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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKEe Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHusA
COCTaBJICHA Ha OCHOBE MOJIOKEHUU W TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW O0pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl, IIPEICTABIICHHBIX B denepaibHOM roCy/1apCTBEHHOM
0o0pa3oBaTeNbHOM CTaHJapTe OCHOBHOTO 00IIero oOpa3oBaHHUs, a TaKXKe C YYETOM
denepanbHOlt pabouelt mporpaMmbl BocnuTaHus U KoHuenuuu mnpenogaBaHus
yueOHoro npeamera « Pu3nka.

Copepxxanne mporpaMmbl MO (U3MKE HAmpaBiIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH OOYYalOIIUXCd W OPTraHHU3alUI0 H3yYEHHUS
Gu3NKM Ha JeATENbHOCTHOM oOcHOBe. B mporpamme mno ¢Qusuke y4duThIBAIOTCS
BO3MOXHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIllpeIMETHBIM pe3yibTaTaM OOYyYEHHS, a TaKKe
MEXTPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpPOBHE
OCHOBHOTO 0011IeTO 00pa30BaHUSI.

[IporpamMma 1o ¢u3MKe ycTaHaBIMBAET paclpejeiieHrue y4eOHOro Marepuana
no rogaMm oOydeHus (IO Kjaccam), HpeuiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YYCHHUS TE€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MNPEIMETHOTO COACPKAHHS H
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuXCs.

[Iporpamma mno ¢usuke paspaboTaHa C LEIbIO OKa3aHUS METOAMYECKON
MOMOIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmsl 0 y4eOHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHbBIX YUE€OHBIX
MPEAMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMHEH, OUONOTUEN, aCTPOHOMUEN U (PU3HUECKON reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa, NPeJoCTaBisgeT Haubojiee sCHbIE
oOpa3ipl MPUMEHEHHUs HAay4YHOT'O METOJa MO3HaHHA, TO €CTh CIO0c00a MOJyd4eHHUs
JOCTOBEPHBIX 3HAHUN O MUDE.

Onna W3 TaBHBIX 3a7a4 (U3NUECKOTO 00pa3oBaHMs B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH U
MHTepeca K HayKe y 00yJyaroumxcs.

N3yuenne ¢usukum Ha 0a30BOM YpPOBHE TMpeEAroJiaraeT  OBJIAJICHUE
CIIEIYIOIUMHA KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMHU E€CTECTBEHHO-HAYIHYIO
IPaMOTHOCTE:

e HAYYHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHMMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPIPETUPOBATH JTaHHBIC u UCIIOJIb30BATh Hay4HbBIC
JI0Ka3aTeNbCTBA JIsl OJyUYEHUS BBIBOJIOB.

Henmu wusyuyeHuss (u3UKu HaA YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenogaBaHusi yuyeOHoro mnpeamera «@Pu3nka» B



oOpa3oBarenbHbIX opranuzauusix Poccuiickoii ~ @eaepanuu, peamu3yrOLIUX
OCHOBHBIE  00IIe00pa3oBaTeIbHbBIE MPOTPAMMbI, YTBEPKIAEHHOW  pEUICHHEM
Konnernn MunncrepcrBa npocsemienus Poccuiickoit @eaepaunn (MpoTOKoa OT 3
nexadps 2019 r. Ne [1K-4BH).

ey uzyyenus: pusuKu:

e TMpHOOpeTEeHHE UHTEpeca U CTPEeMJICHHS OOydJalolmuXxcs K HaydYHOMY
M3YYCHHUIO TPUPOJBI, PAa3BUTUE HUX MHTEIUIEKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJe MO3HaHUA U (popMuUpOBaHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpoBaHNE HAYYHOTO MUPOBO33PEHHSI KaK pe3ysbTaTa U3y4eHHs] OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopMupoBanue mnpeaCTaBICHUNA O poiid (GU3UKUA IS Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  MNPEICTAaBIEHUH O  BO3MOXHBIX  cdepax  Oynymiei
podheCCUOHAIBHONW NIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJATOTOBKA K
JanbHenIeMy 0o0y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTmkeHHe STUX Lened mporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO

oO1ero 00pa3oBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEAYIOIMINX 3a4aY:

e TMpHOOpeTeHHWe 3HAHUW O JUCKPETHOM CTPOCHHWU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e TMpuOOpeTeHWE YMEHUM OMHCHIBATH U OOBSICHATH (PU3NUYECKHE SIBIICHUS C
UCTIOJIb30BaHUEM MOTYYECHHbBIX 3HAHUH;

e OCBOCHHE METOJOB pEIICHHS TMPOCTEHINX pacdy€THhIX 3a7ad ¢
MCIIOJIb30BaHUEM duznyecKkux MOJIeJIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUU HAOII0/aTh TMPHUPOJHBIC SIBJICHUS U BBITIOJHATH OTBITHI,
JabopatopHble  pabOThl W AKCIEPUMEHTAIbHBIC  UCCIEAOBAHUS  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX PHUOOPOB;

e OCBOEHME NPHUEMOB paboOThl ¢ MHPopManuend (PU3MUECKOTO COIAEPKAHMS,
BKJIFOUasi MH(MOPMAILIMIO O COBPEMEHHBIX JOCTM)KCHUSX (PU3UKU, aHATU3 U
KPUTHYECKOE OlIEHHBaHNE NH(OpMaLUY;

e 3HAKOMCTBO cO chepamu npodecCUOHATIBHON IS TEILHOCTH, CBI3aHHBIMHU C
¢u3uKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTUKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne Qusuku (6a30BbIi YpOBEHH) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B Henento).



[Ipennaraemselii B mporpamme mno (u3MKe MepedeHb J1abopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIM XapaKTep, YUYUTENb JeIaeT BHIOOP MPOBEACHUS
7ab0paToOpHbIX pabOT M OMNBITOB € YYETOM MHIUMBUAYaJbHBIX OCOOEHHOCTEH
oOyyaromuxcsi, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHMil, MpenIaraéMblX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOT'0 3K3aMeHa 0 (hU3HKeE.

COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KA0IIEro MUpa.

®usznka — Hayka o mnpupone. fABneHus npupoabl. Dusznyeckue sBICHUS:
MEXaHMYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznueckre BeauuuHbl. M3mepenue ¢usnueckux BenuuuH. Dusnmyeckue
npuoopsl. [lorpemHocts n3mMepenuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢wusuka u Jpyrue ecCTEeCTBEHHbIE HAyKH H3Y4aloT MPUPOIY.
EcTecTBeHHO-HayuYHBIM METOJ TMO3HAHUS: HAOJIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUN C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. @usnueckue NpUOOPHI U MPOILEAypa NPSIMbIX U3MEPEHHI AHAJTIOTOBBIM H

1K (pOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue 1EHbI I€TEHUS IIKAJIbl U3MEPUTEILHOTO TTprbopa.
2. M3mepeHue paccTosiHUM.
3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.
4. OrnpeneneHue pa3MepoOB MabIX TEI.
5. M3MepeHue temiieparypbl IMpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIEpPaTyphl.

6. lIpoBenenue wuccnenoBaHus MO NPOBEPKE THUIOTE3BI: JAJIBHOCTH MOJIETA
[IapvKa, MyIEHHOTO TOPU30HTAJIbHO, TeM OoJbllle, yeM OoJibllie BhICOTA
IyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBE€HUA 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mepbl. OTbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkenne dactul] BeniecTtBa. CBA3b CKOPOCTHM JABWKEHHSI YAaCTHI[ C
TemriepaTypoil. bpoyHoBckoe paBmxenue, mnuddysua. BzaumopeiicTBue dwacTuil
BEILIECTBA: IPUTSLKEHNUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHHS BEILIECTBA: CTPOEHUE Ta30B, >KUAKOCTEH U TBEPIBIX
(kpuctamnuyecknx) Tena. B3auMOCBSI3b MEXIY CBOMCTBAMHM BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaOmionenue — sBieHM, OO0BSACHSIOIINXCS MPUTSKEHUEM W

OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM PsAI0B (C  HCHOJb30BAHUEM

dororpaduii).

2. OnbITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.

3. OmnbIThI 1O OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:keHMe U B3aUMOJEHCTBHIE TeJl.

Mexanuueckoe JBM)XEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUIKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPH HEPABHOMEPHOM JABWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wHepuMH. 3aKOH WHEpUUU. B3auMoneicTBUE Tell Kak MNpHYMHA
M3MEHEHHSI CKOPOCTH JBIDKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsA3b IIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHUIIE
o0BEMa BellecTBa.

Cuita kak XapakTepHCTHKAa B3auMoAeucTBHsS Tell. Cuia ynpyroctd M 3aKOH
I'yka. M3Mepenune cuiibl ¢ NMOMOIIBIO AUHAMOMETpA. fIBJIECHHE TATOTEHUs U CUiA
TsbkecTH. Cuna TsDKECTH Ha Apyrux miaHerax. Bec tema. Hesecomocts. Cnoxxenue
CWJI, HAIpaBJICHHBIX MO OJHOW mpsiMoM. PaBHOnelcTByromas cun. Cuiia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHn4ecKoro ABMXKEHHUS Tea.

N3mepenne ckopoCcTH MPSIMOJIMHEIHOTO JBUXKECHMUS.

HaOnronenue siBieHUs1 THEPIUU.

Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.

CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnuie pabomel u onvimol.

1. OnpenesieHHUE CKOPOCTH PAaBHOMEPHOTO ABWKEHHS (IIapUKa B KUIKOCTH,
MOJICIIH DJICKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEW CKOPOCTH CKOJIbKEHHS OpycKa WM IIapuka To
HAaKJIOHHOM IJIOCKOCTH.
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Ornpenenenue MIOTHOCTH TBEPAOTO TENa.

OnbIThI, MEMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTshKeHus (nedopmarun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbITHl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJBKEHHUS OT
Beca Tesa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienne TBEPABIX TeJl, JKMIAKOCTe U ra3os.

Hanenue. CnocoObl YMEHBIICHUS U YBEIUYECHUS JaBiieHus. /[aBineHue rasa.
3aBUCUMOCTh JaBlIeHUsl Tra3a oT oObéma, TemmepaTyphl. llepenaua naBieHUs
TBEPABIMA TEJIAMH, >XUAKOCTSAMU M raszamu. 3akoH Ilackansa. ITneBmarmueckue
MalIMHbl. 3aBHUCUMOCTb MAABJICHUS JKUIKOCTH OT IIIyOMHBIL. ['mMIpoctatnyeckuit
napajiokc. Coobmaromuecs: cocyasl. ['uapaBianueckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe AaBineHue. [IpuuuHBl CyliecTBOBaHUS
BO3AymHOW oOonouku 3emin. OnbiT Toppuuemu. M3mepeHue arMoc@epHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOro 1aBJICHHUS.

JlelicTBUE KMIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomnnaBanue.

Jlemoncmpayuu.

© a0k wd R
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3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenava naBiieHUS KUIAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mnpaBnuueckui npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO ABICHUS.

3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teia
U TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

YcnoBue iaBaHus TEJ: IUIABAHWUE WJITA TIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOUICHHUS MJOTHOCTEH Tejla U )KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa NMOrpyKEHHOU B
KUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJKUBAIOIIEHM  CHJIBI, JICMCTBYIOIIEW Ha  TeIoO,
HOrpYyKEHHOE B XKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUJIbI, ICHCTBYIOLIEH HA TEJO
B JKMJIKOCTH, OT MAacCChI TeJa.

OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHUJIBI,
JICHUCTBYIOIIEH Ha TEJIO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B HKUIKOCTh
YaCTH TeJNa U OT IJIOTHOCTHU KUJIKOCTH.



5. KoHcTpyupoBanue apeoMerpa WM  KOHCTPYMPOBAHME  JIOAKH U
OIIPELICJIEHUE €€ IPY30I0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrus.

Mexannueckas paboTa. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [I[puMeHeHre npaBuiia paBHOBECH pblyara K 0JIOKy. «3010T0e
npaBuio» mexanuku. KII/] npocTeix Mmexanu3MoB. IIpocTeie MexaHu3Mbl B OBITY H
TEXHUKE.

Mexannueckass dSHeprusa. KuHernueckas W NOTEHIMAJbHAs  DHEPTHUS.
[IpeBpaiienre 0THOrO BUAA MEXAHUYECKOW HEPTUM B APYroil. 3aKOH COXpAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpepnenenuie pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TeJla 10

TOPHU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBaHue yClnoBUM PaBHOBECHS pblUara.

3. Uzmepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON IHEPIUH.

8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUSA.

OCHOBHBIE TOJIOKEHUSA MOJIEKYJIPHO--KUHETUYECKOW TEOPUU  CTPOECHUS
BemecTBa. Macca M pa3mepbl aTOMOB W MOJIEKYJ. OIBITBHI, MOATBEPKIAONINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubsie Tena. OObsCHEHHE CBOWCTB ra3oB, KUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO--KNHETUYECKOM TEOPHH.
CmaunBaHHE ¥ KaNWJUISIPHBIE ABIEHUS. TEenIoBoe paclInpeHUE U CKaTHUe.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBUKEHUS
gacTull. Buytpennsas osHeprus. CnocoObl H3MEHEHHUS BHYTPEHHEH OSHEpPruu:
TerUIonepeaaya u coBepileHue padotsl. Buabl Temsonepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KonuvectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1erIOOOMEH H
TEMJIOBOEC paBHOBecHE. YpaBHEHHE TeryoBoro Oamanca. [lnaBnenwme wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YIEJIbHAsg TEIJIOTA IUJIABJIICHUS.
[TapooOpa3oBanue u konjaeHcanusa. Mcnapenue. Kunenue. VYiaenpHas Termiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHUIEHHS OT aTMOC(EPHOro
JABJICHHUSL.



BrnaxuocTts BO3myXa.

DHeprus TOIJIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Ipunuuner pabotel TemoBbix nasurarenedl KIIJ TtemmoBoro aBuratens.
TerutoBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U IIPEBPALCHUS YJHEPTUU B TEIIOBBIX IPOLECCAX.

Hemoncmpayuu.

1.

ok~ wn
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Ha6nronenue 6poyHOBCKOTO TBUKCHHUS.

Habmonenue nuddysumn.

HabGnronenue siBneHuit cMaurBaHus U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro paciumpeHus Tedi.

H3meHneHue naBlieHUsl ra3a MpH W3MEHEHWH 00BbEMa W HArpeBaHUM WM
OXJTaKJICHUH.

[IpaBuia u3MepeHus TeMIepaTyphl.

Bunel Teronepenaym.

OxJta’kieHue npyu COBEPIIEHUH padOTBhI.

Harpeanue nipu coBepiiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHME TEIUIOEMKOCTEN Pa3JIMUYHBIX BEIIECTB.

11. HaGmronenue KUIeHus.

12. HaGmroeHre mocTosHCTBa TEMITEpaTyphl IIPH TIJIaBJICHUH.
13. Moaenu TemI0BBIX ABUTATEICH.

Jlabopamopnwie pabomuel u onvimeol.

1.
2.
3.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITEI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITel 1O HAOMIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHAKOCTEH H
TBEPABIX TEII.

Onpenenenue gaBjaeHUs BO3ayXa B Oa/NIOHE IINPHULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTH JIaBJICHUS BO3QyXa OT €ro
00BbEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

ITpoBepka runoTe3bl JIMHEHHON 3aBUCKUMOCTH JITTUHBI CTOJIOUKA KUJKOCTU B
TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyPhI.

HaOnronenne wW3MeHEHHSI BHYTPEHHEH OHEpPruu Tejla B pe3yJbTare
TEerIonepeaayr U paboThl BHEITHUX CHUJL.

UccnenoBanue sBICHHS TEIUIOOOMEHAa TPH CMEIIMBAHWM XOJIOJAHOW U
ropsiuYeu BOJIBI.

OmnpeneneHue  KOJMYECTBA  TEIJIOTHI, IOJYYEHHOTO  BOJOM  IIpHU
TEMI000MEHE C HArPEThIM METATMYECKUM ITUITHHIPOM.

10. Onpeznenenre yAelIbHON TEMI0EMKOCTH BEILIECTBA.
11. UccnenoBanre nporecca NCIapeHusl.
12. OnipeniesieHue OTHOCUTENIBLHOM BIIAXKHOCTH BO3/yXa.



13. Onpezenenne yAelIbHON TEMIOTHI MUIABJICHUS JIbJA.

Pa3nen 7. DaekTpuyecKue U MATHUTHbIE SIBJICHUS.

Onextpuzanms Ted. J[Ba poja 3JIEKTpUYECKHX 3apsioB. BzaumopneincTsue
3apsoKeHHbIX  Tell.  3akoH  KynoHa  (3aBUCUMOCTh  CHJIBI  B3aMMOJICHCTBHUS
3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onextpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro nois. [IpuHnummn
CYTNEPIIO3ULIMH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snekTpudecKkux 3apsaoB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHHMKM W AUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS JJIEKTPUYECKOrO TOKA.
HNcTouHuKu MOCTOSHHOTO TOKA. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B JKUJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cwia  Toka.  DJNEKTPUYECKOE  HANpPSDKEHHE.
ComnpoTuBiieHHE TPOBOJHHKA. YIEIBHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
1S ydactka uend. [locimenoBarenbHOe 1 apauiesIbHOE COETMHEHUE TPOBOIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DNeKTpUUYECKUe LIENU U MOTPEOUTENN 3IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTostHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nojie. MarautHoe moJie 3eMJIM M €ro 3HadeHHWe I8 JKU3HM Ha 3emiie. OmbIT
Opcrena. MarHuTHOE IOJIE 3JIEKTPUYECKOTrO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB
B TeXHHUKE. JIefiCTBE MAarHUTHOIO MOJIsI HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATETD
NOCTOSSHHOTO  TOKa. Mcmnosip30oBaHMe — 3neKTpoaBUTaresied B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. fABneHne snekrpoMarHuTHOM MHAYKOMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crioco6b1 MOJTYYEHHS ANEKTPUYECKOU SHEPIUHU.
DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHH.

Hemoncmpauuu.

DIIeKTpU3aLUS TEIL.

JIBa poJia 3JIEKTPUUYECKHX 3apsAI0B U B3AUMOJICHCTBUE 3apSyKEHHBIX TEJl.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOMA.

DIIeKTpOCTaTUUECKast HHAYKIHS.

3aKOH COXPAHEHUS DJIEKTPUUYECKUX 3aPSI0B.

[TpoBOHUKY U AUDIICKTPUKH.

MoaennpoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M cTOYHMKHN TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKHUI TOK B KUJIKOCTH.
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

. I"a30BbIl paszps.

. I3Mepenue cuibl TOKa aMIepMETPOM.

. I3MepeHue 3JIeKTPUIECKOro HapsiKEHUS BOJIbTMETPOM.

. Peoctar u mara3uH conpoTUBIECHUH.

. BaumopeiicTBre MOCTOSIHHBIX MarHUTOB.

. MonenvupoBaHre HEBO3MOKHOCTU Pa3/ICIICHUS TTOJIFOCOB MarHUTA.

. MonenvupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHoO€ noJie Toka. DNEKTPOMArHuT.

. JelicTBEe MAarHUTHOTO TOJIsI HA TPOBOTHUK C TOKOM.

. DNEKTPOABUTATEb MTOCTOSTHHOTO TOKA.

. UccnenoBanue sBIEHUS 3IE€KTPOMArHUTHOM WHTYKIIUH.

. OnbiTel @apajes.

. 3aBUCUMOCTb HAINpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHUSI.

. DIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o g bk~ w

10.
11.

12.

13

OnpITel 1O HAONIOASHUIO DJJEKTPpU3allMM Tel MHAYKIMEH W TpH
COINPUKOCHOBEHUH.

UccnegoBanne nOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
JTUAJICKTPUKH.

Co6opka 1 mpoBepka pabOThI AIEKTPUICCKON LIETTH TTOCTOSTHHOTO TOKA.
N3mMepenune u peryaupoBaHue CUJIbI TOKA.

N3Mepenure u peryanpoBaHue HaNpsIKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUIYIIErOo 4Yepe3 pe3ucrop, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnBbITHI, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTbD AJIEKTPUYECKOTO
COINPOTUBJICHUSA TMPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAA IONEPEYHOTO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIOXEHUS HANpsDKEHUW TIPU  MOCJIEIOBATEIILHOM
COEMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uil CWJIbl TOKAa MNPH IMapaJIeIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThl AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOp.
OnpeneneHrue MOIIHOCTH — AJEKTPUUYECKOTO TOKA, BBIACISEMONW Ha
pesucrope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WUIYIIETO YEpe3 JaMIIOYKY, OT
HANpsKECHHS HA HEM.

. Onpenenenne KIIJI narpesarensi.



14. ccnienoBaHWE MarHUTHOTO B3aUMOJACHUCTBUS IOCTOSIHHBIX MAarHUTOB.

15. 3yueHre MarHUTHOTO TIOJISI TTIOCTOSTHHBIX MarHUTOB TMPU UX 00bETUHEHUN
Y Pa3JIECIICHUH.

16. MccnenoBanue OeUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITBl, JEMOHCTPUPYIOLIME  3aBHCUMOCTh  CHJIbI  B3aUMOJICHCTBUS
KaTyIIKM C TOKOM M MAarHuTa OT CHJIBI TOKa W HAmIpaBJICHUS TOKa B
KaTylIKe.

18. I3y4yeHue AeiCTBUSI MArHUTHOTO MOJISL HA POBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. Ismepenue KIIJI anmekTpoaBUTraTeIbHON YCTAaHOBKH.

21. OnbITBL IO HKCCJIEIOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOM WHIYKIUU:
WCCJIEIOBAHNE U3MEHECHUIM 3HAYCHHS U HAIIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pasznes 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JaBwkeHHEe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO JABWXKEHHUSA. PaBHOMEpHOE MNpSAMOIMHENHOE
nBrokeHue. HepaBHOMEpHOE NpsMONIMHENHOE OBWKeHHE. CpelnHsiss U MTHOBEHHAs
CKOpOCTB TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckOopeHHOE mpsMOJMHENHHOe naBMkeHue. (CB0OOJIHOE
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE TO OKpykHOCTU. Ilepuox m wactora oOpaieHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpocTpeMUTENTBHOE YCKOPEHHUE.

IlepBoiii 3axkoH HproTtona. Bropoit 3akon Herorona. Tperuit 3akoH HeroTtoHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS! CKOJIbXKEHHUSI, CHIIa
TPEHUs IIOKOs, IPYTUE BUIbI TPEHMUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHHE CBOOOJHOIO
naneHus. JBwxenne rianer BOkpyr CousHna. llepBasg kocmuueckas CKOPOCTD.
HeBecomocTs 1 neperpysku.

PaBHOBecue matepuanbHOl TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3mMenenue ummynbca. Mmmynsc cuiibl. 3aKOH COXpaHEHUA
UMITyJIbCa. PEaKTUBHOE ABUKEHHUE.

Mexannyeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTroOCTH,
Tpenus. CBsi3b dHepruu u padoThl. IloTeHmanbHas sHeprus Tena, MOAHATOrO Haj
ITIOBEPXHOCTBIO 3eMJIn. [loTeHIManbHas sHEeprus CxaTtou npyKuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOM JHEPrUU. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPIUM.

Jemoncmpayuu.
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8.
9.

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

Habmonenne MexaHM4eCKOro ABMKEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHHME MyTe€d W TPACKTOPHUI ABMXKEHHS OJHOIO U TOTrO € Teja
OTHOCHUTENBHO Pa3HbIX TEJl OTCUETA.

N3MepeHne cKkOpOCTH U YCKOPEHUS TPSIMOJTMHENHOTO JIBUYKEHUSI.
HccnenoBanne npu3HaKoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmoienne ABMKEHUs Tella 0 OKPYKHOCTH.

Ha6nronenne MexaHMuecKux sIBJICHUN, TPOUCXOMSIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUH OTHOCUTEIBHO
KaOuHeTa QU3UKH.

3aBUCHUMOCTh YCKOPEHHUsI Tella OT MaccChl Tejla W ACHCTBYIONICH Ha HEro
CHJIBI.

Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.

M3meHenue Beca Tesa Ipu yCKOPEHHOM JBHKEHUM.

Ileperaua uMIrynbpca py B3anMOJIECUCTBUU TEN.

[IpeoOpazoBaHus 3HEPTUU NPU B3aUMOACHCTBUU TEN.

CoxpaHeHne UMITyJIbCa P HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHne UMITyJIbca IPHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU ITPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrne MEXaHWYECKOW SHEPTUM MPU JABWKECHUU TEJA MOJ JCUCTBUEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

KoncTpynpoBanue TpakTa [jsi pa3roHa W JajdbHEWILIEr0 PaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OnpeneneHue CcpeaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IPU PABHOYCKOPEHHOM JIBUKEHUU MO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TYTH OT BPEMEHU MNPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBIDKEHHUU O€3
HayaJbHOM CKOPOCTHM NYTH OTHOCATCS KakK psii HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

Omnpenenenre ko uIeHTa TPEHUS CKOTBKCHUS.

Ornpenenenue KECTKOCTU MPYKUHBI.



9. Ompenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUU TEJIa 110
TOPU30HTAIbHON TOBEPXHOCTH.

10. Onpenenenne pabOTHl CUJBI  YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BAaHUEM HEMOABMYKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUSI SHEPTUH.

Paznen 9. Mexannuyeckue KoJieOaHUS U BOJIHBI.

Konebarenbnoe nBmwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUM: TEpUOI,
4acToTa, aMIUIATyJa. MaremMaTuyecKuil U NpyXUHHbIA MasTHUKU. [IpeBpamieHue
SHEPTUU MPU KOJIeOATETHHOM JIBHXKCHHH.

3aryxatouue  KojeOaHus.  BblHyXIeHHble — KojieOaHusi.  Pe3onaHc.
Mexannueckue BoaHbl. (CBoWcTBa MeXaHWYECKMX BOJH. [lpomonbHble U
MONEPEYHbIE BOJHBI. JlIMHA BOJHBI M CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHnuecKre BOJHBI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3Byk. I'poMKoCTh 3Byka U BbICOTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koJjieOaHuWii Ted MO AEHCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaGnronenue BbIHYKIEHHBIX KOJIEOAHUI 1 pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6nroneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OnpeneyieHWe YacTOThl W MepuUoja KoJedaHW MaTeMaTUYeCKOro
MasiITHUKA.

2. OmpeneneHue 4acTOThl U IEPHO/Ia KOJIEOaHHM MPY>KMHHOTO MAasTHUKA.

3. HccnenoBanue 3aBHCHUMOCTU TIepHOJia KOJeOaHUd MOABEIICHHOTO K HUTU
rpy3a OT JIJTUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TMEpUOa KOJIEOAHUM MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHoja KojeOaHWil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  NepHoja  KosieOaHui
MPY>KMHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. V3mepenue ycKkopeHusi CBOOOHOTO MaIeHU.

Pa3znes 10. D1eKTPOMATrHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

SRR



DNeKTpOMarHuTHOE  Moje.  DJIEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
AneKTpoMarHuTHbIX BOJH. Illkama »smekTpomMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSA3H.

DnekTpoMaruuTHas npupoaa ceta. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOiICTBa JIEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. U3yueHue CBOKMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOHIIBHOTO

tenedoHa.
Pa3gen 11. CBeToBbI€ ABJICHUS.
JlyueBas MOJIC/b CBETA. HcTounukn CBETA. [IpssmonnHeHOE

pacupoctpanenue ceera. 3atMeHust ConnHua u Jlynsl. Otpaxenue csera. Ilmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

IIpenomnenue cBera. 3akOoH TmpenomieHus cBera. [lomHOe BHYTpeHHee
OoTpakeHue cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHETO OTPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xox myuelt B tuH3e. Ontudeckas cucreMa (oToanmnapara, MUKpOCKoIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim30pykoCcTh U 1adbHO30PKOCTb.

Pasnoxenue Oemoro cBerta B chnekTp. Onbitel HelotoHa. CrnoxxkeHue
CIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTuueckuii CBETOBOI.

Xon nyyei B coOuparoleit JimH3e.

XoJ1 Tydel B pacCEUBAIOIICH JIMH3E.

[Tonyyenue n300pakeHUi ¢ MOMOILBIO JINH3.

[Tpuniun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogensb rnasza.

11. Pa3nosxeHue 6enoro cBeTa B CIEKTP.

12. [lonyuyenue 6e50ro cBeTa Mpu CI0KEHUHU CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomul u onvimol.

1. HUccnenoBaHue 3aBUCUMOCTH yIJla OTPA)XKEHUS CBETOBOIO Jiyda OT YIUIa
MaJICHHUs.

2. M3yudeHue xapakTEpUCTHK M300PAKEHUS MPEIMETA B TIIIOCKOM 3€pKaJle.
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3. HccnenoBaHue 3aBUCUMOCTH yTIJia MPEIOMIICHUSI CBETOBOIO Jy4ya OT yrjia
MaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyuyeHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.

5. OmpeneneHre (POKYCHOrO PACCTOSHUS U ONTUYECKOW CHIIBI coOMparoien
JIVH3BI.

6. ONBITHI O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbBITHI TIO BOCIPHUATHIO I[BETA MPEAMETOB MPU WX HAOIIOJCHHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3znea 12. KBanroBble iBJI€HUS.

Omnwitel Pesepdopna u manerapHas Mozenb aroma. Moaens atoma bopa.
Hcenyckanne u nornomenre ceera atroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wMoaens atomMHoro sngpa. M3orombl. PannoakTuBHbIE
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsS0BOIO M MAaCCOBOIO YHCEI.
OHeprusi CBsi3M arOMHbIX saaep. CBa3b Maccel W dHepruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreTtuka. JlelCTBUA pPaAUMOAKTUBHBIX M3JIYYCHUH Ha IKUBBIC
OpraHU3MBI.

Jemoncmpauuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CnexTpbl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOLIUX U3JTYyYCHUH.

Peructpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.
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Jlabopamopnwie pabomul u onvimol.

1. HaGmronenue CrlonIHbIX U JIMHEHYAThIX CIIEKTPOB U3JIYYCHHUS.

2. HccnenoBanue TpEeKoB: U3MEPEHHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY Iy TH

(no dortorpadusam).

3. U3mepenue paanoakTuBHOTO (OHA.

IHoBTOpUTEIBLHO-0000 AU MOYJIb.

[ToBTOpUTENTHEHO--0000MITAIONINI MOYJIb TIPEIHA3HAYEH JJII CUCTEMATU3AINH
1 000011IeHUsT PEAMETHOTO COACPKAHUSI U OMBITA JIEATEIHLHOCTH, TPHOOPETEHHOTO
Ipy HM3yYEeHUHW BCEro Kypca (U3MKH, a TaKKe IS TMOJATOTOBKH K OCHOBHOMY
roCcyJapCTBEHHOMY 9K3aMEHy M0 (u3uke misi OO0ydaromuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipu m3ydeHHn NaHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS BUIBI
JESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECIIEUMBACTCS JOCTHKEHHE TPEIAMETHBIX H



METaNpeAMETHBIX  TUTAHUPYEMBIX  PE3ylbTaToOB  OOydeHHs,  (PopMHUPYETCS
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIEHOBAHUS
SBJICHUA TIPUPOABl U TEXHUKH, OBJIAJICHUEC YMCHHUSIMH OOBACHITH (HHU3UICCKUE
SABJICHUS, NPHUMEHSAS I[IOJIYYEHHbIC 3HAHWS, pemaTh 3aJadyd, B TOM YHCIIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIIMATBHO IESITEIPHOCTHBIN XapaKTeP JAHHOTO pa3jesa Peaanu3yeTcs 3a
C4ET TOTO, YTO OOYJAFOIITHECS BHITIONHSIOT 3aJaHMsI, B KOTOPHIX UM IMPEAJIaraeTcs:
HAa OCHOBE TIOJYYEHHBIX 3HAHWWA pacrno3HaBaTb M HAYYHO OOBSICHATH
du3nyuecKkue IBJICHUS B OKPY KaloIel MPUPOJIe U MOBCEIHEBHON KU3HH,
UCIIOJIb30BaTh HAy4YHbIE METOJbI UCCIIEeIOBaHU (HU3HUECKUX SIBJICHUH, B TOM
YUCIIE I POBEPKH TMIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HaMOOJIe€ BAXKHBIX JIOCTHKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUUECKOI0 MCIOJIb30BaHUs PA3JIMYHBIX MCTOYHHUKOB
SHEPrUM HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHECHUS BCEX HM3BECTHBIX BUJIOB
SHEPTHUH.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3MKM HAa YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHUs HaIPaBJIEHO
Ha JIOCTHKEHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHbIX
pE3yNbTAaTOB.

B pesynbraTte uzydenus Gpu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHus y
oOyuatomierocs OyayT copMHUpOBaHBI CIEAYIONIUE JUYHOCTHBIE PE3yIbTaThl B
YacTH:

e 1) mMaTpMoTHM4€CKOro BOCIMTAHUSA:

e — MPOSIBJIICHHE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
(bu3nYecKoil HayKH;

e — IICHHOCTHOE OTHOUIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

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

e — FOTOBHOCTb K aKTUBHOMY yYacCTHIO B OOCYKIEHHH OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUECKUM MPUMEHEHHEM JTOCTHXKEHUM
busuKy;

e — OCO3HaHHE BAXKHOCTU MOPAJIBHO--3TUYECKUX MPHUHIMIIOB B JESITEIbHOCTH
Y4EHOTO;

e 3)3CTeTM4eCKOr0 BOCIIUTAHMSI:

e — BOCIPHUSITUE JCTETHMUECKUX KauecTB (pU3MYecKON HayKu: €€ TrapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:



— OCO3HAaHME IIEHHOCTH (U3NUYECKOM HAayKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHHUSI MHPA, OCHOBBI PA3BUTHSI TEXHOJOTHM, Ba)XHEHMIIECH COCTAaBIAIOLICH
KYJBTYPBI;

— pa3BUTHE HAYYHOW JFOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
JIeSITCIIbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbSI H IMOIUOHAIBHOT0 0JIATONOTy U
— OCO3HaHWE IIEHHOCTH Oe30omacHOoro oOpa3a JKW3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTHM MpaBUi O€30MacCHOrO TOBEJICHUS Ha
TPAHCIIOPTE, HA JIOpPOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupOBaHHOCTH HAaBBIKA PEIICKCHH, TPU3HAHNE CBOETO MpaBa Ha ONTHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:

— aKTUBHOE Yy4YacTHe B PCIICHHHM IPaKTHYECKUX 3aja4d (B paMKaxX CEMbH,
oOpa3zoBaTeILHON OpraHu3alliM, ropoJia, Kpas) TEXHOJOTHYECKON U COIMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

— HHTEPEC K MPaKTUUYECKOMY M3Y4YCHHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOMH;

7) 3K0JI0TH4eCKOTr0 BOCIIMTAHMS:

— OpHUEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUW NJi1 pPEIICHUsS 3a7ad B
00JIacTU OKpY’Karolel cpelbl, IJIAaHUPOBAHUSI TOCTYNKOB W OLEHKU HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPY’KaIOIIEeH Cpebl;

— OCO3HaHHWE TJI00ATBLHOIO XapakTepa AKOJOTHYECKUX MNpoOJeM U MyTed HX
pelieHus;

8) amanTanuM K M3MEHAWIIMMCH YCJIOBUSM COLMAJIBHON W INPUPOIHOU
cpeabl:

— TMOTPEOHOCTh BO B3aUMOJICUCTBUU TMPU BBIMOJHEHUH UCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMPaABICHHOCTU, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX;

— TOBBIIICHWE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO
JIeSITeIIbHOCT;

— OTPEOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4KcCIie (OPMYIUPOBATH
UJIeH, TIOHSATHS, TUIIOTE3bI O (PU3NUSCKUX O0OBEKTaX M SIBJICHUSX;

— 0CO3HaHue JAe(UIIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00JIacTH
busuKy;

— IUIAaHUPOBAHHWE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (DH3NUSCKHUX
3HAHUU;

— CTpeMJICHHE aHAJU3UPOBATh M BBISIBISATH B3aUMOCBS3H MPUPOJIBI, OOIIECTBA U
HPKOHOMMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHUIA;



e — OIEHKA CBOUX JEWUCTBUM C Y4E€TOM BIUSHUA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJIOOQTHHBIX TTOCIIEICTBUN.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs IpOrpaMMBI 10 GU3HUKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocss OyayT chOpMHUpPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TTO3HABATEIILHBIC YHUBEPCAIBHBIC YICOHBIE ICHCTBUS,
KOMMYHUKATHUBHBIC  YHUBEpCalbHbIE  y4eOHBIC  JEHCTBUS,  PETYJISATHUBHBIC
yYHHUBEpCaJIbHBIC YICOHBIE IEHCTBUSI.

Ilo3naBaTe/ibLHBIE YHuUBEpPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

ba3oBblie 1ornyeckue AecTBUA:

e BBIBISITh W XapaKTEPH30BaTh CYIIECTBCHHBIC TPHU3HAKA OOBEKTOB
(siBIICHMI);

e YCTaHABIUBATH CYIIECTBEHHBIM MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paCCMAaTPUBACMBIX (paKTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIABISITH TPUYNHHO--CIICJACTBEHHBIC CBS3M TPHU H3YyYECHUU (DUIUICCKUX
SIBJICHUM U MPOIIECCOB, JIeJIaTh BHIBOJIBI C UCTIOJIB30BAHUEM JCAYKTUBHBIX U
WHAYKTUBHBIX yMO3aKJIIOYEHUN, BBIJIBUTATh TUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYUH,;

e CaMOCTOSITENILHO BBIOMpATh CHOCO0 perieHus: yueOHOM (pU3nYecKon 3a1aun
(cpaBHEHME HECKOJIBKMX BapHaHTOB PEIICHUS, BbIOOp Hauboliee
MOJIXOJISIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBarebCcKue 1eiCTBUA:

e HCIOJBH30BaTh BOMPOCH KAK UCCIICIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;

e TPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY ITIJIaHY OIIBIT, HECIOXHBIH
bu3MUecKuil AKCIIEPUMEHT, HEOONbIIOe HCChaeAoBaHNEe (HUIUIECKOTO
SIBJICHUSI;

e OICHWBATh HAa TPUMEHUMOCTh M  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHUS WU KCIICPUMEHTA,;

e CaMOCTOSITEIBLHO (POPMYJHUPOBATH OOOOIIEHUSI U BBIBOJIBI MO PE3yjbTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

e TMPOTHO3MPOBATH BO3MOXKHOE JaibHEWIIee pa3BUTHE  (DUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPE/IOIOKEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Pabora c undopmanueii:



NPUMEHSTh Pa3IMYHbIe METOJbl, MHCTPYMEHTBI U 3alpOChI MPHU MOUCKE U
orOope MHPOpPMAIMM WM JAHHBIX C Y4Y€TOM MPEMJIOKEHHON yueOHOI
dusnueckoii 3a1a4u;

aHaM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALHUIO
Pa3IUYHBIX BUOB U (POPM IPECTABICHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (OpMy  mpelICTaBICHUS
uHbOpMallMM W WUIIOCTPUPOBATh pEIIaeMble 3aJaydl  HECIIOKHBIMU
cXeMaMH, JarpaMMaMu, HHOU TpapuKoi U UX KOMOUHAIIUAMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

B XOJi¢ OOCYyXJeHHs YydyeOHOro Marepuajia, pe3yJIbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA DEIICHHWE 3aJadyd M TMOJJep)KaHue
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXKJICHHS C CYXKJICHUSAMHU JIPYTUX YYaCTHUKOB JIHAJIOTa,
0oOHapyKUBaTh Pa3IMINEC U CXOJICTBO TO3UITUH;

BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJIMYHO TIPEICTABIATh PE3yJbTAaThl BBHITTOJIHECHHOTO (DH3UYECKOTO OMBITA
(?KCcIIepuMeHTa, UCCICAOBAHNS, POEKTA);

MIOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAUBUIYyaTbHON
pabOThI IPU PELIEHUH KOHKPETHOW (PU3NYECKON TPOOIEMBIL;

MPUHUMATh TICJIM COBMECTHOM EATEeTLHOCTH, OPTaHW30BBIBATH JCHCTBUS
mo e¢ JOCTWKCHMIO: paclpeieisaTh pPoOJd, OoOCYXIaTh IMPOIECCh |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, IOCTUras Ka4eCTBEHHOI'O pe3yJjbTara I1o
CBOEMY HAIIPaBJICHUIO ¥ KOOPIUHUPYSI CBOW JIEUCTBHS C IPYTUMHU WICHAMU
KOMaH/IbI,

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OONIUMN MPOAYKT IO KPHUTCPHSIM,
CaMOCTOSTEIIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIISITh MPOOJIEMbl B KU3HEHHBIX M Y4YEOHBIX CUTYalMsIX, TPEOYIOIIMX
11 pelieHus: GU3NYeCKUuX 3HaAHUM;

OpPUEHTHPOBATbCA B  PA3IMYHBIX MOAXOJAaX NPHUHATHS  PELICHUN
(MHAMBUAYaIbHOE, NPUHATUE pEUIEHUS B TIpYIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM pellIeHUs (PU3MUECKOW 3a7aud WU
IJIaHa MCCIEAOBAaHUS C YYETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHPOBATh MIPEAJIaraéMble BApUAHTHI PEILIECHUI;



e JIe7aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.
CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJjiaraTh iaH €€ NU3MEHEHUS,

e OOBACHATH  TPUYMHBI  JIOCTHKEHHUS  (HEIOCTH)KEHHS)  pe3yibTaToB
NEeSITeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTHb KOPPEKTUBBI B JIEITEIBHOCTh (B TOM YHUCJE B XOJI BBINOJHEHHUS
(Gu3MYeCKOr0  WCCIENOBAaHMS WJIM TPOEKTa) HAa OCHOBE  HOBBIX
00CTOSITEILCTB, HM3MEHUBIIUXCSA CHUTYyallMii, yCTAHOBJICHHBIX OIIMOOK,
BO3ZHUKIIINX TPYJHOCTEH;

e OIICGHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

e CTaBUTH ce0s HA MECTO JIPYrOro YejoBeKa B XOJIe CIopa WM AUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTrOro;

e TMpHU3HABATh CBOE MPABO HA OMIMOKY MPHU pPelIeHUH (PU3NYECKUX 3a]1a4 WIH B
YTBEPKIACHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOydenust B 7 kjacce mpeIMETHbIC Pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

® LCIIOJBb30BATh MOHATHS: (PU3NYECKHE U XUMUYECKUE SIBJICHUS, HAOIIOICHUE,
AKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, SAUHUIBI (PU3UUECKUX BEJIMYUH, aTOM, MOJIEKYJIa,
arperaTHbI€ COCTOSIHUS BelllecTBa (TBEPAOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
NBIKEHUE (PAaBHOMEpPHOE, HEpPaBHOMEpPHOE, TMPSIMOJIMHEHHOE), TpaeKTopusi,
paBHOJICUCTBYIOIAsA cuiia, aedopmanus (ymnpyras, IlacTUYecKasi), HEBECOMOCTb,
COOONIAOIINECS COCYbL;

e pasznuyath sBieHUd (Auddy3us, TEIIIOBOE IBUKEHUE YACTHUI[ BEIIECTBA,
PaBHOMEPHOE JBH)KCHUE, HEPABHOMEPHOE NBUKEHHE, WHEPLHUS, B3aUMOJICUCTBUE
T€J, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpalllEHHs, Iepeaaya
JaBJICHUs] TBEPABIMU TEJaMM, KUIKOCTSIMU M razaMu, aTMoc(hepHOoe AaBJieHueE,
MJaBaHUE TeJ, TMPEeBpAllCHUS MEXaHUYEeCKOW JHEPruM) IO ONUCAHUID UX
XapaKTepHbIX CBOWCTB M HA OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnuecKoe SIBICHUE;

® pacmo3HaBaTh TMPOSBICHWE  M3YUYCHHBIX  (U3UYECKUX  SBICHUUA B
OKpY’)KalollleM MHUpEe, B TOM 4YHucie (u3nyeckue SBJICHUS B MPUPOJC: MPUMEPHI
JIBWKEHUS C PA3IMYHBIMU CKOPOCTSIMH B XKUBOW U HEXUBOW IIPUPOJIEC, ACUCTBUE
CUJIBI TPEHUS B IIPUPOJIC U TEXHHUKE, BIMSHUE aTMOC(HEPHOTO JABJICHUS HA >KUBOM
OpraHu3M, IUTABaHUE pbIO, pbHIYArM B TEJE€ YEJIOBEKa, MPU HTOM TMEPEBOIHTH
MPAKTUYECKYIO 33/1auy B Y4EOHYIO, BBIJICNATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKK)
(bu3NUECKUX SIBICHUII;



® OMUCHIBATh M3YYEHHBIE CBOMCTBA TeN U (DU3MUECKUE SBIICHUS, UCIOIb3Ys
¢usnyeckue BeNMUYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CKOPOCTh, CpPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC Tela, cuja
TpeHHsl, JaBjieHue (TBEPIOTO Tena, >KUAKOCTH, Tra3a), BBHITAIKUBAIOLIAs CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbl, KO3 UIIMEHT
MOJIE3HOTO JIEHCTBUSI MEXAHU3MOB, KUHETHYECKAasl U TOTCHIIMANIbHAS SHEPTHUS ), TIPU
OTMHCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONIb3yEeMbIX BEIHUNH, UX
0003HAUCHUA W  €OUHUIBI (U3NYECKUX  BEIUYMH, HAXOAUTh  (OPMYIIBI,
CBA3BIBAIOIME JIAHHYIO (DU3UYECKYI0 BEIIMYMHY C JAPYTUMH BEITUYMHAMHU, CTPOUTH
rpa@uKy U3y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

® XapakTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IIPOLECCHI,
UCIIOJIb3Yys MpaBUia CIOXKEHHUs cui (BIOJIb OAHOW MpsAMOI), 3akoH ['yka, 3aKoH
[lackans, 3akoH ApxuMena, NPaBWIO pPABHOBECUS pblyara (0J0Ka), «30JI0TOE
MPABUJIO» MEXAHUKHU, 3aKOH COXPAHEHHUSI MEXaHMYECKOW SHEPTUH, IPU 3TOM JaBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4YecKOe
BBIPAXCHHUE;

e 00BACHATH (PU3MUECKHE SBICHMUS, TPOIECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYNHHO--CJIEICTBEHHBIC CBSA3H, CTPOUTH O0OBsICHEHNE U3 1—2 TOTHYECKUX IIaroB €
ornopoi Ha 1-2 M3yuyeHHBIX CBOWMCTBA (DPU3MUECKUX SIBICHUN, (PU3NYECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

e pelaTh pacyéTHbIC 3aauM B 1—2 EeHCTBUS, UCOIb3YsI 3aKOHBI U (POPMYIIHI,
CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHUS 3a/adyd
3aMUChIBAaTh KPATKOE YCIOBHUE, MOJACTABIATH (DU3MUECKHE BETUYUHBI B (DOPMYIIBI U
MPOBOANTH PACUEThl, HAXOUTH CIPABOYHBIC JTaHHBIC, HEOOXOIUMBIC ISl PEIICHHUS
3aJ1a4, OLIEHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETUUHMHBI;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh MpPU [OMOIIU
(u3nyecKux METOAOB, B ONHCAaHUM HCCIENOBAaHUS BBUIEIATH IPOBEPSIEMOE
MpeanoyiokeHne (TUMOTe3y), pasiuvyarb W HHTEPIPETUPOBATH IOJYYCHHBIH
pe3yNbTaT, HAXOIUTh OITUOKHU B XOJI€ OTIBITA, /IEIaTh BEIBOJBI 110 €T0 pe3yibTaTaM;

® [IPOBOJIUTH OIBITHI MO HAOIIOJAECHUIO (PU3MUECKUX SIBJICHUIN WIH (HU3UIECKUX
CBOMCTB Tei: (hOopMyIHpOBaTh MPOBEPSIEMbIE MTPEITONIOKEHNS, COOUPATh YCTAHOBKY
U3 TPEUIOKEHHOIO O00OpYyIOBaHMS, 3alUChIBATh XOJ OMNbITa M (HOPMYIHPOBAThH
BBIBOJIBL;

® BBITIOJHATH MPSMBIC U3MEPEHUST PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa,
CWJIBI M TEMIEPaTyphl C HCMOJb30BAaHHEM AaHAJIOTOBBIX M HU(POBBIX MPHUOOPOB,
3aMKChIBATh TOKa3aHUsl MPHOOPOB ¢ yUETOM 3aJaHHON aOCOIIOTHOW MOTPEIIHOCTH
W3MEpPECHUN;



® IIPOBOAMUTH HCCIIECIOBAHHE 3aBUCHUMOCTH OAHOW (PU3NYECKON BETUYHMHBI OT
APYTroi C MCIOJIb30BAHUEM NPSMBIX M3MEpPEHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO
JBUKYIIETOCS Tella OT BPEeMEHU JBMKCHHSI TeJla, CHIIbI TPEHUS CKOJIBKEHHUS OT Beca
Tena, KadecTBa 0O0pabOTKM MOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTH CUJIBI TPEHUS OT
IUIOIIAIM CONPUKOCHOBEHUS TEJ, CHJIbl YNPYrOCTH OT YAJUHEHUS MpPYXKHUHBI,
BBITAJIKUBAIOIIEH CHUJIBI OT 00BbEMa MOTpYKEHHOM 4YacTU Telna M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJ0, YCIOBHM TIaBaHUs TEJ, YCIOBUN paBHOBECHUS phluara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOIrO HCCIIEOBaHMs, COOMpaTh YCTAHOBKY H
BBINOJIHATh U3MEPEHUS, CIEAYs NMPEAJIOKEHHOMY IUIaHy, (PUKCHUPOBATh PE3YJIbTAThI
[OJyYEHHOW 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHUJIEC NPEUIOKEHHBIX TAaOIUL U
rpaduKoB, AenaTh BBIBOJBI IO PE3yIbTaTaM UCCIICOBAHMUS,

® IPOBOAWTH KOCBEHHBIC W3MEpPEHUs (PUINUECKUX BEIUYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Tela, CUjla TPEHHUS] CKOJNBKEHUS, [aBICHHUE
BO3/yXa, BBITAJKMBAIOLIAs CUja, IEHCTBYIOIIAs HA TIOrPYKEHHOE B KUIKOCTb TEJIO,
KOA(PPUIUEHT MOJIE3HOTO AEUCTBUS MIPOCTHIX MEXAaHU3MOB), CIIEAYS MPENI0KEHHON
WHCTPYKUMU: TIPU BBIMOJTHEHUH M3MEPEHHH COOMpaTh JKCIEPUMEHTATbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAUEHUE HCKOMOM BEITMYUHBL;

e CO0JIIOIaTh TpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM
000py10BaHUEM;

e yKa3bplBaTh IPHUHLMUIIBI JECUCTBUSA NPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOUINECs COCYAbl, OapoMeTp, phblyar,
HOJBHUKHBIA U HETOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

® XapaKTepH30BaTh MPHUHIMILI  JCHCTBUS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OTMOPOW HAa MX OMUCAaHUsS (B TOM YHWCIE: MOJIIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKHI TMpecc, MaHOMETp, BBICOTOMED,
HOPIIHEBOM HAcCOC, apeoMeTp), HUCHOJb3ysl 3HAHUS O CBOWCTBAX (PUINYECKUX
ABJICHUN ¥ HEOOX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

® [IPUBOAUTH NPUMEPHI (HAXOAUTH HHPOPMALIMIO O MPUMEPaX) MPAKTHUECKOTO
WCIIONIb30BaHUsl (DM3MUECKUX 3HAHUN B TOBCETHEBHOW XU3HU A 0OeCredeHHs
0e30macHOCTH TpU OOpallleHuu ¢ NpudopaMud U TEXHHUYECKUMHU YCTPOWCTBaMH,
COXPAaHEHHUS 3J0pPOBbS M COONIOACHUS HOPM DKOJOTUYECKOTO TIOBEJIECHUS B
OKPYXarULIEH Cpee;

® OCYHIECTBIISITh OTOOp MCTOYHHMKOB HUHpopManuu B HWHTepHeTe B
COOTBETCTBUH C 3a/laHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLUXCS 3HAHUN
U TyTéM CpaBHEHHs Pa3IWYHBIX HCTOYHHKOB BBIACISATh MH()OPMAIHIO, KOTOpPAs
SIBIISICTCS IPOTUBOPEUUBON MITH MOXKET OBITH HETOCTOBEPHOIA;

® JCIOJIb30BaTh IMPH BBINOJIHEHUH YYE€OHBIX 3a/laHUi HayYyHO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBIE MaTepualbl, PECypChl CETH



WNuTtepHer, Biaaerh npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MPeoOpa3oOBaHMUS
nH(}OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpPATKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(pOpMaIuu (U3NUECKOTO COACpPKAHUS, B TOM YHCIIC
nyOJUYHO JieJaTh KpaTKHe COOOIIEHHs] O pe3yibTaTaX MPOEKTOB MM Y4EeOHBIX
UCCJIEIOBAHUM, TPU OSTOM TIPaAMOTHO UCIOJIb30BaTh HM3YUYECHHBIH TOHITUITHBIN
ammapart Kypca (GU3UKH, COTPOBOXKIATh BHICTYIUICHHE MTPE3CHTAITUCH;

® IPU BBHINTOJIHCHHHN Y4YEOHBIX MPOEKTOB M WCCICIOBAHUN paCIPEACIIAThH
00S13aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/Ja4aMH, CJICIUTH 32
BBITIOJIHEHUEM TIlJIaHA JIEWCTBUM, aJIeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B
JESTEIBbHOCTh ~ TPYIIbI, BBICTpaUBaTh KOMMYHUKATHBHOE  B3aMMOJCHCTBUE,
YUUTHIBAasE MHCHUE OKPYKAIOITUX.

K koniy oOydenus B 8 kJjacce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

® LCIOJB30BaTh MOHSATHA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBMXKCHHE
aTOMOB M MOJIEKYJ, arperaTHbleé COCTOSHHSI BEIIECTBA, KPUCTAIMYECKHE W
amop(dHbIe Tena, HACHIIMICHHBI W HEHACHIIICHHBIH TMap, BJIAKHOCTH BO3/yXa,
TEMIlepaTypa, BHYTPEHHSS OSHEPrus, TEIUIOBOM JBHTaTelb, JJIEMEHTAPHBIN
ANEKTPUYCCKUN  3apsll, JJICKTPUYECKOE TIOJIe, IPOBOJHUKH U JUJICKTPHKH,
MOCTOSIHHBIN AJIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

® pasznuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaTHhe, Tervionepeaya,
TEMJIOBOEC paBHOBECHE, CMadyMBaHUE, KAMWUISPHbIC SIBICHUS, HCIApEHUE,
KOHJICHCAIUs,  TUIaBJICHWE,  KpUCTa/UuM3anus  (OTBepJEBaHME),  KHUIICHHE,
Teruionepeaava (TeIuIoNpPOBOAHOCTh, KOHBEKIIUSA, W3IydyeHHUE), JICKTPHU3AIMs Tell,
B3aMMOJICHCTBHE 3apsAI0B, JEHCTBUS DJICKTPUUECKOTO TOKAa, KOPOTKOE 3aMbIKaHMUE,
B3aMMOJICWCTBHE MAarHWTOB, JEUCTBHE MArHUTHOTO TOJII HA MPOBOIHUK C TOKOM,
AIIEKTPOMATrHUTHAS WHAYKIMS) TI0 ONHUCAHUIO WX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHUC;

® pacmo3HaBaTh TMPOSBICHUEC WM3YYCHHBIX  (U3MYECKUX  SABJICHUUA B
OKPYKAIOIIEeM MHPE, B TOM YHCIIe (PU3NUECKUE SBICHHS B IPUPOJIE: TTOBEPXHOCTHOE
HATSOKEHUE U KaMWUISIPHBIC SIBJICHUS B IPUPO/JIE, KPUCTAJUIBI B IPUPOJIC, N3TYyUCHUE
Connima, 3amep3anue BOJOEMOB, MOpPCKHE OpH3bI, 00pa3oBaHWE POCHI, TyMmaHa,
WHEes, CHEra, JJICKTPUYECKHE SIBICHHUS B arMmocdepe, DIEKTPUUYECTBO KUBBIX
OpraHWU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipek( MOTIOCOB, POJIb MATHUTHOTO TTOJIS JIJIS
KU3HH Ha 3eMJIe, MOJISAPHOE CUSHHE, TIPH ATOM IEPEBOAUTH MPAKTHICCKYIO 33/1a4y B
y4eOHYI0, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

® ONUCHIBATh M3YYCHHBIC CBOMCTBA Tel U (DU3WYECKUE SIBICHUS, MCIOJb3YS
du3nuecKre BeIMYUHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPTHs, KOJTUYECTBO TEIUIOTHI,
yIeiabHas TEIUIOEMKOCTh BEIIECTBA, YyAENbHAs TEIUIOTa IUTaBICHUS, YJeiabHas



TEIUIOTa MapooO0pa30BaHMs, yAENIbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KO3 ULIMEHT
MIOJIE3HOTO JICMCTBUS TEIUIOBOW MAILMHBI, OTHOCUTENbHAs BJIAXXHOCTh BO3/YXa,
ANEKTPUYECKUI 3apsf, CHJIa TOKa, AJIEKTPUUECKOE HAIpPSIKEHUE, COMPOTUBIICHUE
IOPOBOJIHMKA, YAEIBHOE COINPOTUBIEHUE BEIIECTBa, paboTa U  MOILHOCTb
AJIEKTPUYECKOTO TOKA), IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICH
UCIIONIb3YEMBIX BENUYHMH, OOO3HAUEHUS W EIUWHUIBI (PU3NYECKUX BEIMYUH,
HaXOAUTh (OPMYJIbI, CBS3BIBAIONINE NAaHHYI0 (PU3MUECKYIO BEIUYUHY C JAPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

® XapaKTEepU30BaThb CBOWCTBAa TeJl, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOW TEOPUU CTPOCHMS
BEIIECTBA, MPUHIMI CYNEPIO3ULIMU MoJIed (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHUs 3apsna, 3akoH Oma 1y ydacTka uenu, 3akoH J[xoyns—JIeHna, 3akoH
COXpAHEHUsl PHEPruu, IPH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKECHUE;

e OOBACHATH (U3NYECKHE TPOIECCHl M CBOWCTBA TN, B TOM 4YHUCIE U B
KOHTEKCT€  CUTyalluil  NPaKTUKO-OPUEHTUPOBAHHOIO  XapakKTEpa:  BBIABILATH
MPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHHE U3 1—2 JOTMYECKUX IIAroB ¢
onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUMN, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pelaTh pacuéTHbIC 3aauM B 2—3 JIEHCTBUS, UCIOIb3YsI 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalM3a YCIOBHUS 3a/Jayd
3aMUCBIBATh KPATKOE YCIOBHE, BBISIBIATH HEAOCTATOK JAHHBIX JUISl PEILEHUS 3a/1a4H,
BbIOMpATh 3aKOHbI U (POpPMYJIbI, HEOOXOOUMBbIE Mg €€ pEIIeHHs, MPOBOAUTH
pacy€Tsl W CpaBHUBATh IMOJYYEHHOE 3HAUYC€HHE (PU3NYECKON BEIMYHUHBI C
U3BECTHBIMH JTAHHBIMU;

® pacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MpPU [TOMOIIU
(u3nYecKuXx  METOAOB, MHCIOJIb3ysd  OINWCAHUE  HUCCIECJOBAHMS,  BBIJCNATH
MIPOBEPSIEMOE TPEANOJI0KEHHE, OIEHUWBATH MPABUIBHOCTh MOPSAIKA MPOBEACHUS
MCCJIEI0BAHMSI, 1€TIaTh BBIBOIBI;

® [IPOBOJIUTH OMBITHI 10 HAOIIOJECHUIO (PU3HUECKUX SIBACHUI WIN (U3UUYECKUX
CBOMCTB Tel (KaNWUISPHBIE SBJICHMS, 3aBUCUMOCTBH JABJICHHS BO3AyXa OT €ro
o0bEMa, TemrepaTypbl, CKOPOCTH TIpolecca OCThIBAaHUS M HArpeBaHus IpHU
M3JIy4YCHUM OT LBETa H3JIy4arouleil (IOIJIOIIAOIIEe) MOBEPXHOCTH, CKOPOCTb
UCHIApeHUs] BOJBI OT TEMMEpaTypbl >KUJAKOCTH W IUIOMIAJA €€ TOBEPXHOCTH,
ANEKTPU3alUs Tel U B3aUMOJEHCTBUE DJIEKTPUUYECKHUX 3apsA0B, B3aMMOJIECUCTBHUE
ITOCTOSIHHBIX MarHWTOB, BU3YyaJM3allMsl MarHUTHBIX MOJIEH IMOCTOSHHBIX MAarHUTOB,
NEUCTBHAS MAarHUTHOTO IOJISl HA IMPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS] MOCTOSHHOTO TOKa): (OPMYJIMPOBATH MPOBEPSIEMBIE



MPEINONIOKEHUs, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pyI0OBaHMUS,
OTHCHIBATh XOJ1 OTbITa U (POPMYIHUPOBATH BHIBOJIBL;

® BBIIOJIHATH NPSIMbIE U3MEPEHUS TEMIEPATYPbl, OTHOCUTEILHON BIIAXKHOCTH
BO3/lyXa, CWJbl TOKA, HANPSIKEHUSA C HMCIOJb30BAHHEM AHAJIIOTOBBIX MPUOOPOB H
JaTYNKOB (PU3MUECKUX BEJIWYUH, CPABHUBATh DPE3YJbTaTbl U3MEPEHUH C yu&TOM
3aJJaHHOM a0COJIIOTHON MOTPEIIHOCTH;

® TIPOBOAMUTH HCCIIECOBAHHE 3aBHUCHUMOCTH OAHOW (PU3NYECKON BETUUMHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUHN (3aBHCHUMOCTb COIPOTHUBIICHHUS
MPOBOJIHAKA OT €ro JJWHBI, IUIOMAAU MOMEPEYHOr0 CEYEHUsT U YIEIbHOIrO
CONPOTHUBIICHUS BEIIECTBA IIPOBOJIHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOAHUK, OT
HAIPSDKEHUS Ha IPOBOJAHUKE, UCCIEJOBAHUE ITOCIIEN0BATEIBHOIO U NapAJIJIEIIBHOIO
COEIMHEHHUI NMPOBOJHUKOB): IUIAHUPOBATH UCCIEOBAaHUE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh U3MEPEHMUS, CIAEAYS MPEMI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3YyJIbTaThI
MOJIyYeHHOW 3aBUCUMOCTH B BHUAE TaOIUL W TIpauKOB, AeNaTh BBIBOABI IO
pe3ynbTaTam MCCIIEIOBAHNUS;

® IIPOBOAMTH KOCBEHHbIE M3MEPEHUs (UINYECKUX BEIMYMH (yAeJabHas
TEIUIOEMKOCTh BEILECTBA, COMPOTHUBICEHHWE IMPOBOJHUKA, paboTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKA): IMJIAHUPOBATH MU3MEPEHUs, COOMPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, CJHEeAyd NpPEeMIOKEHHOW WHCTPYKLIHMH, W BBIYUCIATH 3HAYCHHE
BEJINYUHBL;

e coOirofaTh MpaBUiia TEXHUKH OE30MACHOCTH MHpU padboTe ¢ J1abopaTopHBIM
000pyT0BaHUEM;

® XapaKTepU30BaThb MNPHUHLMIIBI  JCHCTBUS  M3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX onucaHus (B TOM 4YHCIE: cHCTeMa
OTOIUIEHUS IOMOB, TUTPOMETp, MapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETP, CUETUUK
ANEKTPUYECKOM HHEPruH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AJIEKTPONPUOOPH! (MIPUMEPHI), SJIEKTPUUECKUE TMPEAOXPAHUTENHU, IJIEKTPOMArHuT,
AJIEKTPOJBUraTeNlb MOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUSA O CBOWCTBAx
(u3HUECKUX SABICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

® pacno3HaBaThb NPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE
npuOOpel MO CXEMaM M CXEMAaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEpPMOMETP,
TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIb BHYTPEHHETO CTOPAHHSL, JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl JJIEKTPHUYECKUX IEMNel C IMOCIeI0BaTEIbHbIM U
napajuleIbHBIM ~ COEIMHEHUEM 3JIEMEHTOB, pa3finyas yCIOBHbIE 0003HAYEHMS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

® [IPUBOAUTH NPUMEPHI (HAXOAUTH UH(OPMAIIUIO O IPUMEPAX ) MPAKTUUECKOTO
UCIOJIb30BaHUSl (DU3MYECKUX 3HAHUW B TOBCEIHEBHOW XU3HMU JJIsl oOecreyeHus
0e3omacHOCTH TIpH OOpalieHuu ¢ TpUdOpaMu U TEXHHUYECKHUMHU YCTPOUCTBAMH,



COXPAaHEHHUs 3J0pPOBbS M COONIOJCHUS HOPM DKOJOTUYECKOTO TIOBEJIEHUS B
OKPYXaroUIen Cpee;

® OCYHIICCTBIISAITh TNOUCK HHDOpMammu  (HU3UUECKOTO  COJACpKaHUS B
WNHTepHeTe, HA OCHOBE UMEIOUIUXCS 3HAHUM U IIyTEM CpPaBHEHUS JOIMOJIHHUTEIBHBIX
UCTOYHUKOB BBIJIENATh MH(OPMALMIO, KOTOpas SIBISETCS NPOTUBOPEUMBON WM
MOJKET OBbITh HEJTOCTOBEPHOM;

® KCIOJb30BaTh MPU BBINOJTHEHUH YYE€OHBIX 3aJaHUN HAyYHO--NOMYJISPHYIO
auTepaTypy (pusmueckoro coaep)kaHus, CIPaBOYHBIC MaTepUalbl, PECypChl CETH
WuTtepHer, BnaneTh MNpuéMaMH KOHCIEKTHPOBAHHS TEKCTa, MNPeoOpa3oBaHMs
MH(pOpPMAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

® Cco37aBaTb COOCTBEHHbIE IMCbMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
0000mas nHPOPMaLIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJEp)KaHus, B
TOM  4YuCJ€  MyOJMYHO  MPEACTAaBIATh  pE3yJbTaThl  MPOEKTHOM WM
MCCJIEI0BATENbCKOW JEATEIbHOCTH, IIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YUYEHHBIM
MOHSATUHHBIN anmnapat Kypca (U3HKH, CONMPOBOKAATH BHICTYIUICHHE NTPE3CHTALINEH;

® IIpU BBINOJIHEHUHM YYEOHBIX IPOEKTOB U HCCIENOBAaHUI (PU3HUECKUX
IOPOLECCOB  paclpeieisaiTh OO0S3aHHOCTM B TIpymnmne B  COOTBETCTBUU C
[OCTABJICHHBIMU 3aJa4aMM, CJIEIUTh 32 BBINOJHEHHEM IUJIaHa JEHCTBUU H
KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKJAJ B JIE€ATEIbHOCThH
IpyNIbI, BEICTPaUBaTh KOMMYHUKATHBHOE B3aMMOJIEHCTBHE, MPOSBIISAS TOTOBHOCTb
pazperaTb KOHQIUKTHI.

K koniy oOyudenus B 9 kjacce npeiMeTHble pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

® WUCNONBb30BaTh IMOHATUSA: CHUCTeMa OTCY€Ta, MarepuaibHas TOYKa,
TPaeKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUA, nedopmanus (ynpyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M
Neperpy3ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TENO, LIEHTP TSKECTH TBEPIOTO
TeJNa, paBHOBECHE, MEXaHHUYECKHE KoJeOaHHWs U BOJHBI, 3BYK, HH(]pa3ByK H
YIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPbl MCITYCKaHHUS W MOTJIOUICHUS, anbda-,
0eTa- 1 raMMa-u31y4eHHMsI, U30TOIIbI, siIepHasi SJHEPTeTUKA;

e pasznuyaTh SBJICHHS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUMHENHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHIE, CBOOOTHOE MajieHHUE TeT,
PaBHOMEpPHOE JBMKEHUE IO OKPYKHOCTH, B3aWMOJEIHCTBUE TEJ, PEAKTUBHOE
JBUKEHUE, KoeOaTeIbHOe IBIXKEHHE (3aTyXalolue U BbIHYKIEHHbIE KOJIeOaHus),
pE30HaHC,  BOJIHOBOE  JIBJKEHHME,  OTpaXEHUE  3ByKa,  NIPSIMOJIMHEWHOE
pacupoCTpaHEHUE, OTPAXEHUWE W MPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpakKeHHE CBETA, Pa3IokKEeHHE OEJIOT0 CBETa B CIEKTP U CIOKEHUE CIIEKTPaIbHbBIX
[[BETOB, JUCIEPCHUSl CBETA, €CTECTBEHHas pPaJMOAKTUBHOCTb, BO3HHUKHOBEHHE



JMHEHYATOro CIEKTpa M3IY4YEHHUs) MO ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHUE;

® pACIO3HaBaTh TMPOSBICHHWE U3YYCHHBIX  (PU3MYECKHX  SBICHUU B
OKpy>XKaroleM Mupe (B TOM uucie (U3NYECKUe SIBICHUSA B MPHUPOJEC: MPHIMBHI U
OTJIMBBI, IBWXEHUE IUIaHET COMHEYHON CUCTEMBI, PEAKTUBHOE IBHKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUSTHE 3BYKOB IKWBOTHBIMH, 3EMJICTPSCEHHE, CEUCMUYECKUE
BOJIHBI, I[yHaMH, 3X0, LIBETA TEJI, ONTHYECKHUE SIBJIEHUS B MPUPOJE, OMOIOTHYECKOE
JCCTBHE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO H3IIyYEHUH,
€CTECTBEHHBIN paJMOAaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaJAOAKTUBHOE
U3JIyYEHUE MPUPOJHBIX MUHEPAJOB, NIECWCTBUE PAJUOAKTHUBHBIX H3IYyUYECHHH Ha
OpraHu3M 4eJioBeKa), MpHU ITOM NEPEBOJUTH MPAKTUYECKYIO 3ajladyy B Y4eOHYIO,
BBIJICTISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUIA;

® ONUCHIBATh M3YUYEHHBIE CBOICTBA T€d U (DU3MYECKUE SIBICHUS, MUCIOJIb3YS
(¢u3nueckue BeNIWYMHBI (CpelHssl W MIHOBEHHass CKOPOCTh Teja Mpu
HEPABHOMEPHOM JIBIKECHUHU, YCKOPEHHE, MEPEMELIEHUE, IIyTh, YIJIOBAasl CKOPOCTH,
CHJIa TPEHHUs, CUJIa YIPYTOCTH, CHUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJICHUs, BEC
Tela, HUMIYJIbC Tela, HMIYJIbC CHJIbI, MEXaHW4Yeckas padoTa M MOIIHOCTD,
MOTEHIMANbHAs  DHEprus Teja, NOJHATOIO HaJl [OBEPXHOCTHIO  3€MIIH,
MOTEHIMANbHAS JHEPrUsl CKaTOW MPY>KUHBI, KUHETUYECKas »SHEPIus, IOJIHas
MEXaHU4eCKasi PHEpPrusi, Mepruoj U 4acToTa KOoJeOaHHM, JJIMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENIb NPEJIOMIICHHS CpEIbl), IPH
ONMHMCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKUH CMBICI HCIOJIb3YEMBIX BEJIUYMH,
000O3HaueHHUd W E€AUHULB (PU3NYECKUX BEJIUYHMH, HaXOAUTh  (OpMYyIIbI,
CBS3BIBAIOIIUE JIAHHYIO (DU3UYECKYI0 BEIIMYMHY C JAPYTUMH BETUYMHAMHU, CTPOUTH
rpauKy U3YyYEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEITUYHH;

® XapaKTepU30BaThb CBOWCTBAa TeJl, (U3NYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUsS! SHEPTUH, 3aKOH BCEMHPHOIO TATOTEHUS, MPHUHLIMI
CYNEpIO3ULIMK CUJI, MPUHLIMII OTHOCUTENbHOCTH [ "anmunes:, 3akonsl HetoTOHA, 3aKOH
COXpPAHEHUS HUMITYJIbCA, 3aKOHbl OTPAKEHHS M MPEJOMIICHHUS CBETa, 3aKOHBI
COXPaHEHUs 3apsI0BOIO0 M MAaCCOBOI'O YHCEN IMPH SAEPHBIX PEAKLUAX, MPU I3TOM
JaBaTh CJIOBECHYIO (DOPMYIMpPOBKY 3aKOHAa M 3alUCBIBATH €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

® OO0BICHATH (PU3MYECKHE NPOLECCHl M CBOMCTBA Tel, B TOM YHUCJIE€ U B
KOHTEKCT€  CUTyalluii  MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTEpa:  BBIABISTH
MIPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BICHEHUE U3 2—3 JIOTUYECKUX 1IAroB €
omopoi Ha 2—3 M3YYEHHBIX CBONCTBA (DU3MYECKUX SBICHUN, (DU3UIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemath pacu€THbIC 3a/1auu (OMHUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBaIOIIME (DU3NUECKUE BEIMYMHbBI: Ha OCHOBE



aHaJIM3a YCJIOBUS 33Ja4yM 3alUCBhIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIIME
WM W30BITOYHBIC JTaHHBIC, BBIOWPATh 3aKOHBI W (DOPMYJIBI, HEOOXOAMMBIC IS
peuieHusi, MPOBOJIUTh PACYETHl W OLEHUBATh PEAIUCTUYHOCTH IOJYYEHHOIO
3HaUYCHUS PU3NYECKON BETUUHUHBL;

® pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MPU [TOMOIIH
(Gu3MUEeCKMX  METOJIOB, HCHOJb3ysl  ONHMCAHME  HUCCIEIOBAaHUS,  BBIICIATH
MIPOBEPSIEMOE TPEANOI0KEHHE, OLEHUBATh MPaBUIBHOCTh IMOPSAKA IMPOBEICHHUS
WCCJIEIOBAHMS, JI€TaTh BBIBOJABI, MHTEPIPETUPOBATh PE3YJbTAaThl HAOIIONCHUN H
OTIBITOB;

® [IPOBOJIUTH OIBITHI O HAOIIOJECHUIO (PU3HUECKUX SIBICHUHN WM (HU3UUIECKUX
CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs DHEPIUH,
3aBUCUMOCTh TE€pHOJia KoJieOaHUN MPY>KUHHOTO MasTHHUKAa OT MacChl Tpy3a H
KECTKOCTH TIPY>KUHBI U HE3aBUCUMOCTb OT aMIUIMTYJbl MaJbIX KOJIeOaHUH,
MPSMOJIMHEMHOE PacHpOCTPAHEHUE CBETA, Pa3JIOkKEHUE OENoro cBeTa B CHEKTD,
U3yYEHUE CBOMCTB H300pa)K€HUS B IUIOCKOM 3€pKaje U CBOICTB H300pa)KeHMs
npeaMeTa B COOMparoIien JIMH3e, HAOMI0ACHUE CIUIONTHBIX U JIMHEWYAThIX CIIEKTPOB
M3JIYYEHHUSI): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3 M30BITOUHOrO Habopa
000OpyOBaHUs, OMNKUCHIBaTh XOJ OIbITA M €ro pe3yiabTarbl, (OPMYIUPOBATH
BBIBOJIBL

® [IPOBOJIUTH MPU HEOOXOJUMOCTH CEPHUI0 MPSMBIX W3MEPEHHM, OmNpenesnss
CpelHee 3HAueHUE H3MEpseMOil BenuuuHbl ((POKYCHOE paccTOsIHUE CcOoOMparouieit
JIUH3bI), 000CHOBBIBATH BHIOOP CIIOCO0a M3MEPEHUsI (M3MEPUTEIILHOTO TTPUOOpa);

® [IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHMH C
WCTIOJB30BAaHUEM TMPSAMBIX HW3MEpPEHUN (3aBUCHUMOCTh NYTH OT BpPEMEHU TIpHU
PAaBHOYCKOPEHHOM JBMIXKEHMHM O€3 HadaJIbHOM CKOpPOCTH, Tepuojaa KojeOaHui
MaTEMaTUYECKOT0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KEHHUs CBETa
OT yrja TaJeHuss W yria TMpeJIoMJIeHUus OT YIVia TajeHHs): IJIaHUPOBAThH
MCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3YyJIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3WYECKHX BEJIMYMH B BHUAE TaOmull U Tpadukos,
JIeaTh BBIBOJIbI 110 PE3YJIbTATAM UCCIIEIOBAHUS;

® IPOBOJUTH KOCBEHHBIC U3MEpPEHUS (DUINYECKUX BEIMUUH (CpEIHSS
CKOPOCTb M YCKOPEHHE Tela IpU PaBHOYCKOPEHHOM [BH)KEHHUH, YCKOPEHHE
CBOOOJHOTO TaJIeHUs, KECTKOCTh MPYKUHBI, KOIPDUIIMEHT TPEHUS CKOJIBKCHMUS,
MexaHudeckas paboTa W  MONIIHOCTb, YacToTa W Mepuoja  KojeOaHuid
MaTEMaTUYECKOr0 M TMPY>KUHHOTO MAasiTHUKOB, OINTHYECKas CUjia CcOOMparomie
JUH3BI,  PAAMOAKTUBHBIN  (OH):  TUTAHMpPOBATH  HM3MEPEHUs,  COOUpPaThH
AKCTIEPUMEHTAIILHYIO YCTAHOBKY ¥ BBITMIOJHATH U3MEPEHUS, CIEAYS MPEI0KEHHOM
WHCTPYKIIMM, BBIYUCIISITE 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATH TMOJyYEHHBIE
pE3yabTaThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;



e coOirofaTh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU padboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

® pa3nuyaTh OCHOBHBIE NPHU3HAKKM H3YYCHHBIX (U3MUYECKUX MOJIETICH:
MarepuaibHas TOYKa, a0COJIOTHO TBEPJOE TEJIO, TOYEUHBIA HUCTOYHHUK CBETA, JyY,
TOHKasl JIMH34, [JITAHETapHAsl MOJIETb aTOMA, HYKJIOHHAs! MOJIETb aTOMHOTIO $]1pa;

® XapakTEepU30BaTh MPUHIMMBI  JCHUCTBUS  HM3YYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HAa UX OMUCaHUS (B TOM YHUCIE: CIHIAOMETP,
JATYUKHU TIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, paKeTa, 7X0J0T, OUYKH, MEPUCKOII,
¢oroanmapaT, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOM, JO3UMETp, Kamepa
Buiibcona), ncmonb3yst 3HAaHUS O CBOMCTBAX (DU3UYECKUX SBJICHUA U HEOOXOIUMBIC
du3nuecKkre 3aKOHOMEPHOCTH;

® NCIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IpH
pelIeHur Y4eOHO--ITPaKTUYECKUX 3aJ1ay, ONTHUYECKHE CXEMbl JJIs MOCTPOEHUS
M300paKeHUM B TIJIOCKOM 3€pKajie U COOUparoIieH JIMH3E;

® [IPUBOAUTH NPUMEPHI (HAXOAUTH MH(POPMALIUIO O IPUMEPAX) MPAKTUUECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHMA B TOBCEJIHEBHOM JKU3HM I OOECHEeUEHHs
0€30MacHOCTH NpU OOpalleHHH ¢ MpUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUS 3/10pPOBbS M COONIOACHUS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKpYXaroUIen Cpee;

® OCYLIECTBJISAITb MOUCK HMHPOpMaLUH  (PUINYECKOTO  COACpPKAHUA B
WNHuTepHeTe, caMOCTOSTENbHO (OPMYIUPYS MOMCKOBBIM 3ampoC, HAXOAUTh MYTH
OTpe/ieNieHUs] JJOCTOBEPHOCTH TOJYyYEeHHOW HH(OpMAIMM Ha OCHOBE HMMEIOLIUXCS
3HAHUM U TONOJHUTEIbHBIX HCTOYHHUKOB;

® LCIOJb30BaTh MPU BBINOIHEHUU YYE€OHBIX 3aJaHUN HAay4YHO--TIOMYJISPHYIO
TUTEPATYpy (PU3MYECKOTO COAEpaHUs, CIPaBOUYHBIE MaTEpPHAJIbl, PECYPChl CETU
WNuTtepHeT, BnaaeTb NpuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e Cco37aBaTb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpPMAIIUN U3 HECKOJbKMX MCTOYHUKOB (DU3UYECKOTO COJEPKaHUsI, MyOIUIHO
IPENCTABIATh PE3YJIBTATHI IPOEKTHON I MCCIIEA0BATENBCKON AEATEIbHOCTH, IPH
3TOM TIPaMOTHO MCIIOJIb30BAaTh W3YYECHHBIM IIOHATUWHBIM ammapar u3y4aemMoro
paznena (GU3MKA U COMPOBOXKIATh BBICTYIUIEHHWE TMPE3CHTAlMEe C Y4YETOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Kourposbubie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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