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MNOACHUTEJIBbHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IEro 0Opa30BaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH U TpeOoBaHUIl K pe3ylbTaTaM OCBOEHMS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnennun npenogasanus yueOHoro npeamera « Dusnkay.

Copneprkanue nporpaMMsl 1o (U3MKe HaIpaBlIeHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH O0YYaIOUIMXCS U OPraHU3alui0 U3ydeHHs (PU3UKU Ha JIeATEIbHOCTHONW OcHOBE. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOro TpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO k muaHUPyeMbIM JMYHOCTHBIM U METAIIPEIMETHBIM pe3ysibTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEIMETOB Ha
YpOBHE OCHOBHOT0 00111er0 00pa3oBaHusl.

[Tporpamma no (u3uke ycTaHaBIMBaeT paclpeneicHue y4eOHOro marepuana Mo rojam
o0yueHusi (1Mo Kjiaccam), NpeajaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh M3YYECHHUS] TEM,
OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS IPEIMETHOIO COJAEPKAaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
00y4aromuxcs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIH YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®dusnka SBIAETCS CHCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (pU3HUecKue 3aKOHBI JIeKaT B OCHOBE IMPOLECCOB M SIBICHUH, U3y4yaeMbIX XUMHEH,
O6uonoruelt, actpoHomMuel u (uznyeckoil reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, IpeAocTaBiseT HauOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa 3 IMaBHBIX 3a/1a4 (PU3MYECKOro 00pa3oBaHMs B CTPYKType o0mero odpa3zoBaHus
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHONM TIpaMOTHOCTM M HHTepeca K Hayke Yy
oOyyJaronuxcs.

Uzydyenne ¢usukn Ha 06a30BOM ypOBHE IMIpeNIoyiaraeT OBJaJeHHE CIEIyIOIINMU
KOMITIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAyYHO OOBSCHSTH SIBICHUS,
e OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0OBAHUS;
e MHTEPHPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyUHbIE JOKA3aTEIbCTBA JUISl TOTYYEHHSI BHIBO/IOB.

[lenn wm3ydeHus (U3MKM HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpEeNeHBl B
Konnenmuu npenoaaBanus yuyebHoro npeamera «dusuka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX

Poccuiickoit ®enepanuu, peanu3yroOMUX OCHOBHBIE 0011e00pa3oBaTelbHble MPOTrpaMMbl,



yTBepkIEHHON pemenremM Komnernn MunncrtepcTBa npocsemienus Poccuiickonn ®enepanuu
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

ey n3yyeHust pU3UKM:
npuoOpeTeHue HMHTEepeca M CTPEMIICHHS OOYyYarolMXCs K HAyYHOMY H3YUYEHHUIO MPHUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIE MMO3HAHHUS U (POPMHUPOBAHUE UCCIIEAOBATEIHLCKOTO
OTHOIIEHHS K OKPY>KAIOLINM SIBJICHUSM;
dbopMupOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3yuyeHHUs! OCHOB CTPOCHUS MaTepuu U
byH1aMeHTaIbHBIX 3aKOHOB (DU3HKHU;
dbopMHpOBaHUE TPEICTABICHUH O pOJNM (PU3UKH IJIi PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;
pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cdepax Oyaymiell npodeccuoHaNIbHON NesSTEIbHOCTH,
CBSI3aHHOM C (PM3UKOMH, MOATOTOBKA K JlajbHeIeMy 00y4eHHIO B 3TOM HANPaBJICHUH.

JlocTikeHne STUX Lelneld mporpaMMbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:
npuOOpeTeHNe 3HAHUKM O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TEIIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npruoOpeTeHne yMEHUH ONHCHIBATh M OOBSCHATH (U3UYECKUE SIBICHHUS C HCIIOIb30BaHUEM
ITOJIYYEHHBIX 3HAHUI;
OCBOCHHME METOJOB DPELICHHs MPOCTEHIIMX PAcu€THBIX 3aJad C MCIOJb30BaHMEM (U3NYECKUX
MojieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;
pa3BUTHE yMEHUI HAOII0AAaTh IPUPOIHBIC SIBJICHHUS U BHIIIOJIHATH ONBITHI, TAOOpAaTOPHBIE PaOOTHI
¥ SKCIIEPUMEHTAIILHBIE FCCIIEIOBAHUS C HCIIOIB30BAHNEM H3MEPUTEIBHBIX TPUOOPOB;
OCBOCHME MPUEMOB pabOThI ¢ HHPOpMaLIUEH PU3NUECKOro COEepKaHMs, BKItoYasi HHPpOpMaIUIO
0 COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, aHAIN3 U KPUTUUECKOE OLICHWBaHUE WH(POpMAIINH;
3HAKOMCTBO cO cepamu mpodhecCHOHATBFHON JESITEIbHOCTH, CBA3aHHBIMU C (U3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKOIN HAYKH.
Ha nzyuenue ¢puznku (6a30Bblil ypoBEHb) Ha yPOBHE OCHOBHOT'O O0IIIEr0 00pa30oBaHUs OTBOIUTCS
238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeZielN0), B 8 kiacce — 68 yacoB (2 yaca B HEJIENIO), B

9 xmacce — 102 gaca (3 gaca B HEJENIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC



Paznen 1. ®usuka u e€ posib B IO3HAHUHU OKPYKAKOIEr0 MUPA.

®usnka — Hayka o npupoze. SBnenus npuponsl. Ousnyeckue SBICHUA: MEXAHHUYECKUE,
TEIUIOBbIE, AIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMWYMHBL. M3mepenune Qusnueckux BenuunH. Duznueckue NPUOOPEHI.
[TorpemHocTs u3mMepenuii. MexxayHapoHas CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHblE HayKH M3Yy4aroT NMpHUpoay. EcTecTBeHHOHay4HBIH
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue

(U3UYECKUX SIBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.
1. MexaHuueckue, TeIIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
2. Owuzuyeckue MpUOOpPH U TMPOLEAypa NPSIMBIX M3MEPEHHH aHAJOTOBBIM M IH(POBBIM
npudopom.
Jlabopamopuwvie padbomot u onvimol.
OnpeneneHue LeHbI JIIEHUS KaIbl U3MEPUTEIBHOT0 MpUbdopa.
N3mepenne paccTOsTHU.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO Tea.

Ornpeznenenne pa3MepoB MaJbIX TEJ.
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N3mepenne Ttemmeparypbl NpH IIOMOLIM JKUAKOCTHOIO TEpMOMETpa M JaTyuKa
TeMIEPaTypBhl.
6. IIpoBenenme wuccneqoBaHUS TO MPOBEPKE THUIOTE3bl: MAIBHOCTh TNOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, YeM OOJIbIIe BHICOTA MyCKa.

Paznen 2. [lepBoHavaibHbIe CBeJIeHUS 0 CTPOEHMH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJdbl, MX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOIINE
JIUCKPETHOE CTPOEHUE BEIIECTBA.

JBmkenne yactuil BemecTBa. CBs3b CKOPOCTH JBHMXKEHUS YacTUI[ C TEMIIEpaTypou.
BpoyHoBckoe nBwkenue, muddysus. BaummojeicTBue YacTHIl BELIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI  BEIIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEHM H  TBEPABIX

(kpucTayminyeckux) Teia. B3auMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX



COCTOSHUSIX U UX aTOMHOMOJIEKYJSIpHBIM CTpoeHHeM. OcOoOEHHOCTH arperaTHbIX COCTOSHUMN

BOJBI.

Hemoncmpayuu.
1. HaOGnronenue OpOYHOBCKOTO JABHKCHHS.
2. HaGmoaenue nuddysuu.
3. HalOmionenue siBiaeHHM, OOBSICHAIOMIUXCS MPUTSHKEHUEM WIM OTTAIKUBAHHUEM YaCTHUIL
BELIECTBA.
Jlabopamopusie pabomsl u onvinol.
1. OueHka quameTpa aToMa METOJOM PSA0B (C UCIIONb30BaHUEM QoTorpaduii).
2. OmnbIThl IO HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

Pasnen 3. /IBu:xenne u B3auMo/ieiicTBie TeJl.

Mexanuueckoe aBuwkeHUE. PaBHOMepHOE UM HepaBHOMEpHOE JBHKEHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM>KEHUH. Pacuér myTu u BpeMeHU ABUKEHUS.

SlBnenve wuHepuuu. 3aKOH WHEpHUH. B3aummonelcTBHe Tell Kak MPUYMHA H3MEHEHHS
CKOpOCTH JIBHKEHHUS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BEIIECTBA.

Cuwia kak xapakTepuCTHKa B3auMmozeiicTBusa ten. Cuna ynpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO0 AUHAMOMETpA. SIBIIeHNE TATOTEHUS U criia TsbkecTh. Cuiia TsSKeCTH
Ha Ipyrux miaHetax. Bec tena. HeBecomocts. CroxeHue cuil, HapaBJIeHHBIX 10 OJHOM MPSMOH.
PaBHonelictByromas cui. Cuina Tpenusi. TpeHue CKOJIbKEHUs U TPEHUE MOKos1. TpeHue B mpupojie

N TCXHHUKC.

Hemoncmpayuu.
HaOmroaenrne MeXaHMYECKOro ABMIKECHHS Tea.
N3mepenne ckopoCcTH MPSIMOJIMHEMHOTO JIBHXKECHHUSI.
HabGnronenue siBeHns HHEPIUN.
Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.

CpaBHCHI/Ie Macc O B3aUMOACHCTBHUIO TEN.
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CiioxeHue Cuil, HallpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopmnwvie padbomot u onvimol.



1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO MABMKEHHS (IIapuka B KMJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMIISA U TaK JaJiee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJIbXKEHHS OpycKa WM IIapuKa IO HAKJIOHHOM
IUIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OmbIThl, AEMOHCTPHUPYIOIIUE 3aBUCUMOCTh PaCTSHKEHHA (IedopManuu) MPYKUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThbl, JEMOHCTPUPYIOIME 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJIBXKEHHUS OT Beca Teja U
XapakTepa COIPUKACAIOLIMXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHne TBEPABIX TeJl, ;KMAKOCTeN U ra3oB.

HaBnenue. CiocoObl yMEHBIIICHUS U YBEJIMUEHUS JaBiieHus. [{aBnenue raza. 3aBUCUMOCTb
JlaBJIeHUs ra3a oT 00béMa, Temrneparypsl. [lepenaya gapneHust TBEPAbIMU TEIaMU, KHUJIKOCTIMU U
razamu. 3akoH Ilackans. IlHeBMaTmueckue MamuHbl. 3aBUCUMOCTb JABJICHUS MKHJIKOCTH OT
nryounbl.  [wapocratudeckmii  mapamokc. CooOmaromuecss cocyabl.  [wapaBiwdeckue
MEXaHU3MBI.

Atmocdepa 3eman u atMmocdepHoe aaBiaeHue. IIpuymMHBI CyliecTBOBaHMS BO3TYLIHOMN
obonouku 3emnu. OnbiT Toppuuemnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
aTMOC(EpHOTO JaBJICHHS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMOC(hEepHOTO JaBJICHHUS.

JleiicTBUE )KUKOCTU U Ta3a HA NOTPYKEHHOE B HUX Telo. BrITankuparomas (apXxuMeaoBa)

cuita. 3aK0oH ApXI/IMCI[a. IInaBanme Temn. BOB,ZLYXOHJ'IaBaHI/Ie.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTypBhl.
Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
CooOmaromuecs CoCcyabl.
I'mppaBnuyeckuit mpecc.

[IposiBnenue neicTBuss aTMOCHEPHOTO JTABJICHHS.
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3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeJia M TIIOTHOCTH
JKUJTKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. VYciioBHe muiaBaHMs TEN: IUIABAHUE WIIH ITOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOILICHUS
IUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopuwvie padbomot u onvimol.



1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOrpyKEHHOW B KHMJKOCTb
4acTH TeJla.

2. OnpeneneHue BHITAIKUBAIOIIEH CUIIbL, IEHCTBYIOLIEH Ha TENO, TOTPYKEHHOE B AKHUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTHU BBITAJIKHUBAIOIIEH CHJIBI, JCHCTBYIOIIEH HA TEJIO B KMIKOCTH,
OT Macchl Tena.

4. OnbpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHIIbI, JECHCTBYIOIIEH Ha
TEJIO B JKUJKOCTH, OT 00BbEMaA MOTPYKEHHON B KMIKOCTh YacCTH Tella U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WM KOHCTPYMPOBaHHME JIOAKM U ONpEICNeHHE e€
Ipy30I0ABEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeprus.

Mexanudeckast pabota. MOIIHOCTb.

[TpocTble MeXaHU3MBI: pblvar, 0J0K, HaKJIOHHasl MII0CcKOCTh. [IpaBuio paBHOBecHs pblyara.
[IpumeHeHue mnpaBuiIa paBHOBECHsl pblyara K Onoky. «3osiotoe mnpasBmwio» MexaHuku. KII/]
IPOCTBIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunernueckas u noreHuuaibHas sHeprus. [Ipespaienue ogqHoro

BUJIa MEXaHHUYECKOU OHCPI'vun B I[perﬁ. 3aKoH COXpaHCHHA DOHCPIUHU B MCXAHHUKCE.

Hemoncmpayuu.
1. TIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomut u onvimol.
1. Ompenenenvie pabOThl CUTBI TPEHHS] TMPU PABHOMEPHOM JABI)KEHMHM Tela IO
TOPU30HTAILHON TOBEPXHOCTH.
2. HWccnenoBanue yciaoBHil paBHOBECHS phlyara.
3. Msmepenne KII/] HaKTOHHON MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM SHEPIUu.

8 KJIACC

Pa3nen 6. TerioBbie IBJICHUA.
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOEHUs BellecTBa. Macca u
pa3MepH aTOMOB U MOJ'IeKy.]'I. OHBITLI, nonTBepquanmHe OCHOBHBIC ITOJIOKCHUA MOJ'IeKy.]'IHpHO-

KMHETUYECKON TEOPHH.



Mopenu TBEpAOTO, )XKUAKOTO M Ta3000pa3HOr0 COCTOSIHHUM BeliecTBa. Kpucramnmaeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )XKUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJICKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWe M KanWUIApHbIE siBlieHUs. TeruioBoe
pacLIMpEHNE U CKaTHUE.

Temneparypa. CBA3p TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBMJKEHHSI YacTHL.
BuyTtpennsist saeprusi. CnocoObl U3BMEHEHU S BHYTPEHHEW SHEPTUU: TEIUIONEepe1aya i COBEPIICHUE
paboThl. Buasl Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3JIyYCHHE.

KonuuecTBo TemnoTel. YiaenbHas TEMJIOEMKOCTh BellecTBA. TemIooOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIMYECKHX
BEIICCTB. YJIenbpHas Teriora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenune. YnenpHas Teruiota mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYypbl KUIICHHS OT
aTMoc(hepHOro JaBICHHUS.

BnaxxHocTh BO3yXa.

OHeprus TommBa. Y ieiabHasi TEIJI0Ta CrOPaHUs.

[Tpunuunsr pabGotsl TernoBbix npuratened KIIJ[ rtemmoBoro nBurarens. TeruioBble
JIBUTATEIM U 3alIUTa OKPYkKaroLEH Cpeibl.

3aKoH COXpaHCHHA U IIPCBpPAIICHUA SHCPIrMU B TCIJIOBLIX ITPOLCCCAaX.

Hemoncmpayuu.
Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Hab6monenue nuddysum.
Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SBJICHHM.
Habmtoienue TemnoBoro pacuivpeHus Ted.
N3menenue JaBJICHUA Tra3a MpH USMCHCHUHA 00béMa U HarpC€BaHM UJIN OXJIAXKICHUU.
IIpaBuna namepeHus TemnepaTypabl.
Bunp! Ternonepenaym.

OxJnaxaeHre Npu COBEPUICHUN PaOOTHI.
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HarpeBanue npu coBepiieHr# padoThl BHEITHUMH CHUIaMH.

=
o

. CpaBHEHHE TETUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

=
=

. Ha6J'IIOIleHI/IC KUIICHWA.

[ERN
N

. HaGnronenne mocTosHCTBA TeMIIepaTypbl IPH TJIaBJICHUU.
13. Mojenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopmnwvie padbomot u onvimol.

1. OnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.



OneITHI IO BEIpAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WM caxapa.
OnbITH 10 HAOJIIOACHUIO TEIIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH U TBEPIBIX TEI.

Onpenenenue AaBICHHUS BO3yXa B OaJUIOHE LIMPUIIA.
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OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT ero oOnéma Hu
HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOHMKA IKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIepaTypHl.
7. HaOmromenue m3MeHeHUs: BHYTPEHHEHM SHEpruu Teja B pe3yJibTaTe TeIUlonepenadyd u
paboThl BHEIIHUX CHIL
8. HccnenoBaHue sIBIEHUS TEIJIOOOMEHA ITPU CMEILIMBAHUU XOJIOAHON U ropsyeil BOJBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOIO BOAOH MPH TEIIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIUHAPOM.
10. OnpeneneHue y1eapHON TEINIOEMKOCTH BEILIECTBA.
11. MccnenoBanue mpouecca uCnapeHus.
12. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.
13. OnpeneneHue y1eabpHON TEIUIOTHI MIaBJICHUS JIbJA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onexkrpuzanus Tei. [[Ba poaa anekTpuyeckux 3apsaaoB. BzaumonencTBre 3apsKeHHBIX Tl
3axkoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsSA0B U
pacCTOSHUS MEXKIY TeJIaMHu).

Onexkrpudeckoe nojie. Hanpspk€HHOCTH anekTpudeckoro noss. IIpuHmun cynepnosunuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3yiekTpudeckuil 3apsa. CrpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIIOBUS CyIIECTBOBAHUSA JJIEKTPUYECKOrO TOKA. McTOUuHMKH
MIOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KHJIKOCTSAX U ra3zax.

Onektpuueckasd wnenb. Cuia Toka. OJeKTpuueckoe HampsbkeHue. ConpoTHUBIEHUE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
ITocnenoBarenpHOE M MapalIeIbBHOE COETMHEHUE TIPOBOJHUKOB.

Pabota 1 Mo1HOCTH AsieKTpudecKkoro Toka. 3akoH Jxoyns—JIenna. DnexTpuueckue 1enu u
NOTPEeOUTENH IEKTPUUECKOM sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

ITocrositHHBIE MarHuThl. B3auMoneHCTBHME IMOCTOSHHBIX MAarHUTOB. MarHuTHoOe IOJE.
MarnuTtHoe moje 3eMId U ero 3Ha4eHue s )ku3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie

OJICKTPHUYCCKOI'0 TOKa. HpI/IMeHeHI/Ie OJICKTPOMArHuTOB B TCXHUKCE. HeﬁCTBHe MAar"duTHOI'O ITIOJIA



Ha IPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOIO TOKa. Mcmoib3oBaHue
AJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpiter  @apanes. SBiaeHue  anekTpomMarHuTHOW  uHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CrocoObl MOJyYeHHs] 3JIEKTPUYECKOM HHEpruu. ODIJEKTPOCTAHLUU Ha

BO300HOBJISIEMBIX HICTOYHHKAX OHCPIHUH.

Hemoncmpayuu.
DrneKkTpu3anus Ted.
JIBa pona aNeKTpUUYECKUX 3apsA/I0OB U B3aUMOJEHCTBUE 3aPSHKEHHBIX TEIL.
YCTpOUCTBO U JIEUCTBUE SIEKTPOCKOMA.
DIIEKTPOCTATUUECKAsT MHIYKLHUS.
3aK0H COXpaHEHUs AMEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HMcTOYHMKH TOCTOSIHHOI'O TOKA.

© © N o g > w NpoE

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

=
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. DJIEKTpUYECKUH TOK B KUJKOCTH.

=
=

. 1'a30Bb11 paspsn.

(I
N

. I/I3MepeHHe CHJIbI TOKAa aMIICPMETPOM.

=
w

. I/ISMepCHI/Ie QJICKTPHUYCCKOI'0 HAIPSAKCHUSA BOJIbTMCTPOM.

[EEN
SN

. Peocrar u Mara3uH cOnpoTHUBICHUHN.

=
(6x]

. B3aumogeiicTBHE MOCTOSHHBIX MAarHUTOB.

(I
»

. MO,Z[GJ'II/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JACIICHUA ITOJIFOCOB Mariura.

=
~

. MOHGHHpOBaHI/Ie MarHUTHBIX ITOJIEH TTOCTOSHHBIX MarHUTOB.

=
oo

. OmseIT Dpcrena.

=
o

. MarauTHoOe€ I10JI€ TOKa. 3J'IeKTpOMaFHI/IT.

N
o

. I[CﬁCTBPIC MAarauMTHOTIO ITOJIAI Ha IPOBOJHUK C TOKOM.

N
=

. aﬂeKTpOJIBI/IFaTeHB IOCTOSAHHOI'O TOKaA.

N
N

. UccnenoBanue sIBIICHUS IEKTPOMAarHUTHOW UHAYKIIAH.

N
w

. OnbiTel @apanes.

N
i

. 3aBUCUMOCTb HAMPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHHS.
25. DIeKTpOoreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopmnwvie padbomot u onvimol.

1. OnbITHI IO HAOIOICHUIO SJIEKTPU3AINH TEJI MHIYKIIUEH U TIPH COTIPUKOCHOBEHHH.



HccnenoBanue AeiCTBUS 3JEKTPUYESCKOTO OISl HA TPOBOHUKU M IMAJICKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSIHHOTO TOKA.
W3mepenue u peryIupoBaHue CHIIbI TOKA.

W3mepeHue u peryiupoBaHue HaMPsHKEHUS.

o oA W N

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Y€pPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD IEKTPUUYECKOTO COIPOTUBIIEHUS IPOBOIHUKA
OT €r0 JJIMHBI, IUIOIIAJX ITOIIEPEUYHOI0 CEYCHU U MaTepHraa.

8. IIpoBepka mpaBuwia CIOKEHUS HANPSHKCHUM IPU I1OCJIEIO0BATEIIBHOM COCIMHEHUU JBYX
PE3UCTOPOB.

9. IIposepka nmpaBuiia Ui CUIIBI TOKA IIPU NapAJUIEIIBHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpeaenenue pabOThI AIEKTPUUYECKOIO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OmnpeneneHre MOIIHOCTH JEKTPUYECKOI0 TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. WccrnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 JIAMIIOUYKY, OT HaIPsDKEHUS Ha
HEH.

13. Onpenenenue KIIJ[ narpeBatesns.

14. NccnenoBaHue MAarHUTHOTO B3aMMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. V3yueHre MarHuTHOT'O 1OJISI IOCTOSIHHBIX MAarHUTOB IIPU UX OOBEIMHEHUN U PA3JICIICHUN.

16. MccrnenoBanne qeHCTBHS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb CUJIBI B3aUMOJEHCTBUS KaTYIIKA C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIEHUs TOKA B KaTyIIKE.

18. M3y4eHue nelcTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yuyeHue padoThl AIEKTPOABUTATENS.

20. N3smepenne KI1/] anexTpoaBurarenbHOM yCTaHOBKH.

21. OnbITBI IO HCCIENOBAHUIO SBJICHUS JJIEKTPOMATHUTHOW WHIYKIMM: MCCIEI0BAaHUE

W3MEHEHHH 3HAaUeHU 1 HaIlpaBJICHHUA WHAYKIIUOHHOT'O TOKA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanunueckoe nBwxeHue. MatepuanbHast Touka. Cuctema orcu€ra. OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBWKEHUs. PaBHOMepHOe mpsMOiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsIMOJIMHEHOE JBH>keHHe. CpelHsii M MTHOBEHHAas CKOpPOCTh Tela NpU HEPaBHOMEPHOM

JBUXCHUU.
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VYckopenue. PaBHOyckopeHHOE TIpsiMONTHETHOE aBrKeHne. CBoOoaHOe najeHue. OMbBITHI
lanunes.

PaBHOMEpHOE ABHKEHHE TIO OKpYx)HOCTU. Ilepuon m vacrora obpamienus. JIluneliHas u
yIJI0OBasi CKOPOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHE.

ITepsoiit 3akoH HproToHa. Bropoit 3akon Hetorona. Tperuii 3akon HeroTona. ITpunumn
CYNEPIIO3UIUU CHIL.

Cuia ynipyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIbXKEHHU S, CUJ1a TPEHUS MIOKOS,
JpyTue BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpEeHHE CBOOOJHOTO IaJIeHUsl.
JBmwxenue mianet Bokpyr Comnuna. [lepBas kocmudeckas CKopocTb. HeBecoMOCTh 1 meperpy3Kku.

PaBHOBecue MaTepuanbHOM TOYKU. AOCOMIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpeIIEHHON OChIO BpauieHusi. MomeHT cuibl. LleHTp TsbkecTu.

Nmnynsc tena. M3mMeHenne mmmynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota u MOIIHOCTh. Pabora cui TspKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOrO HaJ TOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON

SHEPruu. 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.
1. HabGmroneHne MeXaHUYeCKOro JIBIXKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.
2. CpaBHeHMe yTell U TPAEKTOPHUI IBUKEHHUSI OJTHOTO M TOT'O %K€ TeJla OTHOCUTEIBHO pPa3HbIX
TEJI OTCYETA.
N3mepenne cKkOpoCTH U YCKOPEHUSI PSIMOTUHEHHOTO ABUKEHUSI.
WccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHS.

Ha6J'IIOIleHI/IC ABWIKCHUS TCJIa 10 OKPYKHOCTH.

© o &> »w

HabmioneHne MexaHW4ecKHX sSBJICHHM, MPOUCXOAAIMX B cucTeMe oTcuéra «Temexka»
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KaObuHeTa (PU3HKH.

7. 3aBHCUMOCTb YCKOPEHHs TeJla OT MACCHI Tea U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJEHCTBUU TeIl.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKCHUH.

10. Ilepenaya ummyibca pu B3aUMOACUCTBUU TE.

11. [Ipeo6pa3oBaHus SHEPTUU NPU B3AUMOACHCTBUH TEl.

12. CoxpaHeHue UMIyJbca PU HEYIPYroM B3aUMOJEHCTBHH.
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13. CoxpaHeHue UMIyJbca pu abCONIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. HalGumroieHne peakTUBHOIO JBUKEHHUSL.

15. CoxpaHeHue MEXaHNYECKOW SHEPTUU NPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHHEe MEXaHUYECKOW SHEPTuu Mpy ABMKCHUH Tella MO/ JeHCTBUEM MPY>KUHBI.

Jlabopamopuwvie padbomot u onvimol.

1. KoHcTpyupoBaHue TpakTa AJis pa3roHa U JaJbHEHIIEro paBHOMEPHOT'O ABM)KEHHUS ILIapUKa
WM TEJIEKKHU.

2. OmpezneneHue cpeaHell CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKCHHS IIapuKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM JIBUJKEHUU II0 HAaKJIOHHOM
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IMYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIKEHUU 0e3
HAYaJIbHOU CKOPOCTH.

5. IIpoBepka rumoTe3bl: €CIM MpU PAaBHOYCKOPEHHOM JIBHKCHHH 0€3 Ha4aJbHON CKOPOCTH

IIyTU OTHOCSTCS KaK psiJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHU

OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMaJIbHOTO JIaBIICHUSI.

Omnpenenenne KodhHUIUESHTA TPESHUS CKOJBKCHHSL.

Omnpenenenne KECTKOCTU MPYKHUHBI.

© ® N o

Onpenenenne pabOThl CHJIBI TPEHHS TPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIILHOW MOBEPXHOCTH.
10. Onpenenenue pabOTHl CHJIBI YIPYTOCTH MPU TOABEME Tpy3a C HCIOIb30BAHHEM
HETOABI>KHOIO M ITOJIBM>KHOI'O OJIOKOB.
11. M3yueHue 3aK0Ha COXPAHEHUS SJHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHDI.

KonebarenbHoe nBmwxenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHHWI: TMEpPHOJ, 4YacToTa,
aMIIMTy1a. Marematndyeckuii W NpPYXUHHBIM MasTHUKM. lIpeBpamienune sHeprum npu
K0JIe0aTeIbHOM JIBMKCHHH.

3aryxarmue Kosnebanus. BeiHykIeHHbIe KoneOaHus. Pe3onanc. MexaHW4ecKre BOJHEIL.
CBolicTBa MexaHM4YeCKuX BOJIH. [IpoosibHBIE U TTONIEpEeYHbIE BOJIHBI. [[T1MHA BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
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Hab6nronenue xonebanuii Tes1 Mo 1eHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmionenre BeIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

PacnipocTpanenue mpoaoabHbBIX U IMTONEPEUYHBIX BOJIH (HA MOJICTIH).

Ha6J'IIO,I[eHI/IC 3aBUCHUMOCTH BBICOTHI 3BYKAa OT 4aCTOTHI.

o o M w Do

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopusie pabomsl u onvinol.
1. OmpeneneHue YaCTOTHI U NIepUoa KoJeOaHui MaTeMaTUYECKOTO MasiTHUKA.
2. OrmpezneneHue 4acTOThI U MEpHOJa KOoJeOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH IEpHOa KOaeOaHUM MOABEIIEHHOTO K HUTH IPy3a OT JAJIMHBI
HUTH.
4. WccrnenoBaHue 3aBUCUMOCTU IEpHOJA KoieOaHUN MPYKUHHOTO MAasSTHHKA OT MAacChl

rpysa.

5. IIpoBepka HE3aBHCHUMOCTH IME€PHOa KOJIEOAHU Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.
6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IE€pHO/ia KoeOaHUH MPY>KUHHOIO MasiTHUKA
OT Macchl Irpy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs: CBOOOIHOTO Ma/leHuUs.
Pa3nes 10. D1eKTpoMarHuTHoe 10Jie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEKTPOMarHUuTHOE IOJIe. ODJIEKTPOMArHUTHBIE BOJHBL. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. [1Ikana sekTpoMarHuTHBIX BOJIH. VIConb30BaHuE AIIEKTPOMArHUTHBIX BOJIH Ul COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoWCTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomut u onvimol.

1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIHHOTO TenedoHa.
Pa3znea 11. CBeToBLI€ IBJICHHUS.
JlyueBass moxmenb cBeta. Mcrounuku cBeta. IIpsiMmonnHeiHOE pacrpocTpaHEHUE CBETA.

3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.

[Ipenomnenue cBera. 3akoH TpesoMieHus1 cBeta. [loaHOE BHYTpEHHEE OTPaKEHHUE CBETA.

Hcmons30BaHue MOJIHOTO BHYTPCHHETO OTPAXXCHUA B OIITUYCCKUX CBECTOBOAAX.

13



Jlunza. Xon myweit B aumH3e. Onruueckas cuctema ¢oToammapara, MHUKPOCKONA H

Teaeckomna. a3 kak onTuyeckas CUcTeMa. BJII/I30pyKOCTb " JAJIbHO30PKOCTL.

Paznoxxenne 6enoro cBera B criekTp. OnbiTel HetoToHa. C0KEHNE CIEKTPATBbHBIX IIBETOB.

Hucnepcus ceera.

© © N o g > w Do

Hemoncmpayuu.

[TpsaMonuHeiHOe pacipocTpaHEHHE CBETA.

OtpaxkeHue cBera.

[Tomrydenue n300pakeHUid B TUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
[Tpenomiienue cBera.

OnTuueckuil cBeTOBOA.

Xon styudeit B coOuparomei JuH3e.

Xox Jydeil B paccenBaroleH JIMH3E.

[Tonyuyenue n300paxeHuit C MOMOIIBIO JIMH3.

HpI/IHI_II/Il'I JIeHUCTBUS Q)OToanHapaTa, MHUKPOCKOIIa U TCICCKOIIA.

10. Mopennb riasa.

11. Paznoxkenue 0enoro cBeTa B CIEKTP.

12. HonyquHe Oenoro ceera IpU CJIOKCHUU CBETA PA3HLIX IIBETOB.

w
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Jlabopamopuwie pabomsl u onvimot.

HccnenoBanre 3aBUCUMOCTH yTJIa OTPAKEHHUSI CBETOBOTO JIy4a OT yTJIa TaIeHHSI.
W3ydeHne XapakTepuCTHK H300pakeHUs IpeIMETa B INTOCKOM 3epKalie.

HccnenoBanre 3aBUCHMOCTH YIJia MPEJIOMIICHHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
TPaHUILIE «BO3AYX—CTEKIIO».

[Tomyuenue n300paskeHMit ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKOHN CHIIBI COOMPATOIIEH JTNH3BI.

OMBITHI MO PA3JI0KEHHUIO OEJIOT0 CBETa B CIIEKT.

OneITEI TIO BOCHPHUATHIO I[BETA MPEIMETOB NpHU HMX HAONIOJCHUU 4Yepe3 IIBETOBHIE

(GUIBTPBIL.

Paznen 12. KBanToBbIC IBJICHUA.

OmnsiThl Pesepdopaa u mmanerapHast Mmosens atomMa. Mojens atoma bopa. cnyckanue u

MOrJIOMCHUE CBETAa aTOMOM. KBanTel. JInneiiuarsie CIICKTDPHI.

PannoakTuBHOCTS. AJ'IB(ba, Octa- u raMMa-us3JryuCHUsA. CTpOeHI/IC ATOMHOT'O sJpa.

Hyknonnas Mogens aromMHoro siapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon

HOoJIypacraja aTOMHBIX sIJep.
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AnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOTO M MAaCCOBOIO YHCENI. DHEPTHS CBSI3U
ATOMHBIX AACP. CBs3b MaccChl U OHCPIUH. PeaKLII/II/I CHUHTEC3a U ACJICHUA ANCP. HUcrounukn SHCPTUn
Connia u 3BE371.

ﬂﬂepHaH OHEPICTUKA. ﬂeﬁCTBHH PaaruO0aKTHBHBIX H3Hy‘l€HHI>'I Ha )XHUBBIC OpIraHU3MBI.

Hemoncmpayuu.
CHeKTpbl U3JIyYeHHS U TIOTJIOMIECHUS.
CrexTpsl pa3IuyHbIX Ta30B.
CnexTp BoaoOpo/a.
Hab6nronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérurka HOHM3UPYIOLIUX U3ITyUECHUH.

© o M w DR

Peructpanus uznyyeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
Jlabopamopuwvie padbomot u onvimol.
1. HaOnroneHue CIUIOMIHBIX M JMHEHYAThIX CIIEKTPOB U3Ty4YEHUS.
2. HccnemoBaHue TpEeKOB: HM3MEpPEHHE SHEPrMM 4YacTULBl 10 TOPMO3HOMY IyTH (110
¢dororpadusm).
3. H3mepeHue paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENHEHO-0000MIAIOINI MOy b TTPEIHA3HAUEH JUISl CUCTEMATH3AIMH U 00001IeHNS
MPEIMETHOTO COCPKAHMSI U ONbITA AESITEIbHOCTU, TPUOOPETEHHOTO MTPU U3YyUYEHUH BCETO Kypca
¢u3KKY, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY MO (U3UKE IS
o0yyaroImuxcs, BEIOpaBIIMX 3TOT yUeOHBIH MpeaMeT.

[Tpu n3y4eHnn JaHHOTO MOJYJIS PEATU3YOTCS U CUCTEMATU3UPYIOTCS BUABI IE€ATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OOECHEeuMBAETCA JOCTWKEHHE TMPEAMETHBIX M  METallpeIMETHBIX
IUIAHUPYEMBIX  PE3yJIbTaTOB 00y4eHus, (opMHpyeTcs eCTEeCTBEHHOHAy4Has IPaMOTHOCTH!
OCBOCHME HAyUHBIX METOJIOB HCCIIEIOBAHUS SIBIICHUI PUPOABI U TEXHUKHU, OBJIAZICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHE SBICHUS, IPUMEHS OTyUYEeHHbIE 3HAHUS, pelaTh 3a7a4M, B TOM YHCIe
KayeCTBEHHbIE U 3KCIIEpUMEHTANIbHBIE.

[IpyHIIMNIUATBHO AEATEIPHOCTHBIM XapaKTep JTaHHOTO pa3jieia peain3yeTcs 3a CU€T TOro,
4TO 00y4arolrecs BHIITOIHSAIOT 331aHUs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKUE SBICHUS
B OKpYXarolle NpUpoje U NOBCEIHEBHOM KNU3HY;

HCIIOJIb30BaTh HAYYHbIE METOJIbl MCCIIENOBaHUS (PU3NUECKUX SIBICHUN, B TOM 4YHUCIE IS

IMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPETHICCKUX BBIBOIOB;
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OOBSICHATh HayuyHble OCHOBbl HanOoOJ€e BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, IMPaKTUYECKOr0 UCIIOIb30BAaHUs PA3IUYHbIX HCTOYHUKOB YHEPIUU HAa OCHOBE 3aKOHA
IIPEBPALLCHNS U COXPAHEHUS BCEX U3BECTHBIX BUJOB JHEPIUHU.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yyenune Gpu3MKu Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHMs HAMPABJICHO HA JOCTHIKECHHE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX 06paSOBaTeJIBHBIX PC3yJIbTaTOB.
B pesynprare wu3ydeHus (U3MKH HA ypPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs Yy

06yqa}0meroc;1 6y,I[YT C(bOpMI/IpOBaHBI CJICAYIOIIUC ITNYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) mnaTpHOTHYECKOr0 BOCIIATAHMA:

—pOsIBIICHUE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOW (pu3mueckoi
HayKU;

— IIEHHOCTHOE OTHOIIEHHE K TOCTHXKEHUSM POCCHUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIMTAHUS:

—TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U ITHUYECKUX
npo0JieM, CBSA3aHHBIX C MPAaKTHUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

— OCO3HaHUE BAXKHOCTH MOPAIbHO-3TUYECKHUX MPUHIIUIIOB B IESITEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHUS

—BOCIIPUSATHE JCTETHUYECKUX KauecTB (PU3WYeCKOW HayKu: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHE [IEHHOCTH (PM3MUYECKOI HaAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIIOLIEH KYJIbTYPBI;

— pa3BUTHE HAYYHOH JTF0O03HATEIHHOCTH, UHTEPECa K UCCIIEIOBATENbCKON AeSITeTbHOCTH;

5) dopmupoBaHusi KyJbTypbl 310POBbS H IMOIHOHAJIBLHOIO 0JIATONOJIYYMS:

—OCO3HaHHE IIEHHOCTH 0e30mMacHOoro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaXHOCTH TPaBHJ OE30MAaCHOTO MOBEASHUS HAa TPAHCIOPTE, HA JOPOrax, C AJIEKTPUUECKUM U
TETJIOBBIM 000pYOBaHUEM B JOMAIIIHUX yCIIOBUSX;

—c(opmMupoBaHHOCTh HaBbIKa pediIeKCUM, TPU3HAHKWE CBOETO MpaBa Ha OMMUOKY M TAKOTO Ke
MpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIUTAHMS:
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—aKTUBHOE y4YacTHE B pEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CEMbH, 00pa3oBaTEIbHOU
OpraHu3aIy, Topoja, Kpasi) TEXHOJIOTHYSCKON M COMATIbHON HANPaBICHHOCTH, TPEOYIOIMINX B
TOM YHUCIIe U QU3HUECKUX 3HAHH;

—UHTEpeC K MPAKTUISCKOMY H3YUYEHHIO POPECCHii, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrH4eCcKOro0 BOCIIHTAHHUS:

— OpUEHTAIMs Ha IPUMEHEHUE (PU3NIECKIX 3HAHUH JIJIS pEIICHUS 33]1a9 B 00J1aCTH OKPYKaroIIen
cpenbl, TUIAHUPOBAHUS MOCTYIKOB U OIIEHKA HMX BO3MOXKHBIX MOCIIEICTBUM ISl OKpYyXKarolen
Cpenpbl;

— 0CO3HaHHUE TJIO0AIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIcHus;

8) axanTanum K U3MEHSIOIIMMCH YCJIOBUSAM COLHUAIBHOI U MPUPOIHOI Cpeabl:
—IOTPEOHOCTh BO B3aMMOJICHCTBUU MPHU BBIMOJIHEHUU HCCIACAOBAHUN U MPOCKTOB (PU3NUECKON
HAIPaBIEHHOCTU, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— [OBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO e TEIHHOCTD;
—NOTPEOHOCTH B (DOPMHUPOBAHUH HOBBIX 3HAHM, B TOM 4yucie GOPMYIUPOBATh UICH, TOHATHUSA,
TUIIOTE3bI 0 (PU3UYECKUX O0BEKTAX U SBJICHUSX;

—0co3HaHue 1e(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PHU3HKH;

— IJTAHUPOBAHHUE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PM3MYECKUX 3HAHUM;

— CTpeMJICHHE aHATTU3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIBI, 00IIIECTBA M IKOHOMHUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

— OIIEHKA CBOMX JICHCTBUMN C YUETOM BIIMSHHS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJIOOAIBHBIX

MOCJIEICTBUH.

METAINPEJMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHHs TporpaMMbl 1O (U3UKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuwaromerocs OyayT cGhOpPMHUPOBAHBI MeTANPeIMETHbIE Pe3yJabTaThl,
BKJIIOYAOMIUE IIO3HABATCIBHBIC YHHUBCPCAJIBHBIC y‘-Ie6HI)Ie ﬂeﬁCTBHH, KOMMYHHKATHBHBIC

YHHMBEpCaJibHble YUeOHbIE IeHCTBUS, PETYIISTUBHbBIE YHUBEPCAIbHbIE yUeOHbIE TEHCTBHUS.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
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Ba3zoBble JJornuyeckue aeiicTBHA:

BBISIBIISITH M XapaKTEPU30BaTh CYIECTBEHHBIC IIPU3HAKUA OOBEKTOB (SIBICHUIA);

yCTaHABJIMBATh CYUIECTBEHHBIH MPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUA Ui 0000OUICHHUA U
CPaBHEHHS;

BBISBJIATh 3aKOHOMEPHOCTM U IPOTHUBOPEUUS B paccMaTpuBaeMblX (akTaX, MAAHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBIISIT TPUYMHHO-CJIC/ICTBEHHBIE CBSI3U NP M3YYCHUH (PU3MUYECKUX SBICHHH M MPOLECCOB,
JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIOUCHHUH, BBIABUTATh
TUIIOTE3bI O B3aUMOCBSI35IX (PU3NYECKUX BEJIMYHH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCO0 pemieHus y4yeOHOW (u3MYecKol 3amaun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELIEHUS, BHIOOp Haulosiee MOAXOMSAIIEr0 ¢ YYETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBrble uccienoBarebcKkue 1eHCTBHUS:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII HMHCTPYMEHT IIO3HAHMUS,;

IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTAaBICHHOMY IUIAHY OIBIT, HECIOXHBIH (ru3nuecKuii
9KCHEPUMEHT, HEOOJIbIIOE UCCIIeJ0BaHUE (PU3HUECKOTO SBICHHUS;

OLICHMBaTb Ha IMPUMEHUMOCTh U JIOCTOBEpHOCTh MH(OpMaIUIo, IOJYyYEHHYI0 B XOJe
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (QOpMyJIMpOBaTh O0OOLIEHUS M BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICI0BAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajibHeIIee pa3BUTHE (PU3NYECKHX ITPOLIECCOB, @ TAKXKE BbIIBUTATh
MPEIOJIOKEHNS 00 X Pa3BUTHUN B HOBBIX YCIOBUSAX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmueii:

OPUMEHSTH Pa3InYHble METO/Ibl, MHCTPYMEHTHI U 3alpOChl NPH MOUCKE U 0TOOpe MH(popManuu
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHOH yueOHOH pu3nueckoil 3aauu;

AHAJIN3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUAOB U
dbop™M mpeacTaBIeHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYI0 (opMy TpeACTaBiIeHHs HHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOXKHBIMU CXeMaMH, TuarpaMMaMu, WHOW rpaduKoi u
WX KOMOWHAITUSIMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

B XO7€ OOCYyXIeHMs y4eOHOro marepHasa, pe3yJbTaToB JIAOOPATOPHBIX pabOT M INPOEKTOB
3aJaBaTh BONPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh WJEH, HAIlCJICHHbIE Ha

pelIeHEe 3aa4H | MMOJIJepyKaHne 01aroKenaTeaIbHOCTH OOIIEHNS;
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COTIOCTABJISITh CBOM CYXJACHUS C CYXXIACHHUSIMH IPYIMX Y4YacTHHKOB Juajnora, oOHapy>KuUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOJMYHO MPEJCTaBISTh PE3yibTAaThl BBHIMOIHEHHOTO (PU3MYECKOro ombiTa (3KCHEPHUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMaHAHOW ¥ MHMBUTyJIbHOU pabOThI MPU peLICHUN
KOHKPETHOU (DPM3HUYECKOM MPOOIEMBI;

NPUHUMATD I€JIM COBMECTHOM NEeSATEIbHOCTH, OPraHU30BBIBATH JACUCTBUSA MO €€ NOCTHUKEHUIO:
pacnpenensats poiu, oOCyXIaTh IMPOLECCHl U Pe3yJbTaTbl COBMECTHOW paboThl, 0000mIaTh
MHEHHS HECKOJBKUX JIIOICH;

BBITIOJIHSITH CBOIO YacCTh pa0OTHI, JOCTUTasl KAYECTBEHHOTO pe3yJjIbTaTa Mo CBOEMY HaIPABJICHHUIO
Y KOOPAMHUPYSI CBOU ACUCTBUS C APYTUMHU WICHAMHU KOMAaH/IbI,

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOHIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHbHO

c(hopMyIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUA

Camoopranusauus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYIOIIMX Jis pelieHus
(bu3nUecKrux 3HaHUMH;

OPUEHTHPOBATHCSI B PA3JIMYHBIX MOAXOJAaX MPHUHATUS PELIeHUH (MHAMBUIYaIbHOE, NMPHUHATHE
pelieHys B rpynne, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITENIbHO COCTaBIISATh aJITOPUTM pelIeHUs PU3NYECKON 3a/jauy WU TJIaHa MCCIIeI0BaHus
C Y4yéTOM MMEIOLIMXCS pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBATh
npeJiaraéMble BapMaHThl PELICHU;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

JaBaTh a/IeKBaTHYIO OIIEHKY CUTYyalluM U IpeJyiaraTh IiaH e€ H3MEeHEeHHUS,

OOBSICHATH MPUYMHBI TIOCTUKEHHUS (HEAOCTHKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLICHKY
nproOpPEeTEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (U3UUECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBILUXCS CHUTYalUH,

YCTaHOBJICHHBIX OI_HI/I60K, BO3HHKIIINX pr,[IHOCTCfI;
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OLICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUSIM;

CTaBUTH Cce0s Ha MECTO IPYroro 4ejloBeKa B XOJ€ CIIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHnH (HU3MUECKUX 3a/1a4 WU B YTBEP)KICHUSIX Ha

HAY4YHBIC TEMBI U TAKO€ XK€ IIpaBO APYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 kJjacce MpeIMETHbIE pPe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OOYUAFOIINUXCS YMEHUH:
UCIIOJIb30BATh TIOHATHS: (U3MYECKUE M XUMHUYCCKHE SIBIICHUS, HAOIIOJCHHE, KCIICPHUMEHT,
MOJieJIb, TUIIOTE3a, CAUHUIBI (PU3UUYECKUX BEITHYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BelecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPaeKTOpHs, PABHOJCHCTBYIOIIAs CWiIa, AcopMarius
(ympyras, miaacTU4eckas), HEBeCOMOCTh, COOOIIAIOIINECS] COCYbL;
paziuyath sBieHus (AudQy3us, TEII0BOE IBUKEHUE YaCTHUI] BELIECTBA, PABHOMEPHOE ABM)KECHUE,
HEPaBHOMEPHOE JBI)KCHHME, WHEpIMS, B3aMMOJCIHCTBHE TeJ, paBHOBECHE TBEPABIX TEN C
3aKPEIUIEHHON OCBIO BpAICHHUS, ITepeIada JaBICHUS TBEPIABIMU TEIAMH, KUIKOCTSIMH W Ta3aMH,
aTMoc(depHoe AaBJIeHUE, IUIaBaHUE TEJI, TPEBPANICHUS MEXaHNYECKON SHEPTHUHN ) 110 OMTUCAHUIO HX
XapaKTEepPHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3HUecKoe SBICHHE;
pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPY>KAOIIEM MHUPE, B TOM YHCIIe
buznyecKkue ABICHUS B MPHPOJIC: MPUMEPHI IBIKEHUS C PA3IMYHBIMA CKOPOCTSMHU B KUBOU H
HEXMBOW TIPUPOJIE, NEHCTBUE CHIIBI TPEHHUS B MPUPOAC W TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha )KMUBOW OpPraHu3M, IJIaBaHUE PHIO, pblYard B TeJe YeIOBEeKa, IPH ITOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B Y4eOHYI0, BBIICIAThH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (DU3HMUECKHUX
SIBIICHUI;
OIMCHIBATh U3yUCHHBIC CBOMCTBA Te U (PU3HUSCKUE SBJICHHS, UCTIONB3YS (PU3NICCKUE BETUIMHBI
(Macca, 00BEM, IIOTHOCTH BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA
YOPYTOCTH, CHJIa TSHKECTH, BEC Tela, CUiia TPEHUS, JaBieHue (TBEPAOro Telna, KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIA, MEXaHW4YecKas pabdoTa, MOIIHOCTb, IUIEUO CHIIBI, MOMEHT CHJIBI,
KO3 (UITUEHT TTOJIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETHYECKAsl M TOTCHIINAIbHAS SHEPTHS ), TIPU
OTMCAHWU TIPABUIILHO TPAKTOBATH (PU3NICCKUIN CMBICIT HCITOIh3YyEMbBIX BEJTUYHH, KX 0003HAUCHUS

1 CAMHHIBI (I)I/I3I/I‘-ICCKI/IX BCIIMYHUH, HAXOOUTH (I)OpMyJIBI, CBA3BIBAOIINUC JAHHYIO (I)I/I3I/I‘ICCKyIO
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BEJIMYMHY C JIPYTUMH BEIUYMHAMU, CTPOUTH TpapUKy M3yUEHHBIX 3aBUCHUMOCTEH (pu3mueckux
BEJINYUH;

XapaKTepu30BaTh CBOWMCTBA TeJd, (U3WYECKHE SBICHUS M MPOLECCHl, HCIONb3Yys IpaBUIIa
CJIOKeHHUs CUIT (BAOJb OJTHOM MpsiMOii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUsI MEXaHUYEeCKOU
SHEpPIUU, NpPHU O3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBHIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BACHATH (hM3MUYECKUE SIBJICHHS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATH MPUUYMHHO-CIIEICTBEHHBIEC CBS3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMYecKMX IIaroB ¢ OMOpPOH Ha 1—2 M3Y4YEHHBIX CBOICTBa
(bu3nUeCKUX SABICHHA, PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemiats pacuéTHble 3a7aud B 1—2 AeWCTBUA, UCMONB3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE
¢dbusznyecKkue BEMTUYMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/layll 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTABJIATH (PU3MUYECKUE BEJTUYUHEI B (DOPMYJIBI M MPOBOIUTEH PACUETHI, HAXOIUTH CIIPABOYHBIC
JaHHbIE, HEOOXOIMMBbIE i1 pEUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh IOJYyYEHHOU
bu3nYeCKOil BETUYMHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUINTh NpU MOMOIIM (PU3HMYECKHX METONIOB, B
ONMCAHUU HCCIIEJJIOBAHUS BBLACIATh IPOBEPSIEMOE MPEINOJOKEHUE (TUIOTE3Y), pa3iauyarh U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yibTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JI€1aTh BBHIBOJIbBI
II0 €r0 pe3yJIbTaTaMm;

MPOBOANTH OMBITHl MO HAOMIONEHUIO (PU3NYECKUX SIBICHUNW WM (PU3NYECKHX CBOWCTB Te:
(bopMyIIMpoBaTh MpPOBEPSEMbIE MPEANOJOKEHNSA, COOMpPAaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO
000pyA0BaHus, 3aMUCHIBATh X0J1 ONbITa U (POPMYIHPOBATH BHIBOBL;

BBITIOJHATh TpSMbIE HM3MEPEHHUs pPACCTOSHUS, BPEMEHH, Macchl Tena, Oo0bEMa, CHIBI U
TEMIEPATypPhl C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPEHHIA;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (M3MYECKON BETWYMHBI OT JIPYyrod ¢
MCIIONIb30BaHUEM TPSIMBIX U3MEPEHHI (3aBUCHMOCTH MYTH PAaBHOMEPHO JBHIKYIIErOCs Tela OT
BPEMEHH [BMKEHHS Tella, CUJIbl TPEHUS CKONBKEHHUS OT Beca Tela, KadecTBa 00pabOTKH
MOBEPXHOCTEN TeI U HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIAN CONPUKOCHOBEHHUS Tell, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS IPYKUHBI, BHITAIKMBAIOIIEH CUITBI OT 00bEMA MOTpyKEHHON YacTH Tela
U OT TUIOTHOCTH KHUJAKOCTH, €€ HE3aBHUCUMOCTH OT IJIOTHOCTH Tella, OT TIIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEeJO, YCIOBUH TUIaBaHUS TeJl, YCIOBUN paBHOBECHSI pbluara u OJIOKOB), y4acTBOBATh
B IUJIJAHUPOBAaHUU y4eOHOTO HCCIEAO0BaHUs, COOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEpPEHUS,

cienyst TPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl MOJYyUYEHHOM 3aBUCHUMOCTH
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¢buznyecKuXx BEIUYMH B BHUJAE NPEUIOKEHHBIX TaOMuI U TpaduKOB, J€1aTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IPOBOJUTH KOCBEHHBIC M3MEpPEHUs (PU3NUYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTU U
TBEPAOrO TENa, CUIa TPEHUS CKOJIBKEHHUS, JaBlIEHHE BO3/yXa, BBITAJIKUBAIOLIAS CHIIA,
JEICTBYIOIIAs Ha MOTPY>KEHHOE B )KUJIKOCTh TEJIO, KOOPPUIIMEHT MOJIE3HOr0 IEHCTBUS IPOCTHIX
MEXaHU3MOB), CIenysl MPeIIOKEHHOM WHCTPYKIMHU: NPU BBITOJHEHUHM H3MEPEHHH cOoOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYHCISATH 3HAYCHHE UCKOMOM BEJTMUUHBI;

coOJII01aTh MpaBHUJIa TEXHUKHA 0€30MIaCHOCTH IIPH padoTe ¢ JabopaTOpHBIM 000PYI0BaHUEM;
yKa3blBaTh NPUHLUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIINECS COCY/IbI, OAPOMETp, phIYar, MOJABMKHBIA M HETOABMKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepU30BaTh MPHUHIMIIBI JCHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
Omopod Ha WX oOnucaHus (B TOM 4HCIE: TOJUIMITHUKH, YCTPOWCTBO BOJOMPOBO/IA,
TUIPABIMYECKUNM IPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCIOJb3Ys
3HaHUST O CBOWCTBaX (HU3MYECKUX SBJICHUH H HEOOXOAWMBbIE (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOIUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BAHUS
¢u3nUecKruX 3HAHUH B IIOBCEIHEBHOW KHU3HH I 00eCTIeYeHUsT OE301IaCHOCTH MPH OOpAIEHUH C
npubopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbS U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO MOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
MOMCKOBBIM 3alIPpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM M MyTEM CPaBHEHMSI Pa3IMYHBIX
MCTOYHUKOB BBLICIATh MH(DOPMAIUIO, KOTOpasi SIBISETCS MPOTHBOPEUYMBOW HMIIM MOXET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3a/JaHUNl  HAayYHO-TIONMYJISPHYIO JIMTEPATypy
¢bu3nyecKkoro cojaep:KaHus, CHpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiIajeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMALKUKU W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

cO03/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE M YCTHBIE COOOIEHHS HA OCHOBE 2—3 MCTOYHHKOB
uH(popMaluu pU3NIECKOTO COAEpPHKaHHs, B TOM YHCIIE MyOJUYHO JIeaTh KPaTKHe COOOIIEHUs O
pe3ylbTaTax NpPOEKTOB MM Y4YEeOHBIX HCCIEAOBAHUN, MPU ATOM TPAMOTHO HCIOJIB30BAThH
U3yYEHHBIN MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXKIATh BBICTYINICHHE MTPE3EHTAIHEH;
IPY BBIOJHEHUH YYeOHBIX MPOEKTOB U MCCIEIOBAHUN pacripeaessaTh 00s3aHHOCTH B IpyMIe B

COOTBETCTBHH C IIOCTABJICHHBIMH 3aJad4aMH, CJICAUTH 3a BBIIIOJIHCHHEM IIJIaHaA JleﬁCTBI/II\;I,
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aICKBAaTHO OILICHHUBATb COOCTBEHHBIH BKJIaa B ACATCIIBHOCTH TI'PYIIIIBI, BBICTPAMBATH

KOMMYHHUKATHBHOC B33PIMOI[CI>1CTBHC, YUUThIBAsA MHCHUC OKPYKAIOIIUX.

K koniy oOydenus B 8 kJiacce nmpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TeIJIOBOE ABMKEHHE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKME M aMOp(HbIE Teja, HACHILEHHBIH U
HEHACBILICHHBIN Map, BIAKHOCTb BO3JyXa, TEMIIEpAaTypa, BHYTPEHHSS SHEprus, TEIJIOBOM
JIBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
JUBJIEKTPUKH, IIOCTOSHHBIHN 3J1€KTPUYECKUH TOK, MArHUTHOE I10JIE;
pas3inyath sBJICHUA (TEIJIOBOE pacIIUpEHUE M cxKaTue, Telvlonepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHME, KANWJULIPHBIE SIBICHUS, WCIIapeHHe, KOHJEHCAlMs, IJIaBJIeHHE, KpUCTaJIN3alus
(oTBepreBaHUE), KHIIEHHE, TeIulonepenaya (TEIIONPOBOJIHOCTb, KOHBEKLUS, W3IIy4EHUE),
JIEKTpU3aALMsl TeJl, B3aUMOACHUCTBUE 3apsijioB, JCHCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBHE MAarHUTOB, ACUCTBHE MarHUTHOIO IOJISi HA MPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHas: MHIYKIMS) TO ONUCAHUIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3MYECKOE SIBICHUE,
pacrio3HaBaTh NPOSIBIEHUE U3YUYEHHBIX (PU3NUYECKUX SABJICHUN B OKPYXKAIOIEM MUPE, B TOM YUCIIE
¢u3nyeckue SBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSXKEHHE M KalWUIApHBIE SIBJICHUSA B
IpUPOJIEe, KPUCTALIBl B IpUpoje, nznydenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
0o0pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, AEKTPUUYECKHE SABICHHS B aTMOc(epe, IeKTPUIECTBO
KHUBBIX OpPraHU3MOB, MarHUTHOE MoJjie 3eMiH, Jpeiid MOIHOCOB, POJIb MATHUTHOTO IO JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IPU 3TOM NEePEeBOIUTH MPAKTUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOWCTBA (TIPHU3HAKHM) (PU3NUECKUX SBICHU;
ONMCHIBATh U3yUEHHBIE CBOICTBA TeN U (U3NUYECKUE SIBICHMSI, UCIIONB3YS (PU3NUECKUE BETUUNMHBI
(TemnepaTypa, BHYTPEHHsSI SHEPIrHs, KOJMYECTBO TEIUIOTHI, yJIeIbHAs TEINIOEMKOCTh BEIIECTBA,
yZienbHas TEIUIO0Ta IJIaBJICHHS, yeIbHAs TEIUIOTa Iapoo0pa3oBaHusl, yAeIbHAs TEIUIOTa CTOPAHUS
TOIINBA, KOO(PPHUIIMEHT MOJIE3HOTO JEUCTBUS TEIUIOBOM MalIMHBI, OTHOCUTEIbHAS BJIAXXHOCTH
BO3/yXa, IEKTPUUECKUM 3aps], CHJa TOKA, JIEKTPHUECKOE HaIPsKEHHE, CONPOTUBIICHUE
IPOBOJIHUKA, YJIEJIbHOE COMPOTHUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA),
OpY ONHCAHUU NPABWIBHO TPAaKTOBaTh (U3MUECKUH CMBICT HCIONb3YEMBIX BEJIUYHH,
0003HaUeHHsI U €IUHUIBI (PU3UYECKUX BEIUYHH, HaXOAUTh (OPMYIIbI, CBSI3bIBAIOIIUE JAHHYIO
(bu3NYeCKy0 BEIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH I'pauKU M3yUEHHBIX 3aBHUCHMOCTEN

(GU3UYECKUX BEIIMYNH;
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XapaKTepu30BaTh CBOMCTBA Ted, (pU3MUecKHe SBIEHUS W MPOLECChl, UCIHOIb3YyS OCHOBHBIC
MOJIOXKEHUST MOJIEKYJISIPHO-KUHETUYECKON TE€OPUH CTPOCHUSI BEILIECTBA, IPUHIUI CYNEPIO3UILIUU
noJie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsiaa, 3akoH OMa ajis yyacTka IeIu,
3akoH J[xoyns—JIeHia, 3aKk0H COXpaHeHUs SHEPTUH, IIPU ITOM JJaBaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHa U 3aIUCBIBATh €0 MAaTeMAaTUYECKOE BHIPAKEHUE;

OOBSACHATh (PU3NYECKUE IMPOILECCHI U CBOWCTBA TENl, B TOM YHUCJIEC M B KOHTEKCTE CHTyaIui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh MPUUYMHHOCIEICTBEHHBIC CBSI3H, CTPOUTH
00BsSICHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpOM Ha |—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbie 3a7add B 2—3 JCUCTBHS, HMCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINC
¢u3nYecKue BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHS 3a/Jaud 3alliChIBaTh KPATKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JAHHBIX JUIA pEIIeHUs 3aJaud, BBIOMpATh 3aKOHBI M (POPMYJIBL,
HEOOXOaUMBbIC ISl €€ pelIeHUs, MPOBOJUTH PAacyETbl U CPaBHHUBATH MOJYYEHHOE 3HAUCHUE
(U3UYECKON BEJIMUMUHBI C H3BECTHBIMU JAHHBIMHU;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOUIM (PU3MUECKHUX METOOB,
UCIIONIb3YSl OMHUCAHHE HCCIEAOBAHUS, BBIICNIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OIECHUBAThH
MPAaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIICIOBAHMUS, JIENIaTh BBIBO/IBI,

MPOBOJAMTH OTBITHI O HAOIIONEHUIO (U3MUYSCKUX SBICHUNW WIM (U3HYECKUX CBOUCTB Tl
(KanmWJUTSIpHBIC SIBJIEHWS, 3aBUCUMOCTH JIaBJICHHUsI BO3JyXa OT €ro o00bEéMa, TeMIiepaTyphl,
CKOpPOCTH TIpollecca OCTBhIBAaHUS M HarpeBaHUsi NpPH HU3JIYYEHUH OT LIBETa H3JIydarouen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HWCHApEHUs BOJBI OT TEMIIEPaTypbl KHUAKOCTH U
wionaan €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJECHUCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICICTBUE TIOCTOSHHBIX MAarHUTOB, BU3YyaJIM3allUsl MAarHUTHBIX TOJEH TMOCTOSTHHBIX
MarHuTOB, JI€WCTBHS MArHUTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  DNEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMyIHpOBaTh  MPOBEPSEMbIE
MIPEANOIOKEHHS, COOUPATh YCTAHOBKY U3 MIPEIIOKEHHOTO 000PY/1I0BaHHUS, OMTUCHIBATH X0/ OTIHITA
1 (OpMyYJIUPOBATH BBIBOJIBI;

BBITIOJIHSTH NIPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBbHOMN BIAQXKHOCTU BO3yXa, CUJIbI TOKA,
HANPSDKEHUST C HCTOJIB30BAaHUEM aHAJOTOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKHX BEIHYMH,
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (M3MYECKON BETWYMHBI OT JIPYyrod ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTh COTIPOTHBIICHHUS IPOBOIHUKA OT €0 JAJTUHBI,
IJIOLIAU TOMEPEYHOr0 CEYEHHS] U YJEIbHOTO CONPOTHUBIICHMS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYIIETO 4Yepe3 TMPOBOJAHHUK, OT HaMpsHKEHUS HAa TPOBOJHUKE, WCCIECIOBAHUE

MMOCJICA0OBATCIIBHOI'O U MapaJICIIbHOT'O COG,Z[I/IHCHI/Iﬁ HpOBOI[HI/IKOB)Z IIJIaHUPOBATh UCCJIICIOBAHUC,
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coOMpaTh YCTAaHOBKY U BBINOJHATh U3MEPEHHUs, CIEAysl MPeUI0KEeHHOMY IUIaHy, (PUKCHpPOBaTh
pe3yJbTaThl IOJyYeHHOHM 3aBUCHMOCTH B BHJE TaOnuil W TpaduKoB, JeNaTh BBIBOJABI TI0
pe3yabTaTaM MCCIEJOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MepeHHsl (U3NYECKUX BeIMUYUH (yIelbHas TeIIOEMKOCTh BEILECTBa,
COIIPOTHBIJIEHUE TMPOBOJHMKA, pabOTa M MOILMHOCTh 3JIEKTPUUYECKOrO TOKA): IUIAHUPOBATH
U3MepeHusi, COOMpPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MPEUI0KEHHOW MHCTPYKLUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

coOuIro1aTh MpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000y I0BaHUEM;
XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS M3Y4YEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OTIOPOii Ha KX OTIMCAHUS (B TOM YHCJIE: CHCTEMa OTOIUICHHSI IOMOB, THTPOMETP, TTapoBasi TypOHHA,
amMIIepMeTp, BOJBTMETP, CUETUMK IIEKTPUUECKON ISHEPTHH, DIEKTPOOCBETHTEIbHBIE MPHOOPHI,
HarpeBaTelbHbIE  JJCKTPONPUOOpbl  (IpUMEpBl),  DJIEKTPUYECKHE  MPEAOXpPaHMUTENH,
JJIEKTPOMArHuT, 3JEKTPOJIBUTATENb IIOCTOSHHOIO TOKA), MCIIOJIB3YS 3HAHMS O CBOMCTBax
bu3nUecKux SBICHUH U HEOOXO0aMMbIe (PU3MUECKIEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOWCTBA W M3MEPHUTEIbHBIE NMPUOOPHI MO CXEeMaM H
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTENh
BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBbl 3JIEKTPUUYECKUX LEMNen C
[OCJIEOBATENbHBIM UM MApaJUIEJIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jiuydas YyCIOBHbIE
0003HaYeHMsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

IOPUBOANUTH MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMepax) NPaKTUYECKOI0 HCIOIb30BaHUS
(bu3nUecKrx 3HaHUH B MOBCEIHEBHOMN KM3HHU JIs1 oOecTiedeHns: 6e30MacHOCTH NP 0OpalleHHH ¢
npuOopaMl W TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3J0POBbsI U COOJIOJIEHUS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEH Cpene;

OCYILECTBIIATh TMOUCK HH(popMaruu Qusnyeckoro cojepxanuss B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUHN U IyTEM CpaBHEHHM S JOIIOJIHUTENbHBIX HCTOYHUKOB BBIIENATH HH(OpPMAIIHIO,
KOTOpasi SIBJSIETCS] IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BAaTh IMPHU  BBIIOJIHEHWH YUYEOHBIX 3aJaHMM HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3MUeCKOro CcoJepXKaHMs, CIPaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiaieTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIeH s, 0000111as HHPOPMAIUIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOTO COJEp’KaHMs, B TOM YHCIE MYOJUYHO IPEICTaBIATh
pe3yJIbTaThl NPOEKTHOM WM HCCIENOBATEIbCKON JEATEIBHOCTH, NPU 3TOM TI'PAMOTHO
MCIIOJIb30BaTh U3YUYEHHBIH MOHATUIHBINA ammapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIICHUE

MpE3EHTALNEH;
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IPU BBIMOJIHEHUN Y4YEOHBIX NMPOEKTOB U HCCIENOBaHUM (PU3MUYECKUX MPOLECCOB paclpenessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABICHHBIMU 33J]a4aMHU, CJICIUTh 32 BHIMOJHEHUEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHHBATh COOCTBEHHBIM BKJIAJ B
JIeATEIbHOCTh IPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJIECHCTBUE, IIPOSBIISASI TOTOBHOCTh

pazpemiaTh KOHQIUKTHIL.

K koHmy oOyueHus B 9 KJjacce mpeMeTHBIE pe3yIbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUH:
UCTIOJIb30BaTh MOHATHUS: CUCTEMa OTCUYETA, MaTepUANIbHAS TOYKA, TPACKTOPHS, OTHOCUTEIILHOCTh
MEXaHUYECKOTO JIBYDKCHUS, nedopmarus (ynpyras, IUIACTUYECKast), TpEHHeE,
IIEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M TEPErpy3KH, IIEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH()Pa3BYK U yJIbTPa3BYK, HJIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBHO30PKOCTb, CIIEKTPHI MCITyCKaHHs M IMOTJIONICHUs, anbda, OeTa- u
raMma-u3Jay4eHHsl, H30TOIBI, sepHas YHEPreTuKa;
pa3nuyath  SBICHUS (PaBHOMEPHOE H  HEPAaBHOMEPHOE MPSIMOJIMHEHHOE  JBU)XEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKEHUE, CBOOOTHOE MaICHUE TEJl, PABHOMEPHOE JABIKECHHE
[0 OKPYXXHOCTH, B3aMMOJICHCTBHME TeJ, PEAKTHBHOE J[BUXKEHHE, KOJIeOaTelbHOE JBUKEHUE
(3aTyxaroliye 1 BbIHYKJCHHBIE KoJeOaHHs), pe30HAHC, BOJHOBOE JIBUKEHHE, OTpaKeHHE 3BYyKa,
NPSMOJIMHEHHOE PacIpOCTpPaHEHUE, OTPAKEHUE M TIPEIIOMIICHHE CBETa, IMOJIHOE BHYTpPEHHEE
OTpaKEHHE CBETa, Pa3JIoKEHHE OeJoro CBeTa B CIEKTP M CIOKEHUE CIEKTPAIBHBIX I[BETOB,
JMCTIEPCUS CBETA, €CTECTBEHHas paJHMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYATOro CHEKTpa
U3JIYYEHHUs1) 10 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3HYECKOE SBJICHHE;
pacro3HaBaTh IPOSBICHUE N3YYEHHBIX (PU3NYECKUX SBJICHUN B OKPY>KaIOIIeM MHpPE (B TOM YHCIIE
¢du3nyeckue sBICHUS B IPUPOJIE: NPUIUBHI U OTIUBBI, JBIKEHUE Tu1aHeT COTHEUHOW CUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB KUBOTHBIMH, 3€MIICTPSICEHHE,
ceificMUYecKHe BOJHBI, I[yHaMH, 9X0, I[BETA TeJI, ONITUYECKUE SIBIICHUS B TIPUPO/IC, OMOJIOTHUECKOE
NeCTBUE BHUIMMOTO, YJIBTPApHOIETOBOTO W PEHTTEHOBCKOTO W3IyYSHHH, €CTECTBEHHBIN
pPaTuOaKTUBHBINA (POH, KOCMUYECKHE JIyUHd, paJMOAKTUBHOE U3ITyYeHHE MPUPOAHBIX MHUHEPAJIOB,
JeicTBUE PpaJMOAKTHBHBIX M3JIYYCHHH Ha OpraHu3M 4YeloBeKa), NpHU HTOM IEpPEeBOAMUTH
NPaKTUYECKYIO 33aJjauy B y4eOHYIO0, BBIJIENIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX

SIBIICHHIA,
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OIUCBIBATh U3YUYEHHbIE CBOWCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIONB3Ys (PU3MUECKUE BETUUNHBI
(cpenHsit W MrHOBEHHass CKOpPOCTh Te€jJa IIpM HEPAaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE,
IepEMELIEHHE, ITyTh, YIJI0Bas CKOPOCTh, CUJla TPEHUS, CUJIAa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHNE
CBOOOJHOIO TMaJeHMsl, BEC Tejla, WMIYJbC Tela, MMITYJIbC CHJIbI, MeXaHU4eckas paboTa u
MOIIHOCTb, IOTEHLIMAJIbHAS SHEPI U TeJa, IOJAHATOr0 HaJl IOBEPXHOCTHIO 3€MJIU, IOTEHIIUAIbHAs
DHEPIHsl CHKATOM NMPY)KUHBI, KHHETUYECKAs! YHEPIUsl, [10JIHAs MEXaHUUYECKasl SHEPTHsl, NEPUOJ U
yacToTa Kosie0aHui, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETA, [I0KA3aTEIb
IPEJIOMIIEHUS CPE/ibl), IPU OMMCAHUH IPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOIb3YEMbIX
BEJIMYMH, 0003HAYCHUS U €IUHUIIBI (PU3NUECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOILNE
JMaHHYI0 (U3MYECKYI0 BEIWYMHY C JAPYTHMH BEIMYMHAMH, CTPOUTH Tpa(uKH H3yUeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMNCTBA TeJl, PU3NUECKUE IBJICHUS U MPOLIECCHI, HCII0JIb3YS 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIMI  CYNEpHO3ULUU  CHJI, [PUHIMII
OTHOCUTENIbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAYKEHUS
U TIPEJOMJICHUS CBETA, 3aKOHbI COXPAHEHHUS 3aps0BOIO M MacCOBOTO 4YHCEN MPHU SAEPHBIX
peakuMsax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3allUCBIBaTh €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE CHTyalul
MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH NMPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpoi Ha 2—3 M3yuYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a7a4u (ONUparoIIUecs Ha CUCTEMY U3 2—3 ypaBHEHUIN), UCIIOJIb3Ys 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3UYECKHE BEIMUYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/adyd
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIIATh HEJOCTAIOIIME WM M30BITOYHBIE JaHHBIE, BHIOMPAThH
3aKOHBl W (QOPMYIJbI, HEOOXOAWMBIE MJISi peIIeHUs, MPOBOAUTH pacuéTbl M OIEHHUBATh
PETUCTUYHOCTD TOJYYEHHOTO 3HAYEHUS! PU3NYECKON BETMUYHHBI;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh NpHU HOMOIIM (U3UYECKUX METOJIOB,
UCIIOJIb3YSl ONUCAHHWE HCCIEAOBAHUS, BBIAENIATH IIPOBEPSIEMOE IPEANOIOKEHUE, OLIEHUBATH
IIPAaBWJIBHOCTh IOPSJKA IIPOBEACHUS MCCIEN0BAaHUA, J€JaThb BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHNH U OIBITOB;

MPOBOAMTH OMBITHl MO HAOMIOJEHUIO0 (U3NYECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(u3y4yeHue BTOpOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHHsI SHEPrHH, 3aBHCHMOCTh MEpUOJa
KoJIeOaHUH MPYKUHHOT'O MAasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY 1Bl MaJIBIX KOJIeOaHUH, IPSIMOJIMHEWHOE pacpOoCTpaHEHUE CBETAa, PaslIoKeHHE OeJIoro

CBETa B CIIEKTP, U3yUYECHHE CBOMCTB M300pa)KeHHUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHus
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npeaMeTa B COOMparoliei JInH3e, HaOII0IEHHE CIUTOIIHBIX M TMHEWYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyI0BaHUS, OMUCHIBATH X0
OTIBITA U €TO PE3YbTAThl, POPMYIUPOBATH BHIBOJIBI,

NPOBOJUTh MPU HEOOXOTUMOCTH CEPUI0 TPSMBIX HM3MEPCHUH, OMpeAessisl CpeaHee 3HauYeHUe
HU3MEpsieMO BeTUYMHBI ((POKYCHOE PACCTOSHHE COOMpAIOIIeH JIMH3bI), 00OCHOBBIBATH BBHIOOD
crioco6a n3MepeHust (M3MEpUTETHHOTO TPUOOopa);

IPOBOJUTH HCCIICIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIHOJIB30BAHUEM MPSMBIX
U3MEpeHUH (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBIKCHHU 0€3 HadaabHON
CKOpOCTH, TIeproia KojeOaHHii MaTeMaTHYECKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa
OTpPaKEHHsI CBETa OT yrja MaJCHUS W yIiia NPeJOMJICHUS OT yrjla MaJeHHs): IUIaHUPOBATb
UCCIIIOBAaHUE, CAMOCTOSITETIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJBTAThl MOIyYEHHON
3aBUCUMOCTH (DM3MYECKHUX BEJITMYWH B BUC TAOIHII ¥ Ipa)uKOB, JeJIaTh BEIBOJIBI 110 PE3yJIbTaTaM
UCCIICIOBAHMSI,

IIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NUECKUX BEIWYHH (CPETHSSI CKOPOCTh U YCKOPEHUE Tea
pU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOpEHHE CBOOOIHOTO MaJCHHUs, >KECTKOCTh MPYKHUHBI,
KO3 PUIUEHT TPEHUS CKOJIKCHHS, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KOJICOAHUH MAaTEeMaTUYECKOTO U MPY)KUHHOTO MAasiTHUKOB, ONITHYECKAs CHJIa COOMPAOIICH JINH3HI,
paZnoOaKTHBHBIA (OH): TUIAHUPOBATH M3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATH U3MEPEHUS, CIETysl PEITI0KESHHON HHCTPYKIIUH, BBIYACIIATh 3HAYCHNE BETMYMHBI U
aHaAJM3UPOBAThH MOJTyUYEHHbIE PE3YJIbTATHI C YUETOM 3a/JaHHOM MOIPEIIHOCTH U3MEPEHUH;
co0uIro1aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
pa3nuyaTth OCHOBHBIE TPWU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJe: MarepuaibHas TO4YKa,
a0COIIIOTHO TBEPIOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, JIyY, TOHKAS JIMH3A, IUTAHETapHask MOJIEITh
aToMa, HyKJIOHHas! MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OMOpOil Ha WX omuMcaHus (B TOM YHCIE: CHUJAOMETP, JATYUKH TIOJOXKEHHUS, PACCTOSHUS W
YCKOPEHHs, paKeTa, O3XOJOT, OYKH, TIepUCKOI, (oToarmmapar, ONTHYECKHE CBETOBOJIEI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (DHU3MUYECKHX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMBI M CXEMaTHYHBIE PHCYHKHM M3yYEHHBIX TEXHUYECKHX YCTPOICTB,
MU3MEPUTENBHBIX MPHOOPOB U TEXHOJIOTMYECKHX MPOIIECCOB MPH PEIICHUH YUeOHO-TIPAKTHUECKUX
3aJa4, ONTUYECKHUE CXEMBI Ul MMOCTPOEHUS M300paKeHU B IUIOCKOM 3epKajie U coOuparomien
JIMH3E;

NPUBONUTE TPUMEPHI (HaXOAUTh HMH(OPMAIMIO O MpUMepax) MPaKTUIECKOTO HCIOJIh30BAHUS

(GU3UYECKUX 3HAHUN B MIOBCEIHEBHOM JKU3HU I 00eCTIeYeHHsT OE30ITaCHOCTH MPU 0OpaIEHUH C
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npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUS 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTMUYECKOTO MIOBEJICHUS B OKPYKAIOILLIEH CpeLE;

OCYILECTBIIAITh MOMCK MH(POpMauu (HU3NYECKOro conepkanus B VHTepHETE, caMOCTOATEIbHO
dbopMynupys MOMCKOBBIM 3allpoc, HAXOJUTh IMYTHU OMPENEICHUS JTOCTOBEPHOCTH IMOJIYYEHHOM
nH(pOpMaLlMK HAa OCHOBE UMEIOIINXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;

UCTOJIb30BAaTh TPU  BBIIOJHEHUH Y4YEOHBIX 3a/JaHUNl HAyYHO-TIONMYJSAPHYIO JIMTEPATypy
($U3MUecKOro CcoJepXKaHHs, CIPABOYHBIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DPU3MUECKOTO COAEpKaHMs, IMyOJMYHO TMPEACTABIATh PE3YJIbTATHI
MPOEKTHOM WJIM MCCIENOBATENbCKOW JIEATENIbHOCTU, IPU 3TOM TIPAMOTHO HCIOJIb30BaTh
W3YYCHHBII MOHATUMHBIN anmapar U3y4yaeMoro pasjesna (U3UKU U COMPOBOXKIATH BHICTYILIICHUE

npe3eHTaluel ¢ y4éToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINIAHUPOBAHUE

7 KJIIACC
Ne HaunmenoBanue KosmdectBo yacoB DnekTpoHHbIe (LIU(POBHIC)
/i pa3zienoB u TeM Beero|Kontposshsie|[Ipaktiueckue 00pa3zoBaTesbHBIE PECYPCHI
IIpOrpaMMBl paboThI paboThI
Pasnen 1. ®usuka u e€ posib B NO3HAHUHN OKPY/KAIOIIEr0 MHPA
1.1||®usuka - Hayka o 2 [[bubmunoTexa [JOK
IPUPO/IC https://m.edsoo.ru/7f416194]]
1.2 ||®uznueckue 2 1 [[bubmunoTexa [JOK
BEJTMYHHBI https://m.edsoo.ru/7f416194]]
1.3||[EcTecTBeHHOHAYYHBIH || 2 1 [[BuGmmoTtexa IIOK
METO/I TO3HAHHS https://m.edsoo.ru/7f416194]]
Hroro mo pazneny 6

Paspneu 2. [lepBoHayaibHbIE CBEJAEHHS 0 CTPOCHHH BellleCTBA

2.1||Ctpoenue BemecTBa 1 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/7f416194]]
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No HaunmenoBanue KonnuecTBo acos DneKkTpoHHbIE (IU(PPOBHIE)
n/nj|  pa3aesioB U TEM Beero|[Koutpombusie|[IpaxTiueckue o0pa3zoBaTelbHbIC PECYPChI
HPOrpaMMbl paboTHI paboTHI

2.2 || IBmxeHue U 2 1 [[bubmuoTexa [JOK
B3aUMO/ICHICTBUE https://m.edsoo.ru/7f416194]]
YaCTHI] BELIECTBA

2.3||ArperaTHbie 2 [[bubmuoTexa [JOK
COCTOSIHUSI BEII[ECTBA https://m.edso0.ru/7f416194]]

Hroro no pazneny )

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHeE Tel

3.1||Mexanuveckoe 3 [[bubmuoTeka [IOK
JIBHDKCHHUE https://m.edsoo.ru/7f416194]]
3.2||Muepmus, macca, 4 1 [[bubnuoTexa [JOK
IUIOTHOCTH https://m.edsoo.ru/7f416194]]
3.3||Cuna. Bunsr cun 14 1 2 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
Hroro no pazaeny 21

Pasnen 4. /laBjieHue TBEPABIX Te

J1, JKUAKOCTEH U ra3oB

4.1||TaBnenue. [Tepemaua 3 [[bubmuoTeka [JOK
JTABJICHUS https://m.edsoo.ru/7f416194]]
TBEPIBIMU TEIIAMH,
KHUJIKOCTSIMU U Ta3aMH
4.2| 1aBneHue sKUIKOCTH 5 [[bubmunoTexa [JOK
https://m.edsoo.ru/7f416194]]
4.3||AT™MocepHOe 6 [[bubmmoTeka [TOK
JIaBIICHHE https://m.edsoo.ru/7f416194]]
4.4 |JleiicTBHE XHUAKOCTH U || 7 1 3 [[BuGmmoTtexa IIOK
rasza Ha MOTpYyKEHHOE https://m.edsoo.ru/7f416194]]
B HUX TEJIO
Hroro no pazneny 21

Pa3pnen S. PaGora u MOIIHOCTB. JHeprus
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No HaunmenoBanue KonnuecTBo acos DneKkTpoHHbIE (IU(PPOBHIE)
n/nj|  pa3aesioB U TEM Beero|[Koutpombusie|[IpaxTiueckue o0pa3zoBaTelbHbIC PECYPChI
HPOrpaMMbl paboTHI paboTHI
5.1||PaGoTa 1 MOIITHOCTH 3 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]
5.2|[[IpocThie MEXaHU3MBI 5 1 [[bubmuoTexa [JOK
https://m.edsoo.ru/7f416194]]
5.3|Mexanudeckas 4 1 1 [[bubmuoTexa [JOK
SHEprus https://m.edsoo.ru/7f416194]]
Uroro no pazueny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO || 68 3 12
YACOB I10
I[MTPOT'PAMME
8 KJIACC
Ne|| HaumeHnoBanue pa3zienoB u KonungectBo yacoB DJEeKTPOHHBIE
n/ TEM MpOTpaMMBI Beer || KontposnsH || [Ipaktnueck (u¢possie)
I 0 || bie paboThI || We paboThl obpazoparenbHbIe
pecypcsl
P—a:meﬂ 1. TenjioBbIe AABJICHUSA
1. | CtpoeHue u CBOICTBa 7 [[BuGmmoTteka [IOK
1 |BemecTBa https://m.edsoo.ru/7f4181c
ell
? TenoBble mpoLecchl 21 1 5 [[bubmunoTexa [JOK
2 https://m.edsoo.ru/7f4181c
ell
Eoro 0 pazzeny 28
Pasnea 2. DuiekTpu4yecKkHe M MATHUTHBIC SIBJICHUSA
2. |[DnexTpuueckue 3apsibl. 7 1 [[bubmnoreka LIOK
1 |3apspkeHHBIC TENa U X https://m.edso0.ru/7f4181c
B3aMMO/ICHCTBHE e]]
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Ne || HanmeHoBaHue pa3aeinoB u KonnuectBo wacon DIIEKTPOHHBIE
n/ TCM MpOrpaMMBI Bcer|| Kontposbn || [TpakTuueck (mdposbie)
I 0 || ple paboThI || e paGoThI obpazoBatenbHbIe
pecypcsl
? [TocTossHHBIM 20 1 7 [[bubmuoTexa IIOK
2 |]PIEKTPUYECKUN TOK https://m.edsoo0.ru/7f4181c
ell
? MarHuTHBbIC SIBJICHUS 6 1 1.5 [[bubmuoTexa [JOK
3 https://m.edsoo.ru/7f4181c
ell
? DneKTpoMarHuTHas WHAYK | 4 [[bubmuoTeka [IOK
4 |lous https://m.edsoo.ru/7f4181c
ell
Eoro 0 pasaery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 3 145
YACOB I10 ITPOTPAMME
9 KJIACC
No HaumenoBanue KomnnuectBo yacos DnexTpoHHbIE (IIUPPOBLIE)
/1 pas3enoB u TeM Beero|Kontponbhere|[Ipaktuuecke o0pa3oBaTenbHbIE PECYPCHI
[pOrpaMMBl paboThI paboThI
Pa3znen 1. Mexanuveckne siBJICHUSA
1.1|[Mexanndeckoe 10 1 [[bubauoreka [JOK
NIBUKEHUE U CIIOCOOBI https://m.edsoo.ru/7f41a4a6]]
€ro OIMUCAHUS
1.2 |[B3aumoeicTBue T 20 1 3 [[bubaunorexa [JOK
https://m.edsoo.ru/7f41a4a6]]
1.3|3axoHBI cOXpaHECHHS 10 3 [[Pubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6]]
Hroro mo pazneny 40
Paznen 2. Mexannueckue Koj1e0aHUsI M BOJIHBI
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No HaunmenoBanue KomuuecTBo uacoB DneKkTpoHHbIE (IU(PPOBHIE)
/i pas3zeinoB U TeM Beero|Kontponbhsre|[Ipaktuueckue o0pazoBaTelibHbIC PECYPChI
HpOrpaMMbl padoThI padoThI
2.1|Mexanuveckue 7 3 [[bubmuoTexa [JOK
KoJieOaHus https://m.edsoo.ru/7f41a4a6]]
2.2||MexaHu4eckue BOTHBL| 8 1 3 [[bubmuorexa [JOK
3ByK https://m.edsoo.ru/7f41a4a6]]
Hroro no pazaeny 15

Pa3nen 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

3.1||9nekTpomMaruuTHOE 6 2 [[bubnuoTexa [IOK
roJje u https://m.edsoo.ru/7f41a4a6]]
AIEKTPOMATrHUTHBIC
BOJTHBI

Wroro mo pazneny 6

Pasnen 4. CBeroBble siBJIeHUS

4.1|]3akoHbI 6 2 [[PubmmoTrexa [IOK
pacrpoCTpaHCHHS https://m.edsoo.ru/7f41a4a6]]
cBeTa

4.2||JIuH3BI ¥ ONITHYECKHE 6 3 [[bubmuoreka [JOK
pUOOPEI https://m.edsoo.ru/7f41a4a6]]

4.3||Pa3noxxenue 6em0ro 3 2 [[bubauoreka [JOK
CBETa B CHEKTP https://m.edsoo.ru/7f41a4a6]]

Hroro no pazneny 15

Pa3zpnen 5. KBanTOBBIC SIBJICHUSA

5.1||Acmyckanue u 4 1 [[bubaunoreka [JOK
MOTJIOLIEHUE CBETa https://m.edsoo.ru/7f41a4a6]]
aTOMOM

5.2||CtpoeHue aTOMHOTO 6 1 [[bubimoTeka [IOK
spa https://m.edsoo.ru/7f41a4a6]]

5.3||SInepHbie peakuu 7 1 1 [[bubmuotexa [JOK

https://m.edsoo.ru/7f41a4a6]]
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No HaunmenoBanue KomuuecTBo uacoB DneKkTpoHHbIE (IU(PPOBHIE)

n/m pas3esoB u TeM o0pa3oBaTelibHbIE PECYPCHI

Bcero|[KonTponbable| [ IpakTnueckue

HpOrpaMMbl padoThI padoThI

Hroro mo pazaeny 17

Pa3znea 6. [loBTOpUTEIHHO-00001Ia0IMIA MOYJIb

6.1|[ToBTOpeHue u 9 2 [[bubaunoreka [JOK
000011eHNEe https://m.edsoo.ru/7f41a4a6]]

coJiep>KaHus Kypca

¢u3uku 3a 7-9 kiace

Wroro mo pazneny 9

OBUIEE KOJIMYECTBO | 102 3 27
YACOB 10

I[TPO'PAMME
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10 KJIACC

MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢usuke 6a30Boro ypoBHs st oOywaromuxcs 10 kiaccoB Ha ypoBHE
cpeanero oOmero ooOpa3oBaHus pazpaboTaHa Ha OCHOBE IIOJIOKEHUH U TpeOoBaHMN K
pe3yJbTaTaM OCBOEHHSI OCHOBHOH 00pa30BaTeNbHOW MporpaMmbl, mpeactaBieHHbBIX B PI'OC
COO, a Takxke c yudérom (penepanpbHO pabodeil mporpaMmbl BOCHUTAHUS M KOHIICTIIIHH
npenojiaBaHus yueoHoro npeaMera «Pusuka» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoit
®denepalnyy, pean3yolX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBL.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI MUpa oOyvaromuxcs 10 kiacco npu o0yueHnH ux pu3nke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ZESTEIbHOCTHOrO moaxona. IIporpamma mo ¢u3uke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yiapTaraM OOydYeHHsI, a TaKKe€ YYUTHIBAET HEOOXOIMMOCTh peaM3allui MEXIPEAMETHBIX
cBsizell (M3UKU C €CTEeCTBEHHO-HAy4YHBIMHM Y4eOHBIMHM IpeaMeTaMu. B Hell omnpenensrorcs
OCHOBHBIC LI€JIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oOIero odpa3oBaHus, IIAHUPYyEMbIe
pe3yIbTaThl OCBOSHUS Kypca (PU3UKHU: TNIHOCTHBIC, METAIPEIMETHBIE, TPEeIMETHBIC (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM UYHUCIIE

IIPEIMETHBIE PE3YJIbTATHI;

e cojaepxaHue yueOHoro npeamera « Pu3ukay.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIAs B KaueCTBE yUeOHOTo
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIUN [Jis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XUMHEH, Ouosoruei, gusnueckoir reorpadpueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pPUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeIeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJYyYEHHUS HOBBIX MaTEpHUaJIOB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzydyenue pu3nku BHOCUT OCHOBHOM BKJIaJ B (GOPMUpPOBaHHE
€CTeCTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromuxcs, B (OpMHpPOBaHHE YMEHUH NPUMEHATH
HAy4YHBIM METOJ1 TO3HAHUS IPU BBINOJIHEHUN UMU YUEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢usuku g obyyaroumxces 10 KiaccoB Ui YPOBHSI CpPEIHEro OOILEro
o0pa3oBaHHUsl TIOJIOKEH PsI WIeH, KOTOpble MOXKHO paccMaTpuBaTh KakK MPHUHIMIIBI €ro
MIOCTPOEHUH.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEHl Kypc ABISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM C Hell MaTepua Kypca GpU3HKH 00beJUHEH BOKPYT
¢usmueckux Teopuil. BeaymuMm B Kypce sBisiercs (OpPMHpPOBAHUE IPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanys NpeanosaraeT UCIoIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYTOM TEXHUYECKHX U TEXHOJOTUYECKUX MIPUIIOKEHNN N3YYECHHBIX TEOPUH U 3aKOHOB.
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Hoes skonozuzayuu peanusyercss MOCPEICTBOM BBEIEHHS HIIEMEHTOB COJEp)KaHUs,
MOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepKHEBBIMU 3JIEMEHTAaMH Kypca (M3UKH Ha YPOBHE CpeJHEro obuero oOpa3oBaHUs
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usnueckoil TeopuH, poiau (YyHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTABICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HaYYHbIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHMS U OCHAlLeHUs KabuHeTa ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHMMaHue yJenseTcs peleHHIo pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIONINE PUMEHATH H3yYSHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjerna Kypca,
TaK W WHTETPUPYS 3HAHUSA M3 Pa3HBIX paznenoB. (s KayecTBEHHBIX 3aqad MPHOPHTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpY’Karolle JKU3HU, TpeOylomMe BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu PIOC COO k MarepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yueOHOro mpoiiecca 0a30BbIi ypOBEHb Kypca (U3UKU Ha YPOBHE CPEHETO O0IIEro
00pa30BaHUs JIOJKEH M3ydaThCsl B YCJIOBUSAX MPEIMETHOr0 KaObuHeTa (PU3MKHM MM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB €CTeCTBEHHO-HAYYHOTO IWKIa. B kabuHere (u3nku
JOJKHO OBITh HeoOXoJuMoe J1abopaTopHOE OOOpYAOBaHWE JJISl BBIIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o Gpu3nKe yueHU4eCKuX NpakTHIeCKUX paboT U JEeMOHCTpAIlMOHHOE 000py10BaHHE.

JleMoHCTpalMoOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M 00ECTeUMBaET IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpamMMe 110
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIENOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyJOBaHUE AJISi YUYEHHMUECKUX IMPaKTHUECKUX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. TemaTrnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHHS JOKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX UM LU(POBBIX MPUOOPOB, a TaKxKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYaIONIMXCS K HAaydYHOMY HW3YYEHHUIO

NPUPOJIBI, Pa3BUTHE WX WHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TO3HaHWS ¥ (OPMHPOBAHUE
HCCIIEIOBATEIILCKOTO OTHOIIEHHSI K OKPYKAFOIIIUM SIBIICHHSIM;
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dbopMUpOBaHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTra U3yuYeHUs OCHOB CTPOCHHS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SIBIICHUS C HCIIOIb30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

dbopMUpOBaHUE MPEACTABICHUA O POIM (PU3UKU JUISL PA3BUTHS JIPYTUX €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJIOTHUM.

JocTmwkenne 3TUX Iesell oOecreynBaeTcsl peluIeHHeM CIEAYIOUIMX 3ajad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 oOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYCCKUE 3HAHUS IS OOBSICHEHHS
buznyecKkux SBJICHWA B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHHS PA3IMYHBIX 3a/Ja4 C SBHO 3aJlaHHOW (DHU3MUECKOUH
MOJIEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/jaHne (Pr3ndecKoi MOIeNH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

MOHMMaHHUe (PU3UYECKHX OCHOB M MPUHIMUIOB ACWCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIaHUPOBAHUS U MPOBEACHUS (PU3NUECKHUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIeATEIBbHOCTH.

Ha n3yuenue ¢pusuku (6a30BbIii ypOBEHb) Ha ypPOBHE CpeHero oduiero oopasosanus B 10
KJ1acce oTBoauTCs 68 "yacoB (2 yaca B HEJEINIO).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUYHUTENb JeJaeT BbIOOp MpOBeAEHUs JabOpaTOpPHBIX paboT H

OTBITOB C YUYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEN 00yYarOIUXCSl.

COJAEP)KAHUE OBYYEHUA

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. HayuHble MeToabl MO3HaHUSA OKpy»Karomero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIlecce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DPU3UKE.
MonenupoBanue (U3NYECKUX sSBICHUNA M mpolrieccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TEOpUH. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.
Ponp m mecro ¢usuku B (OpMHUPOBAHMM COBPEMEHHOM HAyuyHOM KapTHHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.
Llemoncmpayuu
AHazorosble U IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka
MexaHquCKoe JIBHUKCHUC. OTHOCI/ITGJ’IBHOCTB MEXaHUYCCKOT'O IBUXCHUA. CI/ICTeMa

otcuéra. Tpaekropus.
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[Tepemerienune, CKOpocTh (CpedHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopaAHuHAT. CliokeHue NepeMelieHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOJIMHEHHOe ABMKeHHe. ['paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTepUAIbHONW TOUKH OT BPEMEHHU.

CBoOonHOE majeHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneriHoe nBukeHue. J[IBH>KeHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSTHHOM 110 MOJZLYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTS, IMHEHAs cKkopocTh. [lepuon u yactora
oOpauieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHUE.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, JBUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPAaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOoIIEHHOT 0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO Ma eHUs.

Hamnpagnenne ckopocTy py JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3y4yeHne HepaBHOMEPHOIO JBUKECHMUSI C LIENbIO ONPENEICHUSI MTHOBEHHONW CKOPOCTH.

HccnenoBanye COOTHOIIEHUS MEKAY IIyTSAMH, IPOMIEHHBIMU TEJIOM 3a [TOCJIEA0BATEIbHBIE
paBHbIE IIPOMEXYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JABM)KEHHUU C HaydaJlbHOM CKOpOCTHIO,
pPaBHOM HYIIIO.

N3y4eHne NBUKEHUS IIAPUKA B BI3KOM JKUJIKOCTH.

N3yuenne IBU>KEHUS Tesa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

ITpunnun otHocuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCUY€Ta.

Macca tena. Cumna. IlpuHnmn cynepno3unmu cuil. Btopol 3akoH HeroTtoHa mis
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpl0TOHA [ MaTepraibHbBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHus (1mokosi, cKoibkeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuna
TPEHMsI CKOJIbKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHHUU Te€Na B )KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TeNa.

MOoOMEHT CHJIbI OTHOCUTENIBHO OCH BpaleHus. [1nedo cunbl. Y cinoBus paBHOBeCUs TBEPAOTO
Tena.

TexHuuyeckue YCTpONCTBA M MpPaKTUYECKOE NPHUMEHEHUE: MOJIIUITHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBeHue nHEepLUMH.

CpaBHEHHE Macc B3aUMOJICCTBYIOIINX TEII.

Bropoit 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TAJCHUH.
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CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOro Tena. Bupl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

Wzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynbc MaTepralibHOM TOYKHU (Teja), CUCTEMbl MaTepUalbHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHEHMs UMITYyJIbca. PeakTHBHOE ABUKEHUE.

Pabora cunbl. MOIIHOCTB CUIIBL.

Kunernyeckast sHeprus maTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorennuanpHas sHeprus. [loTeHIManbHasS SHEPTHS YIPYTO AePOPMUPOBAHHON NPy KUHEI.
[ToTennmanbHas YHEPTUs Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHnuanbHble W HEMOTEHIMAIbHBIE CUJbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo mOTEHUIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yuenne abOCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBI0 JABYX OJWHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3M paOOTHI CUJIBI C W3MEHEHHEM MEXaHHUYECKON HSHEpruu Teia Ha
MpUMEpPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipuas pu3nka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
BbpoyHnosckoe nsuxenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJIEHCTBUS YaCTHUI] BEILIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TEJ U 00bSICHEHNE CBONCTB BEIIECTBAa HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konmnuectso BemectBa. [loctosnHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnenp nneansHOro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETHYECKON TEOpUH
ujeanpbHOro rasa. AOCONIOTHasg TemImepaTypa Kak Mepa CpeJHell KHHETHYeCKOH sSHepruu
TEIUIOBOTO JIBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBL. Y paBHEHNE
MenneneeBa—Knanelipona. 3akon /lansrona. M3omponeccsl B HACAJIBHOM ra3e C MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
nzo0apa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMeETp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJIEKyl
OPraHNYEeCKUX COECTUHECHUM.

OmnbrTel 10 AU Y3UH KUIKOCTEH U Ta30B.
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Mozens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Monens, niurocTpupyonias Ipupoay JaBJICHUS ra3a Ha CTEHKH COCyaa.

OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpenenenne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpEHHUU 00BEMa
KOMHAaTBI, IaBJICHUS U TEMIIEPATypPbl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXTy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHamuueckass cucTteMa. BHYTpeHHss 3HEpruss TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJCAIBHOTO raza. Buael Teronepenadyu: TeIIONPOBOAHOCTh, KOHBEKLUS, U3IyYCHHE. Y AeiIbHAs
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
HEpBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccaM. ['padudeckas uatepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B PUPOJE.

TemoBeie MamuHbl. [IpuHnUIEl qeficTBUS TemoBbIX MauH. [IpeoOpa3zoBaHus 3Hepruu B
TETUIOBBIX MamuHax. KoaddumuenT nonesznoro neiictBus TemnoBoit mamuubl. L{ukna Kaprao u ero
KO3(QULHEHT M0JIE3HOr0 AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBbI TEINIOIHEPTETUKH.

TexHuueckue yCTpoCTBA M IPAKTUYECKOE IPUMEHEHHWE: [JBUTaTelb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIEHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPrUM Tejla IpPU COBEPUICHUH palbOThI: BBLIET MPOOKU U3
OyTBUIKH O] ACWCTBUEM CKATOT'0 BO3/IyXa, HarpeBaHue 3(hrpa B JIaTYHHOU TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

W3meHeHne BHYTpeHHEHN dHepruu (TeMIepaTypsl) Teja Ipu Terionepeaaye.

OnbIT o aguabaTHOMY PacHIMPEHHIO BO3yXa (OMBIT C BO3LYIIHBIM OTHHUBOM).

Mozenu napoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pazoBanue u KoHAeHcanus. Mcnapenue u kuneHue. AGCONIOTHAS U OTHOCUTENIbHAS
BJIQXKHOCTh Bo3Ayxa. HacelmeHHbIM map. YienbHas TemioTra napooOpa3oBaHus. 3aBUCHUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucrannnueckue u amopgHbie Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuaibl. [lnaBnenne u kpuctannusanus. Y aelpHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHnuyeckue ycTpolcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJIYUYEHHUS] COBPEMEHHBIX MaTEPUAoB, B TOM YHCIIE HAHOMATEpHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBILICHHBIX [1aPOB.

Kunenne npyu NoHWKEHHOM JIaBJICHHH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Habmroienue HarpeBaHusi U MJIaBI€HUS KPUCTAITIMYECKOIO BEIIECTBA.

JleMOHCTpanus KpUCTaIoB.
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Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol
N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Dnexmpocmamuxa

Onextpuzauusi Tel. OJNEKTpUYeCKuM 3apsan. JlBa Bua 2JIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUAIEKTPUKU U TIOIYTIPOBOJHUKU. 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3aps/a.

B3aumoneiicteue 3apsigoB.  3akoH Kymona. ToueyHblil  sieKTpuUYecKHil — 3apsij.
Onektpuueckoe mnoiae. HampskxéHHocTh 3nekTpuyeckoro mnois. [lpuHnun cynepnosuuuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIA.

Pabora cun anekrpocrarnyeckoro nods. Ilorennnan. Pasnocts norennuanos. IlpoBonHuku
Y JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonzaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnuyeckue ycTpoiiCTBa M MPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alluTa, 3a3eMJICHHE 3JEKTPOIPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.

DIIEKTPUUYECKOE T10JI€ 3apsHKEHHBIX TEL.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTB JIEKTPOEMKOCTH INIOCKOT0 KOHJEHCATOPa OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

ONEeKTPUUECKUH TOK. YCJIOBHSI CYLIECTBOBAHMS 3JIEKTPUYECKOro TOKA. MICTOUHMKH TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 151 y4acTka 1enu.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIeHa. MOIHOCTD 3JIEKTPHUYECKOTO TOKA.

ONEeKTPOABMKYIAs CUJIAa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTpudeckoi memu. KopoTkoe 3aMbpIkaHue.

DneKTpOHHas TPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBeHHass M NpUMECHas MPOBOAUMOCTh MOJYIPOBOIHUKOB.
CaoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUUYECKUII TOK B PAcTBOpax M paciuiaBax »3JIEKTPOJIUTOB. IJIEKTPOIUTHUYECKAS
JUcCOLUaIus. JINEKTPOIIN3.

DJIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIN pa3pax. MomaHus.
[Tna3zma.
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TexHUYeCKHE yCTPONCTBA U MPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHBICHHS, BAaKYyMHBI JHON, TEPMHUCTOPHI H  (OTOPE3UCTOPHI,
IIOJIyTIIPOBOXHUKOBBIM TNOJ, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTb COINPOTUBIIEHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JUJIMHBI, IUIOLIAaU
IIONIEPEYHOr0 CEUEHUS U MaTepHuaa.

CMemaHHOe COeJMHEHUE IPOBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMXKYILIEH cwibl. KOpOTKOE 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBot pa3psg v NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

N3mepeHue aIeKTpoABHKYIIEH CHIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHMUS.

HabGmronenue anexrpomnusa.

MexknpeaMeTHble CBSI3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyLIECTBISETCS C YYETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl YPaBHEHUM, TUHEHHas (yHKIMSI, Tapaboia, runepoorna,
uX rpaduky U cBOICTBA, TPUTOHOMETpUYECKHE (PYHKIUHN: CUHYC, KOCHHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M HMX NPOEKLIUU HAa OCH KOOPAMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: mexaHndeckoe JBUKEHHE B KMBOW Mpupoae, 1ud¢ys3us, ocMoc, TEmI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBAa TBEPHABIX TeEJ, JKUAKOCTEW U Ta30B, 3JIEKTPUUECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHUECKAsT JUCCOLMALNS, TaIbBAaHHUKA.

TI'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: mpeobpa3oBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEeXHHMKE, TOJIIUIIHUKH, HCIOJIb30BAHME 3aKOHA COXpPAaHEHUS HMITyJIbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHus, mapoBas TypOHWHa, OBITOBOU
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJy4YE€HUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HAaHOMATEepHaloB, ¥  HAHOTEXHOJOTHH,  O3JEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI ITIO ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHMUSA
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OcBoenue yueOHoro npeamera «dusnkay odydarommmucs 10 K1accoB Ha ypOBHE CPETHETO
obmero oOpazoBanus (0a30BBI YpPOBEHB) IOJHKHO OOECHEUUTh JOCTHIKCHHE CIICIYFOIINX
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX 06paSOBaTeJIBHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, TIO3UTHBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLECCE pealu3allMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

1) rpaska1aHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTb  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUECKUX TYMAHUCTHUYECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOILIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMAaHUTapPHOH M BOJIOHTEPCKOM JIEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIHIO U TPUHUMATh OCO3HAHHBIE PEIICHHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTH4eCKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MIPHUCYIIETO
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K Pa3InYHbIM chepaM npodeccuoHaIbHOM 1A TeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEepIlaTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccun u
pean30BBIBATh COOCTBEHHBIC JKU3HEHHBIE IIJIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHWE TJIO00ATBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IUTAaHUPOBAHME U OCYIIECTBIICHUE ICHCTBHUH B OKpY Karollei cpejie Ha OCHOBE 3HaHUS 1ieeit
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuipeHre OmbITa JeATEITFHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCcs 3HaHU 1o (u3uke;

7) IEHHOCTH HAYYHOT'0 TO3HAHUS:
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c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUCHUS (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U MCCIIEI0BATEIbCKYIO ISSITENbHOCTh HHANBUIYATIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3zoBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEAENATh LEN IEATENIbHOCTH, 33/1aBaTh [MAPAMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabaThIBaTh IUIAH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AEATEIBHOCTb, OLEHHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUM JAESITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIMOJIHATH pPadOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TTPOOJICM.

ba3oBble ucciienoBare/ibCKue 1eMCTBUA:

BJIQ/IETh HAYYHOW TEPMMHOJIOTHEW, KIIOYEBBIMU MOHATUAMH W MeTOoAamMH (pu3mdeckoin
HayKU;

BIIAJICTh HABBIKAMHM Y4YEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATETbHOCTH B O0JACTH
(bU3HKH, CTTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHMS, €ro HMHTEpIIpEeTaluH,
npeoOpa30BaHUIO U PUMEHEHHIO B PA3TMYHBIX YICOHBIX CUTYAIIUSIX, B TOM YUCJIE MIPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHbIE CBSI3M U aKTYallM3UpPOBATh 3a7ady, BbIABUTATh
TUIIOTE3Y €€ PEeIIeHMs], HAXOAUTh ApTYMEHTBI ISl JOKA3aTelIbCTBa CBOUX YTBEPKICHUH, 3a71aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

AHAJIM3UPOBATH MMOJYYEHHBIE B XOJI€ PEIIEHUS 3aa4H PE3yJIbTaThl, KPUTUYECKHU OLICHUBATH
UX JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON ACSITETLHOCTH, B TOM
qrclie TPU U3YYeHUH (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYAIIUSM, OIICHUBATH IPHUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU TONTy4YeHUs WHpOpManuu PU3NYECKOTO COJEp’KaHUs U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYUIECTBJIATh IIOMCK, aHAJW3, CUCTEMATHU3alUI0 U
WHTEpIpETaIuio HH)OpMAITUK Pa3TUIHBIX BUJOB B (POPM MPEACTABICHUS;

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITNH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 331a4 C COOJIIOJICHUEM
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TpeOOBaHNI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcoCOepeKeHHS, TPABOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opmaTax ¢ ydEToMm
Ha3Ha4YeHUs MH(OpMALNH 1 LIeIEeBOH ay TUTOPUH, BEIOMpasi ONTUMAIBbHYIO (pOpMYy MpeCTaBICHUS
Y BU3YaJI3al1H.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIE yYeOHbI€ 1eiiCTBUA:

OCYIIECTBIIATH OOIIEHNE HA YPOKaX (GU3UKHU U BO BHE-YPOUHOU JNEATEIHHOCTH;

pacro3HaBaTh MPEAIOCHUIKH KOHGIMKTHBIX CUTYAIlMH U CMSTYaTh KOH(IUKTHI,

pa3BépHyT0 M JIOTMYHO H3JiIaraTb CBOKO TOYKY 3pCHHA C HCIIOJIB30BAHUCM SA3BIKOBBIX
CpEICTB;

HOHMMATh M MCIOJIB30BaTh NPEHMYIIECTBA KOMAHIHON U HHANBHUYJIbHOH pabOTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHUI C Y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)K/I0T0 WICHA KOJUICKTUBA;

MNpUHHUMATL LECJIA COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATL W KOOPAHWHUPOBATH
JeHCTBUS 10 €€ TOCTHIKCHHUIO: COCTABIISTH [UIAH ICHCTBHMN, PACIIPEACIISATH POJIH C YUETOM MHEHUI
YYaCTHUKOB, 00CYKIaTh PE3yJIbTAThl COBMECTHOM PabOTHI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXA0I0 ydyaCTHUKA KOMAaH/bl B O6H_II/H>'I peE3ybTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIC MPOCKTHI, OLICHHBATh MJCU C IO3UIUK HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYHICCTBIATL IMO3UTHUBHOC CTPATCTUYCCKOC IMOBCACHUC B Pa3IMYHBIX CHUTyallUAgX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/Ie, OBITH WHHUIIUMATHBHBIM.

PeryasiTuBHbIC YHUBEpCaJbHbIe y4eOHbIE 1eICTBHA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJIauH;
CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € YYETOM HUMEIOUIMXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpATh paMKH Y4eOHOIO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;
CHocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHUIO SPYAULIMHU B 001aCTH (PU3HUKH, TIOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:
J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu KaK OCO3HAHUSI COBEPIAEMbIX JeUCTBUN
Y MBICJIUTENbHBIX IPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;
UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIUIs OLIEHKH CUTYAIlH, BEIOOpa BEPHOT'O pEIIEeHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€ Pe3yIbTaTOB AESITEIbHOCTH;
NPUHUMATH ceOsl, MOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;
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NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIMOKH.

B nmponecce JOCTUNKCHUA JINIYHOCTHBIX PE3YJIbTATOB OCBOCHUS ITPOTPaMMBI 11O (1)I/I3I/IKC JJIA
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYaONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJICKT, MPEIoIaralonmi copMiUpOBaHHOCTb:

CaMOCO3HaHMs, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIMOHAIBHOE COCTOSHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJIMpPOBaHMUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJICHUE, CIIOCOOHOCTD aIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM H ITPOSIBIISATH
TMOKOCTh, OBITh OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHHE K JOCTH)KCHHUIO IEIH MU YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb HUCXO0Os1 U3 CBOUX BOSMO)KHOCTeﬁ;

SMIIATHH, BKIIIOYAIOIIEH CIHOCOOHOCTh MOHMMATh SMOILMOHAIBLHOE COCTOSHHE IPYTHX,
YUYHUTBIBATh €T0 MPHU OCYIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBUIO M COIIEPEKUBAHHMIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C APYTMMU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K konny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxaTb cHOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA TMpUMeEpax pojib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHO! KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOIMH, B IMPAKTUYECKON
NeSITeIbHOCTH JIIOACH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalbHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO0, UACAIbHBIA Tra3, MOJENU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUYHBINA DJIEKTPUUECKHUM 3apsA] IPU PELIECHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHHUs (MTPOLECCH) M OOBSCHATh WX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBa M BJIEKTPOJUHAMHKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBDKEHUE 110 OKPY>KHOCTH, HHEPLIUs, B3aUMOAeHCTBHE Tell, Tu(dy3Hst, OpOyHOBCKOE JBUKEHUE,
CTPOEHUE JXKUAKOCTEH U TBEPABIX Tell, U3MEHEHUEe 00bEMa Tell PU HarpeBaHUU (OXJIAXKACHUH),
TEIUIOBOE paBHOBECHE, HCIAapeHue, KOHJEHCAlus, IUIaBJIEHWE, KPHUCTaUIM3alus, KHUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHHUE JABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBA3b
MEXJly NapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, 2JIEKTpU3alus Tejl, B3aUMOICHCTBHE
3aps/0B;

ONKCHIBaTh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (PM3MUECKHEe BEITUYMHBI: KOOpIUHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIYJIbC Tella, KHHEeTHYecKas
SHEprus, MOTEHIMAJbHAs JHEpPrus, MexaHudeckas paldoTa, MeXaHHUYECKass MOIIHOCTb;, MpHU
OTKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCTIOIb3YEMBIX BEJTMUUH, UX 0003HAYECHUS
U €IMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JAaHHYI (U3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Ta3za, TeMIlepaTypa, CpelHss KHUHETHYecKash DSHEeprus
XaOTUYECKOTO JIBWYKEHUS MOJIEKYJ, CpeIHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMKUCAHUM MTPABUIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI UCIOIb3yEeMbIX BEIUYHH,
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uX O00O3HAYEHUS M EOUHHIIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3HMUECKYIO
BEJIMYMHY C IPYTMMH BETUYMHAM;

ONUCHIBATh M3YUYCHHBIC SJIEKTPUUECKHE CBOWCTBA BEILECTBA M DJICKTPUUECKHUE SBJICHUS
(mpotiecchl), UCHONB3YSl (GU3NYECKUE BEIUYUHBL: AJNEKTPUUYECKUHN 3apsill, dJIEKTPUUYECKOoe MoJe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAl, pPa3HOCTb IOTEHIHUANOB; TpPU OIUCAHUM MPABUIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJNIB3yEMbIX BEIWYMH, MX OOO3HAYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUUUHAMH;

aHAIM3UPOBATh (U3NYECKUE IMPOLECCHl U SABJICHUS, HCMOJIB3Ys (U3UYECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3akonsl HbproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON PHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHILIUIT CYNEPHO3UIIUN CUJI, TPUHIUIT
paBHOIPaBUs WHEPIHUATBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUXKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOTO 3apsia, 3aKoH KyoHa, Ipy 3TOM pa3nuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMICTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HUCCIICOBAHUIO (PU3WYCCKUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu 3TOM  (HOpMyIHpOBaThH
npobiieMy/3aqady U TUIIOTe3y y4eOHOT0 AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBL;

OCYUICCTBIISATh TIPSMBIE W KOCBEHHBIC W3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHS U UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOTPENIHOCTENH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCHMOCTH MEXKY (PM3MUECKUMHU BEIMYUHAMH C UCTIOTB30BAaHUEM MPSMBIX
WU3MEPEHHM, TP ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThl MOJYyYEHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUIE TaOIHUI] ¥ TpadMKOB, EIaTh BHIBOJIBI 110 pe3yJIbTaTaM
UCCJIEI0BAHMS;

coOnrofaTh mpaBuia O€30MacHOr0 Tpyda MpU MPOBEACHUM HCCIENOBaHUI B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4EeOHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOUCTB U JIA0OPAaTOPHOTO 000PYAOBAHUS;

pemiate pacu€THbIE 3aJa4ll C SIBHO 3a/laHHON (U3UYECKOW MOJENbI0, HCIONIb3YS
dbuznyeckue 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/la4dl BBIOUPATh (PU3NYECKYIO
MOJI€JIb, BBIIEIATh (PU3NUECKHE BETUYUHBI M (HOPMYJIBI, HEOOXOIUMBIE Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OILICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUYEHUS (PU3NUECKON BETUYNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LIETIOUKY
paccyXIeHUl ¢ OMOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

WCITOJTH30BATh MPU PEIICHUN YUEOHBIX 3a71a4 COBPEMEHHBIC HH(OPMAIIHOHHBIE TEXHOJIOTHH
JUIST TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPHPETAMH W TPEACTaBICHUS Y4YeOHOW M Hay4IHO-
MOMYJISIPHOM HHGOPMAITUH, TOTYUYEHHOM U3 PA3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHATTM3UPOBAThH
MoJTy4aeMyro HHPOPMAITHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, 00BSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUECKIE 3HAHUS M0 (PU3HKE B MOBCETHEBHOM KU3HU TSI OOECTICUeHUS
0€30MacHOCTH TIpU OOpAIEHUH ¢ IPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPAHEHUS
3JI0pOBBS U COOJIIO/IEHUS HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKPY KaloLIel cpeie;

paboTaTh B TPYyMIIE C BBHIMIOJHECHHEM PA3TMYHBIX COITUATBHBIX POJIEH, TIIAHUPOBATH paboTy
TPyNIObl, pAlMOHAJIBHO pacHpeleNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
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HECTaHJAPTHBIX CHUTYAllUsX, afcKBAaTHO OICHMBATH BKJIAJl KAXKIOTO U3 YYaCTHUKOB TPYIIBI B
peLICHUE PaccMaTpPUBACMOIl TPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

N HaumenoBan KoamuecTBo 4acoB DJIEeKTPOHHbBIE
© | He pa3aeioB (uudposbie)
n/ Becer Konrtpoann = IIpakrnueck 5
0 U TeEM o bie paGoTLI e pagoTE! o0pa3oBaTe/IbHbIE
NPOrpaMMblI pecypcsl
Paznen 1. DU3UKA U METOJbI HAYUHOI'O ITIO3HAHMUSI
Pu3HKa bubmuoreka [JOK
1.1 METOABT 2 https://m.edsoo.ru/7f41b
HAYYHOT'O £79
MIO3HAHMS
Uroro no pazneny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnka 5 https://m.edsoo.ru/7f41b
f72
bubmuoreka [JOK
2.2 JluHamuka 7 https://m.edsoo.ru/7f41b
f72
3aKoHBI bubnuotexa [JOK
2.3 COXpaHEHHUsI B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKe f72
Hroro no pazneny 18

Pasnen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUHAMUKA

Ocrossl bu6mmoreka [IOK

31 MoteryipHO” 9 1 https://m.edso0.ru/7f41b
KHHCTHYECKOM

f72

TeOpUn
OCHOBBI bubnmuoreka [JOK

3.2 TEPMOIUHAMH 10 1 https://m.edsoo.ru/7f41b
KH f72
ArperaTHble
COCTOSTHHS bubmuorexa [JOK

3.3 BEIIECTBA. 5 https://m.edsoo.ru/7f41b
®dazoBbie f72
MEPEXOIbI

Hroro no pazneny 24

Pasnea 4. JIEKTPOJANHAMUKA
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https://m.edsoo.ru/7f41bf72

Smextpoctati bubnmoreka [JOK
4.1 10 https://m.edsoo.ru/7f41b
Ka
f72
[TocTrossHHBIM
ANEKTPUUECKHU bubnmoreka [JOK
4.2 i1 Tok. Toku B 12 https://m.edsoo.ru/7f41b
pa3IMYHbIX f72
cpenax
Uroro no pazaeny 22
PesepBHoe Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB I10
I[MTPOT'PAMME
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11 KIIACC

MNOACHUTEJIBHASA 3AIIMCKA

HcxogHbiMu AOKYMEHTAMM 1Jisl COCTaBJICHUSA paﬁoqeﬁ nmporpaMmasl 1o (l)I/ISHRe ABJIAIOTCSH:

eDenepanpHbiil 3ak0oH 0T 29.12.2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauuny».

e]Ipuka3 MunucrepctBa oOpasoBanusi u Hayku P® or 17.05.2012r. Ne413 «O6
YTBEpkKAeHUH (e/IepaIbHOrO FOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTAHAAPTA CPEHETO OOIIIEro
oOpa3oBaHusl» (CO BCEMH U3MEHECHUSMH U JIOTIOJIHEHUSIMA M HWHBIMH JOKyMEHTaMH,
CONPOBOXKIAIOLIMMH €T0 BBEACHHUE U PEATH3AIIHUIO).

o]Ipuka3 MunucrepctBa mpocemeHuss PO ot 20.05.2020 . Ne 254 «O6 yTBepxkaeHun
benepanbHOro nepeuHs y4eOHUKOB, TOMYIICHHBIX K UCIIOIB30BAHUIO PU PEATH3AIIH UMEIOIIUX
rOCyIapCTBEHHYIO aKKPEAUTALIUI0 00pa30BaTeNIbHBIX MTPOrPaMM HauajabHOTO OOIIET0, OCHOBHOTO
o011ero, cpeHero 001Iero 00pa3oBaHus OpraHU3aUsIMU, OCYIIECTBISIIOIIMMU 00pa30BaTeIbHYIO
JIeSTEITLHOCTDY.

o] Ipuka3 Munucrepcta npocseuieHus Poccuiickoit @enepaunu ot 22.03.2021 r. Ne 115
«O06 yrBepxkenuu [lopsinka opraHu3auu U OCyIIECTBICHUS] 00pa30BaTEIbHOM NEATETLHOCTH 110
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMaM — 00pa30BaTEIBHBIM IMPOrpaMMaM HadaIbHOTO
00111er0, OCHOBHOTO OOIIETO M CPEAHETO OOIIEr0 00pa30BaHUs.

eCanurapuble mnpaBuna CanlluH 2.4.3648-20 «CaHUTapHO-3HAEMHOJIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCIHUTAaHUS M OOy4YEHHS, OTIAbIXa W O3JOPOBICHUS JeTed U
MOJIOJCKW» (CO BCEMHU HM3MEHEHHSIMH M JomoiHeHusMu), oT 18.12.2020 (per. Ne 61673).
HeiictBytot 1o 01.01.2027 roxa.

e[ IpumepHast oCHOBHasi 0Opa3oBaTesIbHAs TporpaMma CpeHero ooiero oopa3oBaHus.

eOcHOoBHasi o0Opa3oBaTenbHasg TMporpaMMa cpeaHero obmiero ooOpaszoBanus MAOY
«Cpennss mkona Ne30».

Pabouas yuebHast mporpamMma npeaHazHadeHa Jjisi 0011e00pa30BaTeIbHbIX YUPEKICHUH,
paspabotana ans 11 kmacca MAOY «Cpennsis mkona Ne 30» IlerponasioBck-Kamuarckoro
TOPOZACKOT0 OKpyTa.

Pabouas nporpamma coctaBiieHa Ha OCHOBe cTaHapTa PD cpennero obiero oopa3zoBanus
1o IporpamMme no (u3rke Ha OCHOBE aBTOpckoi nporpammsl I'.S1. Mskumesa, b.b. Byxosnesa. -
M.: Ilpocsemenue, 2020.

N3ydenune yueOHOro MaTepuaia mpeanoiaraeT ucnojib3oBanue yueonnka «Knaccnueckuit

kypc @usukay, 11 knacc, 6a3oblil ypoBens I'.51. Maxumes, b.b. byxosues. - M.: [Ipocsemienue,
2020.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

du3nka Kak HayKa 0 HanboJsee 00IMX 3aKOHaX MPHUPO/Ibl, BBICTYIIAs B KadyecTBE y4eOHOTrO
IpeMeTa B IIKOJIEe, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHMi 00 okpy»xkatomiem mupe. OHa
pacKpBIBaeT POJIb HAYKH B SKOHOMHUYECKOM M KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(GOpMHUPOBAHHUIO COBPEMEHHOTO HAay4YHOIO MHPOBO33peHHUs. 3HaHHE (U3UYECKUX 3aKOHOB
HE00XO0IMMO ISl U3yYeHHs XMMUU, OMoJIoruH, pu3ndeckoit reorpaduu, texnomaoruu, ObX.
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N3yuenune pusuku B 00pa30BaTEIbHBIX YUPESKICHUIX HA 0a30BOM YPOBHE HAMPABIICHO Ha
JOCTHKEHHUE CIETYIONMX Heslei:

® YCBOCHHE 3HAHUHU O (PyHJaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX U MPHHLHUIAX, JIEKAINX B
OCHOBE COBPEMEHHOH (H3MUYCCKOW KApTUHBI MHpa, Hanboliee BaXKHBIX OTKPBHITHH B
obOmactu (U3UKH, OKA3aBIIUX OMPEACISAIONICe BIUSHUE HA pa3BUTHE TEXHUKU H
TEXHOJIOTHUH; METOJ]aX HAYYHOTO MO3HABAHHSI IPUPOIHI;

® OBIAQJCHUE YMCHUSMH TPOBOAUTH HAOMIONCHMSA, IUIAHHUPOBATH U  BBIIOJIHSATH
OKCIIEPUMEHTHI, BBIIBUTATh TUIOTE3bl M CTPOUTH MOJENM, HNPUMEHATH IOJTy4YCHHBIC
3HaHUS MO (U3UKE JUIA OOBACHEHHS PAa3HOOOPA3HBIX (PU3MYECKUX SIBICHUH M CBOMCTB
BEIECTB; IPAKTUYECKOTO  HCIOJIB30BaHUS ~ (DU3MYECKUX  3HAHWW;  OLICHHWBATh
JOCTOBEPHOCTh ~ €CTECTBEHHOHAyYyHOW HMH(OpPMAIMK; pa3BUTHE I[O3HABATEIBHBIX
MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce MpHoOpeTeHHs
3HaHUH U YMEHUH 1O (pU3MKe C UCTIONB30BAaHUEM PA3THMYHBIX UCTOYHUKOB MH(OpMaImu
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

® BOCIIUTAHUEC y6e)KIIéHHOCTI/I B BO3MOXHOCTHU IIO3HaAHUA 3aKOHOB mpupoAasbIl,
WCIONIb30BaHUS JOCTHKEHUN (PU3HKHU Ha Onaro pa3BUTHUS YEIOBEUECKOM IMBUIIN3ALINY; B
HEOOXOIMMOCTH COTPYAHHYECTBA B TIPOLIECCE COBMECTHOTO BBHIMOJHEHHS 3ajad,
YBOKUTEIHHOTO OTHOLIEHUS K MHEHHUIO OIMOHEHTa NpU OOCYXISHUH MpodiemM
€CTECTBEHHOHAYYHOTO  COJACP)KAHUS, TOTOBHOCTH MOPAJIBHO-3TUYECKOM  OIICHKE
WCIIONb30BAaHUSl HAy4YHBIX JOCTHIKEHHMH; 4YyBCTBa OTBETCTBEHHOCTH 32 3allIUTy
OKpY>KaloIllel Cpefbl; UCIOIb30BaHUE IPUOOPETEHHBIX 3HAHUI U YMEHUN JJI PEeLeHUs
MPAKTHYECKUX 3a]ad MOBCEIHEBHOW XU3HHU, PAIMOHAIBLHOTO MPUPOJOINONIB30BAHUS U
OXpaHbl OKPYKAIOLIEH CPEIbI.

B 3apaum oOyueHus Gpusnke BXOINT:

. pPa3BUTHE MBILUICHUS y4alluxcs, GOPMUPOBAHUE Y HUX YMEHHI CaMOCTOSTEIIbHO
nproOpeTaTh U NPUMEHSTh 3HAHUS, HAOMI0AaTh U O0BSICHATh (PU3UUECKUE SBICHUS;
. OBJIA/ICHUE IIKOJIBbHBIMU 3HAHUSMH 00 SKCHEPUMEHTAIbHbIX (haKTaX, MOHATHSIX,

3aKOHAX, TEOPHUSAX, METOMax (PU3UUECKON HayKd; O COBPEMEHHON HAay4yHOW KapTHUHE MHpPA; O
HIMPOKUX BOSMOKHOCTSIX TPUMEHEHUS (DU3HUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHUH;

. YCBOEHUE MIKOJIbHUKAMU UJIEW €JUHCTBA CTPOCHUS MATEPUU M HEHCUEPHAEMOCTH
npoliecca €€ MO3HaHUs, TOHUMaHUE POJIM MPAKTUKU B MO3HAHUH, TUATIEKTUYECKOIO, Xapakrepa
(U3UYECKUX SBICHUN U 3aKOHOB;

. dbopMHUpOBaHUE TO3HABATEIILHOTO HWHTEpeca K (PU3UKE W TEXHUKE, pPa3BUTHE
TBOPYECKUX CIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB YYEHHs; TMOATOTOBKA K MPOAOKEHUIO
00pa3oBaHMs M CO3HATEILHOMY BBIOOpY mpodeccui.

[Ipn wn3ydyeHun QU3NYECKUX TEOPUH, MHUPOBO33PEHUYECKOW HHTEPIpPETALUN 3aKOHOB
(GopMUPYIOTCSI 3HAHUS YyYaIIUXCS O COBPEMEHHOM HAy4yHOM KapTHHEe Mupa. Bocnuranuto
YUalIUXCS CIyXaT CBEJIEHUS O MEePCIEeKTUBAX Pa3BUTHUS (DU3UKU U TEXHUKH, O POJU (U3HUKHU B
YCKOPEHUH HAay4YHO-TEXHHYECKOro Imporpecca. M3yueHue (U3MKH CBA3aHO C HU3yYCHHEM
MaTeMAaTUKH, XUMUHU, OUOJIOTHH.
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MECTO IIPEJIMETA B YYEBHOM IIJIAHE

CornacHo aBTOPCKOW TNporpaMMmMe Ha wH3ydeHHe (u3nku B o0OBbeMe 005S3aTeNBbHOTO
MHHHUMYMa COJICpKaHUsI OCHOBHBIX 00pa30BaTEeNbHBIX NPOTrpaMM OTBOAUTCA 2 4 B Hexaemo (68
4acoB 3a rox). B coorBercTBuM ¢ yueOHbIM uiaHoM MAOY «Cpenuss mxona Ne 30» yueOHbIH
rox coctariseT 34 Heaenu (68 4acoB).
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COAEPXAHUE INTPOI'PAMMBbI
1. OcHOBBHI 21eKTpouHAMUKH (12 1.)

MarnuTtHoe moje u ero rpaduueckoe uzobpakenue. HeomHopomHoe M 0OIHOpPOIHOE
MarHuTHoe noje. OOHapyK€HHe MAarHUTHOTO IOJIs MO €ro JIEHCTBHUIO Ha MPOBOJHUK C TOKOM.
IIpaBuno «wieBo pykm». HHAyKnMsS MarHUTHOro Imoyis. MarHuTHBIM IOTOK. SIBieHue
JJIEKTPOMAarHuTHOM MHAyKuuK. Hanpasnenue nHayKuoHHOro toka. IIpasuno Jlenna. SBnenue
camouHaykiuu. Tpancopmarop. KonebarenpHblli KOHTYp. [IpuHIMIBI paguocBsI3u U
TEJICBUICHU.

2. Konebanus u BoiHbI (14 4.)

Jnmuna BonHbl. CkopocTh BosiHBI. MexaHnndeckass BoaHa. Ilepuon, wactora aMmiauTyna
BosHBL [lonepeunas npononsHas BonHa. [loctynarensHoe qBrkeHne. BpamjaTenbHoe JBUKEHNE
Tena. YrioBas ckopocTh. JIuHeiHas ckopocth. Ilepuoa. Uactora. KonebarenpHoe ABMKEHHE.
CBoOonubie koneOanus. BuiHykIeHHBIE KolebaHus. 3aTyxarolme KojebaHus. AMIUIUTYIa
nepuoJl yactora Konebanuii. MaremaTrueckuii MastHuK. [lepron koneGaHuii MaTEMaTHYECKOTO
masitHuka. KonebGarenbHast cucrtema. I[lomepeuHsle W TpoAOsibHBIE BONHBL JIJIMHA BOJHBIL
3BYKOBBIC BOJIHBI.

3. Onruka (16 4.)
DnexkTpoMarHuTHas npupoja ceeta. [Ipenomnenue ceera. Jlucnepceus ceera.
4. KBanroBas ¢usuka (16 4.)

®oroaddexrt. [Tocrynarsr bopa. J[aBnenue cBera. Xumudeckoe aercTBrue ceera. Mojens
atomMa Bojopoaa. PannoaktuBHOCTh. Monenu atomoB. OmnbiT Pesepdopna. PagmoaxktuBHbIE
IIPEBpPALICHMsI. JKCIIEPUMEHTAJIIBHBIE METOJbI HCCIeNoBaHusA 4dacTull. OTKpBITHE HEUTPOHA U
npotoHa. CocTaB aTOMHOTO sifjpa. MaccoBoe 4Kciio. 3apsaoBoe Ynucio. SaepHbie CUuibl. DHEPTrust
cBs3u. [ledext macc. Llennas peakius. SnepHslit peaktop. buonorudeckoe neiictBue paananu.

5. DnemeHTapHbIif yactuibl (1 4.)
OTKpbITHE TO3UTPOHA. AHTUYACTHUIIBI
6. ActpoHomust (9 u.)

ConHeyHas cucTemMa Kak KOMIUIEKC Tell, UMEIOLUX o011ee npoucxoxaeHue. 3emis u JlyHa.
UccnenoBanust JlyHsl kocMudeckuMu amnmapatamu. Ilmaners! 3emHol rpynmsl. [lnaneTs-
TUTaHTBbI, UX CIIYTHUKW W KOJIbLA. Mauisie Tena CoOJIHEYHOH CHUCTEMBI: aCTCpOnabl, IMIAHCTBI-
KapJIMK{, KOMEThI, METEOPOUIbI, METEOPbI, OOl U METEOPUTHI.

INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

OO0mMMH npeAMeTHBIMH pe3yJIbTaTaMH U3YUEeHUsI Kypca SIBISIOTCA:

° YMEHHE T0JIb30BAThCS METOJAAMHU HAYyYHOTO MCCIEOBaHUS SIBICHUM NPUPOJBI:
IPOBOANTH HAOMIOJCHNUS, TNIAHUPOBATH U BHIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh U3MEPEHHIH,
MPEJCTABISATh Pe3yabTaThl U3MEPEHUN C TOMOIIBIO Tabnuil, rpadukoB U GopMys, 0OHApyKUBATh
3aBHCUMOCTU MEXy (PU3NYECKUMH BEJIWYMHAMH, OOBSCHATH PE3YyNbTaThl M JEJaTh BHIBOIDI,
OILICHMBATh TPAHUIIBI TOTPELIHOCTEN Pe3yIbTaTOB U3MEPEHMI;

° pa3sBUTHE TEOPETUYECKOTO MBIIUIEHUST Ha OCHOBE (OpPMUpPOBaHMS yMEHUH
yCTaHaBIMBaTh (DaKThl, pa3uyaTh MPUUYUHBI U CIEJCTBHUS, UCIOIb30BaTh (PU3NUECKUE MOJIENH,
BBIJIBUTaTh TUTIOTE3bI, OTBICKUBATh U (POPMYIUPOBATH J10KA3aTEIbCTBA BBIIBUHYTHIX THIIOTE3;

o 3HaHUSA O TPHUPOJE BAXKHEUIIUX (PU3MUECKUX SIBICHHUM OKPYXaroIlero Mupa u
NOHMMaHME CMbICIIAa PU3UUYECKUX 3aKOHOB, PACKPBIBAIOIINX CBSA3b U3yUYEHHBIX SIBJICHUH;
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o YMEHHsI TMPUMEHATh TEOPETUYECKHE 3HAHMS MO (U3MKE Ha MPAKTUKE, pellaTh
¢du3nueckue 3a1a4n Ha MPUMEHEHHUE MTOMYyYCHHBIX 3HAHUIA;

° YMEHUS U HaBBIKM IPUMEHSTh NOTY4YE€HHbIE 3HAHUS JJIs OOBSCHEHUS IPUHIIUIIOB
JICHCTBHS BKHEHIINX TEXHUYECKUX YCTPOMCTB, PELICHMS IIPAKTUYECKHUX 3a7ad ITOBCEIHEBHOU
KHU3HHU, oOecrieueHusi O€30MaCHOCTU CBOEW JKU3HH, PALMOHAIBHOIO IMPUPOAOIOIb30BAHUS U
OXpaHbl OKPYKAIOLIECH Cpelbl;

° (bopMupoBaHUE YOEXKIE€HUS B 3aKOHOMEPHOM CBSI3M U IO3HABAEMOCTH SIBJICHUIL
OpUPOAbI, B OOBEKTMBHOCTH HAy4YHOTO 3HAHHWS, B BBICOKOM IIEHHOCTH HAyKd B DPa3BUTUHU
MaTepualbHON M JyXOBHOW KyJbTYpbl JIIONEH; KOMMYHUKAaTHUBHBIE YMEHHs JOKJIaJbIBaTh O
pe3yJbTaTax CBOEIr0 HCCIENOBAaHMs, y4acTBOBAaTh B JUCKYCCHUHM, KpPAaTKO M TOYHO OTBEYaTb Ha
BOIIPOCHI, UCIOIb30BaTh CIPABOYHYIO JIUTEPATYPY U APYTHe UCTOUHUKU UH(OPMALIHH.

MertanpeaMeTHbBIMHU pe3yJbTaTaMu 00yueHus: Gu3MKe B OCHOBHOM IIIKOJIE SIBISIFOTCS:

. OBJIQJICHUE HABBIKAMHU CaMOCTOATEIILHOTO TMPUOOPETEHHS] HOBBIX 3HAHUM,
OpraHu3aly y4eOHON AeATeIbHOCTH, MOCTAHOBKHU IleJied, IUIAHUPOBAHUSA, CAMOKOHTPOJS H
OIICHKH PEe3yJIbTaTOB CBOEH JIEATEIbHOCTH, YMEHUSAMHU MIPEIBUIECTh BOZMOXKHBIE PE3YJBTaThl CBOUX
JIEHCTBHI;

. MOHUMAHUE PA3IUUYUA MEXAY HCXOMHBIMU (aKTaMH W THUIOTE3aMH IS HX
OOBSICHEHHS, TEOPETHMYECKMMHM  MOJENAMU UM  pEaJbHBIMU  OOBEKTAMH,  OBIJIAJICHUE
YHUBEPCAIBHBIMU YUEOHBIMHU JEHCTBUSIMU HA MPUMEpaxX THIOTE3 JJsi OOBSICHEHUS M3BECTHBIX
($akTOB M SKCIEPUMEHTAIBHON MPOBEPKH BBIABUTAEMBIX THUIIOTE3, Pa3paOdO0TKU TEOPETHUYECKHUX
MOJIEJIEN POLIECCOB WIIH SIBJICHU;

. dbopmMupoBaHue yMEHUH BOCHPUHHUMATh, TepepadaTbiBaTh U HPEIbSBIATH
uH(GOPMAIMI0O B  CJIOBECHOH, OOpa3HOW, CHMBOJIMYECKON Qopmax, aHAIW3HPOBATH U
nepepabareiBaTh MOMYYCHHYIO HH(POPMAIMI0 B COOTBETCTBHHM C IOCTaBJICHHBIMU 3aJadaMH,
BBIJICJIATH OCHOBHOE COJIEp)KaHUE MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl Ha
MOCTABJIEHHBIE BONPOCHI M M3J1araTrh €ro;

. pa3BUTHE MOHOJOTHYECKON M JUAJIOTUYECKOM pedH, yMEHUsS BBIpaXKaTh CBOH
MBICITU U CIIOCOOHOCTH BBICIYIINBaTh coOECEeTHNKA, TOHUMAaTh €ro TOYKY 3pEHHs, IPU3HABATh
MpaBo JPYroro 4yejaoBeKa Ha MHOE MHEHHUE;

° OCBOCHUC TIPUEMOB JIENCTBUIL B HECTAaHAAPTHBIX CHUTyallUusAX, OBJIAACHUC
9BPHUCTUYCCKHUMU MECTOAAMHU PCIICHUA Hp06J'I€M;
° q)OpMI/IpOBaHI/IC yMeHI/II>'I pa60TaTB B TIpyHnme C BbBIIOJHCHUCM PA3JIMYHBIX

COoMaJIbHBIX pOJ'ICfI, MNpEACTaBJIATh U OTCTAWBATh CBOMW B3IJISAIbI U Y6C)KI[GHI/I$I, BECTHU ANCKYCCHIO.
H.]'[aHl/IpyeMble pe3yabTaTrbl

K koHIy y4eOHOro roga yqyauiuecsi Hay4arcs:

® co0uparh YCTAHOBKM JJIsi SKCIEPUMEHTa IO OIHCAaHUIO, PUCYHKY M MPOBOIUTH
HaOMIOCHUS N3yYaeMBbIX SIBIICHUI;

® U3MCPATh MW MPEACTABIATH PE3YIbTaThl H3MepeHHﬁ B BHJC Ta6J'II/IH, BBISIBJIATD
SMITUPUYCCKUC 3aBUCUMOCTH,

® OOBSCHSTH Pe3yIbTaThl HAOMIOIEHU U SKCTIEPUMEHTOB;

® [IPUMEHATH SKCIEPUMEHTAJBHBIE PE3yJAbTaThl IS NPEACKAa3aHUs 3HAUCHUS BEJIUYUH,
XapaKTePU3YIOMIHNX X0/ (PU3NUECKUX SBICHUN,

® BLIpAXAaTh PE3yJIbTaThl I/I3MCpCHI/II71 u paC‘-IéTOB B €AMHHUIIaX Memz[yHapozLHoﬁ CUCTEMBI,
® pemarh 3a/1a9M Ha IPUMCHCHHUE N3YYCHHBIX 3aKOHOB;

® [IPHUBOJUTH IIPUMEPHI IIPAKTUYCCKOTO MCIIOJIb30BaHUSI (I)I/ISI/I‘-ICCKI/IX 3aKOHOB,
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® WCIIONH30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B TIPAKTUYECKOM JIEATETLHOCTH U B
HOBCEIHEBHON KU3HHU.

Yyamuecsa mojay4artr BO3MOKHOCTb HAYYUTHCH .
® YyCTaHAaBJIMBAaTh NPUYHMHHO-CJICACTBCHHBIC CBA3H,

® CTPOUTH JIOTHUECKUE PACCYXIACHUS, YMO3AKIIOUeHUs (MHIYKTUBHbBIC, ACIyKTUBHBIC U
10 aHAJIOTHH) U BBIBOAbL;

® (QopMupoBaTh y4eOHYIO W OOIIE IOJB30BATEIHCKYI0O KOMIIETGHTHOCTH B OOJIACTH
MCIOJIb30BaHUs MHPOPMALIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (MKT-koMIeTeHTHOCTH);

® BUICTh PU3UUCCKYIO 33/1a4y B IPYTUX JUCIUILINHAX, B OKPYKAIOIIEH KU3HHU;

® BBIJBUraTh TUIOTE3bI IPU PEHICHUH YYEOHBIX 337a4 U MOHUMATh HEOOXOIUMOCTh UX
MIPOBEPKU;

® [UIAaHWPOBAaTh W OCYLICCTBIATH JCATEIBHOCTh, HAINPABICHHYIO Ha pEIICHUE 3ajad
HCCIIEIOBATEIBCKOTO XapaKTepa;

® BBIOMpaTh HanboJiee parmoHanbHbIC U 3((HEKTUBHBIE CIIOCOOBI pEIISHUS 33,134,

® o1eHuBaTh HH(MOpPMAIHIO (KPUTHYECKAs OIIEHKA, OIIEHKA JOCTOBEPHOCTH);

® yCTaHABIMBATh [MPUYHMHHO-CIICACTBEHHBIC CBS3HM, BBICTPAMBaTh  PACCYKICHUS,
00001IEHN.

YueOHO-TEeMAaTHYECKHH ILIaH

Nem\n | HaumeHoBanme pa3aesna Bcero | KosmuecTBO KOHTPOJIBHBIX,
4acoB | JIaDOPaTOPHBIX "
NPaKTHYeCKUX padoT
1 OCHOBBI 3JIEKTPOAUHAMUKH 12 3
2 KoneGanus u BOIHBI 14 1
3 OnTuka 16 3
4 KBanroBas ¢puzuka 16 1
5 DneMeHTapHbIe YaCTULIbI 1 -
6 AcTtpoHOoMus 9 1
Hroro 68 10
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