO0 HCCIIEOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYyaI[ul, YCTAHOBJICHHBIX OITMOOK, BOBHUKIIUX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHUH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYToro;

NpU3HABaTh CBOE MPaBO Ha OIMIMOKY MpU perieHuH (U3NYECKUX 3ajlady WM B
YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYToro.

HHPEAMETHBIE PE3YJIBTATBI

K koHily 0o0yueHuss B 7 KJjacce NpeaMETHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh TOHSATHS: (U3MYECKHE M XWMUYECKHE SIBJICHHS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAUHUIBI (U3MUECKUX BEIHYHUH, AaTOM,
MOJIEKYyJa, arperaTHbIe COCTOSIHHUS BellecTBa (TBEpAOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOIMHEHHOE),
TpaeKTopusi, paBHOACHCTBYIOMIas cuia, Aedopmanus (ynpyras, miacTUIecKas),
HEBECOMOCTb, COOOUIAIOIINECS COCYIBL;

paznuyath sBiaeHUS (nuddys3us, TEIoBOe ABUKEHHE YAaCTUI[ BEIECTBA,
PaBHOMEpPHOE JIBH)KECHUE, HEpPaBHOMEPHOE JBH)KECHUE, UHEpLU,
B3aMMOJICHCTBHE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOM OCHIO
BpallleHus], Tepenada JaBJICHUS TBEPIABIMU TeIaMU, XKUJIKOCTSIMHU W Ta3aMu,
aTMoc(epHOe JaBlieHUE, TUIABAaHUE TEJ, MPEBPAIICHUS MEXaHUYECKOU SHEPIHH )
IO ONUCAaHWIO MX XapaKTepHbIX CBOWCTB M Ha OCHOBE  OIIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3UYECKUX SBJICHUM B OKPYXKAIOIIEM
MHUpe, B TOM 4Hcie (PU3NYECKUe SIBJICHUS B MPUPOJC: MPUMEPHI JABMKECHUS C
Pa3IMYHBIMUA CKOPOCTSAMU B )KUBOU U HEXKUBOU MPUPOJIE, IENCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIMSHUE aTMOCPEPHOTO NABJICHUS HA KUBOW OpPraHU3M,



IJIaBaHHE PbIO, phlYaru B TeJie YeJIOBeKa, IPH 3TOM MEPEBOIUTH MPAKTUYECKYIO
3a/1auy B y4eOHYIO, BBIJEISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NYECKUX
SIBJICHUU

ONMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUECKHUE SIBICHUS, HCIONb3Ys
¢u3nueckue BeIMYUHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BpeMs, MYTh,
CKOpOCTb, CPEIHSS CKOPOCTh, CHJIa YNPYIOCTH, CHJIA TSDKECTH, BEC TeJa, CUia
TpeHus, AaBieHUE (TBEPIOro Tena, >KMIKOCTH, ra3a), BBITAIKMBAIOIIAS CHIIA,
MexaHudeckasi paboTa, MOIIHOCTh, IJIEYO CUJIbI, MOMEHT CHUJIbI, KOG UIIHMEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KMHETHUYECKas U MOTECHIMAJIbHAS DHEPrus),
IpU OMHCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYMUH, HMX OOO3HAUCHHMS U EAWHUIBI (PU3NYECKUX BEITUYMH, HAXOAUTH
(GopMyIbl, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0 BEIWYUHY C JIpPYTHMH
BEJIMYMHAMH, CTPOUTh TIpapUKd HW3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHHUS U MPOLECCHI, UCTONb3Ys
MpaBuWia CIOXKEHUs Cul (BIIOJb OJHOW MpsMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH Apxumena, NMpaBWIO paBHOBECHs pblyara (OJI0Ka), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXAHWYECKOW SHEPruu, IPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYeCKoe
BBIPA)KCHHE;

OOBACHATH (DU3UYECKHUE SIBICHHS, IPOLIECCH U CBOICTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABISITH
MPUYNHHO--CJICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 1-2 JOTrHYecKHux
miaroB ¢ omopod Ha 1-2 wu3y4eHHBIX CBOMCTBAa (DUBUYECKUX SIBICHUM,
(u3nYeCKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3a7ayd B |—2 OeHCTBUS, MCHOJb3Yys 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBL: HAa OCHOBE aHAJM3a YCIOBUS 3aJa4d
3aMKUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NYECKHE BETUYHHBI B (POPMYJIIbI
U TPOBOJUTH pPacu€Thl, HAXOJUTh CIPABOYHbIC JaHHBbIE, HEOOXOIUMBIEC IS
pelleHuss 3aJad, OILICHWBATh PEATUCTUYHOCTh IOJIYYEHHON (QU3ndYecKon
BEJINUUHBIL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METO/IOB, B ONMCAHUM HCCIIEIOBAHUS BBIACIATH MPOBEPSIEMOE MPEATION0KEHHE
(rumoresy), pa3nIuyaTh U HHTEPIPETUPOBATH MOJIYYEHHBIA PE3YJIBTAT, HAXOINUTh
OLIMOKY B XO/I€ OMbITA, IE]aTh BHIBOJBI 110 €r0 pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3HMUECKUX
CBOMCTB Tesl: (OpMYyIupoBaTh MpOBEPSiEMble MPEANOI0XKEHHs, COOUPAThH
YCTAaHOBKY H3 MPEUIOKEHHOTO O000pYJOBaHMsI, 3almUCBhIBATH XOJ ONbITA U
(dbopMyIHpOBaTH BHIBOIBI,

BBITIOJIHATD TMPSIMbIE M3MEPEHMSI PACCTOSHUS, BPEMEHHM, MAacChl Tena, 00bEMa,



CHJIBI M TEMIIEpaTyphl C UCIOJIB30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB,
3amuchiBaTh TOKa3aHus NOpuOOpOoB €  YYETOM  3aJaHHOM  abCOIMIOTHOM
MOTPENIHOCTH U3MEPEHU;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOW BEIMYUHBI OT
JIpPYrol C UCIOJb30BAaHUEM MPAMBIX H3MEPEHHH (3aBUCHUMOCTH  IIYTH
PAaBHOMEPHO JIBHIKYIIETOCS Telda OT BPEMEHM JIBHJKEHHS TeJld, CUJIbl TPEHUS
CKOJIbKEHUS OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIBI TPEHHUS OT TIUIOMIAJAM CONPUKOCHOBEHHS TEJ, CHJIbI
yOPYroCTA OT YJUIMHEHUS TPY>KUHBI, BBITAJKUBAIOIIEH CHJIBI OT OO0BEMaA
MOTPYKEHHOW YaCTH TeJla U OT IUIOTHOCTU >KHJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeNa, OT TIyOWHBI, Ha KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUH TIIaBaHHS
TeJ, YCIOBUM paBHOBECHUsI pblyara W OJIOKOB), y4acTBOBaTh B IIAHUPOBAHUU
y4eOHOTr0 UCCIIeI0BaHuUsl, COOMPATh YCTAHOBKY U BBIMOJIHATh U3MEPEHMUSI, CIEAYS
peIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTAThl MOJYYEHHOW 3aBUCHMOCTU
(U3MUECKMX BEJIWYUH B BUAEC MNPEIJIOKEHHBIX TaONHI] W TrpauKOB, AENaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUSI (PU3NYECKUX BEIUYMH (IUIOTHOCThH BEIIECTBA
KUAKOCTH U TBEPAOIrO Tella, CHJIAa TPEHUsI CKOJBXKEHUS, NTaBJICHHUE BO3/yXa,
BBITAIKUBAOIIAs CWIA, JACUCTBYIOIIas HAa NOTPYKEHHOE B KUIKOCTH TEJIO,
KOO(QOUIUEHT TMOJIE3HOr0  JEHCTBUS  MPOCTBIX  MEXaHU3MOB),  CJlenys
OPEUIOKEHHOM  WMHCTPYKLUMHU: TIPU  BBIIOJHEHMM HM3MEPEHUH  coOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHUE HCKOMOW BEJINYUHBI;
coONI01aTh MpaBHJia TEXHUKH O€30MaCHOCTH MpU padoTe C J1abopaToOpHBIM
000py10BaHUEM;

yKa3bIBaTh MPHUHLMIIBI JEHCTBUS NMPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOIIAIOMIMECs COCyAbl, OapoMmeTp, pblyar,
MO/IBM>KHBIA M HEMOJABYXKHBIN OJIOK, HAKJIIOHHAS TJI0OCKOCTb;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB ¢ OMOPOM Ha UX ONucaHus (B TOM YHCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABIMYECKANA IPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM
HAacoc, apeoMeTp), UCIONIb3ys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBICHUU U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpUMEPbl (HAXOAUTh HMH(POPMALMIO O MPUMEpPaxX) MPAKTHUYECKOTO
MCIOJIb30BaHus (PM3MYECKUX 3HAHUM B MOBCEIHEBHOW XKHU3HU I 00€CIICUCHHUS
0e3omacHOCTH TIpHU OOpaIeHuu ¢ TprudopaMu U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAaHEHHUs 3J0POBbsI M COONIOACHHUS HOPM HKOJIOTUYECKOTO TMOBEACHUS B
OKPY’KarolIen Cpeae;

OCYUIECTBJISATH OTOOpP UCTOYHUKOB MH(popMalu B UHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MYyTEM
CpPaBHEHHUS PA3IUYHBIX UCTOUYHUKOB BBIAEIATh MHPOPMAIUIO, KOTOpask SIBISETCS



MPOTUBOPEYMBOMN HIIM MOKET ObITh HEIOCTOBEPHOIA;

WCIIONIb30BaTh TMpPH BBIMOJIHEHUHM YYE€OHBIX 3aJlaHUil HAy4YHO--TIOMYJISPHYIO
auTepaTypy (GU3HUECKOTO COACpkKaHUs, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI CETU
WutepHer, BnajeTs mpuéMaMl KOHCIEKTUPOBAHUS TEKCTa, IMPeoOpa3oBaHUs
MH(POPMAaLIUU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKHUE NMUChMEHHbBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
2-3 WCTOYHUKOB HH(MOpManuu (U3HMYECKOTO COJEp)KaHUsA, B TOM UHUCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIICHHS O pe3ylbTaTax MPOEKTOB MM YyYEOHBIX
MCCIICIOBAaHM, MPHU 3TOM TPAMOTHO HCIOJIb30BATh W3YYEHHBIH MOHATUHHBIN
anmapar Kypca GU3UKH, COIPOBOXKIATH BHICTYIUICHUE MPE3eHTALINEH;

IpU  BBINOJHEHUH Yy4YeOHBIX TMPOEKTOB M HCCIENOBAaHUN  pacHpeieniTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTABICHHBIMHU 3a/1a4aMHU, CICAUTD 3a
BBITIOJTHEHUEM TUJIaHA JCWCTBHIA, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJAJa B
JESITeIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHE,
YUUTBIBasi MHEHHUE OKPYKAIOIIHX.

K koHiy oOydeHuss B 8 kjiacce TpeaMETHBIE PE3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH Y OOYUYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHS: Macca W pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBHIKCHHE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHMSI BELIECTBA, KPUCTAJUIMYECKUE U
amop(Hble Tena, HACHIIIECHHBI M HEHACBHIIIEHHBIM Map, BJIAXXHOCTb BO3]yXa,
TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOM JIBUraTeib, 3JEMEHTapHbIN
ANEKTPUYECKUN 3apsf, SJEKTPUUYECKOE II0Jie, MPOBOJHUKH U JTUAJIEKTPHKH,
MTOCTOSTHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE I10JIE;

pa3nuuaTh SBJICHMs (TEIUIOBOE pacIIMpeHHe W CKaTue, Terulonepenaya,
TEIJIOBOE PABHOBECHE, CMAauyMBAHME, KalWJULIPHBIC SIBICHUS, HWCIIAPEHUE,
KOHJEHCalus, IUJIaBJI€HHE, KpUCTauiM3auus (OTBEpIEBAaHUE), KHIICHUE,
Teryonepenaya (TEMIONPOBOAHOCTb, KOHBEKIUS, HW3IyYEHUE), DIECKTpU3AIUSL
TeJ, B3aUMOJEUCTBHE 3apsAOB, NEUCTBHS JIIEKTPHUUECKOTO TOKa, KOPOTKOE
3aMBbIKaHUE, B3aUMOJCHCTBUE MAarHWTOB, JEWCTBME MAarHUTHOIO TIOJIA Ha
OPOBOJHUK C TOKOM, OJJIGKTPOMAarHuTHasT MWHAYKLHS) [0 OINHUCAHUIO HX
XapaKTEPHBIX CBOMNCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE M3YYEHHBIX (DU3NYECKUX SBJICHUM B OKpYKAIOLIEM
MUpE, B TOM Uucie (PU3NUECKHe SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE
Y KalWJUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOAE, u3nydeHne CoHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, HHes,
CHEera, OJEKTpUYECKHE SABJICHHUS B aTMocdepe, dSIEKTPUUYECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE TOJe 3eMJIH, Ipei( MOIIOCOB, POJIb MATHUTHOTO MOJIS
JUISL )KM3HU Ha 3emile, IOJIAPHOE CUSTHUE, IIPU 3TOM MEPEBOAMUTH IMPAKTHYECKYIO
3aja4y B yueOHYI0, BBIACISATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX



SIBJICHUU

OMHCHIBATh HM3YYCHHBIC CBOWCTBA TN U (PU3NUYECKHE SBJICHUS, HCIOJB3YS
¢u3nueckrue BEIWYMHBI (TEMIeparypa, BHYTPEHHSS OHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJeJbHas TEMJIOEMKOCTh BEIECTBA, YJAENbHAs TEIUIOTa IJIaBJICHUS,
ylenbHasg TeIuloTa MapooOpa3oBaHus, yJeibHas TEIJIOTa CropaHusi TOIUIMBA,
KO3 QUIIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM MAIMHBI, OTHOCHTEJIbHAS
BIQKHOCTh BO3/lyXa, OJJIEKTPUYECKUN 3apsl, Cuila TOKa, DIEKTPUIECKOe
HampsDKEHUE, COMPOTHUBIIEHHWE  MPOBOAHHMKA, YJEIbHOE  COMPOTHBIICHUE
BElIeCTBa, paboTa W MOIIMHOCTh AJIEKTPUYECKOrO TOKa), MpU OMHCAHUH
OpaBWIBHO  TPAKTOBaTh (PU3WYECKU CMBICI  HMCHOJB3YEMbIX  BEIUYMH,
0003HaUeHNUS W €OUHUIBI (PU3WYECKUX BEIWYWH, HAXOAUTHh (HOPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMHA BEIUYHMHAMM,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUIHH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC  TOJIOXKEHUS  MOJEKYJSIPHO--KHHETUYECKOH  TEOpUM  CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPIO3UIMN ToJIeHd (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHMs 3apsnaa, 3akoH Oma g ydacTka nenu, 3akoH Jlxoyns—JIenua,
3aKOH COXpaHEHHsI SHEPTUH, NMPHU STOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aITUCHIBATh €r0 MATEMATUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYaIHH MIPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BEISIBIISATD
MIPUYHHHO-CJICICTBEHHBIC CBS3U, CTPOWTH OOBACHEHHWE W3 1-2 JOrmyecKkux
maroB ¢ omopod Ha 1-2 Wu3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUH,
bu3HUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3alaud B 2—3 JEWCTBHSI, UCIOJIb3YS 3aKOHBI U (OPMYIIbI,
CBsI3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIW3a YCJIOBUS 3a7adu
3aMKMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK IAHHBIX JJIS PEIICHUS
3a/laud, BHIOMpPATh 3aKOHBI U (HOPMYJBI, HEOOXOAUMBIE I €€ pelICHuUs,
MPOBOJUTh PAacu€Thl U CPaBHUBATH IMOJYYEHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYHMHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPH MTOMOIIH (DU3UISCKUX
METOJIOB, HCIOJIb3Yysl OIMCAaHUE WCCICNOBAHUS, BBIACIATH TMPOBEPSIEMOE
NpPEINoo’)KeHNe,  OICHMBATh  NPAaBWIBHOCTh  TOPSAKA MIPOBEICHHUSI
WCCJICIOBAHMSI, JISTIaTh BBIBOJIBI;

MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUNU WU (DU3NIECKUX
CBOWMCTB Ten (KamWUISPHBIE SBJICHHS, 3aBUCUMOCThH JABJICHUS BO3IyXa OT €Tro
o0BEMa, TeMmrepaTyphl, CKOPOCTH TMpoOIlecca OCTHIBAHUS W HArpeBaHUs TPHU
W3Ty4eHUH OT IBeTa H3JIydaromiedl (TOTIONIAaroniel) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUs] BOJBI OT TEMIEPATyphl JKUJIKOCTH MW IUIOMIAMNA €€ TMOBEPXHOCTH,
ANEKTPU3ALMS TN U B3aMMOJICHCTBHE SIIEKTPUUECKUX 3aPsI0B, B3AUMO/ICHCTBUE



MIOCTOSIHHBIX ~MAarHUTOB, BH3yaJM3alMsi MAarHUTHBIX IIOJIEHW IOCTOSTHHBIX
MarHuToB, JAEUCTBHMS MAarHUTHOTO MOJS HAa IPOBOJAHMK C TOKOM, CBOHCTBA
AJIEKTPOMAarHuTa,  CBOHCTBA  AJIEKTPOJABHUIATEeNsl  MOCTOSHHOTO  TOKa):
(opMyIupOBaTh MpPOBEPSEMBIE MPEANOJIOKEHUS, COOUpaThb YCTaHOBKY U3
MpeJIOKEHHOT0 000pYyAOBaHUsA, OINUCHIBATH XOJ OMbITa U (OPMYyIUPOBATH
BBIBO/IbI;

BBIMOJIHATh NPSAMBIE H3MEPEHMs] TEMIEpPaTypbl, OTHOCHUTEIBHON BIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIIPSHKEHUS! C UCIOJIB30BAHUEM aHAJIOIOBBIX MPHUOOPOB U
JaTYNKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHUI C yUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKON BEIMYMHBI OT
JOPYrol ¢ MCHOJB30BAHUEM MPSAMBIX U3MEPEHHUI (3aBUCUMOCTBH CONPOTHUBIICHHS
MPOBOJIHAKA OT €ro JJIMHBI, IJIOIIAAM MONEPEYHOTr0 CEYEHUS W YNIEIbHOTO
CONPOTHUBIICHUS BEIIECTBA IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HAaNpsKEHHWs Ha NPOBOJHUKE, HCCIEHOBAaHUE IIOCIIEIOBATEIBHOIO U
MapajyieIbHOTO COEJWHEHUN MPOBOJHUKOB): IUIAHUPOBATh HCCIIEIOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUSI, CIEAYS NPEIT0KEHHOMY IUIaHY,
(ukcupoBaTh pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH B BuUAEC TaOmUI W
rpaduKoB, AeNaTh BBIBOJbI IO PE3yJIbTaTaM HCCIIECIOBAHNUS;

OPOBOJUTh  KOCBEHHbIE H3MEpEHUs  (PU3NYECKUX BeIUYUH  (yJenbHas
TEIJIOEMKOCTh BEILIECTBA, COMPOTUBJIEHUE IMPOBOJHUKA, paboTa M MOIIHOCTh
ANEKTPUYECKOTrO TOKa): IUTAHUPOBATH U3MEpPEHUS], coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIIEAysl MpPEMIOKEHHOW HWHCTPYKLUH, |
BBIYKCIIATH 3HAYEHHUE BEJINYUHBI,

coOI01aTh MpaBHJia TEXHUKH O€30MaCHOCTH MpU padore C J1abopaTopHBIM
000py10BaHUEM;

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa UX ONHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIJIEHUS! JOMOB,
TUTPOMETp, NTapoBasi TypOHHa, aMIIepMETP, BOJIBTMETP, CUETUHUK IIEKTPUUECKOM
AHEPTUH, JIEKTPOOCBETUTENbHbIE MTPUOOPHI, HArPEBATENIbHbBIE 3JIEKTPONPUOOPHI
(mpumepsr), ANEKTPUUECKUE peIoXpaHUuTENH, ANEKTPOMATHUT,
ANEKTPOJBUTaTENb IOCTOSHHOIO TOKA), HCIIONb3ys 3HAaHUS O CBOMCTBax
bu3HUecKUX SBICHUN U HEOOXOAUMBIC (PH3NUECKHUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENbHBIE MPUOOPHI
IO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOII,
peocTar), COCTaBIATh CXEMBbI JJIEKTPUUYECKUX LENEe C MOCIEeI0BaTEIbHbIM U
napajuleIbHBIM COEAMHEHUEM JJIEMEHTOB, pa3iuyas YCIOBHbIE 00O03HAYEHUS
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;

OPUBOAUTH IPUMEPHI (HAXOAUTh MH(MOPMAIUI0 O MpUMEpax) MPaKTUYECKOIro



UCIOJIb30BaHus (PM3MUYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU AJIsi 00eCHeUeHUs
06e3omacHOCTH TpH OOpalieHuu ¢ NTpUOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHUsl 370pPOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOrO TOBEICHUS B
OKpY’KAIOILIEH Cpene;

OCYIIECTBIISATH MOUCK MHpOopMauu pusudeckoro coaepxxkanus B HTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHUW U MYTEM CPAaBHEHUS JOMOJHUTEIBHBIX UICTOYHUKOB
BBIICTIATH UHGOPMAIIMIO, KOTOpasi SBISETCS MPOTUBOPEUUBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUil HAy4HO--TIOMYJISIPHYIO
auTeparypy GU3HMYECKOTO COAECp>KaHUs, CIIPABOYHBIE MAaTepUaibl, PECYPChl CETH
WuTepHer, Bnaaerh npuéMaMu KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOUIEHUs, 00001mas
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MUECKOIO COJECp’KaHUS, B TOM
quclie MyOIMYHO NMPEACTABIATh PE3YIbTaThl IPOESKTHOM WM UCCIIEI0BATENLCKON
NEATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIOJB30BAaTh W3YUYECHHBIM MOHATUHHBINA
anmnapart Kypca (GU3MKH, CONMPOBOXKIATh BHICTYIUICHHE NTPE3EHTALINEH;

IpU BBINOJHEHUH Y4€OHBIX MPOEKTOB U MCCIEAOBAHUN (DU3MUECKUX MPOLECCOB
pacnpenenarTb O0s3aHHOCTH B TpyNIE€ B COOTBETCTBUM C IOCTAaBJIEHHBIMU
3aJla4aMu, CJIEIUTh 32 BBIIIOJHEHUEM ILJIaHA JEHCTBUU M KOPPEKTHUPOBATH €rO,
aJ€KBAaTHO OLEHHUBAThb COOCTBEHHBIM BKJAJ B JEATEIbHOCTb TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJEUCTBHE, MPOSBISAA TI'OTOBHOCTh
pasperiaTh KOHQIUKTHI.

K xonmy oOyuenus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTEMA OTCUETA, MaTepuUalibHas TOYKa, TPACKTOpHS,
OTHOCUTEJILHOCTh ~ MEXaHMYECKOTO  JBIKEHUs, Jedopmauus  (ympyras,
MJIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U
Meperpy3ku, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TENO, UEHTP TAKECTU
TBEPIOTO TEJa, pPaBHOBECHME, MEXaHMYECKHE KOJeOaHUsi U BOJHBI, 3BYK,
uH(ppa3ByK u YIbTPa3BYK, AIEKTPOMAarHUTHbHIE BOJIHBI, nIKasna
ANIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh MU JAJIbHO30PKOCTb, CIEKTpPbI
UCIyCKaHUs U TIOIJIONIeHUs, anb(da-, OeTta- U TamMma-u3IyyeHUus, H3O0TOIIbI,
sIEpHAst DHEPTEeTHUKA;

paznuuath sBJICHUA (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOIMHEHHOE
IBUKEHHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKEHHE, CBOOOJHOE Ma/ieHue
T€J, pPABHOMEPHOE JBWKEHHE II0 OKPYKHOCTH, B3aUMOJACHCTBHE  TEIL,
pEakTUBHOE  JIBI)KEHHME, KoJjeOaTrelbHOE  JABMXKEHHE  (3aTyXawllue u
BBIHYKJICHHBIE KOJIeOaHwMs), pe30HAHC, BOJHOBOE JBI)KCHHE, OTPAKEHHUE 3BYKA,
MPAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHNUE U MPEIOMIIEHUE CBETA, MOJHOE



BHYTpPEHHEE OTpaXCHHE CBETA, Pa3I0kKeHHE OEIOoro CBEeTa B CIEKTP U CIOKEHHUE
CIIEKTPAJIbHBIX I[BETOB, AUCIIEPCUSA CBETA, E€CTECTBEHHAs pPaJUOaKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa M3JIy4YyeHHsA) MO ONHUCAHUIO UX
XapaKTepHbIX CBOWCTB W HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIINX JAaHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh MPOSBICHUE H3YyYEHHBIX (DM3MUECKUX SIBICHUH B OKPYXKAIOLIEM
Mupe (B TOM 4ucie (U3HUECKHUE SBICHUS B MPUPOJE: NPUIUBBI U OTJIHBHI,
nBkeHre T1uiaHeT COJHEYHOM CHCTEMbI, PEAKTUBHOE [IBH)KCHUE IKUBBIX
OpPraHU3MOB, BOCIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MIICTPACCHUE, CEHCMHYECKUE
BOJHBI, I[yHaMH, 3XO, LIB€Ta Te€J, ONTHYECKUE SBJICHHS B MPUPOJE,
Ouonoruueckoe JeHCTBHE BUAMMOIO, YIbTPa(pUOIECTOBOIO U PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBIM paJMOAaKTUBHBIM (OH, KOCMHUYECKHE Jy4H,
PaAMOAKTUBHOE M3JIy4EHHE MPUPOJHBIX MHHEPAIOB, JEHCTBHE PAaJUOAKTUBHBIX
U3JTy4YeHUI Ha OpraHu3M uYesioBeKa), IMpPU 3TOM MEPEBOAUTH IMPAKTUYECKYIO
3a/1a4y B y4e€OHYI0, BBIICISITh CYIIIECCTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBIICHMI;

ONUCHIBATh M3YyUYEHHBIE CBOMCTBA Tel U (PU3MUECKHE SIBICHUS, HUCHOJB3YS
(¢u3nueckue BENMYMHBI (CpelHssi M MIHOBEHHAas CKOPOCTh Tella IIpH
HEPABHOMEPHOM  JBMKECHUM, YCKOpPEHHE, MEpEeMEIIECHNe, IMyTh, YIJOBas
CKOpPOCTb, CHJIA TPEHUS, CHJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
HajeHus, BeC Tejla, UMIIYJIbC Tella, UMIYJbC CHUJIbl, MEXaHHWYecKas pabdoTa u
MOIIHOCTh, MOTEHIMANbHAS HHEPrus Teja, MOJHATOrO HaJ IOBEPXHOCTHIO
3eMJIM, TMOTEHIMANbHAs JHEPrusi CXKATOW MpYKUHbI, KHMHETHYECKas 3Heprus,
MOJTHAsl MEXaHU4YeCKasl SHEprusi, MepuoJ U 4acToTa KoJeOaHuH, JJIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, NOKA3aTeNlb MPEIOMIICHMUS
cpenbl), TpH ONHCAHWM TPABUIBHO TPAKTOBaTh (DUIUYECKUNA  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHHUS] M E€AUHUIBI (PU3HUYECKUX BEJIMYHH,
HaxoJUThb (POPMYJIbl, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYHUHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpapUKd HU3YUYEHHBIX 3aBUCUMOCTEH (U3MUECKUX
BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA TeNd, (PM3UUYECKUE SBJICHHS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAaHEHMsS] DSHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MNPUHIUI
CYNEpIO3ULIMA CHJI, TPUHIIMI OTHOCUTEeNbHOCTU [anuies, 3axoHbsl HbroToHa,
3aKOH COXPaHEHHsS HWMIIYJIbCA, 3aKOHBI OTPAXXEHUS M TMPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsAJ0BOTO M MACCOBOIO YHUCEN INPHU SAEPHBIX PEAKLMIX,
OpU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allMCBIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UYECKHE MPOILIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE
CUTYyallMl TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUYMHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHNE U3 2—3 JTIOTUYECKHUX IIAaroB C OTMIOPOM



Ha 2—3 M3YYEHHBIX CBOWCTBA (YM3MYECKUX SIBICHUM, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemarh pacu€THhIC 3a7a4d (OMHUPAIOIIHECS HA CUCTEMY W3 2—3 ypaBHCHHI),
WCIIONIB3Ysl 3aKOHBI W (DOPMYJIBI, CBS3BIBAIOIIME (PU3NUECKHE BEIMYHUHBI: Ha
OCHOBE aHajM3a YCJIOBHUS 3aJaud 3allMChIBaTh KPAaTKOE YCIOBHUE, BBISABISATH
HEJOCTAIOIMEe WM U30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI W (POPMYIIBI,
HEO0OXOIUMBbIE VISl PEIICHHUs], TPOBOAUTH PACUETHI U OLEHUBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMUUHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPH MOMOIIH (HU3UIECKUX
METOJIOB, HCIOJIb3Ys OINUCAaHUE MCCIEOBAHUSA, BBIICIATH IPOBEPSIEMOE
NPEAnojoKeHue,  OLICHMBaTh  MPAaBWIBHOCTh  TOpAJKA IPOBEICHUS
WCCJICIOBAaHMSI, JIETaTh BHIBOJIBI, MHTEPIPETUPOBATH PE3YyIbTAaThl HAOTIOACHUN H
OTIBITOB;

MIPOBOJIUTH OMBITHl M0 HAOMIOACHHWIO (DU3WYSCKUX SBICHUNW WU (DU3UICCKUX
CBOMCTB Ten (M3y4eHHe BTOporo 3akoHa Hbl0TOHA, 3akOHA COXpaHEHUs SHEPIHH,
3aBUCUMOCTh Tepuojia KoyieOaHUi MPYyKMHHOTO MasTHHKAa OT MAacChl Irpys3a U
KECTKOCTU TPYXKUHBI M HE3aBUCHUMOCTH OT aMIUIMTYIbl MaJIbIX KOJICOaHWUH,
MPSAMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, PA3JIOKEHUE OCIOTO CBETa B CIICKTD,
U3Y4YCHUE CBOWMCTB M300paXKCHHS B IJIOCKOM 3€pKaje U CBONCTB M300pakeHUs
npeaMera B coOuparonieil JiMH3e, HaOIOJIEHWE CIUIONMIHBIX W JIMHEHYaThIX
CHEKTPOB M3IYUYEHHUS): CAMOCTOSITEIIbHO COOUpATh YCTAaHOBKY W3 M30BITOYHOIO
HaOopa o0OOpynOBaHUS, OINHUCHIBATH XOJ OMNbITAa H €ro  Pe3yJbTarThl,
bopMyIUpOBaTH BBIBOBI,

MPOBOJUTH TIPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHUM, OIpeaess
CpelHee 3HAaYCHUE U3MEpPAeMON BEIMUUHBI ((POKYCHOE pacCTOSTHUE COOMparoIien
JIMH3BI), 000CHOBBIBATh BBIOOP criocoba u3MepeHus (M3MepUTeIbHOT0 Mpubdopa);
MPOBOJIUTh  WCCIICOBAHUE  3aBUCUMOCTEH  (DU3WYECKUX  BEIWYMH  C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPEHHHA (3aBUCUMOCTh TMYTH OT BPEMEHH IpPHU
PaBHOYCKOPEHHOM [IBM)KEHUM 0O€3 HaudallbHOM CKOpPOCTH, Tepuojaa KojeOaHui
MaTEMaTUYECKOTO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHS
CBETa OT yIJIa MAJCHUS W yrila MPeJOMJICHHUs] OT yriia IMaJIeHus): TUIaHUPOBaTh
HCCJICOBAaHUE, CaMOCTOATENLHO  COOMpaTh  YCTaHOBKY,  (PUKCHpPOBATh
PEe3yNbTAThI MOJYYEHHON 3aBUCUMOCTH (DU3MYCCKUX BEIIMYHWH B BHJIC TAOIHI] U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yabTaTaM UCCIICIOBAHMUS,

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (U3MUECKUX BETUYHH (CPEIHSS CKOPOCTh H
YCKOpPEHHE Tejla TPH PAaBHOYCKOPEHHOM JBMIKEHUHU, YCKOPEHHE CBOOOIHOTO
najcHUs, JKECTKOCTh TPYXHUHBI, KOIDPHUIMEHT TPEHUS  CKOIBKCHHUS,
MEXaHWUYecKas paboTa W MOIIHOCTh, 4YacTOTa W TMepuoj  KoJcOaHHMA
MaTeMaTUYeCKOr0 M MPY>XKHHHOTO MAasTHUKOB, ONTHYECKAsl CHJIa COOMPAOIICH
JUH3BI, PATMOAKTUBHBIN (DOH): TUTAHUPOBATh M3MEPEHUs, COOMPAThH



DKCIIEPUMEHTAJbHYI0  YCTAHOBKY M BBIINOJHATH  HU3MEPEHUs,  CIEnys
NPEAJIOKEHHOW MHCTPYKLHNH, BBIYUCIATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YNBTAThI C YYETOM 3aIaHHON MOTPEMTHOCTH U3MEPEHHUIA;
coONIo/IaTh TMpaBWiia TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh  OCHOBHBIE  TMPU3HAKM  HM3YyYEHHBIX  (PU3MYECKUX  MOJEINEH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCUHBI HMCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IJIaHETapHas MOJENb aTOMa, HyKJIOHHAsl MOJIENIb aTOMHOTO
Anpa,

XapaKTEpHU30BaTh MPUHLHUIBI JEHCTBHUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIIE: CHUAOMETP, JATUUKU
MOJIOKEHUS, PACCTOSIHUST M YCKOPEHHSA, paKeTa, 3XOJO0T, OYKH, IEPUCKOIL,
¢doToamnmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKON, JTO3UMETP, Kamepa
BuiibcoHa), wucnonb3yss 3HaHUS O CBOWCTBAX (PU3MYECKHX SIBICHUN U
HEOO0XOoAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHUCYHKH MH3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX MHPHOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
penieHn y4eOHO--IPAaKTUYECKUX 3a/1ad, ONTUYECKHUE CXEMbl I MOCTPOEHUS
N300pakeHU B IJIIOCKOM 3€pKajie U COOMparoILei JINH3E;

OPUBOJUTH HPUMEPHI (HAXOAUTh MHGOPMAILMIO O MpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (U3NYECKUX 3HAHUM B IMOBCEAHEBHOW KHU3HU JJIs1 0OECIeUeHUs
0e3omacHOCTH IpH OOpalieHuu ¢ NpuOOpaMHu U TEXHUUYECKUMH yCTPONCTBAMH,
COXpaHEHUsl 370pOBb M COOJIOJIEHHWS HOPM 3KOJOTMYECKOrO0 MOBEIACHHUS B
OKPYKarOIIEH CPEE;

OCYIIECTBIISATh MOMCK HHpopManuu (U3NYECKOTro cojaepkaHusi B WHTepHere,
CaMOCTOATENbHO (POPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAUTh MYTH ONpPEAETICHUS
JOCTOBEPHOCTH TMOJIYYEHHOW HMH(OpMAlMKM HAa OCHOBE HMMEIOLIUXCS 3HAHUU H
JOTOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJb30BaTh MPHU BBINOJIHEHUN YUYE€OHBIX 3aJaHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHMs, CIPABOYHbIE MaTE€pPHaIIbl, PECYPChl CETH
WNuTepHeT, BIajgeTh NpUEMaMH KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
MH(pOpMaIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMAIUU U3 HECKOIBKUX UCTOYHUKOB (DU3UYECKOTO COACPKAHUS, TyOINIHO
MPEACTABIIATh PE3YJbTaThl MPOEKTHOM WM HCCIEAOBATENBCKON NEATEIBHOCTH,
IIpA 3TOM TPAMOTHO HCHOJIb30BaTh HW3YYEHHBIA MOHATHUUHBIA anmapar
U3y4aemMoro paszena (pU3MKU U COMPOBOXKAATH BBICTYIUJICHUE MPE3CHTALMEH C
y4€TOM 0COOEHHOCTEN ayUTOPUM CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosamuecTBo yacos Cnoco0 oueHku
HanmenoBanue Cnucok MTOroBbIX IJIAHUPYEMBIX
Ne Kontpoa |[Ipaktuu| JaekTpoHHble (HU(POBbIE) HTOIOBBIX

pa3aesioB U TeM pe3yabTaToB ¢ YKA3aHUEM ITANlOB UX

n/n Bcero| bHbIE eckHe | oOpa3oBaTesbHbIE pecypchl IJIAHUPYEMbIX

NpOrpaMMsl 6 6 ¢popmupoBanus
PaooTnl | padoOThI pe3yJbTaToB

Pazjnen 1. ®usuka u eé poa

b B IO3HAHUH OKPY:KAI0IIEero Mupa

- UCIIOJIb30BAaTh ITOHATHA: (1)I/I3I/ILI€CKI/IC n

YceTHBII onpoc

11 ®dusuka - HayKa 0 1 0 0 [[Bubmmoreka IIOK XHUMHUYECKHUE SIBJICHUS, HaOJII0OIeHHE,
"~ |lmpupone https://m.eds00.ru/7f416194]] |skcrepuMeHT, MOJIENb, TMIIOTE3A, €AUHHIIBI
(bU3HMYECKUX BEIUYHUH
-OIACHIBATh U3yYEHHBIE CBOKWCTBA TEJ U YerHbI onpoc
buznuecKue BICHHUS, UCTIONb3Ys [IpakTuueckas
dusnueckue [[bubanoreka LIOK (u3nyecKre BEeIUYUHBL; pabora
1,2 1 0 1 ;
BEJTUYHHBI https://m.eds00.ru/7f416194]] |- npoBOANUTH ONBITHI 10 HAOIIOJEHUIO
(bu3HYECKUX SBJICHUN UM (PU3NUYECKUX
CBOWCTB TENI
. - pacro3HaBaTh MPOsBIEHUE (PUINIECKIX YceTHBINM onpoc
EcrecTBeHHOHAYUYHBIN bubnnorex K N
1,3 v 1 0 1 [l 6_H oreka IO SBJICHUH B OKPYKaroIeM MHPE, B TOM dnciie |IIpaktuueckas
METO/JI TO3HAHUS https://m.edsoo.ru/7f416194]] i
buznyecKue IBICHUS B IPUPOJIE; pabota
Hroro no pasaeny 3
Pa3nen 2. [lepBoHaya/ibHbIe CBeIEHHUSI 0 CTPOEHUH BENIECTBA
[[bubanoreka LIOK - aTOM, MOJIEKYJa, arperaTHbIE COCTOSHHUSA YcTHBIi onpoc
2,1/ CTpoeHue BeliecTa 1 0 0 - .
https://m.edsoo.ru/7f416194]] |BemiectBa (TBEpIOE, KHUAKOE, TaA3000pa3HOE)
- paznuyath sBiaeHus (auddysus, TeroBoe | YCTHBIN ompoc
JBYKEHHE YaCTHII BEIECTBA) 1Mo onucanuio | [Ipaktudeckas
MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE pabota
JIBr>xeHue u
| F T —. 5 0 1 [[bubmnoreka [IOK OIBITOB, JEMOHCTPUPYIOLINX JAHHOE
' b https://m.edso00.ru/7f41619417] (bu3HYecKoe SBIICHUE
YacTHI] BEILIECTBA
- IPOBOJIUTH OMBITHI O HAOTIOICHUIO
(bu3nYeCKuX SBJICHUHN UIN (PU3NUIECKUX
CBOWCTB TEN
23 ArperarHbie 5 0 0 [[bubanoreka [IOK - OIKCBIBATh U3yUYECHHBIE CBOMCTBA TEI U YcTHbli onpoc

COCTOsHHA BCIICCTBA

https://m.edso0.ru/7f416194]]

(buzHYECKUe SIBICHUS,

Pewenue npaktuxo-
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 5

Pa3nen 3. /IBu:keHHe U B3aMMO/IeiCTBHE TeJl

Mexanuueckoe
3,1 3 0
JBUKECHUE

[[Bubmmoreka [TOK

https://m.edsoo.ru/7f4161941]

-MCIOJIb30BaTh MOHATHS: MEXaHUYECKOE
JBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE ), TPACKTOPUSL, CKOPOCTb,
nepeMenieHue, myTh;

- pemaTh pacuéTHele 3a7auu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (DU3NYECKUE BEIMUMHBIL: Ha
OCHOBE aHaJIN3a yCIOBUS 33a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, MOJCTABNIATH (PHU3NICCKHEC
BEJIMYMHBI B OPMYJIIBI U IPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHbIC JAHHBIE,
HEO0OXOIUMBIE JJIs PEelIeHus 3a1a4,
OIICHUBATH PEATUCTHYHOCTD MOJYYCHHOU
(UBUYECKOI BEJIMYUHBIL;

YcTHBIM onpoc

WNuepuus, macca,
IUIOTHOCTD

3,2

[[Bubsmoreka IIOK

https://m.edsoo0.ru/7f416194

1

-pa3nuyath SBIEHUS (MHEPIUS,
B3aMMO/IEHCTBHE Tell, Macca, INIOTHOCTb) MO
ONMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE
¢buznyecKoe SBIICHUE;

- pemars pacuéTHble 3aa4u B 1-2 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (hOpPMYIIBI,
CBsI3bIBaIOIME (PU3UYECKUE BETMUHUHBL: Ha
OCHOBE aHAJIN3a yCIOBHS 33Ja4y 3aIIMChIBATh
KpaTKO€ YCJIOBHUE, MOJCTABISTh (PU3NUECKHE
BEJIMYMHBI B (POPMYJIIBI U TIPOBOJUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HEO0XO0AMMBIE JJIS pelIeHus 3a/1a4,
OILICHUBATh PEATMCTUYHOCTH MOTYyYEHHON
(bu3nUecKoil BETMUNHBL;

-IIPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO
(bu3nUecKuX SIBICHUH WK PU3NIECKUX
CBOWCTB Tel: (POpMyIHpOBaTh IPOBEPsIEMbIE

YcTHBIM onpoc.
Pemenue npakTuko-
OPHUCHTHPOBAHHBIX
3ajay.
JlaboparopHas
pabota
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IIPENONI0XKEHUs, COOUPATh YCTAaHOBKY M3
MIPEUI0KEHHOT0 000PYI0BaHUS, 3aIUCHIBATH
XOJ OMbITa U GOPMYJINPOBAThH BHIBOJIBI,
-BBITIOJIHSATD MPSMbIC U3MEPEHUS PACCTOSHHS,
BPEMEHH, MAcChl TeJla C UCIO0Ib30BAHUEM
aHAJIOTOBBIX U U(POBBIX MPUOOPOB,
3aIlMCBIBATh TOKa3aHMs IPUOOPOB C yUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH
W3MEPEHHIT;

-pa3nuyaTh U HHTEPIPETUPOBATH
MOJTyYECHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B
XOJI€ OTIbITA, €1aTh BBIBOABI I10 €T0
pe3yJbTaram;

3,3

Cua. Buner cun

14

[[Bubsumoreka IIOK
https://m.edsoo.ru/7f416194

1

- pemaTh pacuéTHele 3a7a4u B 1-2 nercTBus,
UCIOJIb3Ys 3aKOHBI U (hOPMYIIbI,
CBA3BIBAIOIME (PU3NYECKUE BEIMUMHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M 3alIUChIBATh
KpaTKoe YCIOBHUE, MOJICTABIISATh (PHU3NIECKUE
BEJIMYMHBI B (OPMYJIBI U IPOBOIUTH
pacuéThl, HAXOAUTH CIIPAaBOYHBIE JaHHbIE,
HE00XO0AMMBIE JIS pelIeHus 3a/1a4,
OILICHUBATh PEATUCTUYHOCTD MOJTYyYEHHOU
(bu3n4ecKoil BeTUUNHBL;

-pa3nuy4aTh U UHTEPIPETUPOBATH
MOJIyYEeHHBIH pPe3yNbTaT, HaXOAUTh OIINOKH B
XOJI€ OTIbITA, JIeJIaTh BBIBOJIBI 10 €T0
pe3yJsipTaram;

-IIPOBOJIUTH OMBITHI 10 HAOTIOACHHUIO
(bu3nyecKuX SIBICHUN WK (PU3HUECKUX
CBOWCTB Tel: (OpPMYJIMPOBAThH IPOBEPsSIEMbIE
MPEOJIOKEHNS, COOMPATh YCTAaHOBKY U3
IIPEI0KEHHOT0 000PYI0BaHUs, 3alUChIBATH
XOJ1 OTIbITa U (hOPMYJIUPOBATH BBHIBOJIBI;

Hroro no pazneny

21

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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Hasnenue. [lepenaua
JaBJICHUS

[[Bubmmoreka [IOK
https://m.edso0.ru/7f416194

-pa3nuyath sBIEHUS (Tepenaya JaBIeHHs
TBEPJBIMH TEJIAMU, KUJKOCTSIMU U Fa3aMHU )

VYcrHbIi onpoc
Pemenne nmpaktuko-

4,1| TBEpaBIMU TETIAMH, 1 M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA | OPUEHTUPOBAHHBIX
KHUJKOCTSIMU U OCHOBE OIIBITOB, JICMOHCTPHUPYIOLINX JaHHOE |3a/1ad.
razaMu buznyeckoe sBICHUE;
[[Bubnuoreka ITOK - TPAKTOBaTh (PU3UUECKHI CMBICIT YcTHBIN onpoc
https://m.edso0.ru/7f416194]] | ucnonp3yembix BenuuuH, uX 0603HaueHUs U | PeleHne mpakTHKO-
42| Jlapnennue xukocTH €IMHULIBI PU3NYECKUX BEJIMYMH, HAXOJAUTh | OPUEHTHUPOBAHHBIX
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO 3ajad.
(bU3NUECKyI0 BETHUNHY C APYTUMH
BEJIMYUHAMU;
[[bubnuoteka [IOK -IIPUMEHSTH MOHATHE «aTMochepHoe YcrHbIii onpoc
https://m.eds00.ru/7f416194 | napnenue»; Pemenne npaktuko-
1 -pacro3HaBaTh MPOSIBICHUE U3Y4EHHBIX OpPUEHTHUPOBAHHBIX
AmmocdepHoe (bu3nUecKux SBICHUNA B OKPY)KAIOIIEM MUpE, |3ajad.
4,3 B TOM YHCIIE BIHSIHHE aTMOC(EPHOTO
JaBIICHHE .
JABJICHUS HA )KUBOH OpraHu3M, IPU ATOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE
cBoiicTBa (Ipr3HaKKU) PU3HMUECKUX SIBICHUN;
[[bubanoreka [IOK -OINHCHIBATh U3yYEHHBIE CBOMCTBA TEN U YcrHbIH onpoc
https://m.eds00.ru/7f416194 | busudeckue sIBICHUS, UCIIONB3Ys TaBlIeHie | PeleHue mpakTHKO-
1 (TBEpOTO TeNa, JKUAKOCTH, ra3a), Ipu OpPUEHTUPOBAHHBIX
OTMCAaHWUH TTPABUIILHO TPAKTOBATH 3ajay.
(bu3n4ecKuii CMBICI HCTIOJIb3YEMbIX BETUYHH,
uX 0003HAYEHUS U €IUHUIIBI (PU3HUECKUX
JlelicTBUE KUIKOCTH BEJIMYMH, HAXOUTh (POPMYIIBL,
4,47 TE3A HA CBSI3BIBAIOINE TAHHYIO (PU3NIECKYIO

MOTPYXEHHOE B HUX
TEJOo

BEJIMYMHY C IPYTUMU BEIIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BETUYHH;

- peuath pacuy€THBIC 3aJa4u B 1-2 neicTBus,
UCTIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIONINE (DU3NYECKUE BETMUNHBI: Ha
OCHOBE aHaJlM3a yCJIOBUS 3a/1a4U 3aIlMChIBATh
KpaTKO€ YCJIOBUE, MOACTABIATh GU3NYECKUE
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BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacy€Tbl, HAXOJUTH CIIPABOYHBIE JIAHHBIE,
He0OXO0IUMBIE Ui pellIeHus 3aja4,
OIICHUBATH PEATUCTUYHOCTD MOJTYYCHHOM
(bu3nYeCcKOil BEIMYUHBL;

Hroro no pazaeny 21

Pa3neu 5. PaGoTa m MOIHOCTB. DHeprust

5,1|PaboTa 1 MOIIHOCTH 4 0

[[bubauoreka [IOK

https://m.edsoo.ru/7f4161941]

-IPUMEHATH U Pa3JIN4aTh MOHATUS «paboTay,
«MOIIIHOCTb.

-OIMChIBaTh U3yUYEHHbIE CBOICTBA TE U
¢bu3nveckue sIBICHUS, UCTIONb3Ys
(bu3nvecKre BEeIMUNHBL: «MEXaHUUECKas
paboTay, «MOUTHOCTHY;

-IPOBOJIUTH  OIBITBI [0  HAOJIIOJCHUIO
¢u3nveckux  SABICHUH WM  (U3UIECKUX
CBOWCTB Tel: (OpPMYJIMPOBaTh MPOBEPSIEMbIE
IIPENIOJIOKEHNS, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOI0 000pYA0BaHUs, 3alUCHIBATh
XOJ1 OTIbITa U (POPMYJIMPOBATH BHIBOJIBI;

- pemars pacuéTHble 3aJa4u B 12 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBalOIME (PU3UUECKUE BETMUHUHBL: Ha
OCHOBE aHaJIN3a yCJIOBUS 33a4y 3aIIUChIBATh
KpaTKoe YCJIOBHUE, OJICTABIATh PU3NUECKUE
BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacuéTel, HAXOAUTH CIIPABOYHBIEC JaHHBIE,
HeoOXO0UMBbIE JJIs pellIeHus 3a1ad,
OLICHUBATh PEAINCTUYHOCTD MOJTYYEHHON
(bu3nUecKoil BETMUNHBL;

YceTHBII onpoc
Pemenue npakTuko-
OPUEHTUPOBAHHBIX
3azay.
[IpakTnueckas
pabora

5,2|IIpocTeie MEXaHU3MBI 6 0

[[buGauoreka [IOK

https://m.edso0.ru/7f416194]]

- TPAKTOBaTh (PU3UUYECKHUIA CMBICIT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U
eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO
(bu3MUecKyro BEITUUUHY C APYTUMH
BEJIMYUHAMU;

-OIMCHIBaTh N3YYEHHbIE CBOICTBA TE U

YeTHBIN onpoc
Pemenne mpaktuko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
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(bu3HYECKUE SIBICHUS, UCTIONB3YSI
(bu3HYecKre BeTUIMHBI (MEXaHUYECKas
paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMCHT
CHJIBI, KO3 PHIIMEHT MOJIE3HOTO JCHCTBUS
MEXaHU3MOB), TIPH OMUCAHUU MPABUIILHO
TPAKTOBaTh (PU3HUYECKUI CMBICIT
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U
SIUHUIIBI (PU3UIECKUX BEITHYUH, HAXOIUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(U3NYECKYIO BETUYHHY C APYTHMHU
BEJIMYMHAMU, CTPOUTH IPpaUKN H3yICHHBIX
3aBUCUMOCTEH (PU3MYCCKHUX BEINYHH;
-pa3nuyaTh U HHTEPIIPETUPOBATH
MOJTYYCHHBIH PE3yJIbTaT, HAXOJAUTh OIIMOKH B
XOJI€ OTIBITA, I€TaTh BBIBOMKI 110 €TO
pe3ysbTaram;

-IPOBOJIUTH  OMBITHl 1O  HAOIIOJCHHIO
¢u3nveckux SABICHUNH WM  (U3UIECKUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
MIPEIIOI0KEHUs, COOMPATh YCTAHOBKY M3
NPEUI0KEHHOT0 000PYA0BaHUs, 3alUCHIBAThH
XOJT OTBITa U (POPMYIIUPOBATH BBHIBOJIBI;

53

Mexanunueckas
SHEprus

[[buGauoreka I[IOK

https://m.edso0.ru/7f4161941]

-XapaKTepru30BaTh CBOICTBA Te, (hU3NUECKHe
SIBJICHUS M TIPOLIECCHI, HCIIOIb3YS «30JI0TOE
[IPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATH €70 MATEMATHYECKOE
BBIPAKEHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yabTaT, HAXOJUTh OIIUOKU B
XOJI€ OTBITA, I€JIaTh BBIBOBI IO €TI0
pe3yJibTaTam;

- peuath pacuy€THbIC 3a7a4u B 1-2 neicTBus,
UCIIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIINE (PU3NUCCKUE BEIMYMHBL: HA

YeTHBIN onpoc
Pemenne nmpakruko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
KonTponbHas
pabora
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OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, TIOJICTABISATh (PHU3UIECKIEC
BEJIMYMHBI B (POPMYIIBI U TIPOBOJIUTH
pacuéTel, HAXOIUTH CIIPABOYHBIC TaHHBIC,
HEOOXOIMMBIE JIJISl pEIICHUs 3a/1a4,
OIICHUBATh PEATMCTUIHOCTH MOTYICHHON
(bU3N4ECKOil BETMYNHBL;

-IIPOBOJIUTh  OMBITBI 1O  HAOIIOJICHUIO
GU3MYECKUX  SBICHUH WM  (PU3NYECKHUX
CBOMCTB Ten: (OpMYyIUPOBATH MPOBEPSEMbIC
NPEIONI0KEHUS, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOTO 000pYIOBaHMS, 3aUCHIBATH
XOJI OIBITa U (POPMYITUPOBATH BBIBOIBI;

Hroro no pazaeny 14
-penrath pacuéTHBIC 33J]a4M C SIBHO 33JaHHON | Pemrenne yueOHbIX
Caiit «@u3KKa B LIKOJE» - | (GU3HYECKON MOJICIBIO, HCIIOIB3YsI U MPaKTHKO-
aHMMAIUU U CUMYJISLIUT (du3nveckre 3aKOHBI ¥ IPUHIIHIIE], HA OCHOBE | OpPUEHTHPOBAHHBIX
https://www.vascak.cz/phys | ananu3sa ycioBus 3a1auu BEIOMPAThH 3a1a4
icsanimations.php?l=ru (HU3HUECKYI0 MOJIEIb, BBIICIAT (PU3UUIECKHe
LearningApps.org caiiT BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE JUTS €€
ToBToperne 4 MOJIACPIKKH OO0yUeHHSI U peIIeHHsI, TPOBOIUTH PACUYETHI U OLICHUBATh
IIPENOJAaBaHMs C IOMOIIBIO | peaTbHOCTb MOJYYEHHOTO 3HAUCHMS
HEOOJIBIINX (bu3n4ecKoil BETMUNHBL;
OO0IIEIOCTYITHBIX -pemaTh Ka4eCTBEHHBIE 3a/1a41: BBICTPAauBaTh
MHTEPAKTUBHBIX MOJYJIEH  |JIOTMYECKH HEMPOTUBOPEUUBYIO IIETIOUKY
https://learningapps.org/imp | paccysaeHuii ¢ ONOpPoii Ha H3yUCHHBIC
ressum.php 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE
SIBJICHMS,
OBUIEE KOJIMYECTBO
YACOB I10 68 12

ITPOTPAMME
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