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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUs COCTaBJieHa Ha
OCHOBE TIOJIO)KEHUH W TpeOoBaHUN K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBareibHON nporpammel, npeactaBieHHbix B PI'OC OO0, a Ttakxke c
yaétoM (enepanpbHON paboueil mporpaMmbl BocruTanus W KoHienmmu npenogaBaHus
yuebHoro npeamera «duznkay.

Copepxanue mporpaMmbl 10 (U3UKE  HANpaBIeHO Ha  (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYarONIMXCSl U OpPraHU3aIUI0 U3ydYeHUs] (U3UKU
Ha JESATeNbHOCTHONM OCHOBe. B mporpamme mo (u3uKe yYWUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanmuzanuu TpeboBaHuit PI'OC OOO Kk mnIaHUPYyEMBIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yjbTaTaM OOYyYEeHHS, a TaKKE MEXKIPEAMETHbBIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs.

[Iporpamma no (u3uke ycTaHaBIMBAET pacHpeielieHue yd4eOHOro marepuaina 1o
rojsaMm oOydeHus (1o KjaccaM), MpeasiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTh U3YYEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHsI MPEIMETHOTO COJIEPKaHUS U YyUETE BO3PACTHBIX
0COOEHHOCTEM 00YyJaIOIUXCSl.

[TporpamMmMa no ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEINIO B CO3/IJaHUU paboyeil mporpaMmsl 10 yueOHOMY MPEAMETY.

®uzrka ABISIETCS CUCTEMOOOPA3YIOIIMM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBICHUH,
U3y4aeMbIX XHMHEH, OuOoJIoTHei, acTpoHOMHUEW U (Pu3nuecKord reorpadueil, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KApTUHY MHpA, MPEJOCTABISICT Haubosiee SICHBbIC
oOpa3upbl NPUMEHEHUS HAy4YHOro METoAa MO3HaHUs, TO €CTh crnoco0a MoITy4YeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Omna wu3 TIaBHBIX 3ajad  (U3WYECKOoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU rPaMOTHOCTH U UHTEpEca
K HayKe y OOy4aromuxcs.

N3yuenue ¢u3ukum Ha 0a30BOM YPOBHE MpPEIIOJIaraeT OBJIAJCHHUE CIEAYIOLIMMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYO TPAMOTHOCTD:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIETI0BAHUS;

e WHTEPIPETUPOBATH JAHHBICE W WCIOJIB30BaTh HAyYHBIE JOKA3aTeIbCTBA IS
MOJTyYEHHUSI BHIBOJOB.

[enu nzydyenus: Gu3NKU HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONPEIEIICHbI B
Konuenuun mnpenogaBanus yuyeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeIbHBIX
OopraHu3aIusiax Poccurickon ODenepanuu, peanu3yommx OCHOBHBIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBepkAEHHON  pemeHueM  Kosteruu
MunmucTepcTBa npocserieHus: Poccuiickoit deneparuu (mpotokoa ot 3 aekadbps 2019 r.



No T1K-4BH).

ean usyyeHus (PU3UKU:

e TMpHOOpETEHHE HMHTEpeca M CTPEeMJICHHsI OOydYaroIUXCsl K HAYYHOMY H3YUYCHHIO
MIPUPOIBI, PA3BUTHE WX UHTEIUICKTYIBHBIX i TBOPYECKUX CIIOCOOHOCTEHH;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJIe TO3HAHUSA U (POPMUPOBAHUE
UCCIJIEI0BATEILCKOIO0 OTHOIIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3Y4YEHHUS OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTAIILHBIX 3aKOHOB (DPM3HKHU;

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

e pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cepax Oyayiiei mpodeccuoHanbHOM
JEeSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOM, MOJArOTOBKA K JlajJbHEHIIIEeMy O0OyUYEeHHIO B
ATOM HampaBlICHUHU.

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

o0Opa3oBaHMsI 00ECIIEYMBACTCS PELICHUEM CIIETYIOIINX 3a/8aY:

e TMpuoOpeTeHre 3HAHUU O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TETJIOBBIX, DJICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e MPUOOPETEHHE YMEHHUI OMNHUCHIBaTh W OOBICHATH (PUBMUECKUE SBJICHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHHM;

e OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a]]a4 C UCIOJIb30BaHUEM
bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MTPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMCHHHM HAOJIOMATh TPHUPOAHBIC SBIICHUS W BBHITIOJHATH OIBITHI,
nabopatopHble  pabOThl U DKCOEPUMEHTAJIbHBIE  HUCCIEOBaAHUS c
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e oOCBOeHHE TpuEMOB paboThl ¢ wuHMOpPMAIMEl (U3UYECKOTO COACpKAHUS,
BKJIFOYasi WHGPOPMAIMIO O COBPEMEHHBIX JOCTIDKCHHSX (PU3UKH, aHAIU3 H
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO €O cdepamu TpodecCUOHATBLHON JeATeIbHOCTH, CBS3aHHBIMU C
Gu3UKOI, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHKECHHUSIX
(bu3HUecKoi HayKu.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OONIETro
oOpaszoBaHus oTBOAUTCA 238 yacoB: B 7 kiacce — 68 ydacoB (2 4aca B HEJeNi0), B 8
kinacce — 68 uvacoB (2 vaca B Hemeno), B 9 kimacce — 102 gaca (3 waca B Hepenro).

[Ipennaraemsriii B mporpamme 1o (Gu3uKe nepedeHs 1adbopaTOpHBIX pabOT U OIBITOB
HOCUT PEKOMEHJATENbHBI  XapakTep, VyYMTENIb JeJacT BbIOOp  TpPOBEICHUS
7abopaToOpHbIX pabOT W OMBITOB C YyY€TOM WHIAWBUIYAIBbHBIX OCOOCHHOCTEH
OOydJaroIuMxcsl, CIHUCKa OJKCIIEPUMEHTAIBHBIX 3aJIaHWi, TMpeaJIaraeMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 9K3aMeHa 10 (hH3HKe.



COILEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®uszuka — Hayka O unpupone. SBmeHuss npuponabl. PU3HYECKHE SBICHHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

®uznueckue BenuuuHbl. 3mMepenue pusnyeckux BennyuH. Ouzndeckue npuoopsI.
[TorpemHoCcTh U3MeEpeHUil. MexTyHapoHasi CUCTEMA €IUHHII.

Kak ¢usuka u  Jpyrue  ecTecTBEHHbIE  HAyKH  HU3y4yaloT  IPHUPOAY.
EcTecTBeHHO-HaY4YHBIN METO] TO3HAHUS: HAOJIOJEHUE, TTOCTAHOBKA HAYYHOTO BOIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 00BICHEHHE HAOII0AAaEMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TTOMOIIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @Ousnyeckue MNPUOOPHI W TpOLEIypa MNPSIMBIX H3MEPEHUN aHAJIOTOBBIM U

1M (ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomot u onvimeul.

1. OmnpenesieHHE LIEHBI JEJIEHUS Kbl U3MEPUTEIHHOTO TPUOOpA.

2. M3MepeHue pacCTOSAHUMU.

3. H3mepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.

4. OmnpepneneHue pasMepoOB MajbIX TEI.

5. W3mepenue Temreparypsl MpU MOMOIIM KUJIKOCTHOTO TEPMOMETpa U JaTyuKa

TEMIIEPATYPHI.
6. IIpoBeaeHue uccieno0BaHMs MO MPOBEPKE THIOTE3bI: JATbHOCTD MOJETA APUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHaya/ibHbIe CBeIeHUsI 0 CTPOEHNH BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIBbI, UX pa3Mmepbl. ONBITHI, TOKa3bIBAOIINE
JIUCKPETHOE CTPOECHUE BELIECTBA.

JBrmxenue yactuil BemecTBa. CBsi3b CKOPOCTU JABUKEHHUS YACTHUL C TEMIIEPATYPOH.
bpoyHnoBckoe nBuxenue, nuddysus. BzanmoaelicTBHe YaCTHII BEIIECTBA: TPUTSKEHUE U
OTTaJIKUBAHUE.

ArperatHpie COCTOSIHHMSI BEIIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEHW U TBEPIBIX
(kpucTammyecknx) Tel. B3auMocBsS3b MeXAy CBONCTBAaMU BEHIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSIX W WX AaTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Jemoncmpauyuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmronenue nuddysun.

3. HaGmronenue siBieHMi, 0OBACHSIONIUXCS TPUTSHDKCHUEM WJTH OTTAIKUBAHUEM

YaCTHI] BEIIECTBA.



Jlabopamopusie pabomel u onvimel.

1. OrmeHka IMaMeTpa aToMa METOIOM PSIOB (C UCTONIb3oBaHUEM GoTorpaduii).

2. OnbIThI 10 HAOJIOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBH:keHHE H B3aMMO/IelCTBHE TeJl.

Mexannueckoe BUKeHUE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKEHHE. CKOPOCTD.

CpenHsisi CKOpOCTh PU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpeMEHU IBUKEHUS.
SIBneHne nHepuuu. 3aKkOH UHEPIMU. B3anmoneiicTBre Tell Kak NpUYrHA U3MEHEHUS
CKOpPOCTH JABWXKEHHUs Tell. Macca kKak mMepa MHEpPTHOCTH Tena. [TOTHOCTh BeliecTBa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B UHUIIE 00bEMA BEIECTBA.
Cuiia Kak XapakTepucTuKa B3auMojercTBus Tea. Cuia ynpyroctud v 3akoH ['yka.
N3mepeHue cuiibl ¢ TOMONIBI0 TMHAMOMETpA. fBIeHUE TATOTEHUS U cuiia TshkecTu. Cua
TSKECTH Ha Ipyrux IuiaHerax. Bec tema. HeBecomocTs. CiioxkeHne CHIl, HAITPABICHHBIX
no ofHoil mnpsmoil. PaBHoxeilcTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHUS U
TpPEHHUE MOKOs. TpeHne B IpUPOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGmonenue MexaHMUeCcKOro IBHXKEHHUS Tela.
2. HM3mepeHue CKOpOCTH MPSIMOJIMHENHOTO ABUKECHHUS.
3. HaOmronenue siBeHus MHEPIIMH.
4. HabmroneHue u3MeHEHUs1 CKOPOCTU MTPH B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJICHCTBUIO TEIL.
6. CnoXeHue CuJl, HalPaBJIEHHBIX M0 OJHON HPSIMOM.
Jlabopamopnuie pabomot u onvimel.
1. OmpenenieHHEe CKOPOCTH PABHOMEPHOIO JBIMKEHUS (IIapuka B KUIKOCTH,
MOJIEIIN DJIEKTPUUECKOTO0 aBTOMOOMIISI U TaK Jlajiee).

2. OmpeneneHne CpeaHE CKOPOCTH CKOJIBXKEHUsS Opycka WM MIapuKa T0
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTh  pacTsokeHus  (medopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJbXKEHHUS OT Beca
TeJla U XapakTepa COMPUKACAIOIUXCS ITOBEPXHOCTEH.

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

JaBnenue. CriocoObl YMEHBIICHHWS W YyBEJIWYCHWs naBieHus. JlaBieHue rasa.
3aBUCHMMOCTH JaBJeHHs ra3a oT o0béMa, TeMiiepaTypsl. Ilepenaya naBieHus: TBEPABIMU
TeJaMM, SKUJIKOCTIMU M Taszamu. 3akoH Ilackans. IlHeBMaTthueckue MaIUHBI.
3aBUCMMOCTh JABJICHHUS JKUJIKOCTH OT TiyOuHBI. ['mapocraTudyeckuii mapamokc.
CooOmatomuecs cocybl. [ uapaBinueckiue MEXaHU3MbI.

Atmochepa 3emmm u arMmochepHoe naBinenue. [IpuymHBI CylIeCTBOBaHUSA
BO3aylIHON 00070uku 3emiau. OnbiT Toppuyeu. M3mepenue armocpepHOTo AaBiIeHUS.



3aBUCHUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI Haj ypoBHeM Mmops. [Ipubops asns
U3MEpEHUS aTMOC(HEPHOTO JaBJICHHUS.
JlelicTBue KUIKOCTHU M ra3a Ha IOrPYKEHHOE B HUX TeNO. BriTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.
Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBHI.
[lepenaya naBiaeHUs KUAKOCTHIO U Ta30M.
CooOuiaromuecs cocyabl.
I'mapaBnmyeckumii mpecc.
[IposiBneHue neicTBUs aTMOC(HEPHOTO AaBICHUS.
3aBUCUMOCTh BBITAIKMBAIOIIECH CHIIBI OT 00bEMA MOrPYKEHHOW 4YacTU Tena U
IJIOTHOCTH KUJIKOCTH.
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PaBeHCTBO BRITANKMBAIOIIEN CHIIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YCIIOBHE IJIaBaHUs TEJ: IJIABAaHUE WM MOTPYKEHHUE TENI B 3aBUCUMOCTH OT
COOTHOUIIEHHS IIJIOTHOCTEU Tesa U KUIKOCTH.

Jlabopamopnwie pabomot u onvimeul.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOAE OT OOBEMa MOrPYXKEHHOW B
KUJIKOCTh YaCTH Tea.

2. OmpenenieHNE BBITATKUBAIOMICH CUJIbI, JEHCTBYIOIIEH HA TEIO0, MOTPYKEHHOE B
AKUJTKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKHBAIOIICH CUIJIbL, JEUCTBYIOIIEH Ha TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

4. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKUBAIOIICH  CHIIBI,
JICUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMa MOTPYKEHHOW B IKHIKOCTH
YacTH T€Ja U OT IJIOTHOCTH KUAKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U OIpEIEIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTB. DHEPrus.

Mexanuueckas padota. MoutHoCTb.

[IpocThie MexaHU3MBI: pbIuar, OJIOK, HaKJIOHHAs TUIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHeHune mpaBwiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ TMPABUIION»
mexanuku. KITJ[ mpocteix mexann3moB. [IpocTeie MeXaHHU3MBbI B ObITY U TEXHHKE.

Mexanndeckas 3Heprusi. Kunernueckas u nmoreHunanbHas sueprus. [Ipesparienue
OJIHOTO BHJIAa MEXAHWYECKOW »HHEpruu B JApyroil. 3aKOH COXpPAaHEHHS] SHEPrUU B
MEXaHHKE.

Jemoncmpayuu.

1. IIpuMepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimul.

1. Ompenenenue pabOThl CUIIBI TPEHHS TIPU PABHOMEPHOM JIBIDKCHHUH TeJia 10
TOPU30HTAIBHOM IMOBEPXHOCTH.



2. HccinenoBanue yClioBUM PaBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHON IIOCKOCTH.
4. M3yuyeHHe 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTUH.

8 KJIACC

Pa3nen 6. TemyioBbie ABJICeHUS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUYECKONW TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB MW MOJEKyJd. OMNBIThL, NOATBEPXKAAIOIINE OCHOBHBIE
ITOJIOKEHMS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenn  TBEPIOro, JKUAKOIO MW ra3000pa3HOrO0  COCTOSHHMA  BELIECTBA.
Kpucrannmueckue u amopdubeie Tema. OOBbSICHEHHE CBOMCTB Ta30B, XKHIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO--KUHETUYECKOU Teoprun. CMauynBaHue
Y KalWUISIPHBIC ABJIECHUSA. TEII0BOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABHKEHUS YaCTHIL.
BuyTpennsisi sHeprua. CrocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaada u
coBepiieHHe paboTel. Buapl Temonepenaun:  TEMIONPOBOJHOCTb, KOHBEKILHA,
U3JIy4YCHUE.

KonuuecTBo TeminoTel. YjaenpHas TEIIOEMKOCTh BellecTBa. TermiooOMeH WU
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OanaHca. IlmaBnenwe u oTBepaeBaHHE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHass TeIiora IuiaBieHus. IlapooOpasoBanue wu
koHaeHcauus. HWcnapenue. Kumenuwe. VYaenpHas  Temiora  MapooOpa3zoBaHUS.
3aBUCUMOCTH TEMIIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxxnocTts Bo3ayXxa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTA CTOPAHMUS.

[Tpuniunel padotsl TeruioBbix apurareneit KIIJ[ termmoBoro asurarens. TermioBbie
JIBUTATEIIN U 3aIUTa OKPYKAOIIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUU B TEIIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue 6poyHOBCKOTO ABUKEHUS.

Habmronenue nuddysuu.

Habmronenue ssBieHni cMaurBaHUs U KaTWJUISIPHBIX SBJICHUM.

Habioienue TenaoBoro paciupeHus Tell.

3menenue naBiieHHMs Ta3a TpH W3MEHEHUUM O0O0BbEMA W HArpeBaHUM WIU
OXJIAXKICHUH.

6. lIpaBuna usmepeHus TeMnepaTypsl.

7. Buasl Tenonepenayn.

8. OxJaxaeHue Mpy COBEPIICHUN PAOOTHI.

9. Harpeanue nipu coBepuieHuu pabOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.
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11. HaGmronenue xumenws.
12. HaGmronenne mocTossHCTBA TEMITEpaTyphl PH TUTABJICHHH.
13. Moenu TeIUIOBEIX JABUTAaTEIICH.
Jlabopamopnsie pabomot u onvimot.
1. OmBITHI IO OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYIISIPHOTO TIPUTSKEHUS.
2. OnbIThI IO BBIPAIMBAHUIO KPUCTAIUIOB IOBAPEHHOW COJIA WUJIU caxapa.
3. OnbIThl IO HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B, XKUAKOCTENH U TBEPIBIX
Tell.
Omnpenenenre AaBiIeHUs BO3AyXa B OAJJIOHE LITIPUIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHS BO3/yXa OT €ro o0béma u
HarpeBaHUs WA OXJIAKICHUS.

6. IIpoBepka rumnoTe3bl TMHEHHON 3aBUCUMOCTH IJIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TeMIEPaTyPhI.

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

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MIPU CMEIIUBAHUH XOJIOHOM U ropsiuei
BO/IBL.

9. OmpeneneHre KOJUYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW NPHU TEIIOOOMEHE C
HArpeThiM METAIIMYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEMTOEMKOCTH BEIIECTBA.

11. MccnenoBanue nmporiecca UCIapeHus.

12. OnpeneneHnue OTHOCUTEIBHON BIIAJKHOCTH BO3YyXa.

13. OnpenesieHne yaeabHON TEMIOThI IIJIaBICHUS JIb/IA.

Pa3nen 7. DnekTpuyeckne U MAarHUTHbBIE SIBJICHHS.

Onektpuzauuss Tel. J[Ba poma 3NEeKTpUYECKUX 3apsAnoB. BiamMmojelcTBue
3apspKeHHBIX Ted. 3akoH KynoHa (3aBUCHUMOCTh CUJTBI B3aUMOJICUCTBUS 3apSKEHHBIX TEI
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXK]y TEJIaMu ).

Onekrpudeckoe mnoje. Hanpsok€HHOCTe  dnekTpuueckoro  moisa.  [IpuHnumn
CYNEPHO3UIIUU IEKTPUUECKUX TOJIeH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu »siekTpuyecKux 3aps/ioB. ODJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. ITpoBONHMKHM M AUANEKTPUKHU. 3aKOH COXPAHEHHUS JJIEKTPUYECKOTO
3apsaa.

DJIEKTPUYECKHUI TOK. Y CIOBUS CYINIECTBOBAHUS DJICKTPUUECKOTr0 TOKA. MCTOUHUKH
MOCTOSIHHOIO  TOKa. JIEHCTBUSI 3JEKTPUYECKOro ToKa (TEIIOBOE, XHMMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DleKTpuueckoe HampsbkeHue. CONpoTUBIICHHE
IIPOBOJHUKA. YJIEIbHOE COINPOTHUBJIEHUE BellecTBAa. 3akoH Oma [ ydacTKa LIEemH.
[TocnenoBaTenpHOE U MapaUIEIbHOE COEUHEHNUE POBOIHUKOB.

PaboTa 1 MOIITHOCTH 3JEKTpUUECKOTO ToKa. 3akoH Jkoyns—JIenna. DiekTpuyeckue
IIEMU ¥ OTPEOUTEINHN IIEKTPUUECKOM dHEpTrun B ObITY. KOpOoTKOE 3aMbIKaHUE.



I[locTogaaubie MarsuTEL. B3auMopaelcTBHE ITOCTOSHHBIX MArHUTOB.

MarautHoe

noje. MarHutHoe noJjie 3eMJid U €ro 3HaY€HHE MJId KU3HU Ha 3emiie. OnbIT DpcTena.
MarnutHoe moJie 3JIEKTPUYECKOro ToKa. [IprMeHeHHe SJIEKTPOMarHuTOB B TEXHHUKE.
JleiicTBH€ MarHMTHOTO MOJISI HAa MPOBOJAHUK C TOKOM. DJIEKTPOJBHUTATENb MOCTOSHHOIO

TOKaA.

Hcnonp30BaHne 2NEKTPOABUTATENEH B TEXHUYECKHMX YCTPOMCTBAX U

TpaHCIOpPTE.
Oneitel ®Dapaness. SBneHue smeKTpoMarHUTHOW UHAYKIUU. [lpaBuno Jlenna.

OnexTtporenepaTop. CrocoObl MOTYUSHHs JIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIIUN Ha

BO300HOBJISIEMBIX HCTOUHHUKAX YHEPTHUHU.
Jemoncmpayuu.
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25.

DJeKTpU3alus Tel.

JIBa po/ia 3NEKTPUUECKUX 3aPAJIOB U B3aUMO/ICHCTBUE 3aPSIKEHHBIX TEJ.
Y CTpOUCTBO U AEUCTBUE IIEKTPOCKOIIA.

DJIeKTpoCcTaTUYEeCKass MHAYKIIHS.

3aKOH COXpPaHEHUA IICKTPUUECKUX 3apSI0B.

ITpOBOAHUKH U AUDICKTPUKH.

MopaenupoBaHue CUIOBBIX JTUHUM SJIEKTPUUECKOTO OIS,

M cTOYHUKH TTIOCTOSIHHOTO TOKA.

JIlencTBUS 3JIEKTPUUYECKOTO TOKA.

. DIEKTPUYECKUN TOK B KHUJKOCTH.

. I'a30BbI1 pa3ps.

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3Mepenune 3JIeKTpUYECKOro HanpsiXKeHUs BOJIbTMETPOM.

. Peocrar n Mmarazus conpoTUBIICHUM.

. B3auMoaencTBue noCTOSIHHBIX MarHuTOB.

. MonenupoBaHre HEBO3MOKHOCTH PA3/ICJICHUS MTOJI0COB MarHuTa.
. MonenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarsuTHoe€ 1oJjie ToKa. DJIeKTPOMAarHur.

. JleicTBME MarHUTHOTO MOJIA HA IPOBOJAHUK C TOKOM.

. DIEKTPOABUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON WHTYKIMH.

. OnbiThl @apages.

. 3aBUCUMOCTb ~ HalpaBJ€HUS MWHAYKIUOHHOIO TOKa OT YCJIOBHUU

BO3HUKHOBEHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie padbomut u onvimul.

1.

OnpITel 1O  HAOMIOACHUIO  DJIEKTpU3ALUU  Tell  UHAYKIUEH W
CONIPUKOCHOBEHUH.

Ha

€ro

npu

2. I/ICCHGI[OBaHI/Ie I[eﬁCTBHH QJICKTPUYICCKOI'O IIOJIA Ha IIPOBOJHHUKHU U JUIJICKTPUKH.



COopxka u mpoBepKa pabOThI ANMEKTPUIECKOH TSN MOCTOSHHOTO TOKA.

N3mepenne u peryImpoBaHue CUIIbl TOKA.

W3mepenue u peryaupoBaHre HAPSKEHUS.

HccnenmoBanne 3aBUCHUMOCTH CHJIBI TOKA, HJIYIIETO Yepe3 pPEe3ncTop, OT

COTIPOTHUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

7. OmbITHI, JNEMOHCTPHUPYIOIINE 3aBUCHMOCTH JJICKTPUYECKOTO COMPOTHUBICHUS
MIPOBOJTHUKA OT €T0 JJIMHBI, IUTOIIAIN MTOTIEPEYHOTO CEYCHHS U MaTeprara.

8. IlpoBepka TmpaBWiIa CJHOXEHUS HANPSHKEHUH NP TOCICIOBATEIIHEHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBmia [ CHJIBI TOKa TIPH TapALICTHPHOM COCIUHECHUU
PE3UCTOPOB.

10. Onpenenenne paboThHI MEKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. Onpeenenrne MOIHOCTH JIEKTPUIECKOTO TOKA, BBIACIIAEMOM Ha PE3UCTOPE.

12. MccnenoBadne 3aBHUCUMOCTH CHJIBI TOKA, HAYIIETO dYepe3 JIAMIIOYKy, OT
HaANPsDKCHUS Ha HEM.

13. Onpenenenne KIIJ[ Harpesarens.

14. UccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

15. I3y4eHne MarHuTHOTO TOJIA TMOCTOSHHBIX MAarHUTOB TPU UX OOBEAMHCHUH U
pazlieJIcHu .

16. UccnenoBanue nelcTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aMMOJICHCTBUS KATYIIKU C

TOKOM ¥ MarHuTa OT CHJIBI TOKa M HAMPaBJIEHUS TOKA B KaTYIIIKE.

o wu kW

18. I3ydeHue neriCcTBUSI MATHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyupoBaHue u uzydeHue padoThl AJIEKTPOABUTATENS.

20. U3mepenue KII/I anexkrpoaBurarenbHON yCTAHOBKHU.

21. OOBITBI 1O  WUCCJIEAOBAaHUIO  SIBIICHUS  BJEKTPOMATHUTHOW  WHAYKIUU:
VCCIIEIOBAHNE U3MEHCHUM 3HAYEHHUS U HAIIPABJIEHUSI HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanu4yeckue siBJeHHS.

MexaHndyeckoe  JIBUKCHHE. MarepuanbHass ~ TOYKA. Cucrema  oTcuéra.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JIBMKEHHUS. PaBHOMEpHOE  NPSAMOJIMHEHWHOE
nBuxkeHne. HepaBHOMepHOe TMpAMOJMHENWHOE JABMKeHHWE. CpenHsis U MrHOBEHHAs
CKOpOCTb TeJIa IPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHoyckopeHHOe mpsiMoniuHelHOe nBrkeHne. CBOOOAHOE TajcHUE.
Omnbitel ["anunes.

PaBHOMepHOE nBUXKEHHE 1O OKpYyKHOCTU. Ilepmonm u dacrtora oOpauieHusl.
JInnenHas u yriaoBasi CKOpocTd. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

ITepsbiit 3akoH Hprorona. Bropor 3akoH Herorona. Tperuir 3akoH Hprotoha.



[IpyHIMI Cynepno3uLIuU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CUIa TPEHHsI CKOJIBXEHHS, CUiIa
TPEHUsI IIOKOSI, IPYTHE BUbI TPECHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHHE CBOOOJHOTO IaJICHUSI.
JIBrxenue turaner Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. HeBecomocTs n
HepPErpy3KHU.

PaBHOBecue MarepuanbHOM TOYKM. AOcomoTHO TBEpHoe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIVIEHHON OChIO BpalieHus. MomMeHT cuibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3menenwe wumnyinbca. Mmmynbe cuibpl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannyeckass paboTta U MOLIHOCTb. PaboTa cui TAXKECTH, YNPYrOCTH, TPEHUS.
CBs13b 3Hepruu 1 padoThl. [loTeHIManbHas F3HEPrus Teja, NOJIHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHIManbHas 3HEPTHs CKkaTou NpykuHbl. Kunernueckas sneprus. Teopema o
KMHETHYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu.

1. HaOnrogeHume MeEXaHWYECKOrO JBM)KEHHSI TejJa OTHOCHTEIIBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHME IyTE€d M TpAaceKTOPUM JBWKEHHS OJHOIO M TOrOo XKeE Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKOpoCTH U yCKOPEHUS TPSMOJIUHEUHOTO IBUKEHUS.
Hccnenosanue npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

Habuntoienue NBUKEHUS Tella M0 OKPY>KHOCTH.

Habnronenne MexaHMuecKUX SIBJIICHUW, MPOUCXOJSALIMX B CHUCTEME OTCYETA

o v bk~ w

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKU.
3aBUCUMOCTb YCKOPEHUS Teja OT MAcChl Teja U JEHCTBYIOIIEH HA HETO CUJIBL.
HaGnronenue paBeHCcTBa CHIT TPU B3aUMOJEHCTBUU TEN.
M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBH)KEHUH.

10. Ilepenaua nmmynbca npu B3auMOJACUCTBUM TEIL.

11. [IpeoOpazoBaHus S3HEPTUU NPU B3aUMOJICUCTBUH TETI.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aWMOJEHCTBUN.

13. CoxpaHeHHe UMITyJIbCa pU aOCOIOTHO YIIPYTOM B3aUMOJCHCTBUH.

14. HaGmtoeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHEe MEXaHUYECKOW SHEPTUU MTPU CBOOOAHOM MAJCHUU.

16. CoxpaHeHHEe MEXAHWUYECKOW 3HEPruu MpHU ABMKEHUU TeJa MOJ JEHCTBHEM
OPYKUHBI.

Jlabopamopnwie padbomut u onvimul.

1. KoncTpynpoBanue TpakTa [ pa3srOHa W JAIBHEMIIETO PaBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEIEKKU.

2. OmpeneneHue cCpeqHel CKOPOCTH CKOJIbKEHUS] OpycKa MM JBUKEHHS IIapuKa



10.

11.

10 HAKJIOHHOM INIOCKOCTH.

OnpeneneHue yCKOpeHUs Teida TMpPU PABHOYCKOPEHHOM JABWIKEHHHM 10
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TIyTH OT BPEMEHHM TMPHU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM NPU PAaBHOYCKOPEHHOM JBMKEHUM O€3 HaudallbHOU
CKOpPOCTH IYTH OTHOCATCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JTaBJICHUSL.

Omnpenenenne KO3PGUIMEHTA TPEHUS CKOIBKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM JBHIKEHHUH TeJjia IO
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YIIPYTOCTH MPHU MOABEME IPy3a C UCIOIb30BaHUEM
HETIOIBM>KHOTO M ITOJIBHKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpaHEHUS YHEPTHUHU.

Pa3nes 9. Mexanuyeckue Kojie0aHus U BOJIHBI.

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHUU: NEpPHO/,
4acToTa, aMILIMTyna. MareMaTHdecKuii W NpYyKUHHBIM MasTHUKH. [IpeBpamenue
SHEPrUU MPH KOJIeOATETHHOM JIBUKEHHUU.

3aryxaromue KojeOaHus. BbeiHykIeHHble KoneOanus. Pezonanc. MexaHuueckue

BOJIHBI.

CaoiicTBa MexaHuveckux BOJIH. [IpomosibHble M TomepedHble BOJIHBL. J[nnHa

BOJIHBI M CKOPOCTHb €€ paclpocTpaHeHus. MexaHuyeckue BOJHBI B TBEPIAOM Tele,
CEHCMMYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToOHAa. OtpaxeHue 3Byka. WHPpa3Byk wu
YIBTPa3BYK.

Hemoncmpauyuu.

1
2
3
4.
5
6

Ha6nronenue xonebanuii Ten noj 1eHCTBUEM CHIIbI TSDKECTH U CUJIbI YIIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

PacnipocTpanenre npoAoiabHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).

Habtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomut u onvimul.

1.
2.
3.

OrnpeneneHre 4acToThl U IEpro/Ia KOJIEOaHU MaTEMaTHUYEeCKOTO MasiTHUKA.
OmnpeneneHre 4acTOTHI U TIEPHO/Ia KoIeOaHuid MPY>KUHHOTO MassTHUKA.
UccnenoBanue 3aBUCMMOCTH MIEPHO/Ia KOJIeOaHUN MTOABEIICHHOTO K HUTH I'py3a
OT JIJTMHBI HUTH.

HccnenoBanune 3aBUCHMOCTH Tepuoa KoJieOaHWN MPYKMHHOTO MAasiTHUKA OT



Macchl Tpy3a.
5. IIpoBepka HE3aBUCHMMOCTH Meproaa KoieOaHuid Tpy3a, MOJABEIICHHOTO K HHUTH,
OT MaccChl Ipy3a.
6. OIMbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD MEPUO/Ia KOJIeOaHUM MPY>KUHHOTO
MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKUHBI.

7. W3MepeHue yckopeHus CBOOOIHOTO MaJCHHUS.

Pa3nen 10. DiieKTpoMarHuTHOE MOJI€ ¥ 3J1eKTPOMATHUTHBIE BOJTHBI.

DIIEKTPOMAarHUTHOE ToJie. DJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHhIX  BOJMH. [llkama  3JeKTpOMarHUTHBIX BOJIH.  VcmoJsib30BaHME
AIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoja ceera. CKopocTs cBeTa. BosHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomot u onvimeul.

1. M3yudeHuwe CBOMCTB SJEKTPOMArHUTHBIX BOJIH C TMOMOIIbIO MOOMIIBHOTO

tenedona.

Pa3nen 11. CBeToBble AIBJI€HUS.

JlyueBas mogmens cBera. Mctounuku ceta. lIpsmonmHENHHOE pacnpoCTpaHEHHE
ceera. 3armeHusi ConnHuna u Jlywsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomiienue cBera. 3aKOH MpeIOMIICHUsT cBeTa. [loHOE BHYTpEeHHEE OTpakeHue
cBeTa. Mcrnonb30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nydeit B nuH3e. Onruyeckas cucreMa ¢oToarmnapara, MUKpPOCKOIa U
Teneckona. ['a3 kak ontuyeckas cucrema. bam3opykocTh U JadbHO30PKOCTb.

Paznoxenue 6emoro ceera B criektp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPaTbHBIX
1uBeTOB. /[ucnepcus cera.

Jlemoncmpayuu.

[IpsiMonmHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyyenue n300paxkeHUi B IIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBO/I.

Xon iaydeil B cobuparouieil muH3e.

Xox ny4yen B pacCenBaroIey JINH3E.

[Tonyyenue n300pakeHUi ¢ MOMOUIBIO JIHH3.

[Tpuntun aeictBus doToarmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Mopensb rinasa.
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11. Pa3nosxenue 6enoro cBeTa B CIIEKT.
12. Tlosmyuenue 6e0ro cBeTa MpH CI0KEHUHU CBETA Pa3HbBIX I[BETOB.



Jlabopamopusie pabomel u onvimel.

1. HMccnenoBanue 3aBUCHMOCTH yIUIA OTPAXKEHUsI CBETOBOTO JIy4da OT yIjla NaJAeHHUs.

2. M3yueHue xapaKTEepUCTUK U300paKeHUs MIPEAMETa B INIOCKOM 3epKalie.

3. HccnepgoBaHue 3aBUCUMOCTH yTJla MPEJIOMIIEHUS CBETOBOTO Jy4ya OT yrjia

NaJICHUS Ha TPAHULIE «BO3AYX—CTEKIIO».
4. TlomyueHue U300pakeHUI C MOMOILBbIO COOUPAIONIEH JIMH3HI.
Onpenenenue (OKYCHOTO pACCTOSHUSI M ONTUYECKOM CHIIBI COOMparolien
JIMH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIEKTP.

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

Pasznea 12. KBanToBbI€E ABJICHHA.

Onwitel  Pezepdopna u mnmanerapHas mojnenb aroma. Mogenbs aroma bopa.
Hcnyckanue u noryionieHrne ceeta atomoMm. KBanTel. JIuHeHdaTbie ClIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO sijipa.
Hyknonnasa mozaens atoMHoro sapa. M3oronsl. PaguoaktuBHbie nipeBpanieHus. [lepuon
IIOJTypacIiaia aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apAI0BOTO U MAaCCOBOTO YMCEI. DHEPrus
CBS3U aTOMHBIX sifiep. CBsI3b MacChl M dHEpruu. Peakuuu cuHTE3a W NEICHUS SAEP.
Ncrounuku 3aeprun CosHIla U 3BE3I.

Snepnas oHepretmka. JleWCTBHS paJMOAKTUBHBIX W3JIIy4YEHHHW HAa  JKHUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyUYEHHUS U MOTJIOMICHHUS.

2. CnexTpsl pa3IMYHbIX Ia30B.

3. Cnektp BoAopoaa.

4. HalGmoneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZHPYIOIIUX U3ITYyUCHUH.

6. Perucrtpanus u3nyyeHus MpUPOAHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie padbomot u onvimul.

1. HaOmronenue CruioniHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUYEHUS.

2. HccnepnoBanue TpeKoB: U3MEPEHUE SHEPTUHU YACTHUIBI IO TOPMO3HOMY IYTH (TI0

doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHA.

IToBTOpPHTEIHLHO-00001AO U MOTYJIb.

[ToBTOpUTENHEHO--0000IAIOIIMI MOAYJIb MpEeAHA3HAYEH I CHCTeMaTH3alud U
000011IeHHs] TPEIMETHOTO COACPKAHUS U OIbITa ACSTENbHOCTH, MPUOOPETEHHOTO MPHU
U3YyYeHUU BCETO Kypca (U3MKK, a Takke IS TOJATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY dK3aMeHy 110 U3HKe ISl 00yJaronIuXcsi, BRIOPABIIUX 3TOT y4eOHBII
IIPEIMET.



[Ipy u3ydeHUM JAHHOTO MOZYJS PEANU3YIOTCI M CHCTEMAaTU3UPYIOTCS BHJIbI
NEesATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECNEeYMBAETCA JOCTUKEHUE MPEAMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMBIX pPE3YyIBTATOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJIOB HCCIIECIOBaHUS
SIBIICHUI TPUPOJIBI U TEXHUKH, OBIAJCHHE YMEHUSIMU OOBSICHATH (DU3HMUECKHUE SBIICHUS,
OPUMEHSS MOJYYEHHbIE 3HAHWS, pellaTh 3aJa4d, B TOM YHUCJIE KAYECTBEHHbIE U
AKCIEPUMEHTAJIbHBIE.

[IpyHIMONATBHO AEATEILHOCTHBIN XapaKTep JAHHOTO pa3/eia peain3yeTcs 3a CUET
TOTO, UTO O0YyUalOIIKECs BHIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHATH (HU3UUECKUE
ABJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAyYHbIE METObI UCCIENOBAHUS (DU3HUECKUX SBICHUI, B TOM YHCIe
JUTSl IPOBEPKU TUIIOTE3 U MOJIyUYEHUS TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATH HAy4yHbIE OCHOBBI HamOoOJiee€ BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUWA, HaIPUMEpP, IPAKTUYECKOrO MCIOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IPEBPAILICHHS M COXPAaHEHHUS BCEX HW3BECTHBIX BHJIOB
SHEPTHUH.



IHNIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3MKu Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs HANpaBiICHO Ha
JIOCTH)KEHUE JIMYHOCTHBIX, METalpeIMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yIbTaTOB.

B pesynprare usyuyeHus (pU3MKM Ha YpOBHE OCHOBHOIO 00ILero oOpa3oBaHUS Yy
oOyyarorerocst 0yayT copMHpPOBAHbI CIEAYIOIINE JIMYHOCTHBIE PE3yIbTAThHI B YACTH:

e 1) MATPHOTHYECKOT0 BOCIIMTAHHA:

e — IPOSIBJICHUE MHTEpEeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOM
buznueckoil HayKu;

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

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

e — TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJEM, CBS3aHHBIX C TPAKTHYCCKUM MPUMEHECHUEM JTOCTHKCHUI
busuKy;

e — OCO3HAHHE BaXXHOCTH MOPAJIbHO--3TUYECKHUX MMPUHIIUIOB B AESITEIbHOCTH YUEHOTO;

e 3)3CTeTHYECKOTr0 BOCTIMTAHUS:

e — BOCHPUATHE OCTETUYECKHX KadyeCTB (PU3MUECKOW Haykh: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTHU, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOT'O MO3HAHUS:

e — OCO3HaHUE LIEHHOCTH (U3UYECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHEUIIEN COCTABIISIOLIEH KYJIbTYPBbI,

e — pa3BUTHE Hay4YHOW JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

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

e — OCO3HaHWe IIEHHOCTHM Oe3omacHoro o0Opa3a JKU3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MUPE, BaXKHOCTH ITPaBUJl O€30M1aCHOr0 MOBEJEHUS Ha TPAHCIOPTE,
Ha JIOpOrax, C AMEKTPUUECKUM U TEIUIOBBIM 000pYAOBaHUEM B IOMAITHUX YCIOBUSIX;

e — c(hopMupOBaHHOCTh HaBbIKA PeQIICKCUU, TPU3HAHUE CBOETO IpaBa Ha OIMIMOKY U
TaKOro K€ IpaBa y APYyroro 4ejoBeKa;

e 6) TPy10BOT0 BOCIIUTAHHUSI:

e — QAKTHMBHOE Yy4YacTHE B PCIICHUU TPaKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbHON OpraHW3alluM, TOpojia, Kpas) TEXHOJOTMYECKOW W COIUabHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTE U (PU3NYECKUX 3HAHU;

e — MHTEpEC K MPAKTUYECKOMY M3yUYCHUIO MPOdECcCHii, CBSI3aHHBIX C (DU3UKOMH;

e 7)3K0JOTNYECKOTO BOCTIMTAHNS

e — OpHEHTAIlMA HAa MPUMEHEHHE (U3MUYECKUX 3HAHUU JUIs pelIeHus 3a7ad B 00JacTu
OKpY’)Karolel cpelbl, IUIAaHUPOBAHUS TIOCTYNKOB M OIEHKHM WX BO3MOXHBIX
MOCJICICTBUUI JIJISL OKPYIKAIOILIEN CPEBI;



e — OCO3HaHHE TTI0OATHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOIJIEM U IMyTeH UX PEIICHHS,

e 8) amanTanmuu K M3MEHSIOIIAMCS YCJIOBUSIM CONMAJIBLHOI ¥ MPUPOTHOM Cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPH BBITIOJIHCHUH WCCIICOBAHUN W MPOCKTOB
(bu3HYECKON HAIIPaBICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHUX;

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUICCKYIO e TEIHHOCTH;

e —MOTPEOHOCTH B (DOPMUPOBAHNH HOBBIX 3HAHUH, B TOM 4ncje GOPMYITHPOBATH UIIEH,
MIOHSITUS, THUIIOTE3bI O PU3NIECKUX O0BEKTAX U SBIICHUSX,

e — OCO3HaHHE JEe(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

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

e — CTpPEMJICHHE aHAJU3UPOBAThH M BBISBIATH B3aMMOCBSI3H MPUPOILI, OOIIECTBA U
HYKOHOMUKHU, B TOM YHCJIE C UCIIOIB30BAHUEM (PU3UUECKUX 3HAHUM;

e — OIICHKA CBOMX JIEUCTBUI C YUETOM BIUSHUS HA OKPYKAIONIYIO CPEAY, BO3ZMOKHBIX
rJI00aJIbHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOoeHHsS MporpaMMbl Mo (PU3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl y oOyyatomierocst OynyT cpopmMupoBaHbl MeTanpeAMeTHbIe Pe3yJabTaThl,
BKJIIFOUAIOLIUE [T03HABATEJIbHBIC YHUBEPCAIbHbBIC YUeOHbIE 1EHCTBUS, KOMMYHUKAaTUBHBIE
YHUBEpCaIbHbIE yUeOHBIE IEHCTBHS, PETYISTUBHBIE YHUBEPCAJIbHBIE YUEOHbIE ACHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBU:

e BBISBIISITH U XapaKTEPHU30BaATh CYIECTBEHHBIE IPU3HAKA OOBEKTOB (SIBICHH );

e YCTaHABIWBATh CYIIECTBCHHBIA MpPU3HAK KIACCU(UKAIIUU, OCHOBAHUS ISt
000011IeHNs U CPAaBHEHUS,

e BBIABJSITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paccMaTpuBaeMbixX (hakTax,
JTAHHBIX ¥ HAOJFOICHUSX, OTHOCSAIITUXCS K (PU3UUCCKUM SBJICHUSM;

e BBISABJISITH IPUUUHHO--CIIC/ICTBEHHBIE CBSI3U MPU U3YUCHUHN (HU3UICCKUX SBIICHUHN
U TIPOIIECCOB, JIeJaTh BHIBOJBI C UCIIOIb30BAHUEM JICTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKIJIFOUCHHM, BBIBUTATh TUTIOTE3bI O B3AUMOCBS3SIX (DU3NIECKUX BEIMUNH;

e CaMOCTOSITEIBHO BBIOMpATh CMOCOO pelleHus y4dyeOHoUW ¢u3nueckoil 3amayu
(cpaBHEHHE HECKOJILKMX BapUAHTOB PEIICHMS, BEIOOP HanOOIee MOIXOISIIETO C
y4EéTOM CaMOCTOSTEIILHO BBIICICHHBIX KPUTEPHCB).

Ba3oBble uccienoBaTeabckue JeiicTBUS:

e HCIOJb30BATh BOIIPOCHI KaK MCCIIEOBATEHCKANA HHCTPYMEHT TTO3HAHNUS,

e TMPOBOJHUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY TIUIAHY OTBIT, HECJIOXKHBIN
(U3UYIECKHI SKCIIEPUMEHT, HEOOJIBIIOE UCClIe0BaHNe (DU3NUSCKOTO SBIICHHS;



OIICHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTHh WH(OPMAIIHIO, TTOJIYICHHYIO B
XOJI€ UCCIICTOBAHUS MIIN DKCIIEPUMEHTA,;

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

POTHO3UPOBATh BO3MOKHOE JalbHEHIIee pa3BUTHE (PU3NUECKUX POIECCOB, a
TaK)Ke BBIIBUTaTh TPEATONOKEHUSI 00 WX Pa3BUTUHM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ ungopmanme:

NPUMEHSTh Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI MIPU MTOUCKE U 0TOOpE
uHpOpMalMK WM JaHHBIX C Y4ETOM IMPEUIOKCHHOM YyueOHOH (u3nuecKoit
3a/1auu;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUOB U (OPM IIPENCTABICHHUS;

CaMOCTOSATENIbHO BBIOMpAaTh ONTUMANIbHYIO ()OpMY IpEICTaBlIeHUs UH(pOpMaUU
U WUIIOCTPUPOBATh PELIAEMbIE 3a/1a4d HECJIOKHBIMU CXEMaMU, AUarpamMMaMu,
UHOU rpaduKoi U UX KOMOMHAIIMSIMU.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBLIC y‘leﬁﬂble I[CﬁCTBPISI:

B XOJIe 00CY>KJIeHHUsI Y4eOHOr0 MaTepuaia, pe3yyibTaToB JabopaTOPHBIX padoT U
IPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYX AaeMOI TeMbl U BBICKA3bIBAThH
U7ie, HalleJICHHbIE Ha PEIICHHUE 3a/laud U TMOJep>KaHue 0JIarokenaTeIbHOCTU
OOIICHUS,

COTIOCTaBIIATh CBOM CYXKICHHUS C CYXICHUSMU NPYTHX yYaCTHHUKOB IHAIIOTA,
0oOHapy>KUBaTh Pa3IMINEC U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJUYHO TPEJCTABIATh PE3YJbTAaThl BBITIOJIHEHHOTO (PU3MYECKOrO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboThI PU PEIICHUH KOHKPETHOU (Pr3ndecKoi mpoOIeMbl;

NPUHUMATh 11eJTM COBMECTHOM JeSTENHHOCTH, OPraHU30BBIBAThH JACHCTBUS 1O €€
JOCTIDKCHHIO: PACTIPENCIsITh PO, OOCYXAaTh TMPOIECCHl W PE3YJIbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOKO YacTh pPabOThI, JOCTHUTAs KA4ECTBEHHOTO pe3yibTaTa IIo
CBOEMY HANPABJICHUIO U KOOPIAUHUPYS CBOM JACHCTBUS C JAPYTUMH YICHAMHU
KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJaJa B OONMH TPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSTEIIEHO C(OPMYITHPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISABIIATDH HpO6H€MBI B JXU3HCHHBIX H y‘IC6HBIX curtyanusx, TpC6YIOH_II/IX pIRIb |



peuieHus GU3NIeCKUX 3HaHUM;

OpDMEHTHUPOBATBCA B PAa3IMYHBIX  IOAXOAAX  NPUHATHAS  PELICHHUU
(MHAMBUAYAJIBHOE, IPUHSATUE PELICHUS B TPYIIIE, IPUHIATHE PELIEHUI IPYNION);
CaMOCTOSITENIBHO COCTABJISATh aJITOPUTM pellieHus (PU3MUECKOH 3a1auu WIN IUIaHa
UCCIIEIOBAHUS C YUETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh IIpeIaracéMble BaApUaHThl PELICHUM;

JeNaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, SMOIHUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aICKBaTHYIO OIIEHKY CUTYallUH U MpeJjiaraTh IiaH €€ U3BMEHEHNS,
OOBSACHSATH MPUUYMHBI JOCTHKEHUS (HEOCTHXKEHUSI) PE3YJIbTATOB JIEATEIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh (B TOM YHCJIE€ B XOJl BBIIOJHEHUS
(U3UYECKOr0 HCCIEIOBAHUS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
M3MEHUBIIMXCS CUTYaI[ui, YCTAHOBJICHHBIX OITMOOK, BOBHUKIIUX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0si HA MECTO JPYroro 4eyjoBeKa B XOJE CIOpa WIM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JIPYToro;

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

HHPEAMETHBIE PE3YJIBTATBI

K koHily 0o0yuyeHuss B 7 KJiacce MpEIMETHbIE pe3yJjbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUYAIOIIMXCA YMEHUM:

UCTIOJIb30BaTh MOHATHUS: (U3NYECKME M XUMHUUYECKHE SIBJICHUS, HaOIO/ICHUE,
HKCIIEPUMEHT, MOJEb, TUIOTEe3a, E€AMHMIBI (U3MUYECKUX BEIMYUH, aTOM,
MOJIEKYyJa, arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KUJKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWXKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOIUHEHHOE),
TPAEKTOPHsl, PAaBHOJACUCTBYIOIIAs cuia, Aepopmanus (ynpyras, miacTuyeckas),
HEBECOMOCTb, COOOUIAIOIINECS COCYIbL;

paznmuuath siBaeHus (nuddys3usi, TEMIOBOE JBUXEHUE YacCTHI[ BEIIECTBa,
PaBHOMEpPHOE NBUYKEHUE, HEPABHOMEPHOE JIBUKEHUE, VHEPLIUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHONM OCHIO
BpalleHus, Mepegavya JaBlIeHUs TBEPIABIMHU TeJlaMU, KUAKOCTSIMU U Ta3aMu,
aTMoc(epHOe JaBlieHUE, TUIaBaHUE TeJ, MPEBPAIICHUS MEXaHUYECKOU SHEPIHH )
0 ONUCAaHHUIO HMX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHHE M3YUYEHHBIX (PU3UUECKUX SBICHUN B OKPYKaIOIIEM
MHUpE, B TOM uuciie (PU3nyYecKue SIBICHUS B MPUPOJE: MPUMEPHl ABUKEHUS C
Pa3IMYHBIMUA CKOPOCTSAMU B KMBOU U HE)KUBOU MPUPOJIE, IENCTBUE CUIIBI TPEHUS
B IIPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOro JAaBJICHUS HA >KUBOM OpPraHU3M,



TJIaBaHue pPbIO, pplYaru B TeJie YelIOBeKa, IPHU ITOM MEPEBOAUTH MPAKTHUIECKYIO
3a/1auy B y4eOHYIO, BBIJIEISThH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PHU3UUECKUX
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, >KMJIKOCTH, ra3a), BBITAIKMBAIOIIAS CHIIA,
MexaHudeckasi paboTa, MOIIHOCTh, IUIEYO CUJIbI, MOMEHT CHJIbI, KOI(DPUIIMEHT
MOJIE3HOTO JIEUCTBHUS MEXaHU3MOB, KMHETHUYECKash U MOTECHIMAJIbHASL SHEPrus),
OpU OMHCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIBb3YEMBIX
BEJIMYMUH, HMX OOO3HAUCHHMS W EAWHUIBI (PU3NYECKUX BEITUYMH, HAXOAWUThH
(GopMyIbl, CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYUHY C JIpPYTHMH
BEJIMYMHAMH, CTPOUTh TpapUKd H3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYUH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3UUECKUE SIBJICHHUS U MPOLECCHI, UCIOJIb3Ys
MpaBWia CIOXKEHUs Cu (BIIOJb OJHOW MpsMoi), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumena, NMpaBWIO paBHOBECHs phluara (OJOKa), «30JI0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAaHEHHsS MEXAHWYECKOW DSHEPruu, IPU ITOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTHYeCKOe
BBIPA)KCHHE;

OOBACHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluld MNPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
MPUYUHHO--CJICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 1-2 JOTrHYecKHux
miaroB ¢ omopod Ha 1-2 wu3y4eHHBIX CBONCTBAa (DUBUYECKUX SIBJICHUM,
(pu3nYeCKuX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B 1—2 JOeHCTBUS, UCHOJb3YysS 3aKOHBI U (POPMYIIbI,
CBA3BIBAIOIIME (PU3NYECKHE BEIUYMHBL: HAa OCHOBE aHAJM3a YCIOBUS 3aJa4yd
3aMMUChIBaTh KPATKOE YCJIOBHE, MOACTABIATH (DU3NYECKUE BEIUUUHBI B (DOPMYJIBI
U TPOBOJUTH pPacu€Thl, HAXOJUTh CIPABOYHBIC JaHHbIE, HEOOXOIUMBIEC IS
pelleHusl 3ajad, OILICHWBATh PEAJUCTUYHOCTh IOJIYYEHHON (PU3NYecKon
BEJINUUHBIL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METO/IOB, B OMMCAaHUHU HMCCIIEAOBAHUS BBIIEIATH MTPOBEPSIEMOE MPEANOIOKEHNE
(rumotesy), pazIuyaTh U HHTEPIPETUPOBATH MOJIYYEHHBIA PE3YJIBTAT, HAXOAHUTH
OLIMOKY B XOJI€ OTbITA, Ie]aTh BHIBOBI 110 €T0 pe3yibTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3HUUECKUX
CBOMCTB Tes: (OpMYyIupoBaTh MpPOBEPSiEeMble MPEANON0XKEHHs, COOUpPATh
YCTAaHOBKY H3 MPEUIOKEHHOTO O00O0pYJOBaHMsI, 3alMUCBhIBATH XOJl ONbITa U
(dbopMyIHpOBaTH BHIBOIBI,

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



CHJIBI M TEMIIEpaTyphl C HCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX MPHOOPOB,
3amuchiBaTh TOKazaHus NOpuOOpoB €  YYETOM  3aJaHHOM  abCOMIOTHOM
MOTPENIHOCTH U3MEPEHU;

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOM BEIMYUHBI OT
JIpPYrol C UCIOJb30BAaHUEM MPAMBIX HU3MEPEHHH (3aBUCHUMOCTU  IIyTH
PAaBHOMEPHO [IBHIKYIIETOCS Te€jda OT BPEMEHM JIBIXKCHMS Tella, CUJIbl TPEHUS
CKOJIbKEHUS OT Beca Teja, KauecTBa OOpabOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHUJIBI TPEHHUS OT TIUIOMIAJAM CONPUKOCHOBEHHS TEJ, CHJIbI
yOPYroCTA OT YJJIMHEHUS TPY>KUHBI, BBITAJKUBAIOIIEH CHJIBI OT OO0BEMaA
MOTPYKEHHOW YacTHU TeJla U OT IUIOTHOCTU JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTHU TeJa, OT TITyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH IJIaBaHUs
TeJ, YCIOBUM paBHOBECHUs] pblyara W OJIOKOB), y4acTBOBaTh B IIAHUPOBAHUU
y4eOHOr0 UCCIIEeI0BaHuUsl, COOMPATh YCTAHOBKY U BBIIOJIHITH U3MEPEHUS, CIETYs
OpeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTAThl MOJYYEHHOW 3aBUCHMOCTU
(U3HUECKMX BEJIMYUH B BUAE MNPEIJIOKEHHBIX TaONHUI] W TrpauKOB, AENaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHSI (PU3MUYECKUX BEJIIMYUH (MIOTHOCTH BEIIECTBA
KUJAKOCTH U TBEPAOIrO Tella, CHJIa TPEHUsI CKOJBXKEHUS, NTaBJICHHUE BO3/yXa,
BBITAIKMBAOIIAs CWIA, JACUCTBYIOIIas HAa NOTPYKEHHOE B KUIKOCTH TEJIO,
KOO(QGUIUEHT TOJE3HOr0  JCHCTBUS  MPOCTBIX  MEXaHU3MOB),  CJlenys
OPEUIOKEHHOM  WMHCTPYKLUMHU: TIPU  BBINOJHEHMM H3MEPEHUH  coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISITH 3HAUEHUE HCKOMOW BEJINYUHBI;
coOI01aTh TMpaBHJia TEXHUKH O€30MaCHOCTH MpuU padoTe C J1adopaTopHBIM
00opy10BaHUEM;

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

XapaKTepHU30BaTh MPUHLMUIIBI JEHCTBUS U3YYEHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ OMOPOM Ha UX ONucaHus (B TOM YHCIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOM
HAacoc, apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBaX (U3WYECKUX SIBJICHUM U
HE00X0ANMbIE (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH HpUMEPHl (HAXOAUTh HH(POPMALMIO O MpUMEpax) MPAKTHYECKOTO
WCIIOJIb30BaHus (PM3UUYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JJIsi 00eCHeUeHUs
Oe3omacHOCTH TIpH OOpaIeHuu ¢ TprudopaMu U TEXHUYECKUMH yCTPONUCTBAMH,
COXPAaHEHHUsI 3J0POBbsI M COOMIOACHHUS HOPM HKOJIOTMYECKOTO MOBEACHUS B
OKPYKarolIEn CpeLe;

OCYUIECTBJISATH OTOOpP UCTOYHUKOB MH(popMalu B UHTepHETE B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM U MyTEM
CpPaBHEHHUS PA3IUYHBIX UCTOUYHUKOB BBIIEIATh MHPOPMAIUIO, KOTOpask SBISETCS



MIPOTUBOPEUNBOM HIIK MOKET ObITh HEJOCTOBEPHOM;

WCIONIb30BaTh MpPH BBIMOJIHEHUH YYEOHBIX 3aaHuil HAyYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COACPIKAHMS, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WuTepHer, BnaaeTh NpuéMaMu KOHCIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
MH(POpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE
2-3 WCTOYHUKOB HH(MOpManuu (U3HMYECKOTO COJEp)KaHUSA, B TOM UHUCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIICHHS O pe3yibTaTax MPOEKTOB MM Y4eOHBIX
UCCIIEIOBAaHUM, NPU ATOM TPAaMOTHO HCHOJIb30BaTh W3YYEHHBIN NOHATUHHBIN
anmnapar Kypca (U3MKH, CONPOBOXKAATh BHICTYIIJICHUE [TPE3CHTALIUEH;

IpU  BBINOJHEHUH Y4YeOHBIX TMPOEKTOB M HCCIENOBAaHUN  paclpeieniTh
00513aHHOCTH B TPYIINE B COOTBETCTBUHU C MTOCTABICHHBIMHU 3a/1a4aMH, CICIUTH 32
BBITIOJTHEHUEM TUJIaHA JACWCTBHIA, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJAJI B
JESITeIbHOCTh TPYIIbI, BBICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koniy oOydenuss B 8 kjiacce mpeaMeTHBbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh IOHATHS: Macca W pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBHIKCHHE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSIHUSI BELIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tena, HACHIIIECHHBIM M HEHACBHIIIEHHBIM Iap, BJIAXXHOCTb BO3]yXa,
TEMIIEpaTypa, BHYTPEHHSsS JHEPrus, TEIUIOBOM JIBUTaTelb, 3JIEMEHTapHbBIN
ANEKTPUYECKUIN 3apsf, SJEKTPUUYECKOE II0Jie, NPOBOJHUKH U JUAJIEKTPHKH,
MTOCTOSTHHBIN 3JICKTPUYECKUNA TOK, MATHUTHOE I10JIE;

paznuyaTh SBJIEHUS (TEIUIOBOE pACIIMPEHUE U CXKaThe, Tervlonepeaaya,
TEIJIOBOE PABHOBECHE, CMAauyMBAaHME, KalWJULIPHBIC SIBICHUS, HWCIIAPEHUE,
KOHJEHCalusl, IUJIaBJI€HHE, KpUCTauiM3auus (OTBEpAEBAaHUE), KHIICHUE,
Terjonepenaya (TEIIONPOBOAHOCTh, KOHBEKIMS, HW3IyYEHHE), DIEKTpU3AIUSL
TeJ, B3aUMOJEUCTBHE 3apsAOB, NEWUCTBHS JIIEKTPHUUECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJCHCTBUE MAarHUTOB, JEWCTBME MAarHUTHOIO TIOJIA Ha
OPOBOJHUK C TOKOM, OJJIGKTPOMAarHWTHasT MHAYKLHS) [0 OINHUCAHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIMX JAHHOE
(u3HUecKoe SBICHUE;

pacno3HaBaTh NPOSBICHUE M3YYCHHBIX (DU3NYECKUX SIBJICHUM B OKpYXKaIOLIEM
MUpE, B TOM Uucie (PU3NUECKHe SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE
Y KalWUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUPOAE, u3nyyenue ConaHna,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, HHe,
CHEera, OJEKTpUYECKHE SABJICHHS B aTMocdepe, dSIECKTPUUYECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE TOJe 3eMJIH, JIpei( MOIIOCOB, POJIb MATHUTHOTO MOJIS
JUISL )KU3HU Ha 3emile, IOJIIPHOE CUSTHUE, IPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO
3aja4y B yueOHYI0, BBIACISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (DPU3HUUECKUX



SIBIICHUI;

OMHCHIBATh HM3YYCHHBIC CBOWCTBA TN U (PU3NUYECKHE SBICHUS, HCIOJB3YS
¢u3nueckrue BEIMYMHBI (TeMIeparypa, BHYTPEHHSSI DHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJieJbHas TEMJIOEMKOCTh BEIECTBA, YACNbHAs TEIUIOTa IJIaBJICHUS,
ylenbHasg TeIuloTa MapooOpa3oBaHus, yJeibHas TEIJIOTa CropaHusi TOIUIMBA,
KO3 QUIIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTENIbHAS
BIQKHOCTh BO3/lyXa, OJJIEKTPUYECKUN 3apsl, Cuila TOKa, DIEKTPUIECKOe
HanpsDKEHUE, COMPOTHUBIIEHHWE  MPOBOAHHMKA, YJEIbHOE  COMPOTHBIICHUE
BelIeCTBa, paboTa W MOIIMHOCTh AJIEKTPUYECKOrO TOKa), MpU OMHCAHUH
NpaBWIBHO  TPAKTOBaTh (PU3WYECKU CMBICI  HMCHOJB3YEMbIX  BEIUYMH,
0003HAaUeHUS W €OUHUIBI (PU3NYECKUX BEJIMYWH, HAXOAWTHh (HOPMYIIBI,
CBS3BIBAIONIUE JTAHHYIO (U3UYECKYI0 BEIUYHHY C JPYTUMUA BEIUYHHAMM,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUIECKUX BEITUINH;
XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBJICHUS U MPOLIECCHI, UCIIONb3Ys
OCHOBHBIC  TOJIOKEHUS  MOJEKYJSIPHO--KHHETUYECKOH  TEOpUM  CTPOCHUS
BEIIECTBA, MPUHIUIT CYNEPIO3UIMN T0JIel (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHHs 3apsnaa, 3akoH Oma g ydacTka nenu, 3akoH Jlxoyns—JIenua,
3aKOH COXpaHEHWsI SHEPTUH, MPHU STOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aITUCHIBATh €T0 MATEMATUYECKOE BhIPAKECHUE;

OOBSACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYaIHH MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKkTepa: BBISIBIISATD
MIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOWTH OOBACHEHHWE W3 1-2 JOrmyecKkux
maroB ¢ omnopoid Ha 1-2 Wu3yYeHHBIX CBOWCTBA (DU3MYECKHX SBICHHIA,
bu3HUeCcKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aladyd B 2—3 JIEWCTBHsI, UCIOJIb3YS 3aKOHBI U (HOPMYIIbI,
CBsI3BIBAIONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a7auu
3aMKMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTATOK IAHHBIX MJIS PEIICHUS
3a/laud, BBIOMpPATh 3aKOHBI U (HOPMYJBI, HEOOXOAUMBIE I €€ peIIeHuUs,
NPOBOJUTh PAacu€Thl W CPaBHUBATH IMOJYYEHHOE 3HAYCHHE (PU3NUYECKOMN
BEJIMYHMHBI C U3BECTHBIMU JAHHBIMH;

pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPH MTOMOIIH (DU3UISCKUX
METOJIOB, WCIOJIb3Yysl OIMCAaHUE WCCICNOBAHUS, BBIACIATH TMPOBEPSIEMOE
NpPEINoNIO’KeHNEe,  OICHMBATh  NPABWIBHOCTh  TOPSAKA MIPOBEICHHMSI
WCCJICIOBAHMSI, JISTIaTh BBIBOJIBI;

MPOBOJIUTH OMBITHl MO0 HAOMIOACHUIO (PU3WYECKUX SIBICHUNM WU (DU3NIECKUX
CBOMCTB Ten (KamWUISPHBIE SBJICHHS, 3aBUCUMOCTh JABJICHUS BO3IyXa OT €To
o0BEMa, TeMmrepaTyphl, CKOPOCTH TMpoOIlecca OCTHIBAHUS W HArpeBaHUs TPHU
W3Iy4eHUH OT IBeTa H3JIydaromiedl (TOTIONIAronIel) MOBEPXHOCTH, CKOPOCTh
WCTIapEHUs] BOJBI OT TEMIEPATyphl JKUJIKOCTU MW IUIONMIA[A €€ TMOBEPXHOCTH,
ANEKTPU3ALMS TN U B3aMMOJICHCTBHE YIIEKTPUUECKUX 3aPsI0B, B3AUMO/ICHCTBUE



MIOCTOSIHHBIX ~MAarHUTOB, BH3yaJld3alMsl MAarHUTHBIX TOJEH TIOCTOSHHBIX
MarHuToB, JAEWCTBHMS MAarHUTHOTO MOJS HAa IPOBOJAHMK C TOKOM, CBOHCTBA
AJIEKTPOMAarHuTa,  CBOHCTBA  AJIEKTPOJABHUIaTeNsl  IOCTOSHHOTO  TOKa):
(opMyIupOBaTh MpPOBEPSEMBIE MPEANOJIOKEHUS, COOUpaThb YCTaHOBKY U3
MpeJIoKEHHOT0 000pYyAOBaHUsA, OINUCHIBATH XOJ OMbITa U (OPMYyIUPOBATH
BBIBO/IbI;

BBIIIOJIHATh NOPSIMbIE HM3MEPEHUs TEMIEPATYPbl, OTHOCHUTEIILHOM BIIAXKHOCTH
BO3/lyXa, CHUJIbl TOKA, HAIIPSHKEHUS! C UCIOJIB30BAHUEM aHAJIOIOBBIX NPHUOOPOB U
JaTYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBAThH PE3YJIbTATHl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT
JIPYrol ¢ MCHOJB30BAHUEM MPSAMBIX U3MEPEHHUI (3aBUCUMOCTBH CONPOTHBIICHHS
MPOBOJIHMKA OT €ro JJIMHBI, IJIOIIAAM MONEPEYHOTI0 CEYEHUS W YNEIbHOTO
CONPOTHUBJICHUS BEIIECTBA IIPOBOJIHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK,
OT HAaNpsKEHHs Ha NPOBOJHUKE, HCCIEAOBAaHUE IIOCIIEIOBATEIBHOIO U
MapajyieIbHOTO COEJWHEHUN MPOBOJHUKOB): IUIAHUPOBATh KCCIIEIOBAHUE,
coOHpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHUS, CIENys MPEIJI0KEHHOMY IUIaHy,
(ukcupoBaTh pe3ynbTaThl IOJYYEHHOW 3aBUCUMOCTH B BHUAEC TaOmUI W
rpaduKoB, AeaTh BBIBOJbI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

OPOBOJUTh  KOCBEHHbIE H3MEpPEHUs  (PU3NYECKUX BEIUYUH  (yJeibHas
TEIJIOEMKOCTh BEILIECTBA, COMPOTUBJIEHUE IMPOBOJHUKA, paboTa M MOIIHOCTh
ANEKTPUYECKOTrO TOKa): IUIAHUPOBATH U3MEPEHUS, coOupaTh
DKCIIEPUMEHTAJIBHYK) YCTAHOBKY, CIIEAys MPEMIOKEHHOW HWHCTPYKIUH, |
BBIYKCIIATH 3HAYECHHUE BEJINYUHBI,

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

XapaKTEepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € ONOPOM HAa UX ONUCAaHUA (B TOM YHCIIE: CHCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETp, NTapoBasi TypOHHa, aMIepMeETp, BOJIBTMETP, CUETUHUK SIEKTPUUECKOM
SHEPTUH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HArPEBATEIbHBIE AIEKTPOIPUOOPHI
(mpumepsr), ANEKTPUUECKUE peIoXpaHUuTENH, AIEKTPOMATHUT,
ANEKTPOJBUTaTENb IOCTOSHHOIO TOKA), HCIIONb3ysl 3HAaHUS O CBOMCTBax
bu3HUecKUX SBICHUN U HEOOXOAUMBIEC (PH3NYECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTENbHbBIE MPUOOPHI
IO CXeMaM M CXEMaTHYHBbIM PUCYHKAM (3KMJIKOCTHBIH TEPMOMETp, TEPMOC,
NCUXPOMETP, TUTPOMETP, JBUTATEIb BHYTPEHHErO CropaHus, 3JEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPHUYECKUX LENEe C MOCIEeI0BaTEIbHBIM U
napajuleIbHBIM COEAMHEHHUEM JJIEMEHTOB, pa3iuyas YCIOBHbIE 00O03HAYEHUS
3JIEMEHTOB AJIEKTPUYECKUX LIETIEH;

OPUBOJAUTH IPUMEPHI (HAXOAUTh MH(MOPMAIUI0 O MpUMEpax) MPaKTUYECKOIro



MCIOJIb30BaHUA (PU3UUECKUX 3HAHUHN B MOBCEAHEBHOW KU3HU JUJIsI 0OecTeueHus
06e3omacHOCTH IpHU OOpalieHuu ¢ ITpuOOpaMu U TEXHUYECKUMH yCTPONCTBAMU,
COXpaHEHUsl 370pPOBbS M COOJIOJEHUS HOPM SKOJOTUYECKOrO TOBEICHUS B
OKpY’KaIOLIEH Cpene;

OCYUIECTBJISATh MOUCK MHpOpMaluu (HU3NIECKOro coaepkanus B HTepHere, Ha
OCHOBE UMEIOIIMNXCS 3HAHUW U MYTEM CPAaBHEHUS JOMOJHUTEIbHBIX UICTOYHUKOB
BBIICTIATH UHGOPMAIIUIO, KOTOpas SBISETCS MPOTHBOPEUMBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPHU BBIMIOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO--TIOMYJISIPHYIO
auTeparypy GU3HMYECKOTo COAEp>KaHUs, CIIPABOYHBIE MAaTepUaibl, PECYPChl CETH
WuTepHer, Bnaaerh npuéMaMu KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs
nH(}OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIEC MMMCbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001Iast
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MUECKOIO COJECp’KaHUS, B TOM
quclie MyOIMYHO NMPEACTABIIATh PE3YIbTaThl IPOESKTHOM WIIM UCCIIE0BATEIbCKOM
NEATENbHOCTH, MPU 3TOM TIPAMOTHO MCIOJB30BAaTh W3YUYEHHBIM MOHATUHHBINA
anmnapart Kypca (GU3MKH, CONMPOBOXKIATh BHICTYIUICHHE MTPE3EHTALINEH;

IPU BBINOJHEHUH Y4€OHBIX MPOEKTOB U MCCIEAOBAHUN (DU3MUECKUX MPOLECCOB
pacnpenenaTb O0s3aHHOCTH B TpyNIEe B COOTBETCTBUU C IOCTABJIEHHBIMU
3aJla4aMu, CJIEIUTh 32 BBIIOJHEHUEM ILJIaHA JEHCTBUU M KOPPEKTUPOBATH €rO,
aJ€KBAaTHO OLEHHUBAThb COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIIHI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aMMOJEUCTBHE, MPOSBISAA TOTOBHOCTh
paspeniaTh KOHGIUKTHI.

K konmy oOyuenus B 9 KJiacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHA: CHUCTEMA OTCUETA, MAaTepHalIbHAsi TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JBIKEHUs, Jedopmauus  (ympyras,
MJIaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3ku, LEHTP TKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TAKECTH
TBEPIOTO TEa, pPaBHOBECHME, MEXaHUYECKHE KOJeOaHUs U BOJHBI, 3BYK,
uH(ppa3ByK u YIbTPa3BYK, AIEKTPOMAarHUTHbHIE BOJIHBI, nIKasna
ANIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb M JAJIbHO30PKOCTb, CIEKTPbI
UCIyCKaHUs U TOIJIONIeHUs, anb(da-, 0eTta- U TamMma-u3IyyeHus, H30TOIIbI,
sIEpHAsi DHEPTEeTHUKA;

paznuuath sBJI€HUA (PaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEIHOE BUXKEHUE, CBOOOAHOE MajJicHHUEe
T€J, PABHOMEPHOE JBWKEHHE II0 OKPYKHOCTH, B3aUMOJACHCTBHE  TEIL,
pEakTUBHOE  JIBI)KEHHME, KoJjeOaTelbHOE  JBWXKEHUE  (3aTyXawllue u
BBIHYKJICHHBIE KOJIeOaHwMs), pe30HAHC, BOJHOBOE JBI)KCHHE, OTPAKEHHUE 3BYKa,
MPAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAKEHNUE U MPEIOMIIEHUE CBETA, MOJHOE



BHYTPEHHEE OTPAKEHHE CBETA, PA3JI0KEHHE OEJIOro CBETa B CIIEKTP U CIOKEHUE
CIIEKTPAJIbHBIX I[BETOB, AUCIIEPCUSA CBETA, E€CTECTBEHHAs pPaJUOaKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa M3JIy4Yy€HHsA) MO ONHUCAHHUIO UX
XapaKTEpHbIX CBOWCTB W HA OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JAaHHOE
¢uznyeckoe sBICHUE;

pacrno3HaBaTh MPOSBICHHE H3YyYEHHBIX (DU3MUECKHUX SBICHUN B OKpY)KAIOIIEM
Mupe (B TOM 4ucie (U3HUECKHUE SBICHUS B TMPUPOJAE: MPUIUBBI U OTJIMBBHI,
nBkeHue I1uiaHeT COJHEYHOM CHCTEMbl, PEAaKTUBHOE [IBH)KCHUE IKUBBIX
OpPraHU3MOB, BOCIPUITHE 3BYKOB JKUBOTHBIMH, 3€MIICTPACCHUE, CEHCMHYECKUE
BOJHBI, I[yHaMH, 3XO, LIB€Ta Te€J, ONTHYECKUE SBJICHHUS B MPUPOJE,
Ouonoruueckoe JeHCTBHE BUAMMOIO, YIbTPa(pUOIECTOBOIO U PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBIM paJMOAaKTUBHBIM (OH, KOCMHYECKHE JIy4H,
PaAMOAKTUBHOE U3JIy4EHHE IMPUPOJHBIX MHHEPAIIOB, JEHCTBHUE PaJUOAKTUBHBIX
U3Iy4YeHUI Ha OpraHu3M uYesloBeKa), IMpPU 3TOM NEPEBOAUTH INPAKTUYECKYIO
3a/1a4y B yu4e€OHYIO, BBICISITh CYIIIECCTBEHHBIE CBOMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBIICHMI;

ONKCHIBATh M3YYECHHBIE CBOWCTBA TE€I M (PU3HYECKHUE SIBJICHUS, HCIONb3Ys
(¢u3nueckue BENMYMHBI (CpelHssi M MIHOBEHHAass CKOPOCTh Tella TIpH
HEPABHOMEPHOM  JIBUKEHUM, YCKOpPEHHE, MEpEeMEIIECHNe, IyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO
HajeHus, BeC Tejla, UMIIYJIbC Tella, UMIYJbC CHUJIbl, MEXaHWYecKas pabdoTa u
MOIIIHOCTh, MOTEHIMANbHAS HHEPrus Teja, MOJHATOrO HaJ I[OBEPXHOCTHIO
3eMJIM, TOTEHIMAlbHAsl DHEPrus CKATOW MNPYKUHBI, KUHETHYECKash SHEpPrus,
MOJTHAsl MEXaHU4YecKasl SHEprusi, MepuoJ U 4acToTa KoJeOaHWH, JIMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHMUS
cpenbl), TpH ONHCAHWM TPABUIBHO TPAKTOBaTh (DU3UYECKUN  CMBICIT
UCIIOJIb3YEMbIX BEJIIMYMH, OOO3HAUYEHHUS] M E€AUHUIBI (PU3HUYECKUX BEIMYUH,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHUHY C APYTHUMHU
BEJIMYMHAMHU, CTPOUTHh TpapUKd HU3YUYEHHBIX 3aBUCUMOCTEH (HU3HUECKHUX
BEJINYWH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHHUS U MPOLECCHI, UCIOJIb3YS
3aKOH COXPAaHEHMsS] DSHEpPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MNPUHIUI
CYNEpIO3ULIMA CHJI, TPUHIMI OTHOCUTEeNbHOCTU [anuies, 3axoHbsl HbroToHa,
3aKOH COXPaHEHHsS HMIIYJIbCA, 3aKOHBI OTPAXXEHUS M TMPEIOMIICHUS CBETa,
3aKOHBI COXPAHEHUs 3apsAJI0BOTO M MACCOBOI'O YHWCEN MPU SAEPHBIX PEAKLUSAX,
Opy 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIllMCHIBATh €ro0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyallMl TMPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MPUYMHHO--
CJIEICTBEHHBIC CBSI3H, CTPOUTH OOBICHEHNE U3 2—3 JTIOTUYECKHX IIAaroB C OTIOPOM



Ha 2—3 W3yYCHHBIX CBOMCTBA (PM3MUECKUX SIBICHUU, (PU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEM;

pemarh pacu€THbIC 3a7a4d (OMUPAIOIIHECS HA CUCTEMY W3 2—3 ypaBHEHHH),
WCIIONIB3ysl 3aKOHBI W (DOPMYJIBI, CBS3BIBAIONIME (PU3MUECKHE BEIMYHUHBI: Ha
OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3alMChIBaTh KPAaTKOE YCIOBHUE, BBISABISATH
HEJOCTAIOIMEe WM W30BITOYHBIC JaHHBIC, BBIOMPATH 3aKOHBI U (POPMYIIBI,
HEO0OXOIUMBbIE VISl PEIICHHUs], TPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD
MOJTYYCHHOTO 3HAYEHUS (PU3UIECKOUN BEITMUNHEI;

pacrmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh MPH MOMOIIH (HU3UIECKUX
METOJIOB, HCIIOJIb3Ysl OINUCAHUE MCCIEOBAHUSA, BBIICIATH MPOBEPSIEMOE
NpEAnojoKEeHWe,  OLIEHMBaTh  MPAaBWIBHOCTh  TOpAJKA MPOBEICHUS
WCCJICIOBAaHMS, JIeJaTh BHIBOJIBI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOTIOICHUN 1
OTIBITOB;

MIPOBOJIUTH OMBITHI M0 HAOMIOACHUIO (DU3WYSCKUX SIBICHUNA WU (DU3UICCKUX
CBOMCTB Ten (M3y4eHHe BTOPOro 3akoHa Hel0TOHA, 3aKk0OHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh Tepuojia KoJeOaHUN MPYyKMHHOTO MasTHHKAa OT MAacChl Irpys3a U
KECTKOCTU TPYXKUHBI M HE3aBHUCHUMOCTH OT aMIUIMTYIbl MaJIbIX KOJICOAHWUH,
MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, PA3JIOKEHUE OCJIOTO CBETa B CIICKTD,
U3YYCHHE CBOWMCTB M300paXKCHHS B IJIOCKOM 3€pKaje U CBOMCTB M300pa)KeHUs
npeaMeTra B coOuparonieil JinH3e, HaOIOJIEHWE CIUIONMIHBIX W JIMHEHYaThIX
CHEKTPOB M3TYUYEHHUS): CAMOCTOSITEIbHO COOUpATh YCTAaHOBKY W3 M30BITOYHOIO
HaOopa o0OOpynOBaHUs, OINHUCHIBATH XOJ OMNbITAa © €ro  pPe3yJbTarhl,
bopMyIUpPOBaTH BBIBOBI,

MPOBOJUTH TIPU HEOOXOJUMOCTH CEpUI0 TPSAMBIX H3MEPEHUM, OINpeaess
CpelHee 3HAaYeHHE U3MepAEeMO BeIMUUHBI ((POKYCHOE pacCTOsSTHUE COOMparoIen
JIMH3BI), 000CHOBBIBATh BHIOOP Crtocoba u3MepeHus (M3MepUTEIbHOTO Mpubdopa);
MPOBOJIUTh  WCCIICIOBAHUE  3aBUCUMOCTEH  (DHM3WYECKUX  BEIWYMH  C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPEHHHA (3aBUCUMOCTH TMYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM [IBM)KEHUM 0€3 HaudallbHOW CKOpPOCTH, Nepuojaa KojaeOaHui
MaTEMaTUYECKOTO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHUS
CBETa OT yIJIa MAJEHUsl M yria MPeJOMJICHUs] OT yria IMaJieHus): TUIaHUPOBaTh
HCCJICIOBAHUE, CaMOCTOATENLHO  COOMpaTh  YCTaHOBKY,  (PUKCHpOBATh
pPEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UYECKUX BEIUYHMH B BHJIC TAOIHUI] U
rpaduKoB, JAeNaTh BEIBOABI IO pe3ybTaTaM UCCIICIOBAHMUS,

MPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (U3MUECKUX BEIMYUH (CPEIHSISI CKOPOCTh U
YCKOpPEHHE Tella TPH PAaBHOYCKOPEHHOM JBMIXKEHUH, YCKOPEHHE CBOOOIHOTO
najcHus, JKECTKOCTh TPYXHUHBI, KOIDPHUIMECHT TPEHUS  CKOIBKCHHS,
MEXaHWUYecKas paboTa W MOIIHOCTh, 4YacTOTa W TMepuoj  KoJacOaHHA
MaTeMaTUYeCKOr0 W MPYXKHHHOTO MAasTHUKOB, ONTHYECKas CHUjia coOMparoren
JUH3BI, PATMOAKTUBHBIN (DOH): TUTAHUPOBATh M3MEPEHUs, COOMPAThH



SKCIEPUMEHTAIIBHYI0  YCTAHOBKY M BBINOJHATH  U3MEPEHUs,  CIeays
NPEAJIOKEHHOW MHCTPYKLHNH, BBIYUCISATh 3HAUEHUE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIyYEHHBIE PE3YNBTAThI C YYETOM 3aIaHHON MOTPEMTHOCTH U3MEPEHHUIA;
coONI0/IaTh TMpaBWJia TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

pa3auyaTh  OCHOBHBIE  TMPU3HAKM  HM3YYEHHBIX  (PU3UYECKHX  MOJENEH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCUHBI HMCTOYHUK CBETA,
Jy4, TOHKas JINH3a, IJIaHETapHas MOJEINIb aTOMa, HyKJIOHHAsl MOJIENIb aTOMHOTO
A71pa;

XapaKTepHU30BaTh MPUHIHUIIBI JEHCTBUS WM3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPONCTB C OMOpPOM Ha WX OMUcaHus (B TOM YMCIIE: CHUAOMETP, JATUUKHU
MOJIOKEHUS, PACCTOSIHUST M YCKOPEHHsA, paKeTa, 3XOJO0T, OYKH, IEPUCKOIL,
¢oToamnmapar, ONTUYECKHE CBETOBOJABI, CIEKTPOCKON, JTO3UMETP, Kamepa
BuiibcoHa), wucnonb3yss 3HaHUS O CBOWCTBAX (PU3MYECKHX SIBICHUU U
HEoO0XOoANMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, HU3MEPUTENIbHBIX HPHOOPOB M TEXHOJOTMYECKUX MPOLECCOB IpHU
peneHn y4eOHO--MPaKTUYECKUX 3a/lady, ONTUYECKHUE CXEMbl I MOCTPOECHUS
N300pakeHU B IJIOCKOM 3€pKajie U COOMparoIei JIUH3E;

NPUBOJUTH TpPUMEPHI (HAXOAUTh MH(POPMALMIO O TPHUMEPAX) MPAKTUYECKOIrO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUM B NMOBCEAHEBHOW KHU3HU JJIs1 00eCreUueHus
0e30macHOCTH IpH OOpalieHuu ¢ NpUOOpaMHu U TEXHHUYECKUMHU YCTPOWCTBAMM,
COXpaHEHUsl 370pOBb M COOJIOJIEHUS HOPM 3KOJOTMYECKOrO0 MOBEIACHHUS B
OKPY’KaroIIEH CpeE;

OCYIIECTBIIATh MOMCK HH(poOpManuu (U3NYECKOTo coaepkaHusi B WHTepHere,
CaMOCTOATENbHO (OPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOAUTh MYTH OMpPEAEIICHNUs
JIOCTOBEPHOCTH TMOJy4eHHOU HHGOpPMAIMM HAa OCHOBE UMEIOIIUXCS 3HAHUU U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMIPU BBITIOJIHEHUHM Yy4YeOHBIX 3aJaHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHMs, CIPABOYHbIE MaTEpPHAIIbl, PECYPChI CETH
WNuTtepHeT, BIageTh NpuUEMaMHU KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
“H(pOpMaIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IMCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpMaIU U3 HECKOIBKUX UCTOYHUKOB (DU3UYECKOTO COACPKAHUS, MTyOINIHO
MPEJCTABIATh PE3YJIbTaThl MPOECKTHON WM UCCIEA0BATEIbCKON AESITEIbHOCTH,
IIpA 3TOM TPAMOTHO HCHOJIb30BaTh HW3YYEHHBIA MOHATHUUHBIA anmapar
U3y4aemMoro paszena (puU3MKd M CONPOBOXKAATh BBICTYIJICHHUE MPE3CHTALUEH C
y4€TOM 0COOEHHOCTEN ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBO 9acoB C Coco0 oeHKHn
HaumenoBanmue MUCOK UTOrOBBIX IJIAHUPYEMbIX
Ne Kontpoa |[Ipaktuu| JaekTpoHHble (HU(POBbIE) Py HTOI0BBIX

pa3esioB U TeEM pe3yJibTaTOB ¢ YKa3aHUEM 3TAINO0B UX

n/n Bcero| bHBIE ecKkne | o0pa3oBaTejibHbIE pecypchl IUIAHUPYEMBbIX

NpOrpamMmsbl (opmupoBanus
padotbl | paGoThI pe3yabTaToB

Pazjnen 1. ®usuka u eé poa

b B IO3HAHUH OKPY:KAI0IIEero Mupa

- UCIIOJIb30BAaTh IIOHATHUA: (1)I/ISI/I‘~IeCKI/I€ n

YcTHbIi onpoc

11 ®dusuka - HayKa 0 1 0 0 [[Bubaunoreka [IOK XUMHYECKHE SIBJICHUS, HAOIIOACHUE,
" lmpupone https://m.eds00.ru/7f416194]] |skcrepuMeHT, MOJIENb, TMIIOTE3A, €AUHHIIBI
(UBUYECKUX BEITMYHH
-OIMCHIBATh U3YUYEHHBIE CBOMCTBA TEI U Y CTHBIA OmpoC
(bu3nvecKue IBICHUS, UCTIONIb3Ys [IpakTnueckas
dusnyeckue [[bubmmoteka [IOK (bU3UYECKHEe BETUYHHBI, pabota
1,2 1 0 1 -
BEJINYUHBI https://m.eds00.ru/7f416194]] |- npoBOAUTH ONBITHI 10 HAOIIOJEHHUIO
bu3NYECKUX SBICHUHN UITH (PU3UIECKHIX
CBOMCTB TeN
E . B OK - pacro3HaBaTh MPOsBIEHUE (PUINIECKIX YcTHBIN onpoc
13 MZ:?;[TEEI;E;)EE?HHH 1 0 1 r[][tt[fs: ;;?.);gggo%u/? t416194]] SABIICHHI B OKPYXKAIOLIEM MHUPE, B TOM CIe [TpakTryeckas
buznyecKue IBICHUS B IPUPOJIE; pabota
Hroro no paszueny 3

Pa3nen 2. [lepBoHayalibHbIe CBeJIEHUSI 0 CTPOEHUHU Be

HecrBa

[[bubanoreka [IOK - aTOM, MOJIEKYJIa, arPETraTHbIE COCTOSHUSA VYcTHbIii onpoc
2,1/ CtpoeHue BemecTa 1 0 0 . .
https://m.edsoo.ru/7f416194]] |BemectBa (TBEpI0E, KHUAKOE, Ta3000pa3HOE)
- paznuyate sBieHus (auddysus, TerioBoe | YCTHBIN onpoc
JIBHKEHHE YaCTHII BellecTBa) 1o onucanuio | [Ipaktudeckas
UX XapaKTEpHBIX CBOMCTB U HA OCHOBE pabota
JIBrxeHne u
P [ —. 5 0 1 [[buGanoreka IIOK OIBITOB, IEMOHCTPUPYIOLINX TaHHOE
' A https:/m.eds00.ru/7f416194]] | pusmueckoe sBICHHE
YaCTHI] BEIIECTBA
- IPOBOJUTH OMBITHI 110 HAOTIOJCHUIO
(bu3nUecKux ABICHUNA WIH (PU3MIECKUX
CBOMCTB TeJ
23 ArperaTHble 5 0 0 [[bubmnoTeka IIOK - OIIUCBIBATh U3YYCHHBIE CBOMCTBA TEI U YcTHBIR onpoc

COCTOsIHHA BEILICCTBA

https://m.edso00.ru/7f416194]]

(bu3HYecKue IBICHUSA,

Pemenue npakTuko-
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 5

Paznen 3. /I[Bu:keHHe U B3aUMOJAECTBHE TeJl

Mexanuueckoe
3,1 3 0
NBIDKEHUE

[[Bubmmoreka [TOK

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

-HCIIOJIb30BATh MOHATH: MEXAHUUECKOE
JIBIDKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MIPSMOJIMHEHHOE), TPACKTOPHUSI, CKOPOCT,
nepemMeInieHue, myTh;

- pelath pacu€THbIC 3aJja4u B 1-2 neicTBus,
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOIINE (DU3NYECKHUE BEIIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4M 3aIMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATh (PU3NUECKHe
BEJIMYMHEI B OPMYJIIBI U IPOBOIUTH
pacy€Thl, HAXOIUTH CITPABOYHBIC JAHHBIC,
HEOOXOUMBIE ISl pEIICHUS 3aa4,
OIICHUBATh PEATMCTUYHOCTH MOTYYCHHON
(bu3MUYECKOil BETUYNHBL;

YcTHBIM onpoc

WNueprus, macca,
IIOTHOCTD

3,2

[[Bubnmoreka IIOK

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

1

-pa3nu4ath SBIEHUS (MHEPIIHS,
B3aMMO/JICHCTBHE TeJl, Macca, TUIOTHOCTH) IO
OTHMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OITBITOB, ICMOHCTPHUPYIOIIHNX JAHHOE
buznuecKoe sIBICHUE;

- pemaTh pacuéTHble 3a7a4u B 1—2 neicTBus,
UCIIOJB3YS 3aKOHBI U (POPMYITHI,
CBSI3BIBAOINE (PU3HUECKUC BEITMUMHBI: HA
OCHOBE aHaJIN3a yCIOBUS 33a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, MOJCTABMIATH (PU3NIECKHe
BEJIMYUHEI B POPMYJIBI U IPOBOIUTH
pacuéThl, HAXOAUTH CIIPABOYHBIEC JaHHbIE,
HEO0OXOIUMBIC JUTS PEIICHUS 3a/1a4,
OIICHUBATh PEATMCTUYHOCTH MOTYyICHHON
(bU3UYECKON BEITMYUHBI;

-IIPOBOJIUTH OMBITHI IO HAOTIOJCHHUIO
(bUBUYECKUX SBICHUHN WK (PU3NUECKUX
CBOICTB TeN: POPMYITHPOBATH MPOBEPSIEMBIE

YcTHBIT onpoc.
Pemenne nmpakruko-
OPUEHTUPOBAHHBIX
3az1ad.
JlaGoparopHas
pabota
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NPEIOI0XKEHUs, COOUpaTh YCTAaHOBKY M3
IPEI0KEHHOI0 000PY0BaHus, 3allUChIBATh
XOJ OTBITa U GOPMYIIMPOBATH BHIBOJIBI,
-BBIIIOJIHATH MIPSIMBIE U3MEPEHMSI PACCTOSHHUA,
BPEMCHH, MACChI TEJIA C UCIOJIb30BAHUEM
aHAJIOTOBBIX U LU(POBBIX NPUOOPOB,
3aMMCBIBATh MOKA3aHMs MPUOOPOB C YIETOM
3aJJaHHOM aOCOIOTHOM MOrPEIHOCTH
U3MEPEHHU;

-pa3nuy4arh U UHTEPIPETUPOBATH
MIOJIy4EeHHBIH pPe3ysbTaT, HaXOAUTh OIINOKH B
XO0JI€ OIBITA, JENATh BBIBOJBI 110 €TI0
pe3yJibTaram;

3,3

Cumna. Bune! cun

14

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

il

- pelath pacu€THbIC 3a7a4u B 1-2 neicTBus,
MCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOIINE (DM3NYECKHUE BEIMUMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJ1a4M 3aIMMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABMIATH (PU3NUECKHe
BEITUYUHBI B OPMYIIBI U TTPOBOJIUTH
pacy€Thl, HAXOAUTh CIIPABOYHBIE TAHHBIE,
HEOOXOUMBIE VISl pEIICHUS 3a1ad4,
OIIEHUBATh PEATUCTUYHOCTD MOTYyYEHHOMN
(U3UYECKON BETMYMHBIL;

-pa3nuuaTh U UHTEPIPETUPOBATH
MOJTYYCHHBIN PE3yIbTaT, HAXOAUTH OITHOKH B
XOJI€ OIIBITA, IeNIaTh BLIBOJEI IIO €0
pe3ynbTaTam;

-IIPOBOJIUTH OMBITHI IO HAOTIOCHHUIO
(bU3MYECKUX SIBICHUN WIN (PU3HUECKUX
CBOMCTB Tem: (P OPMYTUPOBATH IPOBEPSIEMBIC
MIPEIOJIOKEHUS, COOMPATh YCTAHOBKY H3
MIPEAIOKEHHOTO 000PYI0BaHUS, 3aITUCHIBATh
XOJI OTbITa U (OPMYITUPOBATH BHIBO/IBI,

Hroro no pazneny

21

Pasnen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
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Jasnenue. Ilepenaua
JTaBJICHUS

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

-pa3iinviaTh sSABJICHUSA (Hepezlaqa JaBJICHUA
TBépI[I)IMI/I TCI1aMH, )KXUAKOCTIAMHU U FaSaMI/I)

YcTHBIN onpoc
Pemenue npakTuko-

4,1| TBEPABIMHU TETIAMH, 11 M0 OMMCAHHIO MX XapPAKTEPHBIX CBOMCTB M HA | OPUEHTHUPOBAHHBIX
KHUJIKOCTSIMU U OCHOBE OIIBITOB, JISMOHCTPHUPYIOUIHX JaHHOE |3aJ1ad.
razamu bu3HUYeCcKOe SIBIICHUE;
[[bubanoreka [TOK - TPAKTOBaTh (PU3NYECKUH CMBICI YceTHbIl 0npoc
https://m.eds00.ru/7f416194]] |ucronb3yeMsIX BeINUHH, HX 0003HAYEHUS U | PeleHne nmpakTHKO-
42| JTaBnenue xukocTH €IMHULIBI PU3NICCKUX BEITUYHH, HAXOAUTh | OPUEHTHUPOBAHHBIX
(opMyIIBI, CBS3BIBAIOIINE TaHHYIO 3ajau.
(U3HYECKYIO BEIIMYUHY C IPYTHMH
BEIIMYMHAMU;
[[Bubauoteka [IOK -IIPUMEHSTH MOHATHUE «aTMOC(EpHOE YcrHbIil onpoc
https://m.edso0.ru/7f416194 | naBnenue»; Perrenue nmpakTHKO-
11 -pacro3HaBaTh MPOSBICHUE U3YIEHHBIX OPHEHTHUPOBAHHBIX
AmmoctepHoe (bU3NYeCKUX SBICHHUI B OKPYKAIOIIEM MUpE, |3ajad.
4,3 B TOM YHCJIE BIUSHAE aTMOC(HEPHOTO
JaBIICHHE 9
JIABJICHUS HA )KMUBOUM OpraHu3M, IPU ITOM
MIEPEBOTUTH MPAKTUYECKYIO 3a/1a9y B
yueOHYI0, BBIETISTH CYIIIECTBEHHbBIE
CBOIiCcTBa (TIpU3HAKK) (PU3MUECKUX SBICHMIA;
[[bubanoreka [TOK -OIHACHIBATh U3yYEHHBIE CBOWCTBA TEI U YceTHBIN onpoc
https://m.eds00.ru/7f416194 | buzndeckue siBICHHUS, UCTIONB3Ys AaBICHUE | Pelenne mpakTHKO-
1 (TBEpmoOToO TeNa, JKUAKOCTH, Ta3a), Ipu OPUECHTUPOBAHHBIX
OINKMCAaHUH MTPABUIHLHO TPAKTOBAThH 3ajad.
(U3HYECKUI CMBICI HCITOJIb3yEeMbIX BEJTHYMH,
X 0003HAYEHUS U eTUHUIIBI (PU3HUUECKUX
JlelicTBHE KUIKOCTH BEJIMYMH, HAXOJUTH (hOPMYIIBI,
44| TA3A HA CBSI3BIBAIOIINE JAHHYIO (DU3HYECKYIO

MOTPYXKEHHOE B HUX
TEJI0

BEJIMYMHY C JPYTMMU BETUYMHAMHU, CTPOUTD
rpadMKu U3y4eHHBIX 3aBUCUMOCTEH
(bu3nUecKUX BEIUYHH;

- pemiath pacy€THble 3aJauu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIIME (PM3UUECKUE BETMYUHBL: HA
OCHOBE aHaJIN3a yCIOBHS 3aJa4y 3aIIUCHIBATh
KpaTKoe YCJIOBHE, MOJICTABIIATH (hU3NYECKHE
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BEJIMYMHBI B (POPMYJIBI U TIPOBOIUTH
pacuéThl, HAXOUTh CIIPABOYHbBIC JaHHbIC,
HEOOXOAUMBIC JIJISl pEIICHUS 3a/1a4,
OLICHUBAThH PEATMCTHYHOCTD MOJTYUCHHOM
(bU3HYECKOI BEIIMYNHBL;

Hroro no pazgeny 21

Pa3neu 5. PaGoTa m MOIHOCTB. DHeprust

5,1|PaboTa 1 MOIITHOCTE 4 0

[[buGauoreka [IOK

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

-IPUMEHATH U PA3IIUYATh MOHATUS «paboTay,
«MOIIIHOCTb.

-OIIMCBIBATh N3YUYECHHBIE CBOMCTBA TEN U
busnyecKue BICHHUS, UCTIONb3Ys
¢du3nvecKre BETMUNHBL: «MEXaHUIECKas
paboTay, «KMOIIHOCThY;

-IPOBOJIUTh  ONBITBI 1O  HAOJIIOJIEHUIO
buznyecKkux  ABIEHUN WU (PUIUIECKUX
CBOICTB Ten: (OpMYJIUPOBATH MPOBEPSiEMbIE
NPEINONI0KEeHUs, COOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOr0 000py/I0BaHuUs, 3alIUCHIBATh
XOJ OMbITa U GOPMYJIUPOBAThH BHIBOJIBI,

- pemath pacy€THble 3aauu B 1-2 nelcTBus,
UCIMOJIb3Ys 3aKOHBI U (hOPMYIIHI,
CBsA3BIBAIOIIME (PU3NYECKNE BEIMUMHBL: Ha
OCHOBE aHAJIN3a yCIOBUS 3aJa4y 3aIIMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATH (PU3NUECKUE
BEJIMYMHBI B (POPMYJIIBI U TIPOBOJUTH
pacuéThl, HAXOAUTH CIIPAaBOYHBIE JaHHbIE,
HEO0XO0AMMBIE JJIS pelIeHus 3a/1a4,
OILICHUBATh PEATMCTUYHOCTH MOTYyYEHHON
(bu3nUecKoil BETMUNHBL;

YcrHblii onpoc
Pemenne nmpaktuko-
OPUEHTUPOBAHHBIX
3az1ay.
[IpakTnueckas
pabora

5,2| [IpocThie MEXaHU3MBI 6 0

[[buGauoreka [IOK

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

- TPAKTOBAaTh (PU3UICCKUI CMBICIT
UCIIONIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U
CIMHUTIBI PU3NICCKUX BEITUYHH, HAXOAUTh
(OpMYyIIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3NYECKYIO BETHUNHY C APYTUMH
BEJIMYUHAMU;

-OMUCHIBATh U3YYCHHBIE CBOMCTBA TET U

YcTHBII onpoc
Pemenue npakTuko-
OPHUCHTHPOBAHHBIX
3ajay.
JlaGopaTopHas
pabora
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(bu3HYECKUE SIBICHUS, UCTIONB3YSI
buznyecKre BETMYUHBI (MEXaHUYECKas
paboTa, MOIIHOCTB, TICYO CHUJIbI, MOMEHT
CWITBI, K03()PUIMEHT MOJIE3HOTO ACUCTBUS
MEXaHU3MOB), TIPH OMTUCAHUU MPABHIILHO
TPAKTOBATh (PU3UICCKHUI CMBICIT
UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUCHUS U
€IMHULIBI PU3NICCKUX BETUYHUH, HAXOAUTh
(opMyIIBI, CBS3BIBAIOIINE TaHHYIO
(U3HYECKYIO BEIIMYUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IPaUKH U3Y4EHHBIX
3aBUCHMOCTEH (PH3NIECCKUX BEITMYNH;
-pa3iuyaTh U HHTEPIPETUPOBATH
MOJTyYEHHBIA PEe3yIbTaT, HAXOUTh OIIMOKA B
XOJI€ OTIBITA, JIeJIaTh BBIBOJBI 110 €T0
pe3yibTaram;

-IPOBOJIUTH  OMBITHI [0  HAOIIOJCHHIO
bu3NYeCKUX  SBIEHUH WU  (PUIUIECKUX
CBOMCTB Tel: (OPMYIHUPOBATH MPOBEPSEMBIC
MPEINOJIOKEHUS, COOMPATh YCTAaHOBKY U3
NPEUIOKEHHOTO 000PYIOBaHMS, 3aITUCHIBAThH
XOJI OTbITa U OPMYITUPOBATH BHIBO/IBI,

53

Mexannueckas
SHEprus

[[buGaunoreka I[IOK

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

-XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUECKUE
SIBJICHUS M TIPOLIECCHI, UCTIONb3YS «30JI0TOE
MPaBUJI0» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOM IHEPTUH, TIPU STOM JaBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3aMUChIBaTh €T0 MATEMATHYECKOE
BBIPQKCHHE;

-pa3nuyaTth U UHTEPIPETUPOBATH
MOJTYYCHHBIN PE3yIbTaT, HAXOAUTH OITHOKH B
X0/ ONBITA, JENaTh BBIBOJIBI IO €T0
pe3ynbTaTam;

- pemiaTh pacuéTHele 3a7auu B 1-2 nelicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA

YcTHBII onpoc
Pemenue npaxkTuko-
OPHEHTUPOBAHHBIX
3ajay.
JlaboparopHas
pabota
KoHntponbHas
pabota
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OCHOBE aHaJIN3a YCJIOBUS 3a/1a41 3aITUCHIBAThH
KPaTKOE yCJIOBHE, ITOJICTABIATH (U3NUECKHE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJHUTH
pac4€Thl, HAXOAUTH CHPABOYHBIC TaHHbIC,
HEOOXOAMMBIE /IS peIIeHUs 33124,
OLICHMBATH PEATMCTHYHOCTD HOTYUYCHHOM
(bU3HYECKOI BETUINHBL;

-IPOBOJUTH  ONBITHI [0  HAOJIOJCHUIO
¢u3nveckux SABICHUNH WM  (PU3NUIECKUX
CBOHMCTB Tel: (hopMynHMpoBaTh NpOBEpsEMbIC
NPEINONI0KEHUs, COOMpaTh YCTaHOBKY W3
IpeI0KEHHOT0 000PY/IOBaHUS, 3aIIHCHIBATDH
XOJI OTBITa U (POPMYITUPOBATH BBHIBOJIBL;

Hroro no pazaeny 14
-peliaTh pacyéTHbBIC 33/1a4H C SIBHO 33/1aHHOM | PerieHne yqeOHbIX
Caiit «®u3uKa B HIKOJIE» - | (GU3HUYCCKON MOJICIIBIO, HCITOIb3YSI Y MPAKTUKO-
AQHUMAIH ¥ CUMYJISIHH (u3nUecKre 3aKOHbBI U PUHIIUIIBL, HA OCHOBE | OPUCHTHPOBAHHBIX
https://www.vascak.cz/phys | ananusa ycioBus 3a1a4u BEIOUpPATh 3aaaq
icsanimations.php?l=ru (bu3nYecKyro MOJENb, BBIACIATD (HH3UIECKHIE
LearningApps.org caiit BEITMYUHBI U POPMYIIBI, HEOOXOUMBIE TS €€
MosTopere 4 HOAJCPIKKU 00yICHHS U pelIeHHs, TPOBOIUTH PacYEThI U OLICHUBATh
HPENoJIaBaHysl ¢ IOMOIIBIO | pealbHOCTD MOIYIEHHOTO 3HAYCHUSI
HEOOJBIINX (HU3UYECKOil BETUYUHBL;
00IIEIOCTYTHBIX -peliaTh KaYeCTBEHHbIC 3a/1aUl: BHICTPAUBATh
MHTEPaKTUBHBIX MOJYJIEH  |JOTHYECKH HEMTPOTHBOPEUUBYIO [ETIOUKY
https://learningapps.org/imp | paccysxaeHuit ¢ 0mopoii Ha H3y4IEHHBIE
ressum.php 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HIECKHE
SIBJICHHS,
OBIIEE KOJIMYECTBO
YACOBIIO 68 12

I[TPOI'PAMME
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