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1. HIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs COCTaBJICHA HA
OCHOBE TIOJIOXKEHMI W TpeOOBaHUM K pe3yibTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM oOpazoBarenbHOM mporpammel, npeactaBieHHbix B PI'OC OO0, a takxke ¢
yuéroMm (enepaiibHON paboyeil mporpaMMbl BocnuTaHusi U KoHUenuuu mpemnojaBaHus
yaeOHoro npeaMmera « Du3nuKay.

Copepxanne mporpaMMmbl 1O  (U3MKE HampaBieHO Ha  (HOpMHUpPOBaAHHE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA W OPraHU3allUI0 U3ydyeHUs (HU3UKU
Ha JEeATEIbHOCTHOM ocHOBe. B mporpamme mo (usuke Y4YUTHIBAIOTCS BO3MOKHOCTHU
yueOHOoro mnpeamera B peanusauuu TtpedoBanuit GI'OC OOO k miIaHUPyEeMbIM
JUYHOCTHBIM M METANPEIMETHBIM pe3yJbTaTaM OOYyYEHHMs, a TaKKe MEXIPEIMETHbIE
CBA3M ECTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHus.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpenesieHHue Y4eOHOro marepuaina Io
rojaM o0yudeHus (Mo Kiaccam), IpeajgaraeT IpUMEPHYIO MOCIEA0BATENIbHOCTh U3yUYEHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE PAa3BUTHUS NMPEAMETHOIO COJEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma no ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®u3uka SBIAETCS CUCTEMOOOPA3yIOUIUM JUJIsl €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOILIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, OuoJiorHei, acTpoHoMued u (usudeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAayyHYI0 KapTUHY MHpa, MPEJOCTaBiIsIeT Haubosee SCHbIE
oOpa3ipl NPUMEHEHUS HAYyYHOTO MeETOoJla MO3HAHMS, TO €CTh Cloco0a MOIydeHUs
JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7ad  (uU3MYecKoro oOpa3oBaHUsS B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (HOPMHUPOBAHUH €CTECTBEHHO-HAYUYHON rpaMOTHOCTH U MHTEpeca
K HayKe y OOy4aroInxcs.

N3yuenue ¢u3nku Ha 0a30BOM ypOBHE NpenArosaraeT OBIAJECHUE CIEAYIOLUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMS;

e UHTEPIPETHPOBATh JaHHbIE M HCIOJb30BaTh HAYYHbIE J0KA3aTeNbCTBA JUIf

MOJIy4E€HUS BBIBOJIOB.

Lenu nzydyenus: Gpu3NKy HA ypOBHE OCHOBHOI'O 00I1IET0 00pa30BaHUs ONPEIEIICHbI B
Konnenmuu npenonaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTeNIbHBIX
OpraHu3auax Poccutickon ®denepanuu, peanu3yrommux OCHOBHBIE
oOmieoOpa3oBareibHble  MPOrpaMMbl,  yTBepXkAEHHOW  pemenuem  Koseruun



MunuctepcTBa npocenienus Poccuiickoit denepanuu (nmpotokon ot 3 aexadps 2019 r.
No [TK-4BH).
ey uzyyenus: pusuKu:

e TMpHOOpETEHHE HHTEpeca M CTpeMJICHHs OOydYalomuXcs K HAYYHOMY H3YUYCHHIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUH O HAYYHOM METOJIe TO3HaHUA U (OPMHUPOBAHKE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJabTaTa H3yueHUsS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMmupoBaHHE TPEACTABICHUH O poiau (QU3UKKA JUIA  Pa3BUTUSA  APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE MPEICTaBICHUNH O BO3MOXKHBIX cepax Oyaymel mpodeccCuoHATbHON
NEeATEIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOJATOTOBKA K JalbHEHIIEMYy OOYYEHUIO B
3TOM HAIpPaBJICHUU.

JlocTmKeHHe STUX Lened mporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 00ECIEYNBACTCS PEIICHUEM CIICAYIONINX 3a4aY:

e IMpHOOpETEHHE 3HAHMM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKHX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

e TMPUOOpPETEHHE YMEHHI OMNHUCHIBATH U OOBSACHATH (UBUYECKHUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUECHHBIX 3HAHUM;

e OCBOCHME METOJOB PELICHHs IPOCTEHUIIMX PACUYETHBIX 337a4 C HCIOJIb30BAaHUEM
(u3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4;

e pa3BUTHE YMEHHMI HaOIIOJaTh NPHUPOAHBIC SBJICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOThl U 3KCHEPUMEHTAIBHBIE HUCCIEAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB pabOTHl ¢ MH(DOpMaIuel PU3NUECKOTO COJIepPKaHUS, BKIHOYAs
MH(OpPMAIMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKU, aHaIU3 U KPUTHYECKOE
OlLICHMBaHUE UH(OpMAIINH;

e 3HAKOMCTBO CO cdepaMu MpodeccHOHATbHON AeITeNbHOCTH, CBA3aHHBIMU C
(U3MKON, W COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAHHBIMM Ha JOCTHXEHHSIX
¢bu3HUecKoi HayKHu.

Ha wusyuenue ¢usuku (06a30BbIi ypOBE€Hb) Ha YPOBHE OCHOBHOTO OOLIETro
oOpazoBanusi orBoautcsi 238 yacoB: B 7 kilacce — 68 4vacoB (2 yaca B Henenw), B 8
Kiacce — 68 yacoB (2 yaca B Hezgenwo), B 9 kiacce — 102 yaca (3 yaca B HeEHENO).

[Ipensaraemelil B mporpamme 1o (u3uke nepedeHs 1adopaTopHbIX padoOT U ONBITOB
HOCUT pEKOMEHJATEJbHBIH  XapakTep, yuuTedb JelaeT BbIOOp MPOBEACHUS
nabopaTopHbIX paboOT W OMBITOB C YYETOM HMHAUBUAYAJIbHBIX OCOOCHHOCTEH
oOydaroluxcs, CHUCKAa DSKCHEPUMEHTANbHBIX 3aJlaHuil, MpeajaraeéMplXx B paMKax
OCHOBHOI'0 TOCYJJaPCTBEHHOTO 3K3aMeHa Mo (pu3uke.



2. COAEP)KAHUE YYEBHOT O IIPEJIMETA «®U3UKA>»
7 KIIACC

Paznen 1. @®usuka v €€ posib B IO3HAHUM OKPY KaI0IIero Mupa.

®usuka — Hayka O mnpupone. SBneHus npuponsl. Dusznyueckue SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BeauunHbl. M3mepenue ¢pusznueckux BeanunH. Gusndeckue npudopsl.
[TorpemHocTh U3MEpEHUl. MeXAyHApOHAS CUCTEMA €IUHHII.

Kak ¢usuka wu  gpyrue  eCcTeCTBEHHbIE  HAyKHM  U3Y4alOT  [PHUPOIY.
EcTecTBEeHHO-HAY4YHBII METOJ MO3HAHUS: HAOIIOJEHUE, IOCTAHOBKA HAYYHOIO BOIIPOCaA,
BBIIBIDKEHUE TUTIOTE3, SKCIIEPUMEHT T10 MPOBEPKE THIOTE3, 0ObICHEHNE HAOII0AaeMOr0
apienus. Onrcanue GU3NUECKHUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHn4deckue, TEIIOBbIC, SIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBIICHHUSL.

2. ®@uznueckue npubOpsl W Mpoleaypa MPSMBIX H3MEPEHHM aHaJOTOBBIM U

1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue 1EHbI IeTIEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepeHue paccTosIHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO TeA.

4. OnpeneneHue pa3MepoB MabIX TeEl.

5. M3MepeHue TtemmnepaTypsl IPHU MOMOIIM KUIAKOCTHOTO TEPMOMETpA U JAaTUMKa

TEMIIEPaTypHI.
6. lIpoBenenue nccienoBaHus 1O MPOBEPKE TUIOTE3BI: JAaJbHOCTD MOJIETA [IapUKa,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBeCHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIHE
JVCKPETHOE CTPOEHHE BELIECTBA.

JIBmxeHne yactull BemecTBa. CBs3b CKOPOCTH JBHKEHUS YACTUI] C TEMIIEPATYPOH.
BbpoyHnoBckoe aBuxenue, nuddysus. BzauMmoaelicTBue 4acTUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEHM M TBEPIBIX
(kpucTtammuyecknx) TeJl. B3auMoCBsSI3b MeXAy CBONCTBAaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HMX AaTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmoaenue nuddyszuu.

3. HaGmroneHnue siBiieHHH, OOBSICHSAIONIUXCS MPUTSHKEHUEM WM OTTaJIKUBAHHUEM

YaCTHUIL BEIIECTBA.



Jlabopamopnuie padbomel u onvimol.
1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpaduii).
2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIAKEHUS.
Paznen 3. /IBuikeHune U B3aumMoieicTBHE TeJl.
Mexannueckoe nBuxkeHue. PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEHHE. CKOPOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHHUH. PacyéT myTH 1 BpEMEHH IBUKEHUSL.
SABnenue uHepMu. 3aKOH UHEpLMK. B3auMoeicTBie Ten Kak NpUuIMHa N3MEHEHHUS
CKOpPOCTH JBWXKEHHUsI Tell. Macca Kak Mepa MHEpTHOCTH Tena. [IIoTHOCTH BelecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIIECTRA.
Cuita kak XapakTepuCTUKa B3aumoneurcTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMONIBI0 TMHAMOMETpA. SIBIEHUE TATOTEHUS U cHiIa TshKecTu. Criia
TSOKECTH Ha JIpyTux IuaHerax. Bec tema. HeBecomocTe. CnokeHue Cuil, HAPaBIEHHBIX
no oxHou mnpsamoil. PaBHoxeucTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHUS U
TpeHue 1nokosi. TpeHre B IpupoJie U TEXHUKE.
Jlemoncmpayuu.
1. HabGmrogeHne MexaHM4eCcKOro JBUKEHUS TeTa.
2. H3mepeHune CKOpOCTH NPSMOJIMHENHOTO IBUKECHUSL.
3. HaOnroneHue siBJI€HUS UHEPIIVH.
4. HabmroneHue u3MeHEHUs: CKOPOCTHU MPHU B3aUMOJICHCTBUH TETI.
5. CpaBHEHHE MaccC MO B3aUMOJICUCTBUIO TE.
6. CnoxkeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IPSMOM.
Jlabopamopnsie pabomel u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBMXKEHHUS (LIapHKa B >KUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK J1ajiee).

2. OmpepneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS Opycka WIM IIapuKa 10
HAKJIOHHOM TJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPOTO Tea.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh  pacTshkeHus  (medopmarium)
PY>KUHBI OT TPUIIOKEHHOU CHIIBI.

5. OnbIThL, TEMOHCTPUPYIOIIKME 3aBUCUMOCTh CUJIBI TPEHUSI CKOJILKEHHUSI OT Beca
TeJa U XapakTepa COMPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

HaBnenne. CrocoObl yMEHBINICHUST W yBEIWYCHUS naBieHus. JlaBneHue rasa.
3aBUCHUMOCTH JaBJCHUS Ta3a oT 00bEma, Temneparypsl. [lepenada naBneHus TBEPIBIMU
TeJlaMH, S>KUJIKOCTSIMU U ra3amMu. 3akoH Ilackans. IIHeBMaTHM4eckue MaIllUHBI.
3aBUCUMOCTh JaBJEHUS JKUJIKOCTH OT TIIyOuHbl. ['mapocTaTudeckuil mapajiokc.
Coob6matomuecs cocyanl. ['uapaBinueckue MeXaHu3Mbl.

AtMmocdhepa 3emsmm u atmocdepHoe AaBieHHE. [IpUYWHBI CyIIECTBOBAaHUSA
BO3ay1IHOM 00010uKku 3emiu. OnbiT Toppuyeniu. M3mepenue atmochepHOro JaBieHHUs.
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3aBUCUMOCTh aTMOC(EPHOTO AaBJICHHS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl s
U3MepeHus aTMOC(HEPHOTO TaBJICHHUS.
JleficTBUE XUIKOCTH M Ta3a Ha MOTPYyKEHHOE B HHUX TeNo. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.
JHemoncmpayuu.

A A

N

3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPaTypHhI.

[lepenaya gaBiIeHUs JKUIKOCTHIO U Ta30M.

Coobnraroiuecs: CoCy/bl.

I'mapaBnuueckunii mpecc.

[IposiBeHne neCTBUS aTMOC(EPHOTO JTABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BRITATKUBAOIIEN CHIIBI BECY BBITECCHEHHOW JKUIKOCTH.

VYcioBue 1aBaHUsl TEN: IJIABAHUE WM TOTPYXKEHUE Tell B 3aBUCHUMOCTH OT
COOTHOUIIEHHS IIJIOTHOCTEU TeJla U KUIKOCTH.

Jlabopamopnwie pabomol u onvimol.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyKEHHOH B
MKUJKOCTh YaCTH TEJIA.

Ornpenenenne BBITAIKUBAOMIEH CHIIBI, JEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHWBAOLIEH CHJIbI, NEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT MacChl Tena.

OnbITbl,  JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
NEUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT O0BEMA MOTPYKEHHOU B KHIAKOCTH
YacTH TeJIa ¥ OT IJIOTHOCTH KUIAKOCTH.

KoHcTpynpoBaHre apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKU U ONPENEICHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, OJOK, HaKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. I[lpumeHenue mnpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MpaBHIIO»
mexanuku. KITJI npoctsix Mmexanu3mMoB. [IpocTeie MexaHU3MbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckasi 1 moTeHUnaibHas >Heprus. [IpeBpaiienue
OIHOTO BHJA MEXAaHWYECKOM OSHEpPrMM B JpPYrod. 3aKOH COXPAHEHUs DSHEPruu B

MCXaHHKE.
Jemoncmpayuu.

1.

[IprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomul u onvimol.

1.

Omnpenenenue pabOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JABM)KEHHUU Teja IO
TOPHU30HTAIBHON TOBEPXHOCTH.



2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKTOHHOW MIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUS MEXaHUYECKOU SHEPIHH.
8 KVIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHS BEILECTBA.
Macca u pasMepbl aTOMOB M MOJIeKyJd. OmNbITbl, MOATBEPXKAAIONINE OCHOBHBIC
MOJIOYKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.

Mopenu  TBEPIOTO, KUIAKOIO H  Ta3000pa3HOTO  COCTOSIHUM  BelllecTBa.
Kpucrammuueckue u amopdubeie Tena. OObSICHEHHME CBOMCTB Ta3oB, MKUIKOCTEH W
TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO--KUHETUYECKON Teopuu. CMauynuBaHue
Y KanWJUSIpHBIC SIBJICHUA. TeIIOBOE paclIMpeHUe U CxKaTHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS YaCTHII.
Buyrtpennsis sHeprus. CnocoObl M3MEHEHHS BHYTPEHHEW HSHEPTUu: TeIvionepenavya u
coBepuieHue paboThl. Buapl Temionepenayu: TEIIONPOBOJHOCTh, KOHBEKIIUS,
M3JIy4YEHUE.

KomuuectBo TeminoTel. YjaenbHas TEIUIOEMKOCTh BellecTBA. TemaooOMeH H
TEIJIOBOE paBHOBECHE. YpPaBHEHHME TeIUIOBOro OamaHca. [lmaBrneHue W OTBepjaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TeroTa I1uiaBieHusa. I[lapooOpazoBanue wu
koHneHcanus. Mcnapenue. Kunenue. VYnenbHas  TemjioTa mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO AaBICHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner padotsl TeruoBbix npurareneit KITJ teroBoro asuratens. TersoBbie
JBUTATEHU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUS Y MPEBPAILCHUs PHEPTUU B TETUJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

Habmonenue nuddysumn.

HaOnronenue siBieHni CMauyMBaHUS U KalMWJUIAPHBIX SIBICHUM.

HaOnronenue TenioBoro paciuimpeHus Ted.

N3menenne naBieHus ra3a TpH W3MEHEHUU O00BbEMA M HArpEBaHUM WITU
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPhI.

Bunsl Tenonepenaum.

OxJtaxkieHue pu COBEPIIICHUHN pabOTHI.

ik W

6
7.
8.
9. HarpeBanue mipu coBepiiieHur pabOThl BHEIITHUMH CHJIAMHU.

10. CpaBHEHHE TCIUIOEMKOCTEH Pa3IMUHBIX BEIIECTB.
11. HaGmronenue kumneHus.



12. HaGnroeHue nocTosiHCTBA TeMITEpaTyphl MU TJIaBJICHUU.

13. MoJienu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnsie pabomuel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKEHUS.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIU caxapa.

3. OmnbIThl IO HAOIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX

TEI.
4. OrmpeneneHue NaBICHUS BO3AyXa B OaJIOHE HIMPHUIIA.
OnBITHI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00béMa u
HarpeBaHus WM OXJIaXKICHUS.

6. IIpoBepka rumoTe3bl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA MKUAKOCTH B
TEPMOMETPUYECKON TPyOKe OT TEMIEepaTyphl.

7. HaOnmioneHue W3MEHEHUs BHYTPEHHEH OSHEPruM Tella B pe3yjbTare
Terionepeaayu U padboThl BHELITHUX CHUJL.

8. HccnenoBanue siBJICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJIOJHOM U ropsuei
BOJIBL.

9. OmpeneneHre KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEIIOOOMEHE C
HarpeThiM METAUTMYECKUM [UIUHAPOM.

10. OnpeieNieHne yaeNbHOM TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca UCrapeHus.

12. OnpeniesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpeneneHue yaenbHON TeIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanus Ten. JlBa popa nanekTpuueckux 3apsaoB. Bzaumopeicteue
3apsOKEHHBIX Tell. 3akoH KyroHa (3aBUCHMOCTB CHITBI B3aUMOJICUCTBUS 3apsKEHHBIX TEJ
OT BEJIMYUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

Onektpuueckoe mnone. Hanpssk€HHOCTs  anekTpuyeckoro mons. [IpuHoun
CYNEPHO3ULINU IIEKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu »snektpuyeckux 3apsoB. OJIEMEHTApPHBIM JIIEKTPUYECKHUA  3apsil.
Crpoenue atoma. IIpOBOIHMKHA M AWAJIEKTPUKH. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsiia.

DJIEKTPUYECKUM TOK. Y CJIOBHUS CYIIECTBOBAHUS DJICKTPUYECKOTO TOKa. McTOUHMKH
MMOCTOSIHHOTO ~ ToKa. JIeMCTBUSI 2JIGKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKHUIKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DleKTpudeckoe HampsibkeHue. CompoTUBIICHHE
MPOBOJIHUKA. YJIENbHOE COMPOTUBIIEHUE BemnlecTBa. 3akoH OMa g ydacTka LenH.
ITocnenoBarenbHOE M MapalIeIbHOE COETUHEHUE ITPOBOTHUKOB.

PabGota 1 MOITHOCTH AeKTpUUecKoro Toka. 3akoH [[xoyns—JIeHna. Dnexrpuyeckue
IIENH ¥ TOTPEOUTENH IEKTPUIECKOM dHEpruu B ObITYy. KopoTKOe 3aMbIkaHMeE.



IlocTOsIHHBIE MAarHMUTHI.

BSaHMOI[eﬁCTBHC IIOCTOSIHHBIX MAarHuToOB. MarHutHoe

nosje. MaruutHoe noje 3eMJM U €ro 3Ha4eHue s Ku3HU Ha 3emiie. OnbIiT Dpcrena.
MarHutHoe moJie 3JIEKTPUYEeCKOro Toka. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHHKE.
JlelicTBE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJEKTPOJBUTATENb MOCTOSIHHOTO

TOKaA.

TpaHCIIOPTE.
Onbitel @apajnes. SIBieHue dIaEeKTpoMarHuTHOM wuHAYKUWU. IIpaBuino JleHia.

Onektporeneparop. CrocoObl MOTYyUYEHUS SIEKTPUUECKON SHEPTUU. DIESKTPOCTAHIINMI Ha

BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.
JHemoncmpayuu.

W o N ouv kAW R
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25.

DnexTpu3anus Tell.

JIBa poJia 3JIEKTPUYECKHX 3apsAI0B U B3aUMOJCHCTBHE 3apsSyKEHHBIX TEIl.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

DnekTpocTaThuecKass UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

IIpOBOTHUKH U TU3IEKTPHUKH.

MopnenrpoBaHUE CUIIOBBIX JIMHUIN JIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DIEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a30BbIM paszps.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHune 3JIeKTpUUEeCKOro HAPsKEHUST BOJTBTMETPOM.

. PeocraT u mara3zuH cONpOTUBIICHHI.

. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.

. MopgenupoBaHrEe HEBO3MOKHOCTH PA3ICJIEHUS TTOJFOCOB MArHUTA.
. MonenupoBaHWE€ MAarHUTHBIX MOJIE MOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarnuTHoOE€ 1oJie ToKa. DJIEKTPOMarHur.

. JIeicTBHE MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.

. DJEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue gABiaeHUS 3IEKTPOMATHUTHON UHAYKIIUH.

. OnbiTel Papages.

. 3aBUCUMOCTb ~ HANpaBJI€HUS HUHAYKIMOHHOTO TOKa OT  YCJIOBUH

BO3HUKHOBCHHUSI.
DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

OnpiTel  1©O  HAOMIOACHUIO  DJEKTPpU3AlUM  TEJ  WUHIAYKIUEH U
CONPUKOCHOBEHHUH.

Hcnonp30BaHne JJIEKTPOJABUIATENIEM B TEXHUYECKHMX YCTPOMCTBAX M Ha

cro

npu

2. I/ICCHGI[OBaHI/Ie I[eI;'ICTBHH QJICKTPUYICCKOTO ITOJIA HAa ITPOBOJHUKHU U JTUBJICKTPHUKH.
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CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSIHHOTO TOKA.
N3mepenune u peryampoBaHue CUJIbI TOKA.
N3Mepenune u peryampoBaHue HAMPSIKEHUS.
UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, HAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUSI HA PE3UCTOPE.
7. OnbITBl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTb JJIEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IUIOIIAJAN TONEPEUYHOr0 CEYECHHS U MaTepuaa.
8. IlpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM TpPU  MOCIEI0BATEIIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuna [ CHIbl TOKAa MOpU MAPAIJICIBHOM COCIUHEHUHN
PE3UCTOPOB.
10. OnpenenieHre padOThI IEKTPUIECKOT0 TOKA, HAYIIEr0 Yepe3 pe3ucTop.
11. OnpenesieHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJICTIIEMOM Ha pE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO YEpe3 JIaMIOuYKy, OT
HaIpsHKEHHS Ha HEW.
13. Onpenenenne KIIJI narpeBarensi.
14. UccrnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.
15. I3ydeHue MarHUTHOTO MOJSl MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHECHUH U
pa3aeacHnH.
16. MccienoBanue AENCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnBITHI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aHMMOJECUCTBUSA KATYIIKHU C
TOKOM M MarHuTa OT CHJIbl TOKA U HAMPaBJICHUS TOKA B KaTYIIKE.
18. I3ydeHue AeicTBUSI MArHUTHOTO TOJISI HAa MPOBOIHUK C TOKOM.
19. KoHcTpynpoBanue u uzydeHue padoThl 3JEKTPOABUTATEIIS.
20. U3mepenue KII/I anekTpoaBurarebHOM yCTaHOBKH.
21. OOBITBl MO  KCCJIENOBAHUIO  SIBIICHHUS  DJIEKTPOMArHUTHOM  MHAYKIIUU:
HCCIIeIOBaHNE U3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.
9 KJIACC

IR

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe  ABwKeHHe. MarepuanbHas — Touka. (Cucrema  OTCUéTa.
OTHOCHUTENIPHOCTh ~ MEXAHUYECKOTO  NIBHKEHUSA.  PaBHOMEpHOE  NIPSIMOJIMHENHOE
nBmxkeHue. HepaBHOMepHOe mpsAMOJMHEWHOe aBuxkeHue. CpenHsiss W MrHOBEHHas
CKOPOCTb TEJa ITPU HEPABHOMEPHOM JBHKCHUH.

Yckopenne. PaBHOyCKOpeHHOE MpsAMOJIMHEHOe aBuxkeHne. CBOOOIHOE MaJIeHHE.
Onbitel ['anunes.

PaBHOMepHOE nBWKeHHWE 1O OKpyxHOocTu. llepwom u wactora oOparieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBeii 3akoH Hprorona. Bropor 3axkoH Hserotona. Tperunit 3akoH HproToHa.
[TpuHIMIT CynepnO3UIIUN CHIL.
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Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: CHJIa TPEHHUS CKOJIBKEHUS, CHJIA
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUSI.

Cusna TSXKECTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHHE CBOOOJHOIO IMaJICHUS.
JIBuxenue mianer Bokpyr Connma. IlepBas kocmmueckas ckopocTs. HeBecomocTh u
IIEPErpy3KH.

PaBHoBecne wmatepuanbHOM TOukH. AOcoOMOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MoMeHT culibl. LIeHTp TsixecTH.

Nmnynsc Ttenma. M3menenwe wummynbca. MMOynasc cuiibl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTuBHOE NBMKEHHUE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, YHIPYIOCTH, TPEHHS.
CBsi3b 2Hepruu 1 padoThl. [loTeHIManbHas SHEPTUs Tela, OIHATOrO HaJl TOBEPXHOCTHIO
3emid. [loTeHIManbHas SHEPTUS cokaToM NpykuHbl. KuneTnueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUHU. 3aKOH COXPAaHEHUSI MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaOmioneHne MeEXaHWYECKOro MABM)KEHUS Tejla OTHOCUTENIBHO pa3HBbIX Tel

OTCYETA.

2. CpaBHeHHE IyTe€dl M TPAeKTOPUM JBWKEHHS OJHOIO M TOro XKe Tela

OTHOCHUTENBHO Pa3HBIX TEJI OTCUETA.

N3mepeHne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HaKkoOB PaBHOYCKOPEHHOI'O IBUKECHUS.

Hab6utoieHne 1BMKEHUs Tella 0 OKPYKHOCTH.

HaGnrogenue MexaHWYecKHX SBJICHUM, MPOUCXOASAIIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBUKEHUHU OTHOCUTEIIBHO
kaOuHeTa (PU3UKHU.

o v oA~ W

3aBUCHUMOCTbh YCKOPEHUS T€Ia OT MAcChl TeJIa U IEUCTBYIOLIEH Ha HETO CUJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.
N3meHenue Beca Tena npyu yCKOPEHHOM JBHKCHUU.

10. [Iepenava nMmysbca pyu B3aUMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBUU TEJL.

12. CoxpaHEeHHE UMITYJIbCA TPU HEYNIPYTOM B3aUMOJECHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TP a0COFOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGntogeHne peakTUBHOTO ABUKECHHUS.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MPU CBOOOTHOM MaJICHUU.

16. CoXxpaHEHHE MEXAHWYECKOW HHEpPruu MpHU JBWKEHUM Teja TMOoJ JCHCTBHEM
MPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa [Js pa3srOHa W JAIBHEHIIETO PABHOMEPHOTO
JBIDKCHUS TIIAPUKA UK TEJICHKKH.

2. OmpepeneHne CpeIHEN CKOPOCTU CKOJBKEHHUS OpycKa WIM JIBIDKCHHSI ITapuKa
10 HAKJIOHHOM IUIOCKOCTH.
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10.

11.

OnpeneneHrue yCKOpEHHs Tella TpPU PABHOYCKOPEHHOM JBMXKEHUU I1O
HAKJIOHHOM MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH IyTH OT BpPEMEHHM TP PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIIM MPU PABHOYCKOPEHHOM JBHKEHHHM 0€3 HadaJIbHOU
CKOPOCTU IYTH OTHOCATCS KakK psii HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUSL CKOJIBKEHUS OT CHJIbI HOPMAJIbHOIO
JABJICHUS.

Omnpenenenre kodduIeHTa TPEHNUS CKOTBKCHUS.

Omnpenenenre KECTKOCTU TIPYKUHBI.

Omnpenenenrue pabOTHl CUJIbI TPEHUS NPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIIPYTOCTH MPU NOIBEME TPy3a C UCIOIb30BAHUEM
HEMOJIBMYKHOTO U MOJABMKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHHS IHEPTHH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe paBuwxeHue. OCHOBHBbIE XapaKTEPUCTHKU KOJEOAaHM: TEepuo,
4acToTa, aMIUIMTyAa. MareMmMaTH4ecKuii W IpYKUHHBIM MaATHUKH. lIpeBpamenue
SHEPrUM MPHU KOJIeOATETbHOM JIBUKCHHUH.

3aryxaromue kosnebaHus. BeiHyxIeHHble KonebaHusa. Pe3onanc. MexaHuueckue

BOJIHBI.

CoiicTBa MexaHM4ecknX BOJIH. [IpomosibHbIE M momnepedHble BOJHBI. JlnnHa

BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHUs. MexaHU4YecKhe BOJHBI B TBEPAOM Telie,
CEUCMUYECKHE BOJIHBI.
3Byk. I'pomkocTh 3Byka W BbIcOTa TOHAa. OTpaxkenue 3Byka. MHpasByk u

yIbTPa3BYK.
Hemoncmpauyuu.

1
2
3
4.
5
6

Habmronenue konebanuii Ten moja 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHHI 1 pe30HaHca.

PacnipocTpanenue npo1obHBIX U MOMIEPEYHBIX BOJIH (HA MOJICTIH).
Hab6nronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl U Mepro/ia KoueOaH!il MaTeMaTHYeCKOro MasTHUKA.
OnpeneneHre 4acTOThl U Mepruoia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MepUoa KoJieOaHUM MOJBEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH Mepuojia KoJeOaHU MPYXUHHOTO MasTHUKA OT
Macchl Ipy3a.
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5. IIpoBepka HE3aBUCHUMOCTU TEpHOJa KoJiebaHUI rpy3a, MOJIBEIIEHHOTO0 K HUTH,
OT Macchl rpysa.

6. OmbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCThH MEpHOJia KOoJIeOaHUN MPY>KUHHOTO
MasiTHUKA OT MAcCChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue ycKkopeHust CBOOOHOIO MaECHUS.

Pa3zges 10. D1eKTpOMArHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BOMH. [llkama  3JIeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIILHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIC AABJICHUS.

JlyueBas mozens cBera. Mcrounuku cBeta. lIpsMonuHenHoe pacnpocTpaHEeHHE
ceeta. 3armeHus ComnHna u JlyHel. Otpaxenue cBeta. Ilmockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3aKOH NpenoMiIeHHs cBeTa. [lojlHOe BHYTpEHHEE OTpa)KeHHE
cBeta. Mcnonb3oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUYECKUX CBETOBOJAX.

JIunza. Xon myudedd B nuH3e. OnTudeckas cuctema oroanmnapara, MUKpOCKONa U
Teneckona. ['ma3 kak onTudeckas cuctemMa. biam3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. CrioskeHHE CIIEKTPaTbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpauyuu.

[IpsAMonHEHOE pacIpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tomy4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

ONTHYECKUN CBETOBO/L.

Xon nydyei B coOuparoliei JImH3e.

Xoq 1y4yer B pacCEenBarOLLIEH JIMH3E.

[Tomyuenune n300pakxeHUii ¢ TOMOIIBIO JIMH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaenb riasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

L P N U A WD
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1. HccnenoBanue 3aBUCHMOCTH YIUIa OTPAXKEHUSI CBETOBOIO JIyda OT yTJIa MaICHUS.

2. W3yueHue xapakTepUCTUK U300paXKeHUs MPEAMETa B TNIOCKOM 3epKalie.

3. HccnepgoBaHre 3aBUCHMOCTH Yrja NPEJIOMIICHHS CBETOBOrO Jiyda OT yrIJia

MaJICHUSI HA TPAHULIE «BO3TyX—CTEKIION.
4. IlomyueHne n300paxeHH C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenrue (OKYCHOTO pACCTOSHUSL M ONTHUYECKOM CHIIBI CcOOUparomie
JIVH3BI.

6. OmnbITHI IO Pa3JI0KEHUIO OETIOro CBETA B CHEKTP.

7. OnbITHI IO BOCHPUATHUIO LIBETA MPEIMETOB IPU UX HAOIIOAEHUH Y€pe3 LIBETOBBIC
(UIBTPBI.

Pa3znena 12. KBanroBble IBJI€eHUS.

Onbitel  Pesepdopna u mianerapHass moxaenb aroma. Mogens aroma bopa.
Hcenyckanne u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PangnoaktuBHOCTh. Anba-, 6eTa- 1 raMma-uznydeHusi. CTpoeHre aTOMHOTO sJipa.
Hyxnonnas monens aTroMHoro siapa. Mzoronsl. PagnoaktruBHble npeBpaienus. [lepron
IoJIypacnaaa aTOMHBIX sJEp.

SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apsiI0BOIO U MACCOBOI'O YHUCENL. DHEPTHs
CBA3M aTOMHBIX siep. CBsI3b Macchl M SHEpruu. Peakuuu cuHTE3a W JAENIEHUs sIep.
Nctounnku sneprun ConHIA U 3BE3I.

AnepHas osHepretuka. J[lelcTBUSL paJMOAKTUBHBIX H3JIYyYCHHI Ha JKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexTpsl pa3MyHbIX T'a30B.

3. Conextp Bogopoza.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmroneHue CrijiomHbIX U TUHEHYATHIX CIEKTPOB U3ITYUESHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULBI [0 TOPMO3HOMY IyTH (I10

doTorpadusim).

3. H3MmepeHnue painoakTUBHOTO (OHA.

IHoBTOpUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENBEHO--00001AIOIUH MOIYJb TpEeIHA3HAYeH ISl CHUCTEMaTH3alluu U
000011IeHNs] TPEIMETHOTO COAEPKAHUS U OIbITa JAESITENIbHOCTH, TPUOOPETEHHOTO MpHU
M3YYEeHUU BCEro Kypca (u3uMku, a Takke I TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEHY M0 (PU3MKe JJIs1 00yJarouXxcs, BHIOPaBIIMX 3TOT yUeOHbBIN
IIPEAMET.

15



[Ipy w3ydyeHUM [aHHOTO MOAYJS PEAIU3YIOTCI W CHCTEMATU3UPYKOTCS BUIBI
JeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOecrneunBaeTcsl JOCTHXKEHHUE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToOB o0y4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh. OCBOCHHME HAyYHBIX METOJOB HCCIEAOBAHUS
SIBJICHHI MPUPOJIBI M TEXHHUKH, OBJIAJICHUE YMEHUSAMH OOBSICHATH (PU3NUYECKUEC SIBICHUS,
OPUMEHSS TOJYyYCHHbIE 3HAHWS, pEelaTh 3aJayd, B TOM YHUCJIE KAaYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIRHOCTHBIN XapaKTep JAHHOTO pa3/elia peaIn3yeTcs 3a CUET
TOT0, YTO OOYHYarOIIKECs BHIMOJHSIOT 3aaHus1, B KOTOPBIX UM MPEIIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBACHITH (PU3NUECKUE
SBJIEHUS B OKPYKAIOIIEN IPUPOJIE U TIOBCETHEBHOM KU3HMU;

UCII0JIb30BaTh HAYYHbIE METObI UCCIICIOBAHUS (PU3UYECKUX SIBICHHM, B TOM YHUCIIE
JUIS1 IPOBEPKHU TUTIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4yHbIE OCHOBBI HauOOJiee BAXHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HAanpuMep, MPAKTUYECKOTO HCIOJIb30BaHUs PAa3JIMYHBIX HCTOYHUKOB
SDHEPIrUM Ha OCHOBE 3aKOHA IPEBPALCHHUS U COXPAHEHUS BCEX H3BECTHBIX BUJIOB
SHEPIUH.
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3.NMJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYUEBHOI'O INTPEJMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS
N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs HAIMpPaBICHO Ha

JTOCTIKCHUE JIMYHOCTHBIX, METAlpEeAMETHBIX M TPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

B pesynbrare uszydyeHuss pU3MKM HAa YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHUS Yy

oOyuarorierocst 0yayT cOpMUPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) maTprMoOTMYECKOr0 BOCIIMTAHUSA:

— TMpOSIBIICHUE HMHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
bu3nUecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHKCHHUSAM POCCUNUCKUX YIEHBIX --(U3UKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY Yy4YacTUIO B OOCYXJIEHMH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJEM, CBS3aHHBIX C TNPAKTUYECKUM MPUMEHEHUEM TOCTHXKCHHM
busuKy;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUSITHE ICTETUYECKUX KadyecTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHME ILIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYPHI;

— pa3BuUTHME HAay4YHOM JIFOOO3HATENBHOCTH, HWHTEpPEca K UCCIEeI0BATEIbCKON
JEATEIIbHOCTH;

5) gopmupoBaHus KyJbTYPbI 310POBbSI M IMOIIHOHAJIBHOT0 0JIATONIOIyYHSA:

— OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MPABHJI O€30MaCHOTO TTOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJIEKTPUIECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAIITHUX YCIOBUSIX;

— c(OpMUPOBAHHOCTh HaBbIKAa peduieKcuM, MPU3HAHKE CBOErO MpaBa HA OIIMUOKY U
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— QAKTUBHOE YyYyacTHE€ B pEUICHWH TNPaKTHUYECKUX 3amad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOW M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

— UHTEPEC K MPaAKTUUECKOMY M3YYEHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOIA;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpHUEHTalus Ha MPUMEHEHHE (DU3MYECKUX 3HAHUUW NJIs pelieHus 3aj1ad B 00JiacTu
OKpY)KaroUel cpebl, IUIAaHUPOBAHUSA TOCTYNKOB U OLEHKA HMX BO3MOXHBIX
MOCIICICTBUUI [T OKPYIKAIOILIEN CPEBI;
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— OCO3HaHHUE TTI00aTbHOI0 XapaKTepa 3KOJOTHUYEeCKUX Mpo0JIeM U MyTel UX pelieHus;

8) ajanTanuu K M3MEHANIUMCS YCJIOBUSIM COMAJIBLHON U PUPOIHOI CpPeabI:

- HOTp€6HOCTL BO BBaI/IMO,Hef/'ICTBI/II/I IIPpU BBIIIOJJHCHUU I/ICCJIG,ZIOBaHI/Iﬁ N IIPOCKTOB
@HSHHCCKOﬁ HaIIPaBJICHHOCTH, OTKPBLITOCTD OIIBITY U 3HAHUAM APYTHUX;

— INIOBBIICHUC YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 HNPAKTUICCKYIO ACATCIIbHOCTD,

— NOTPeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHMM, B TOM 4nciie POPMYIUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

— Oco3HaHWe AePUIMTOB COOCTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEH B 00sacTu
buzukwy;

— INIAaHUPOBAHUC CBOCTO PA3BUTHA B HpI/I06pCTCHI/II/I HOBBIX (1)I/ISI/ILICCKI/IX 3H&HPII>1;

— CTPCMIJICHUC aHAJIM3UPOBATb W BbBIABJIIATH B3aWMMOCBA3U IIPUPOIALI, O6HI€CTBa n
9KOHOMMKH, B TOM HHUCJIC C UCIIOJIb30BAHUECM (1)I/I3I/I‘-I€CKI/IX 3HaHHﬁ;

— OIOCHKa CBOHX I[GﬁCTBHﬁ C yLIéTOM BJIMSHUA Ha OKPYKAOIIYIO CPCAy, BO3MOZKHBIX
TJ100aIbHBIX HOCJIG,I[CTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTare ocBoeHusi mporpamMmbl Mo (hU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyyaroiierocs 0ynyT chopMUpOBaHbl MeTalnpeMeTHbIE Pe3yJbTAThI,
BKJIFOYAIOIIUE MTO3HABATENIbHbIE YHUBEPCAIbHBIC YUeOHBIEC JEHCTBUSA, KOMMYHUKATHBHbBIC
YHUBEpCaAJIbHbIC yUeOHbIC IEUCTBUS, PETYJISTUBHbIC YHHUBEPCAIbHBIC yUeOHBIC IEHCTBUS.

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jijornueckue AeMcTBHUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHI);
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIUU, OCHOBAHUS ISl 000OIIEHUS
Y CPaBHCHMUS;

BBISBJISITh 3aKOHOMEPHOCTH U IIPOTHUBOPEYMS B paccMaTpHBaeMbIX (paKkTaxX, JaHHBIX U
HAOJII0JICHUSIX, OTHOCSAIIUXCA K (PU3UYECKUM SIBJICHUSIM;

BBISIBIIATh TIPUYHUHHO--CIICJICTBEHHBIC CBSI3W TPU HM3yYCHUHW (PU3HYECKUX SBICHUH W
MPOIIECCOB, JENaTh BBIBOJBI C HCIOJIH30BAHUEM JIEYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIIOUCHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEINYUH;
CaMOCTOSATENILHO BEIOMPATH CMIOCO0 pelieHus yueOHoM (hu3nuecKoil 3a1aun (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIICHHsS, BBIOOp Hauboyee TMOAXOMAIIETO C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

MCITOJIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

MPOBOJAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAHY OIIBIT, HECJIOXKHBIN (PU3NUECKUN
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3UUYECKOTO SIBJICHUS,
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OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIMIO, MOJIYYEHHYIO B XOJI€
UCCJIEIOBAHUS WJTM DKCIIEPUMEHTA;

CaMOCTOATENbHO  (QOpMyNIHpOBaTH O0O0OIIEHHS W  BBIBOABI 1O  Pe3ysibTaTam
POBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIee pa3BuTue (PU3HMUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MPEIOJIONKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

OPUMEHATh PA3IUYHbIE METOJbl, MHCTPYMEHTHI W 3alpoChl MpU TOUCKE U OTOOpE
uHGOpPMaIIMU WK JAHHBIX C yU4ETOM MPeaoKEeHHON yueOHO! hr3nuecKoil 3a1a4u;
aHaJIM3UPOBaTh, CUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMAIMIO Pa3IHMUHBIX
BUJIOB U (OpM TMPEACTaBICHUS;

CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYIO (HOpPMY MpEACTaBICHUS HHPOPMALUU U
WLTIOCTPUPOBATh pElIaeMble 3a/adll HECIOKHBIMH CXEMaMH, JAharpaMMaMu, WHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B XO0/€ OOCYXJAeHHMs Y4YeOHOro Mmarepualia, pe3yJbTaToB J1a0OpaTOpHBIX padboT U
IIPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TE€Mbl U BBICKA3bIBaTh WUJEH,
HaIleJICHHbIC Ha PEIlICHUE 33/1a4H U MOJIepKaHne OJ1aroxenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOM CYXACHHS C CYXICHUSMU JPYTUX YYaCTHHKOB JHAJIOTa,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOJINMYHO  TPEACTABIATH  PE3YJNbTAaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh W UCTIOIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHAUBUAYaIbHOU pabOTHI iU
pEIICHUH KOHKPETHOU (PU3UYECcKOil mpoOIeMbl;

NPUHUMATh 111 COBMECTHOM JIeATeNbHOCTH, OPTraHW30BBIBATH JECUCTBUS TO €€
JOCTHKEHHIO: PaCIpeiesITh PO, 0OCYX AAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOACH;

BBITMIOJIHATh CBOIO YacTh pabOThl, JOCTHras KaueCTBEHHOI'O pe3ysbTara I0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUS C IPYTUMHU YICHAMU KOMAH]IbI;
OLIEHMBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CAMOCTOSATEIBHO
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:

BBISIBIIATH TTPOOJIEMBI B KU3HEHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMIMX ISl PEIICHUS
bu3NYeCKUX 3HAHUI;

OPUEHTUPOBATLCA B PA3MYHBIX IOJXO0JIaX MPUHATUS PEIICHUN (MHIUBHUIYyaJIbHOE,
MPUHATHE PEILICHUS B TPYIIE, IPUHSITUE PEIICHUHN TPYIIION);
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CaMOCTOSITENIbHO COCTaBIISITh QJITOPUTM peIleHus (U3NYECKOM 3aJaud WM IJIaHa
UCCIIEIOBAaHHUSI C YYETOM MMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeiaraeéMble BapuaHThl PELICHUH;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

JaBaTh JCKBaTHYIO OLEHKY CUTYAIlH U Tpeasiarath miaH e€ N3MEHEHHUS;

OOBSICHATH PUYHMHBI TOCTHKEHUS (HETOCTHKEHHS) PE3YIbTaTOB IEATEIbHOCTH, 1aBaTh
OLIEHKY TIPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCII€ B XOJI BBIMOJIHEHHUS (PU3UUECKOTO
UCCIICIOBAaHMUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, W3MEHHUBIIUXCS
CUTYyallUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEIH;

OLIEHMBATh COOTBETCTBUE PE3YNbTaTa LIEIH U YCIOBUSIM;

CTaBUThH ce0s HA MECTO JPYroro 4yesloBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOT0;

npU3HaBaTh CBOE NPaBO Ha OMMOKY MpH peleHUuH (U3NYECKUX 3aJad WU B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TAKOE K€ IPaBoO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOydyeHuss B 7 KJjacce IMpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
UCIONIb30BaTh TOHATUA: (U3MUECKHEe U XHMUYECKUE SIBICHHS, HaOI0JeHUE,
HKCIIEPUMEHT, MOJEJb, TUIO0Te3a, €AUHULbI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYyJa,
arperatHble COCTOSIHUSI BemlecTBa (TBEpIOE, *KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
JBIKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJIMHEHWHOE),  TPaeKTOpHs,
paBHOACHCTByIOIIas cuia, Aepopmauus (ymnpyras, I[IaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;
paznuuath sBiaeHUs (qudQy3usi, TEIIOBOE ABUKEHHE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE JABW)KEHUE, MHEPLHUS, B3aUMOJCUCTBUE TEJ, PaBHOBECHE
TBEPJBIX TEJ C 3aKPETUIEHHON OCBhIO BpalllEHUs], epeaya JaBiIeHUs] TBEPAbIMU TEJIaMU,
KUIKOCTIMU M Ta3amMu, aTMochepHOe [aBlIeHHE, IUIaBaHHWE TeJ, MpPEeBpaALICHUS
MEXaHUYECKOM IHEPTUM) MO OMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacno3HaBaTh MPOSIBIEHUE U3YUYEHHBIX (DU3UUECKUX SIBJICHUI B OKPYXAIOIEM MHpPE, B
TOM yucie (U3NYECKUE SIBJICHUS B MPUPOAE: MPUMEPHI ABUKEHHUS C PA3TMUYHBIMU
CKOPOCTSIMA B JKMBOM M HEXHUBOM INPUPOJE, NEUCTBUE CHIIBI TPEHUS B IMPUPOJEC H
TEXHHUKE, BJIMSHUE aTMOC(EpPHOro NaBJCHMUs Ha >KUBOM OpraHu3M, IJIaBaHUE pbIO,
pblYard B Telie YeNOoBEeKa, MPU ATOM NEPEeBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyUEHHBIE CBOMCTBA T€N M (PU3MUYECKHE SIBJICHUS, UCIOJb3Ys (GU3MUECKUE

BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEUIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSA
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CKOPOCTb, CUJIa YIIPYTOCTH, CUJIa TAKECTH, BEC Teja, CHIa TPEHUs, JaBjieHue (TBEPAOro
Tena, KUIKOCTH, ras3a), BBITAIKUBAIONIAS CHUJIa, MEXaHHuYecKas padoTa, MOIIHOCTb,
IJIEY0 CHUJIbI, MOMEHT CHJIbl, KOX(DQUIIMEHT TMOJIE3HOr0 JCHCTBUS MEXAHU3MOB,
KUHETUYECKas: U TOTEHIUANIbHAsl SHEpPrus), MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOH3YEMBIX BEJTUYMH, HX 0003HAYCHUS M €TUHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOIUThb (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3UYECKYI0 BEIUYUHY C
JPYTUMU BEJIMYMHAMH, CTPOUTHh TIpapUKU H3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEJINYMH;

XapaKTepU30BaTh CBOMCTBA T, (PU3NUECKHE SIBJICHUS U POIECCHI, UCTIOJB3Ysl MpaBUia
CJIOKEeHMS cuil (BJIOJIb OJJHOM MpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pbluara (OJ0Ka), «30JI0TO€ TPABWIO» MEXaHUKU, 3aKOH
COXpaHEHUS MEXaHUYECKON HHEepruu, MpHU 3TOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alUChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAXKEHNUE;

OOBSICHATH (DU3UYECKUE SIBJICHMS, MPOIECCHl U CBOMCTBa TEJI, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTyalMid MPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH HPUYUHHO-
-CIJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JOTUYECKUX IIaroB ¢ Ornopou Ha 1—
2 UW3Y4YEHHBIX CBOWCTBa (U3UYECKUX SBJICHUM, (U3MUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;

pemiatb pacy€THble 3anadyd B 1—2 [eWCTBUS, HCHOJNB3YS 3aKOHBI U (OPMYJIbL,
CBs3bIBalONME (U3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3aJa4d
3aMKChIBaTh KPaTKOE YCIIOBUE, MOACTAaBIATh (DU3UUYECKHE BEIUYUHBI B (POpMYIBI U
MPOBOAUTL PAacu€Thl, HAXOIUThb CIIPABOYHBLIC JlaHHbIC, HEOOXOAUMBIE IJIs PEIICHUS
3a/1a4, OIIEHUBATh PEATMCTUYHOCTh MOJY4YEHHON (HPU3NUECKON BETMUYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPU TOMOIM (HUINYECKUX
METOJIOB, B OINMCAHUM WCCIEHOBAHUS BBIACIATH IPOBEPIEMOE MPEANOIOKEHUE
(rumoTe3y), paziuyaTh W UHTEPHPETUPOBATH TOJYYCHHBIA pE3yibTaT, HaXOIUTh
OIK1OKYU B XOJI€ OMbITA, JAeaTh BEIBOJBI IO €0 pe3yJibTaTaM;

MPOBOAUTH OMbBITHI MO HAOIIOICHUIO (U3UYECKUX SBJICHUN WM (PU3MUECKUX CBOMCTB
Ten: (GopMylnupoBaThH MPOBEpsieMble MPEANOJIOXKEHUS, COOUpaTh YCTAHOBKY W3
MPEII0KEHHOTO 000PYI0BaHMUS, 3aMMCHIBATH X0/ OMBITa U (POPMYJIUPOBATH BHIBOIBL;
BBITIOJIHATH TIPSIMbIE M3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tela, 00béMa, CUJIBI U
TeMIEpaTypbl C HUCMOJb30BAHUEM AaHAJIOTOBBIX U HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MoKa3aHusi MprUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT JIPYroil C
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCUMOCTHU IyTH PAaBHOMEPHO JIBUKYILETOCS
TeJa OT BPEMEHM IBHWKECHMS TeEJla, CUJIbI TPEHUS CKOJBXKEHUS OT Beca Tella, KayecTBa
00pabOTKM TIOBEPXHOCTEM TEl W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
CONIPUKOCHOBEHUS TEJ, CUJIBl YINPYTrOCTA OT YMJIMHEHHS TMPYKUHbBI, BHITAJIKUBAIOIICH
CIIIbI OT 00bE€Ma TMOrpyKEHHOM YacTH Tela M OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT IIYOHWHBI, HA KOTOPYHO MOTPYKEHO TEIO,
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YyCIOBUHM IUJIaBaHUS TeJl, YCIOBHM paBHOBECHsI phlyara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4YEOHOrO HCCIENOBaHus, CcOoOMpaThb YCTAaHOBKY U  BBINOJIHATH
U3MEPEHMS, CIEqysl NMPEJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh PE3yJbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHJAE MPEIJIOKEHHBIX TaOMUI] W TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTh BELIECTBA
KUIKOCTH W TBEPIOIO TeENA, CHUJAa TPEHUS CKOJIBKEHHUs, JaBJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHWJIA, JCHCTByIOU[ass Ha NOTPYKEHHOE B KUIAKOCTh TEIO,
KOA(GUIIUEHT MOJE3HOTO JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEAys MPEAoKEHHOU
WHCTPYKIMU: TPU BBIMOJTHEHUN U3MEPEHH cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAUEHHE HCKOMOW BEJINYUHBI,

coONIoaTh TMpaBUiia TEXHUKM O€30IacHOCTM Ipu  pabore ¢ J1abopaTOPHBIM
o0opy1I0BaHUEM;

yKa3blBaTh MPHUHLMIBI JCHCTBUA MNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCY/Abl, OapOMeTp, pbluar, MOJBUKHBIA U
HENOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKkTepu30BaThb MNPHUHLMIBI JCHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OMNOpPOMl Ha HMX oOmucaHus (B TOM YHWCIE: MOAIUIMIHUKH, YCTPOKWCTBO
BOJOINPOBO/IA, THAPABIMYECKUA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoOC,
apeoMeTp), UCIIOJIb3Yysl 3HAHUSA O CBOMCTBaX (PU3MUECKHX SIBJICHUM U HEOOXOAUMBbIE
¢uznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpUMEPHl (HAXOAUTh HHPOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJs1 OOecredeHus
0e3omacHOCTH TMpu oOOpalieHuH ¢ NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUS 370pOBbSI M COOJIOACHHUS HOPM JKOJIOTMUYECKOTO TMOBEACHUS B
OKPY’KAIOIIEH CPELE;

OCYUIECTBJISITh OTOOP HCTOYHMKOB HH(popMauuu B VIHTepHETE B COOTBETCTBUHU C
3aJIaHHBIM MOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIINIO, KOTOPAsl SIBJISIETCA MPOTUBOPEUUBOM
WJTH MOYKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NPU BHINIOJHEHUH YUYEOHBIX 3aJJaHUI Hay4HO--TIOMYJISIPHYIO JTUTEPaTypy
bu3nUecKoro cojiepKaHusi, CIpaBoOYHbIE MaTEpHalIbl, pecypchl cetu NHTepHeT, BIajeTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HHPOPMALMK W3 OJIHON
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MHUChMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(MOpMaAIuu (PU3NYECKOTO COAEp>KaHUs, B TOM YHCIE MyOIMYHO JenaTh
KpaTKHe COOOILEHUS O pe3yJbTaTaxX MPOEKTOB WM YYEOHBIX MCCIIEOBAHUN, IPU 3TOM
IrPaMOTHO  HCIMOJb30BAaTh W3YYEHHBIM TMOHATHMHBIA anmapaT Kypca (U3UKH,
CONPOBOXK/IaTh BBICTYIUICHHE IPE3CHTALNENM;
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IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MCCIEOBAHUN pacTpeiessiTh 00s13aHHOCTH B
rpynie B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH, CJIETUTh 3a BBITOJIHEHUEM IIaHa
JEUCTBUN, aJIeKBAaTHO OIICHUMBAaTh COOCTBEHHBIA BKJIAJ B JACSATEIBHOCTH TPYMIIBI,
BBICTPaWBaTh KOMMYHUKATUBHOE B3aUMOICHCTBUE, YIUTHIBASI MHEHUE OKPYKAIOIINX.

K xoniry obydyeHuss B 8 kJjiacce mpeaMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHSATHUSA: Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKEHUE aTOMOB U
MOJICKYJI, arperaTHbhle COCTOSHHSI BEIIECTBA, KPUCTAUIMYECKHE W aMOopQHBIC Tea,
HACBIIICHHBIA W HEHACHIIICHHBIN TMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPECHHSISA
DHEPTHUs, TETUIOBON NBUTATENh, DJIEMEHTAPHBIA AJICKTPUUCCKHUHN 3apsij, JJICKTPUIECKOe
1oJie, TPOBOJHUKH U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;
paznuyaTh SIBJIICHUS (TEIJIOBOE pacCUIMpeHHEe M CKaThe, Telulonepenaya, TEIioBOe
paBHOBeCHE, CMauMBaHUE, KANWUIAPHBIC SBICHUSA, WCHApeHHE, KOHICHCAIHS,
TJTaBJICHHE, KpUCTAILTU3AIUS (oTBepIeBaHuE), KUTICHUE, TeruIonepeava
(TeTIONPOBOTHOCTh, KOHBEKIIUS, HW3JIYYCHHE), DJIEKTpU3AlMs TeJ, B3auMOJICHCTBHE
3apsA0B, JCHCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aWMOJCHCTBUE
MarHuTOB, JEHCTBHE MArHUTHOIO TOJISI HA TPOBOJHUK C TOKOM, DJICKTPOMArHUTHAas
WHIYKIMS) TI0 ONHMCAHWI0 WX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOININX JaHHOE (PU3UUECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YUCHHBIX (DU3UUECKUX SIBJICHUI B OKPYXKAIOIEM MHUpPE, B
TOM uyucie (U3MYECKUe SBJICHUS B TMPHUPOJE: TOBEPXHOCTHOE HATSHKCHUE U
KaMWIISIPHBIC SIBJICHUS B TIPUPOJE, KPUCTAUIBI B Tpupojae, usnydenue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpHW3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHES, CHeEra,
AIIEKTPUYECKHUE SBIICHUS B aTMOC(hepe, AIEKTPHIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emiid, peiid MmoarcoB, poJib MATHUTHOTO TIOJIS JIJIsl )KU3HU Ha 3emJie, MOJISIPHOE
CUSHUE, TPU OTOM TIEPEBOAUTHh TNPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISTH
CYILIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;
OIMCHIBATh M3yUYCHHBIE CBOMCTBA Te M (PU3MUSCKHEC SIBJICHUS, UCTIONB3Ys (PU3HUECKHE
BEIUYMHBI (TeMreparypa, BHYTPEHHSISI DHEPTUsi, KOJIMYECTBO TEIUIOTHI, YJICIbHAs
TEIJIOEMKOCTh ~ BEIIECTBA, VyJACNbHAs TEIUIOTAa IUIABJIEHUS, VJAeNbHas TeIuioTa
napooOpa3oBaHusl, yJelbHas TEIJIOTa CTOPAHHS TOIUIMBA, KOY(PQPHUIIMEHT MOJIE3HOTO
JEHCTBUS TETUIOBOM MAaITMHBI, OTHOCUTENbHAS BIAXXHOCTh BO3JyXa, JJIEKTPUUYCCKUU
3apsifl, cuia TOKa, JIEKTPUUECKOe HapsDKEHUE, COMPOTHBIICHNE TIPOBOIHUKA, YACTHLHOE
COMPOTHUBJICHUE BEIIECTBA, pabOTa M MOITHOCTH AJIEKTPUUECKOTO TOKA), MPU OTMHCAHHUH
MPaBUJILHO TPAKTOBATh (PU3MUECKHI CMBICT HCIIOIB3YEMBIX BEIMYHMH, 0003HAYCHUS U
CAVHMIBI (U3MYECKUX BEIMYUH, HAXOAWTHh (OPMYJIbI, CBS3BIBAIOIINC JTAHHYIO
(GU3UYECKYI0 BEIIMYMHY C JPYTMMH BEJIWYMHAMHU, CTPOHUTH TpauKyd H3yUCHHBIX
3aBUCUMOCTEH (PM3NYCCKUX BEITUYHH,
XapaKTEepU30BaTh CBOWCTBAa TeJ, (PU3NYECKHUE SBICHHS U TMPOIECCHI, HCIONb3YS
OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO--KHHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA,
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NPUHIUI CYNEePIO3UIIMK ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija,
3akoH Oma Juist yyacTka 1en#, 3akoH Jxoyns—JIeHna, 3aKkoH coxpaHeHUs! SHEPTUHU, TTPU
TOM J1aBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYeCKOe

BBIPAXXEHUE;
OOBSCHATh (PU3MUECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyanuu IIPAaKTUKO-OPUEHTUPOBAHHOT'O Xapakrepa: BBISABIIATH

IPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTrMYECKHX IIAroB C
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBIICHUH, (PU3HUUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemiate pacy€THbIE 3a7ayd B 2—3 JEUCTBUSA, HCIONb3YS 3aKOHBI U (HOPMYIIBI,
CBS3bIBAIOIME (PU3MUYECKUE BEJIMYMHBI: Ha OCHOBE AaHaIW3a YCIOBUS 3aJauu
3alMCBIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PELICHUS 3aladH,
BBIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€ pElIeHUs, TIPOBOAUTH PACUETHI U
CpPaBHUBATH MOJIYYEHHOE 3HAUCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaThb MpPOOJEMBbI, KOTOpPHIE MOXKHO pEIIUTh MNpH TMOMOIIU (HU3HUECKUX
METOJOB,  HCIOJB3Yys  ONMUCAHWE  MCCIENOBAaHUs,  BBIACIATH  IPOBEPAEMOE
IIPEANIOJIOKEHNAE, OLIEHMBATh IPABWIBHOCTh IOPsAKA IPOBEACHUsS HCCIEAOBaHUA,
JIE€JaTh BBIBOJIBI;

MPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3MUECKUX SABICHUA WM (PU3NYECKUX CBOMCTB
Ten (KanWuIApHBIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHHUS BO3AyXa OT €ro o00béMa,
TEMIIEPATYPBI, CKOPOCTHU IIPOLIECCA OCTHIBAHUA U HATPEBAHUSA IPU U3IYYECHHUU OT LIBETa
U3JIydaromen (morjoiaroniei) TMOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOJLI  OT
TEMIIEPATYPbl JKUJAKOCTM U IUIOIIAAM €€ TMIOBEPXHOCTH, DJJEKTPU3alMs TEI H
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsioB, B3aMMOJCHCTBUE IOCTOSHHBIX MAarHHUTOB,
BHU3YyaJIM3alsl MarHUTHBIX MOJIEH NOCTOSHHBIX MArHUTOB, AEMCTBUS MAarHUTHOTO ITOJIS
Ha IIPOBOJHMK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUIATEIIA
MOCTOSTHHOTO TOKa): (OPMyJIUpOBaTh MPOBEPSIEMBbIE MPEINOJIOKEHUS, COOUPATH
YCTAaHOBKY M3 NPEMJIOKEHHOrO0 OOOpyAOBaHMUS, ONMUCHIBATH XOJ OMbITa U
(dbopMyIIMpOBaTh BHIBOJIBI;

BBINIOJIHATD IIPSIMBIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIBHON BIIAXXHOCTH BO31yXa,
CIJIbI TOKa, HANpSKEHHs C HCIOJb30BAaHMEM aHAJOrOBBIX MPUOOPOB M AATUYUKOB
(bu3MUecCKuX BEIWYMH, CPAaBHUBATH PE3YyJIbTaTbl HM3MEPEHUH ¢ YYETOM 3aJlaHHOMN
a0COJIIOTHOM MOTPENIHOCTH;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PH3WYECKON BEIWYUHBI OT JIPYroil C
UCITOJIb30BAaHUEM MPSMBIX M3MEPEHUH (3aBHCHUMOCTb CONPOTHUBIICHHS MPOBOJAHUKA OT
€ro JUIMHBI, IUIOMIAJN TOMEPEYHOIO CEYEHHUS] M YIEIBbHOIO COIMPOTUBIICHUS BELIECTBA
MIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAPSIKEHUS HAa TPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEI0BATEILHOIO W MapajUIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh HMCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJIHATH HM3MEpPEHUSs, CIENys
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IPEJIOKEHHOMY IUIaHy, (UKCUPOBAaTh PE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOJIUL ¥ TpapUKOB, 1€1aTh BHIBOBI 110 PE3YJIbTaTaM HUCCIIEI0BAHUS;

IPOBO/IUTH KOCBEHHbIE H3MEpPEHUs (PU3NUECKMX BEIWYUH (YIEJIbHAs TEIIOEMKOCTD
BEIIECTBA, COMPOTUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUECKOTO TOKA):
IUIAHUPOBAaTh HM3MEPEHHUs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHHUE BEJIUYMHBI,

coOMoaTh TMpaBUiia TEXHUKM O€30IacHOCTM Ipu  padbore ¢  J1abopaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPHUHIUMBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMUCAaHHUS (B TOM YHCIE: CUCTeMa OTOIUICHHUS JIOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIEepMETp, BOJBTMETP, CUYETUUK AIIEKTPUUYECKOU
DHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTEIbHBIE AJIEKTPOIPHUOOPHI
(mpuMepbl), DIEKTPUUECKHUE TPEAOXPAHUTENN, JIEKTPOMArHUT, JIIEKTPOJBUTATEINH
MIOCTOSTHHOTO TOKAa), HCIOJB3ysl 3HAHHUA O CBOMCTBAX (U3WYECKUX SBICHUUA U
HeoO0XoauMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA W H3MEPUTENIbHBIE MNPUOOPHI IO
CX€MaM U CXEMAaTUYHbIM PUCYHKaM (KUAKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBHUTaTellb BHYTPEHHETO CTOpPaHUs, JJIEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI DJIEKTPUYECKHUX IIETel C TMOCIeN0BAaTeIbHBIM M TapauIeTbHbIM COCAHHEHUEM
3JIEMEHTOB, pa3ianyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AIEKTPUUECKUX LIETIEH;
OPUBOJUTH HNpUMEpPHl (HAXOIUTh HH(OpPMALMIO O TpUMepax) MPaKTUYECKOro
UCTIONB30BaHUsl (PM3MUECKHX 3HAHWM B TIOBCEAHEBHOW IKU3HU [UIsl OOECHeYeHUs
0e30omacHOCTH TMpu OOpalieHuH ¢ NOpubopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 370POBbS M COOMIOACHHWS HOPM DKOJIOTUYECKOTO TOBEIACHHS B
OKPY’KAIOIIEH CpeE;

OCYILECTBIATh OUCK MHPOpMAIK PU3NUYECKOro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUM W TYTEM CpaBHEHHs JOMOJHUTENBHBIX HMCTOYHHUKOB BBIJEIATH
uHGOpPMAIINIO, KOTOpas SBISIETCS MPOTUBOPEUYUBOM HITM MOKET OBITh HETOCTOBEPHOM;
UCIOJIb30BaTh NPU BHINOJHEHUH YUYE€OHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO JUTEPATypy
(bu3nyecKoro coaepkaHusi, CIpaBOYHbIE MaTepuabl, pecypchbl cetu HTepHeT, BIaieTh
npuéMaMi KOHCIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HWHGOPMAlMU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYIYIO;

co37aBaTh COOCTBEHHBIE IUCHMEHHbIE U KpaTKHWE YCTHbIE COOOHIeHUs, 00001as
UHGOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEpX aHHUs, B TOM YHUCIIE
nyOJIMYHO  TPEACTABIATH  PE3yJNbTaThl  MPOEKTHOM WM  HMCCIEI0BaTEIbCKON
JESTEIIbHOCTH, TIPH 3TOM T'PaMOTHO HCIOJB30BaTh W3YUCHHBIN MOHSATHIHBINA ammapaT
Kypca (GU3UKH, COMPOBOXKIATh BRICTYIUICHHE TIPE3CHTAIINCH;

IpU BBIMOJHEHUH YYE€OHBIX TPOEKTOB M UCCIEIOBAaHWA (U3MUYECKUX TPOIECCOB
pacnpenenatb 00s3aHHOCTU B IPYIIE B COOTBETCTBUU C IMOCTaBJIEHHBIMU 3a/1ayami,
CIIEIUTh 3a BBINOJHEHWEM IUIaHa ACMCTBHM M KOPPEKTUPOBATh €ro, aJaeKBaTHO
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OLICHMBaTh  COOCTBEHHBIM  BKJAJ B  JI€IATEIBHOCTh  TPYMIMbl, BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K koniy oOydeHuss B 9 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
WCIIONB30BaTh IIOHATHS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWKEHUS, nedopmanus (ynpyras, miacTUdeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh M MEPETPY3KH, LEHTP
TSOKECTH, aOCOIIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHW4YeCKue KojeOaHus W  BOJHBI, 3BYK, HWH(Pa3Byk ©  YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIYCKAHHWS M TOTJIOIIeHMs, aibga-, Oera- W Tramma-
W3JIyYEHUS, U30TOIbL, /I€pHAas SHEPreTUKa;
paznuyarh SBJIEHUA (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUXEHUE, CBOOOHOE MAJEHUE TeNl, PABHOMEPHOE
IBWKEHUE TI0 OKPYXKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBHKEHHE,
Kosie0aTebHOE JBM)KCHHME (3aTyXalollMe M BBIHY)KJICHHbIE KOJIeOaHUs), pPE30HAHC,
BOJJHOBOE  JIBHOKCHUE, OTpPaXEHHUE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHEHHUe,
OTPaXECHUE U IIPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eyloro cBeTa B CHEKTP W CJOXKEHUE CIIEKTPAJIbHBIX LIBETOB, JAMCIIEPCUS CBETA,
€CTECTBEHHAsl PaIM0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEHUATOrO CIIEKTpa U3ITyYEHUs) O
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3nUecKoe SIBICHHUE;
pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UYECKHUX SIBJICHUU B OKpY’KarolieMm Mupe (B
TOM 4ucie (pU3NYECKHE SBJICHUS B MPUPOJE: NPUIUBBI U OTJIMBBI, ABHKEHHUE IJIAHET
ConHEYHOH CHCTEMBI, PEAKTUBHOE JBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMM, 3€MIIETPSICEHUE, CEHCMHUUYECKHE BOJHBI, IyHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SIBJIEHUS B  MNPUPOAE, OUOJOrMYECKOe  JIEWCTBHE  BUAMMOTIO,
yIbTPadUOIECTOBOTO M PEHTTEHOBCKOTO W3yY€HUH, €CTECTBEHHBIM DPaJIHMOAKTHUBHBIM
¢GoH, KOCMHUYECKHE JIy4M, paJAHMOAKTUBHOE U3IyYEHUE MPUPOJHBIX MUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX M3JIYyYEHUN HAa OPraHu3M 4YeJIOBEKa), P 3TOM MEPEBOIUTH
IPAKTHUUECKYIO 3aJaduy B Y4YEOHYIO, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH)
(bu3HYEeCcKUX SIBJICHUI;
OMKCHIBATH U3YyUEHHBIE CBOMCTBA T€ M (PU3MUYECKHE SIBJICHUS, UCIOJb3Ys (PU3NUECKHE
BEJIMYMHBI (CpEHSAsI U MIHOBEHHAs CKOPOCTh TeJla MPHU HEPAaBHOMEPHOM JBHKEHUHU,
YCKOpPEHHE, NepEMELIEHNE, MyTh, YIioBas CKOPOCTb, CWJIA TPEHMS, CHJIA YIIPYIOCTH,
CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJIeHUs, BEC Teja, UMIYJbC Tejla, UMITYJIbC
CWJIbl, MEXaHWYEeCKasi paboTa U MOIIHOCTb, MOTEHIMAJIbHAS DHEPrUs Telsa, MOJHATOTO
HaJl IOBEPXHOCTHIO 3€MJIH, MOTEHIMAIbHAS YHEPIHUS CKATOM MPYKUHBI, KHHETHUYECKAs
SHEprus, MoJHasi MEXaHW4YecKasi SHEPTusl, IePUo U YacToTa KojeOaHuH, AJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIIEHUS CPE.bI),
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IpU ONHMCAHUM IPABWIBHO TPAKTOBATh (PM3MUYECKUN CMBICI HCIOJIb3YyEMbIX BEJINYMH,
0003HAUYEHUs U €IMHHULbI (PU3NYECKUX BEIMYUH, HAXOAUTH (OPMYJIbI, CBSI3bIBAIOIINE
JNaHHY!0 (U3MYECKYI0 BEJIWYMHY C JPYTMMU BEIMYMHAMH, CTPOUTh TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKHUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3UUYECKUE SBICHUS U MPOIECCHI, UCIOIB3YS 3aKOH
COXPAHEHUSl PHEPrHM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLUI CYNEPIO3ULUU CHUII,
IPUHLIKII OTHOCUTENbHOCTH ["anmuiest, 3akoHbl Hbl0TOHA, 3aKOH COXpAaHEHUsI UMITYJIbCA,
3aKOHBl OTPAXEHUS M TMPEIOMIICHUS CBETa, 3aKOHbl COXPAaHEHHWsS 3apsijoBOr0 M
MacCoOBOTO 4YHCEJI TMpU SACPHBIX pEaKIUsAX, Mpd ITOM JaBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHUECKOE BRIPAKCHHUE;

OOBACHATh (PU3MUECKHE NPOLECChl M CBOMCTBA TE€JI, B TOM YHUCIE U B KOHTEKCTE
CUTyallull ~ NIPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:  BbIABIATH  NPUYMHHO--
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 TIOTUYECKUX IIaroB ¢ OMopoi Ha 2—3
U3YYEHHBIX  CBOMCTBAa  (DU3MYECKUX  SIBICHWH, (PU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemarh pacu€THbIE 3a7a4i (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIB3YS
3aKOHbI M (OPMyJIbI, CBSA3bIBAIOLIME (DU3MUECKHE BEIWYMHBI: HA OCHOBE aHaJIN3a
YCIIOBHSI 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJOCTAIONIME WIIU
M30BITOYHbIE JaHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIbl, HEOOXOJIMMBIE ISl pELICHMUS,
IPOBOJUTH pPacyéTel W OLEHUBATh PEAIMCTHUYHOCTH IIOJYYEHHOTO 3HAYCHUS
($u3NYECKOIl BEINYNHBI;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NPU TOMOIIM (PU3NYECKUX
METO/IOB,  HWCIOJb3yS  ONHCAaHUE  MCCIENOBAaHUS,  BBIACIATH  IPOBEpPAEMOE
MPEANoJOKEHNE, OLICHUBATh NPABWIBHOCTH MOPSAKA MPOBEIEHUS HCCIEAOBaHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U OIBITOB;

IPOBOJUTD OIBITHI M0 HAOMIOACHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs! SHEPTUHU, 3aBUCUMOCTh
nepuojia KojieOaHui Mpy>KMHHOTO MAsATHUKA OT MAcChl Ipy3a U KECTKOCTH MPYXKUHBI U
HE3aBHCHMOCTb OT aMIUIUTY]Ibl MaJIbIX KOJIeOaHUM, MPSAMOJIUHEIHOE pacpoCcTpaHeHHe
CBETa, pPAa3JIoKEeHHe Oenoro cBeTra B CIEKTP, M3YYCHHE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajieé U CBOWCTB M300pakeHUs TMpeAaMeTa B coOMparomeil JuH3e,
HAOJIOZICHUE CIUIOIIHBIX W JIMHEMYaThIX CHEKTPOB M3IY4YEHHUS): CaMOCTOATEIbHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOTO Habopa 00OpYyIOBAaHMUS, ONUCHIBATH XOJ OMbITA U
€ro pe3yNbTathl, (POPMYIHPOBATH BHIBOJIBL;

IPOBOAUTH IMPH HEOOXOAMMOCTH CEpHUI0 MPSMBIX H3MEPEHHM, ONpenesis cpeaHee
3HaUCHUE U3MepsAeMON BeIMYMHbI ((POKYCHOE paccTOsiHhe COOMparolel JIMH3bI),
000CHOBBIBaTh BBIOOP c110C00a U3MEPEHUS (M3MEPHUTENIBHOTO MTPUO0OpPa);

IPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (M3MYECKUX BEIUYUH C MCIOJb30BaHUEM
NPSAMBIX U3MEPEHUI (3aBUCUMOCTB ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHKEHUHN
0e3 HayaJlIbHON CKOPOCTHU, Meproia KoieOaHN MaTeMaTHYeCKOro MasiTHUKA OT JJTUHBI
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HUTH, 3aBUCUMOCTHU yIJla OTPAKEHUsS CBETA OT yrjla MaJCHUs U yrja IpeJOMJICHUS OT
yriaa NajeHusi): IUIAaHWPOBAaTh HCCIIEJOBAHHME, CAMOCTOSTEIBbHO COOMpPATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl MOJTYYEHHONM 3aBUCHUMOCTH (PU3NYECKUX BEJIUYMH B BHUJE
TaONIuUI U TpauKOB, ETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

POBOJNTH KOCBEHHBIE HU3MEpeHHs] (PU3MUECKHX BEIUYUH (CpPemHss CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHUE CBOOOIHOIO IaJIeHus,
KECTKOCTh MPYXKUHBI, KOOPPUIUEHT TPEHUsI CKOJBKEHMS, MEXaHHuYecKas padboTra U
MOIIHOCTh, YacTOTa M IMEepUoJa KoJeOaHWil MaTeMaTHYeCKOro MW MPYKUHHOIO
MasiTHUKOB, ONTHYECKas CHJa COOMparolied JIMH3bI, pPaJAUOAKTUBHBIN  (HOH):
IUTAHUPOBATh U3MEPEHHs, COOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIMOJHSITH
U3MEpEHMs, CIIeAys NPEIOKEHHON MHCTPYKUUU, BBIUUCIATh 3HAUEHHE BEJIWYUHBI U
aHAJIM3UPOBAaTh IIOJIyYEHHBIE pE3yJbTaThl € YYETOM 3aJaHHOW MOrPEIIHOCTH
U3MEPEHUN;

coONI0aTh TMpaBWIa TEXHUKH OE€30MacCHOCTH TMpu paboTe ¢  Jad0paTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (PU3MYECKUX MOJENeH: MarepHhaibHas
TOUYKa, aOCOJIOTHO TBEPJOE TEJIO, TOYEUYHBIH HCTOYHHK CBETa, JIyd, TOHKas JIMH3a,
IJIaHeTapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIETb aTOMHOTIO $J1pa;

XapaKTEepU30BaTh MPUHLMIBI JCUCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUSA (B TOM YMCIIE: CIIUIOMETp, AATUYUKU MOJIOKEHHUS,
PacCTOSIHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OUKH, MIEPUCKOI, (oToanmnapaT, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHONb3ys 3HAHHUS O
CBOMCTBax (PU3MUYECKUX SBJIICHUNA U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMUECKHX MPOIECCOB MpPHU PEIICHUU Y4eOHO--
IPAKTUYECKUX 3a7ay, ONTUYECKUE CXEMBbI Il MOCTPOCHUS W300paKEHUN B IIOCKOM
3epKajie U coOuparonen JIMH3e;

NPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpMALMIO O TMpUMEpax) MNPAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHMM B IOBCEJAHEBHOM MU3HU [UIsl OOecnedeHus
O0e3omacHOCTH TMpu OOpalieHuH C NpudopaMu U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJIOTUYECKOTO IOBEACHHUS B
OKPYXKAIOIIEH CPELE;

OCYHIECTBJISTh TMOUCK HHpopManuu (u3udeckoro cojaepxkanuss B HHTepHeTe,
CaMOCTOSITENILHO (OPMYIUPYST TMOMCKOBBIA 3ampoc, HAXOAUTh MYTH OMNpPECIICHHUs
JIOCTOBEPHOCTH TOJY4YeHHOM UWHGOpMAlMd Ha OCHOBE UMEIOUIMXCA 3HAHUH U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCITIOJI30BATh MPH BBIMOJHEHUU YUEOHBIX 33/IaHUN HAyYHO--TIOMYJSPHYIO JIUTEPATYPY
bu3nUecKoro cojiepKaHusi, CIpaBOYHbIE MaTEpHalIbl, pecypchl cetu HTepHeT, BIajeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMAIMK W3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO;
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CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaLuu
U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COAEpXKaHUs, MYyOJUYHO NPEACTaBIISThH
pe3ynbTaThl MPOEKTHOM WJIH HCCIENOBATEIBCKOM NEATEIBHOCTH, IPU 3TOM IPaMOTHO
UCIIONIb30BaTh M3YYCHHBIM MOHATUHHBIA ammapaT H3y4aeMoro pasnaena (U3NKd U
COIIPOBOXkAATh BBICTYIIJICHUE IIPE3CHTALUENd C YY4ETOM OCOOECHHOCTEH ayAUTOPHHU
CBEPCTHHUKOB.
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4. TEMATNYECKOE IINTAHUPOBAHMUE
7 KJIACC
No HanmenoBanue

pa3aesioB U TeM
n/n

NPOrpaMmbl

KoaudecTBO 9acoB

KonTpoabn
Bcero P
ble paboThI

Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa

®dusuka - HayKa o

1.1 2
IpupoIe
1.2  ®dusnyeckue BeIUUUHBI 2
13 EcrecTBeHHOHay4HBIN 5
' METOJ [MO3HAHUSA
Wroro mo pazneny 6

Pa3znea 2. [lepBoHayaibHble CBEeHUS 0 CTPOEHUHU BellleCTBA

2.1  CrpoeHue BemecTBa 1

JIBrxeHue u
2.2  B3aNMOJIEHCTBHE 2
YaCTHI] BEIIECTBA
ArperatHble COCTOSIHUS

2.3
BEIIlECTBA

Hroro no pasneny 5

Pa3nea 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl

31 Mexanuueckoe 3
JIBIDKEHUE
3.9 Nuepuus, macca, 4
[UIOTHOCTH
3.3  Cuna. Bugs! cun 14 1
Uroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB

[Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

4.1 3
TEJIAMH, KHUJIKOCTAMHU U
razamMu

4.2  ]laBJICHHE XKUJIKOCTH 5

IIpakTHuec

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

bu6anoreka LIOK
https://m.edsoo.ru/7f416194

bu6nuorexa [IOK
https://m.edsoo.ru/7f416194

but6mmorexa [IOK
https://m.edsoo.ru/7f416194

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

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

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

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

43 ATtMocdepHoe 5
JaBJICHUE
JleicTBUE )KUAKOCTHU U

4.4 ra3za Ha IOIpyKEHHOE B 7
HUX TEJIO0

Hroro no pazueny 21

Pa3nea 5. PaGora n MOIHOCTD. JHeprus

5.1 PaGora 1 MOIIHOCTh 3
5.2  IIpocTble MEXaHU3MBI 5
5.3  Mexanuveckas YHEPTHUs 4
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 [TIPOI'PAMME
8 KUIIACC

Ne HaumenoBanme pa3jaesioB
n/m M TeM NporpamMmbl

Bcero

padoThI padoThI

Paznen 1. TenyioBbie ABJICHUA

Crtpoenue u cBoiicTBa

1.1 7
BEIECTBA

1.2 TenoBble MPoOIIECCHI 21

Hroro no pasneny 28

Paznen 2. DiiekTpuyeckue ¥ MArHUTHbIE SIBJICHUS

SHCKTpI/ItIeCKI/IC 3apsabl.

2.1 3apspKeHHBIE Tena U UX 7
B3aUMOJICHCTBUE
[TocTosaHHBII

2.2 20

3JIEKTPUYECKHUM TOK

2.3 MaraurHsle IBIEHUS 6

Kourpoasubie IIpakrnueckue

12

DJIEeKTPOHHbBIE
(uu¢pposbie)

1.5

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

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

but6mmoreka [IOK
https://m.edsoo0.ru/7f416194

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

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

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

KoJinuecTBO 4acoB 00pa3oBaTe/ibHbIE
pecypcbl

bubnunorexa LIOK

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

bubnunorexa LIOK

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

bubnunorexa LIOK

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

but6mmoreka [IOK

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

but6mmoreka [IOK

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

2.4

Wtoro mo pazneny 37

PesepBHOE Bpemst 3
OBIIEE

KOJIMYECTBO

YACOB IIO
I[TPOI'PAMME

68

9 KVIACC

Ne HaumeHoBaHme pa3jiesioB
/0 M TeM NPOrpamMMmbl

Bcero
padoThI

Kontpoabubie IIpakTuyeckue
padoThI

Pa3zpen 1. Mexannueckue siBJICHUSA

11 MexaHuueckoe IBMKEHUE
"~ ¥ crocoObl €ro OMUCaHus

1.2 BsauMonelcTBUe Tea

1.3 3akoHBI COXpaHEHHS

Hroro mo pazneny 40

Pa3pen 2. Mexann4yeckune KoJe0aHUA M BOJHBI

2.1 Mexaunueckue KoiaeOaHus

Mexannueckre BOJIHBI.

2.2
3ByK

Hroro no pasneny 15

Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 3JICKTpOMaFHI/ITHOe IIOoJIE U

OJICKTPOMAarHuTHBIC BOJIHBL
Hroro o pasneny 6

Pasgen 4. CBeToBbBIE ABJICHUS

41 3aKOHBI PacIpOCTPAHEHHUS

CBCTa

4. JIMH3EI 1 ONITHYECKUE
" npubopsl

4.3 Pazsnoxenue 0enoro ceera

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

bubnuorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a4a6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

bu6anoreka LIOK
https://m.edsoo.ru/7f41a4a6

3 14.5
DJIeKTPOHHbBIE
(undposbie)
KosmuecTBo 4acoB o0Opa3oBaTejibHbIE
pecypcsbl
10 1
20 1 3
10 3
7 3
8 1 3

6 2
6 2
6 3
3 2

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a4a6

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuorexa [{OK
https://m.edsoo.ru/7f41a4a6

bubnunoreka LIOK
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B CIIEKTP
Hroro no pazgeny 15

Pasznen 5. KsanroBble IBJIeHUA

Ucnyckanue u

5.1 mnornomeHue cBeTa 4
aTOMOM
5.2 CrpoeHne aTOMHOTIO siipa 6
5.3 Snepubie peakun 7 1
Utoro no pazneny 17

Pa3neu 6. [loBTopuTte1bHO-00001a10 1M MOAYJIb
[ToBTOpEeHME M 00OOIIEHNE

6.1 coxepxanHus Kypca 9
¢uzuku 3a 7-9 knace

Utoro no pazneny 9

OBILIEE
KOJIMYECTBO
YACOB T10
[IPOTPAMME

102 3
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but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

but6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6
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