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IHOACHUTEJIBHASA 3AITMCKA

[Iporpamma 10 ¢u3uke Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBIICHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWUW K pe3ynbTaTaM OCBOCHHUS Ha
0a30BOM YypOBHE OCHOBHOM 00pa30BaTEeNbHON MPOrpaMMBbI, NPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toMm denepanbHoi paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanus yaeOHoro npeameta «Dusmkay.

Conepkanrie mporpamMMbl 10 (GU3UKE HampapieHO Ha (QopMHupoBaHHE
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYAIOUIUXCS M OpPTaHU3AIMI0 H3YUYCHUS
GbU3UKKM Ha JEeATETHHOCTHOM OCHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXKHOCTH yueOHOro mpeamera B peanmszainuu Tpedoanunii GI'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM U METANPEeIMETHBIM pe3ylbTaTaM OOy4deHUs, a TaKxKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[IporpamMma 1o gu3uke ycTaHABIMBAET pachpelneseHue yueOHOro marepuana
o rogaM oOydeHus (Mo Kiaccam), MpejJiaraeT MPUMEPHYIO MOCIe0BaTEILHOCTh
M3YYCHHs] T€M, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHS MPEAMETHOTO COACpPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yUYaIOIUXCA.

[Iporpamma 1o ¢usuke paspaboraHa ¢ TENbIO OKa3aHHUS METOTUYECKOU
MTOMOIIIH YYUTEIO B CO3JJaHNU pabouel mporpaMmbl 10 Y4eOHOMY MPEAMETY.

duzrka ABIAETCS CUCTEMOOOPA3YIONIUM TSI €CTECTBEHHOHAYUHBIX yUeOHBIX
MPEIMETOB, TOCKOJIbKY (U3NYECKHE 3aKOHBI JIeKaT B OCHOBE TMIPOIECCOB U
SBIICHUM, W3yYyaeMbIX XHUMHEH, OwWoorueii, actpoHomMueid U (GU3UICCKOU
reorpadueil, BHOCUT BKJIa/l B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, MPEOCTABIIACT
HamOosee sSCHbIe O0pasllbl MPUMEHEHHsS HAyYHOTO METOAa IO3HAHUS, TO €CTh
croco0a MoMy4YeHus JOCTOBEPHBIX 3HAHUI O MUPE.

Opna W3 TIaBHBIX 3aJa4 (PU3WUYECKOro OOpa3oBaHHsI B CTPYKType OOIIero
o0pa3oBaHUs COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHON TPaMOTHOCTH U
WHTEpECa K HayKe y 00yUYaroInuXCs.

Nzyuenne ¢Qusukn ©Ha 0a30BOM YpOBHE TMpEANonaraeT OBIAJECHUE
CIEIYIONIUMHU KOMIETEHTHOCTSIMU, XapaKTEePU3YIOIMIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSACHSTH SIBICHHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPNPETUPOBATH  JAaHHBIE W  WCIONB30BaTh  HAy4HbIE
JI0Ka3aTeNbCTBA JJIS TOyYCHHS BHIBOIOB.

enn w3yuenuss (QU3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
ormpenenenbl B KoHuenuuu mnpenomaBaHus ydeOHoro mnpeamera «Dusmka» B
oOpa3oBareibHBIX oOpraHu3ammsx Poccuiickoit ®Dexepanuu, peaTn3yroNIuX
OCHOBHBIE  O0IICO0PA30BATENBHBIE MPOTPAMMBI,  YTBEPXKIEHHOW  pEIICHUEM



Komnerun MunucrtepcrBa npocenienus: Poccutickoit deneparnuu (mpoTtokon ot 3
nexabpst 2019 r. Ne [1K48H).
Heaun n3yvyenus: pU3NUKuU:

npuoOpeTeHne HHTEepeca W CTPEMJICHUS OOydYaromuxcs K HayYHOMY
M3YYEHUIO TPUPOIBI, PA3BUTHE WX HWHTCIUICKTyaJIbHBIX M TBOPYCCKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAyYHOM METONE TO3HAHUS M (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOTO OTHOIICHHS K OKPYIKAFOIINM SIBJICHUSIM;
dhopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTara U3y4eHUs OCHOB
CTPOCHHS MaTepuu U (yHIaMECHTATBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE TPEACTABICHUN O pold (U3UKHA ISl Pa3BUTHSA APYTHX
€CTEeCTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHH;

pa3BUTHE  TIPEICTABICHUH O  BO3MOXHBIX  cdepax  Oymymiei
npoeCcCHOHANILHON JIESATEIPHOCTH, CBI3AHHOW C (PU3HMKOM, MOATOTOBKA K
JTadbHEHUIIIeMy OOyUYCHHUIO B 9TOM HaIlPaBJICHUHU.

JIoCTH)KEHHE JTUX IeJied MmporpaMMbl M0 (U3WKE Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 0OECTICUNBACTCS PEIICHUEM CIEIYIONTUX 3a0a4:

NpUOOpETeHHe 3HAHWM O JUCKPETHOM CTPOCHHWM  BEMIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, JJIEKTPUUECKHX, MArHUTHBIX U KBAaHTOBBIX
SBIICHUSX;

MPUOOPETEHNE YMEHUIN OMUCHIBATh M OOBACHITH (PU3MUECKHUE SBICHUS C
MCIIOJTb30BaHUEM TIOTYyUEHHBIX 3HAHUIA;

OCBOCHHE METOJOB pEIICHUS MPOCTEHUIUX pacUY€THBIX 3aaad  C
MCIIOJb30BaHUEM bu3HYecKux MoJIene, TBOPYECKUX u
MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIIONATh MPUPOIHBIE SBICHUS W BBHITIONHSTH OIBITHI,
naboparopubie  pabOTBI M OKCIIEPUMEHTANIbHBIE  WCCIEAOBAHUS  C
MCIIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpManHer (HU3NIECKOTO COMEpIKaHMs,
BKJIIOYasi MH()OPMAIIMIO O COBPEMEHHBIX MOCTIKEHUAX (DU3UKHU, aHAIIN3 U
KPUTUYECKOE OIICHUBaHUE HH(POPMAITUH;

3HAKOMCTBO €O cepamu mpodeccroHaIbHON ASATEILHOCTH, CBI3aHHBIMH
C (Qusukoii, W COBPEMEHHBIMH TEXHOJIIOTUSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKEHUSX (PU3NYECKON HAYKH.

Ha usyuenue Qusuku (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO

oOpa3oBanus oTBonUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEEN0), B 8
Kjlacce — 68 yacoB (2 daca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B HEZEI0).

[Ipennaraemsiii B mporpamMme 1o (u3MKe MepevyeHb JTa0opaTopHbIX padoT U
OTBITOB HOCHUT PEKOMEHJATENIbHBIN XapaKkTep, YUUTEIhb JeNaeT BHIOOP MPOBEIACHUS



7a00paTOpHBIX pabOT W OIBITOB € YYETOM HWHIUBUAYAIBHBIX OCOOCHHOCTEH
00yYaroIIMXCs, CIUCKA SKCIEPUMEHTANIBHBIX 3aJaHWi, IpeajiaraéMblX B paMKax
OCHOBHOT'O TOCYJIapPCTBEHHOT'O dK3aMEHa 10 (DHU3HUKeE.



COAEPXAHHUE OBYYEHUA
7 KUIIACC

Pazjnes 1. @u3uka v €€ posib B NO3HAHUM OKPYKAKOLIEro MUpa.

®usuka — Hayka O mnpupone. SsieHus npuponsl. Ouzndeckue SBICHUSA:
MEXaHUYECKHE, TEIJIOBBIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckne BeaMUuHbL. M3Mepenue Quznyueckux BenuyuH. Duznyueckue
npubopsl. [lorpemnocTs u3mMeperuit. MexxayHapoaHas cucteMa eauHuIIL.

Kak ¢usuka wu Jgpyrue ecTecTBEHHbIE HAyKH H3Y4alOT TMPUPOY.
EcTecTBeHHOHAYyUHBIN METON TO3HAHUS: HAONIOCHUE, TOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBIDKCHHUE TUTIOTE3, SKCIIEPUMEHT 0 TPOBEPKE THUIIOTE3, 00BICHEHHE
HaOmogaemMoro spieHus. Onucanne PU3NYECKHUX SBJICHUHN C TTOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4ecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbIC
SIBIICHUSL.

2. ®usnueckue MpuOOPHI M MPOIEeaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM H
1M (POBBIM TPUOOPOM.

Jlabopamopuwvie padoomut u onvimol.

1. Ompenenenue 1EHBI TETICHUS KAl U3MEPUTEITHLHOTO TPHOOpA.

2. H3mepenue paccTosHUM.

3. M3mepenne 00bEMa KUIKOCTH U TBEPIOTO TENA.

4. OmnpeneneHue pa3MepoB MaJlbIX TEI.

5. M3mepeHune temriieparypbl MpU IOMOIIM KUJIKOCTHOIO TEPMOMETpa H
JaT4ruKa TEMIEPaTyphl.

6. IIpoBeneHne ucciaenoBaHUsI MO MPOBEPKE THIIOTE3BI: JAAJBHOCTH MOJETA
IapuKa, MyHeHHOrO TOPU30HTAIBHO, TeM Oolbie, 4eM OOJbIle BhICOTA
ycCKa.

Pasnen 2. IlepBonayajibHble CBeleHHsI O CTPOEHUU BellleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJEKYNbl, HX pa3Mepbl. OIMbITHI,

JIOKa3bIBAOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue dactuil BemlecTBa. CBS3b CKOPOCTH JIBHXKEHHSI 4YacTUIl C
temrieparypoii. bpoyHoBckoe nBmxkenue, auddysus. B3aumoneincTBue dYacTHil
BEILIECTBA: MIPUTSKEHUE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHHMSI BELIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U TBEPABIX
(kpuctamnuyeckux) Tena. B3auMocBs3b MEXIy CBOWMCTBAMU BEUIECTB B PAa3HBIX
arperaTHbIX COCTOSHHMSIX M HMX aTOMHOMOJICKYISAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHHUI BOJBI.

Jemoncmpayuu.

1. HaGmomenne GpOyHOBCKOTO JIBUKCHUS.



2. HaGmonenue nuddyzun.
3. HaGmromenwe  siBieHwMid, OOBSCHSIOMIUXCS  MPUTSHKEHUEM W
OTTaJIKUBAaHWEM YaCTHI] BEIIECTRA.

Jlabopamopuwvie padoomuvt u onvimol.

1. Ounenka JgMameTpa aroMa METOAOM psiIoB  (C  HCIOJIb30BAaHUEM

dororpadmuii).

2. OmbITHI 110 HAOTIONEHUIO TETJIOBOTO PACIIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPY>KEHUIO TEUCTBHSI CHII MOJIEKYJISIPHOTO MTPUTSKEHUS.

Pasnea 3. /IBu:kenue u B3auMojeiicTBUE TeJl.

Mexannueckoe BUXKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKCHHE.
Ckopoctb. CpenHsisi CKOPOCTh MpPU HEPAaBHOMEPHOM JBW)KEHHMH. Pacué€r mytu u
BPEMEHHU JIBUKECHUS.

SIBneHue wuHepuUMHM. 3aKOH WHepUuU. B3aumoneilicTBue Teid Kak MpUYMHA
M3MEHEHUsS CKOPOCTH JBWXEHUs Tell. Macca Kak Mepa HWHEPTHOCTU Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMMYECTBOM MOJIEKYJI B E€IUHULIEC
o0bEMa BelecTna.

Cunia kak XxapakTepucTuka B3aumoaeucTBus Ted. Cuila ynpyrocTd UM 3aKOH
I'yka. M3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHHS U CUia
Tskectd. Cuila TSHDKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. Criokenue
CWJI, HApaBJICHHBIX MO OAHOW mpsiMoil. PaBHomeicTByromas cui. Cuna TpeHUs.
TpeHue CKONbXEHUs U TPEHUE TIOKOS. TpeHne B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

Habmronenne MmexaHu4eckoro ABMKCHUS TeTa.

N3mepenune ckopocTu MPSIMOIIMHEITHOTO JIBUYKECHMUS.

Habnronenue siBieHUs] HHEPIINH.

Habnronenme n3MeHeHrs CKOpOCTH MPU B3aUMOJICHCTBUU TEJl.

CpaBHeHUE Macc MO B3aUMOJIECICTBHUIO TEJL.

CnoxxeHne cuil, HalpaBJIEHHbBIX 10 OJHOMN MPSIMOIA.

./Iaﬁopamopnbte padomsl u onvimol.

1. OmpeneneHrne CKOPOCTH PaBHOMEPHOTO JBHMKEHHS (IIapUKa B >KHAKOCTH,
MOJIEIH JIEKTPUIECKOTO aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHre CpeaHEW CKOPOCTH CKONMBKEHHA Opycka WIM IIapuKa IIo
HaKJIOHHOM IJIOCKOCTH.
OnpezneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmbBITBI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTshkeHus (aedopmaiiyn)
MPYKUHBI OT PUIOKEHHOW CHIIBI.

5. OnbITBl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIbI TPEHHS CKOJBXKEHUS OT
BECa TeJa U XapaKTepa CONPUKACAIOIIUXCSA MTOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

Hasnenne. CiocoObl yMEHBIIICHUS W yBEIMUYCHU JaBieHus. J{aBneHue rasa.

I



3aBUCUMOCTh JaBJICHHsSI ra3a OT o0bEMa, Temmeparyphl. llepemavya naBieHUs
TBEPABIMU TEJAMH, >KHAKOCTAMH M razamu. 3akoH llackansg. IlneBmarmueckue
MalIuHbl. 3aBUCUMOCThH JABICHUS SKHIKOCTH OT TIyOwHbl. [uapocrarmdeckuit
napanokc. CooOmaromnuecs cocyanl. [ uapaBimaeckue MEXaHU3Mbl.

Atmocdepa 3emnu u atmocdepHoe maBineHue. [IpuyamHBI CylecTBOBaHUS
BO3AymHOW o0onouku 3emumn. OmnwiTt Toppuyennu. W3mepenue armochepHOro
JaBJICHMs. 3aBUCUMOCTh aTMOC(EPHOTO 1aBIeHUSI OT BBICOTHI HAJl YPOBHEM MOPHI.
[Tpubops! Ayt u3mMepenHust arMocHEepHOro JaBICHUS.

JlelicTBHE KUIAKOCTU M Ta3a Ha NMOTpyKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. Bo3gyxornnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIIEPATyPHI.

2. Ilepenaya naBiIcHHS KUIKOCTHIO H TA30M.

3. Coobmaromuecst COCy/Ibl.

4. I'mppaBnuyeckuit rpecc.

5. IlposiBnenue AeiicTBUS aTMOC(EPHOTO TaBICHUS.

6. 3aBHCHMOCTH BBITAJIKHUBAIOIICH CHIIBI OT 00BbEMa TIOTPYKEHHON YacTH Tea

~

U TNIOTHOCTH >KHJIKOCTH.
PaBeHCTBO BBITAJIKMBAKOIIEH CHJIBI BECY BRITECHEHHOM KUJIKOCTH.

YcnoBre IU1aBaHus TEN: MUIABAHUE WU MOTPYKEHUE TET B 3ABUCUMOCTH OT
COOTHOIIICHUS TJIOTHOCTEH TeIa U KUJIKOCTH.

Jlabopamopuwvie padomuvt u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHOM B
KUJKOCTh YaCTH Tea.

OnpeneneHne  BBITAJKUBAIOIIEH  CHJIBI, JEUCTBYIOIIEW Ha  TeJo,
MOIPY>KEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JEUCTBYIOIIEH HA TEIIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOMIME 3aBUCUMOCTH BBITAJKHUBAIOLIECH  CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT 00hEMa MOTrpy>KEHHOMN B JKUIKOCTh
YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WM  KOHCTPYUPOBaHUE JIOAKH U
ONpEIETIEHUE €€ IPYy30NOABEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. JHEPrus.

Mexanndeckas pabora. MoOITHOCTb.

[IpocThie MexaHW3MBI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBumiio
paBHOBecus pbiuara. [I[pumenenune npasuia paBHOBECHs pbldara K 0J0Ky. «30710Toe
npaBwio» Mexanuku. KIIJ] mpocteix mexann3zmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHernueckas ¢ NOTEHUMAIbHAs OJHEPTHS.



[IpeBpalnieHre OHOrO BUJa MEXaHUYECKON PHEPruu B IPYroil. 3aKOH COXpaHEHUs
SHEPIUM B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepbl IpOCTHIX MEXaHNU3MOB.

Jlabopamopuwvie padoomut u onvimol.

1. Ompenenenue pabOTHI CHUIIBI TPEHUS TTPU PABHOMEPHOM JBUKCHHUH TEJa IO

TOPU30HTAJILHON TOBEPXHOCTH.
2. HccrnenoBanue yciaoBHUil paBHOBECHS pblyara.
3. M3amepenue KII/] HaKJIIOHHO MIOCKOCTH.

4. W3ydyeHue 3aKOHA COXpaHEHUS MEXaHUUYECKON SHEPTHH.
8 KUIIACC

Pasznen 6. TensioBbIe SIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM  CTPOCHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJd. OIBITHI, TOATBEPKIAIOIINE
OCHOBHBIE TMOJI0KEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUHU.

Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHHWMA BEIECTBA.
Kpucrannnaeckue u amopdubie tena. OObsiCHEHHE CBOWCTB Ta30B, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHHN MOJICKYJISIPHO-KMHETHYECKOW TEOPHH.
CmaumnBaHMe U KaMWUISIPHBIC SIBICHUS. TeIIOBOE pacIMpeHue U CHKaTHe.

Temneparypa. CBsi3zb TeMIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHUKCHUS
gactull. BuyrpenHss sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEH SHEPruu:
TeIIonepeiada U COBEpIIeHUE padboThl. BUbI TeTIoNnepeaun: TeIIoNpOBOIHOCTD,
KOHBEKIUS, U3TyUYCHHUE.

KomnuecTtBo Termmorel. YienbHas TEIIOEMKOCTh BeliecTBa. TermiooOMeH u
TEMJIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oamnanca. IlmaBnenue w
OTBEpPAECBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJIE€JIbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanne u kKoHaeHcamus. Mcnmapenuwe. Kumenuwe. VYaenpHas Teriora
mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPAaTypbl KHIICHHUS OT arMocgepHOro
JIaBJICHUS.

BrnaxxnocTs Bo3ayXa.

DHeprus TOIUIMBA. YieabHas TEII0Ta CrOPaHHus.

[Tpuntuner  pabotel  TeroBbiXx napurareneid KIIJ[ termutoBoro aBuraresns.
TenoBele ABUraTENN U 3aIATA OKPYKAKOLIEH CPEIBI.

3aK0oH COXpaHEHMS U MPEBpaICHUs YHEPTUHU B TEIJIOBBIX MPOIECCax.

Jemoncmpayuu.

1. HaGmrogenme OpoyHOBCKOTO JIBHKEHUS.

2. HaGmonenue nuddyzun.

3. HaOmronenuve sBieHUI cMaurBaHUS U KalWJUIPHBIX SIBJICHUH.

4. HaOromeHne TeTuIoBOTrO pacIIMpeHUS TE.



5. M3MeHeHue naBieHHs ra3a NMpu W3MEHEHUM O00bEMa W HArpeBaHUU WIIU
OXJIJKJICHHH.

6. llpaBuna uaMepeHust Temneparypabl.

7. Buael rennonepenaun.

8. OxyaxxkJaeHue mpu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnr paboThl BHEITHUMHU CHUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaOmronenue KunexHus.

12. HaGmogenne mocTossHCTBa TeMIIepaTyphbl IPH TIABICHUH.

13. Monienu TenaoBbIX ABUTATENCH.

Jlabopamopuwvie padomut u onvimol.

1. OmbITB IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYISIPHOTO TIPUTSHKEHUSI.

2. OnbBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COIM WM caxapa.

3. OmbITel 10 HAOTIONEHHWIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUAKOCTEH U

TBEPJBIX TEI.

4. OmpeneneHnie naBleHUs BO3yXa B OAJTOHE MITIPHIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUSA BO3IyXa OT €ro
00bEMa M HArpeBaHUS WU OXJIAXKICHHS.

6. IIpoBepka rumore3nl TMHEHHONW 3aBUCUMOCTH JIJTUHBI CTOJOMKA KUIKOCTH

B TEPMOMETPHYECKON TPYOKE OT TeMIEepPaTypHhl.
7. HaOmronmenne wu3MeHeHHs BHYTPEHHEH OHEpPruM Tela B pe3yibrare
TeIIonepenadn U paboThl BHEIITHUX CHIL.

8. HccnemoBanue siBIeHHS TEIIOOOMEHAa TPU CMENIMBAHUM XOJNOJHOW U

ropstyer BOJIBL.

9. OmpeneneHrie  KOIMYECTBA  TEIUIOThI, TMOJIYYEHHOrO  BOAOW  MpH

TEMI000MEHE ¢ HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

10. OnpenenenHre yaeabHON TEIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoliiecca ucnapeHusl.

12. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3IyXa.

13. Onpenenenre yaeabHON TEMIOTHI MIaBJICHHUS JIbJA.

Pa3nen 7. DuekTpuueckue 1 MATHUTHbIE SIBJICHHUS.

Onextpusanusi Ten. JIBa poaa »IEKTpUYECKHUX 3apsAnoB. BzaumopneictBue
3apsDKeHHBIX  Ten.  3akoH KynoHa  (3aBUCMMOCTh  CHJIBI  B3aMMOJEMCTBUS
3apsSHKEHHBIX TEJ OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKAY TEIIaMH).

Onexrpuyeckoe mnone. Hanpspk€HHOCTh anekTpuueckoro mois. [IpuHuun
CYNEPIIO3UIINH IEKTPUUECKUX N0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTAPHBIN 3IEKTPUUYECKUN 3apsil.
Crpoenune aroma. IIpOBOIHMKM W AWDIEKTPUKU. 3aKOH  COXPAaHEHUs
AIIEKTPUYECKOTO 3apsija.

DNEeKTpUYECKUN TOK. YCIOBUSI CYIIECTBOBAHUS DIEKTPUUYECKOrO TOKA.



HcTouHMKH TIOCTOSSHHOTO TOKa. JIeWCTBUS dJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DNEKTPUUECKHI TOK B )KHIKOCTAX U Ta3ax.

Onektpuyeckass uenb. Cuna  Toka.  DIEKTPUYECKOE  HANpsHKEHHE.
ConpoTuBieHre MNPOBOJHUKA. YIIETbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
U1 yyacTka uend. IlocnenoBarenbHoe U apajijieIbHOE COEIMHEHUE TPOBOJHUKOB.

PaGora u MomHOCT, d3MeKTpudeckoro Toka. 3akoH Jxoyms—JIenma.
DNeKTpuUecKre 1enu U MOTPeOUTenn MEeKTpUuIeckoi aHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

ITocTostHHBIE MarHuThHl. B3auMonencTBUe MOCTOSTHHBIX MAarHUTOB. MaruuTHoe
nosie. MaruutHoe mnone 3eMJid M €ro 3HadeHue s ku3Hu Ha 3emse. OnbIT
Opcrena. MaruutHoe mosie 3JeKTpUUYECcKoro Toka. [IpuMeHeHnre 3neKTpoMarHuToB
B TeXHUKE. /[eficTBME MAarHUTHOIO MOJIS HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSIHHOTO  TOKa. Vcmonmb3oBaHWE — BIEKTPOABUTrATENEM B TEXHUYECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.

Omnertel @apanes. fABneHue snexkTpoMarHuTHON MHAYKUMU. [IpaBuno Jlenua.

DJekTporeseparop. Crioco0b1 MOJTy4EeHUS AIEKTPUUECKOM SHEPTHH.
DNEeKTPOCTAHIIUY Ha BO30OHOBISIEMBIX UICTOUHUKAX YHEPTHH.

Jemoncmpayuu.

1. DnexTpuzanus Ted.

2. JIBa poma aieKTpuuecKuX 3apsI0B U B3aUMOICUCTBHE 3aPsKCHHBIX TEJ.

3. YCTpPOWCTBO M AECUCTBUE JIEKTPOCKOIIA.

4. DIEKTpoCcTaTuYecKasi MHIYKIIHSI.

5. 3aKOH COXPaHEHMSI DJICKTPUUECKUX 3apsI/IOB.

6. 1IpOBOIHUKYU U JUAIIEKTPUKH.

7. MonennpoBaHue CHIIOBBIX JIMHUMA SIEKTPHUUECKOTO MOJIA.

8. VCTOUHMKHM MMOCTOSSHHOTO TOKA.

9. JlelcTBUS SIEKTPUUECKOTO TOKA.

. DNEKTPUUECKHM TOK B KUJIKOCTH.

. ['a30BpIi1 pa3psn.

. I3mepeHue CUiibl TOKa aMIepMETPOM.

. I3mepeHnune 31eKTpuYecKoro Hanpsi>KeHUsT BOJIBTMETPOM.

. Peoctar u Mara3uH conpoTUBICHUM.

. BzaumonelicTBie NOCTOSSHHBIX MarHUTOB.

. MonenvupoBaHue HEBO3MOXHOCTH pa3AeICHUS MOJIFOCOB MarHuTa.
. MonenupoBaHue MarHUTHBIX MOJEH MOCTOSSHHBIX MarHUTOB.
. OneIT Opcrena.

. MarautHoe nose Toka. DIeKTPOMarHur.

. JleficTBME MAarHUTHOTO NOJIL HA IMTPOBOIHUK C TOKOM.

. DIEKTPOABUTATEIb TOCTOSHHOTO TOKA.

. UccnenoBanue ABIEHUS JIEKTPOMArHUTHON MHAYKIUU.
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23.
24,

25.

OnbiTel Dapajes.

3aBUCUMOCTb HaNpaBiIC€HHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUKHOBECHHS.

DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padoomut u onvimol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneIThl O HAOMIOACHUIO DIIEKTPU3ANMH TeNl WHAYKIMEH © 1mpu
CONPUKOCHOBEHUH.

HccrenoBanue JOEUCTBUSL AIEKTPUYECKOTO IIOJISI HA NPOBOJHUKUA U
JIUAJIEKTPUKHU.

COopka u mpoBepka pabOoThI IEKTPHUUECKOM e MTOCTOSHHOTO TOKA.
N3mepeHne u perynmpoBaHue CUIbI TOKA.

N3mepenne u perynmpoBaHre HAPSKECHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3 PE3ZUCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS NPOBOJHHUKA OT €ro JJMWHBI, IUIOMIAAW NONEPEYHOrO
CEUYECHHMS U Marepuania.

IIpoBepka mpaBuia CIOXKEHUS HANPSOKEHUW MPU  IOCIEA0BATEIIBHOM
COEMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBuna [y CUJIbl TOKA MPH MapajuiebHOM COEIUHECHHU
PE3UCTOPOB.

Omnpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OnpeneneHne MOUIHOCTU 3JIEKTPUYECKOTO TOKa, BBIAEISEMONW Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO 4Y€pe3 JaMIIOUKY, OT
HaIpsHKEHUS HAa HEW.

Onpenenenune KIIJI narpesaress.

HccnenoBanne MarHMTHOTO B3aUMOAEHUCTBUS MIOCTOSSHHBIX MATHUTOB.
N3ydeHre MarHUTHOTO TIOJISl TIOCTOSIHHBIX MarHUTOB MPHU WX O0BEIMHEHHUH
Y pa3/eIICHUMN.

HccnenoBanue qelCTBUS JIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEJIKY.
OnbITel, JI€MOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBl  B3aUMOJEHCTBUS
KATyIIKM C TOKOM M MarHuTa OT CHJIbl TOKa W HallpaBJICHUS TOKa B
KaTyIIKe.

N3ydenune nelcTBrUs MarHUTHOTO MOJSl HA IPOBOAHUK C TOKOM.
KonctpynpoBanue u usyueHue paboThl JIEKTPOIBUTATETIS.

N3mepenne KIIJ1 anexTponBurareibHOM yCTaHOBKH.

OnpITEl MO HWCCIEOOBAHUIO SIBICHUS AJIEKTPOMATHUTHOM WHIYKIIMU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHUsT W HANPABICHUS WHIYKIMOHHOTO
TOKA.



9 KUIACC

Paznen 8. Mexannueckue siBJ1eHHU.

Mexannueckoe nBMxeHue. MarepuanbHas Touka. (Cucrtema OTCYETA.
OTHOCUTEIBPHOCTh MEXAaHUYECKOrO JBWXEHUS. PaBHOMepHOE MpSIMOIMHEWHOE
nBukeHue. HepaBHomepHoe npsiMonuHeliHoe aBuxkeHue. CpeaHsis U MrHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JBUKCHUHU.

VYckopenne. PaBHOyckopeHHOe TpsiMonuHEHOe aBkeHue. (CBoOOmHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE ABMKEeHHE MO OKpyx)HOCTU. Ilepuonm m wacrora obOparieHus.
JIuHeliHas U ymioBas CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHE.

ITepsoiii 3akoH Herotona. Bropoit 3akon Herorona. Tpernit 3akoH Herorona.
[IpyHIMD Cynepro3uIuu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPeHUS! CKOIbXEHUS, CHUla
TPEHUS MOKOsI, APYTHUE BUBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOPEHHE CBOOOITHOTO
najgenus. [[Bmwxenue mnaner Bokpyr Comnma. IlepBas xocMmudeckas CKOpOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MmarepuanbHOM TOYKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHus. MomeHT cuiibl. LleHTp TshxecTH.

Nmnynbe Tena. M3meHenue umnyinbca. Mmynbe cuiibl. 3aKOH COXpaHEHHUS
MMITyJbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOMIHOCTh. PaboTa CW TSXKECTH, YIPYTOCTH,
TpeHusi. CBsa3p dHepruu U pabotsl. [loTeHnManbHas sHeprus Tena, MOAHITOrO Hajll
MMOBEPXHOCTHIO 3eMJId. [loTeHIInanbHas sHeprus c:karon npykuHbl. Kunertnueckas
sHeprus. Teopema O KMHETUYECKOW SHEpPruu. 3aKOH COXPaHEHUS MEXaHUYeCKOU
SHEPIUHU.

Jemoncmpayuu.
1. HaGmromeHnme MexaHWUYECKOTO JIBM)KCHHS TeJla OTHOCHUTEIBHO Pa3HBIX Tell
OTCU€TA.

2. CpaBHeHHME MNyTel M TPACKTOPUN IBHKEHHUS OIHOIO U TOrO K€ Tela

OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3mepeHne CKOpOCTH U yCKOPEHUS MPSAMOJIMHENHOTO JBUKECHUSL.

HccnenoBanmne nNpru3HakoB paBHOYCKOPEHHOTO JBHKCHUS.

HaGmronenmne nBmkeHus Tena 1Mo OKPYKHOCTH.

Habmronenne MexaHMUeCKuX SBICHUH, MPOUCXONAIINX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUN OTHOCHUTEJIBHO

KaOuHeTa (hU3UKH.

7. 3aBUCUMOCTb YCKOpPEHHUsI Tejla OT MAacChl Teja U JACHUCTBYIOIIEH Ha HEro
CHJIBI.
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8. HaOmromenue paBeHCTBa CHII MPU B3aMMOICHCTBUH TEII.

9. M3MeHenue Beca Tena NpH YCKOPEHHOM JIBH>KEHHH.

10. [lepenaua umnynbca npu B3auMOJIEUCTBUU TEN.

11. [IpeobpazoBanust SHEPTUM MPU B3aUMOJCHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbca IPH HEYNIPYTrOM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMIynbca Mpu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmoneHne peakTHBHOTO ABUKCHHS.

15. CoxpaHeHre MEXaHUYECKOW YHEPTUHU TTPU CBOOOTHOM TaICHUH.

16. CoxpaHeHHE MEXaHUYECKOM PHEPTrUy MPH JIBHXKEHUH TeJla TOoJ IeUCTBUEM
MPY>KUHBI.

Jlabopamopuwvie padomut u onvimol.

1. KoncTpyupoBanue Tpakra sl pa3roHa U JaJIbHEMIIET0 PaBHOMEPHOIO
JBUKEHUS IIApUKA WU TEJICKKU.

2. OmpeneneHne CpeIHEH CKOPOCTH CKOJNBKEHUS OpycKa WIM JIBUKCHUS
IapuKa 1o HaKJIOHHOW TJIOCKOCTH.

3. OmnpeneneHre YCKOpEHHMS Tela NpH PaBHOYCKOPEHHOM JIBHOKEHUHM TIO
HAKIJIOHHOW TIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HauaJIbHOW CKOPOCTH.

5. IIpoBepka TrHUIOTE3BI: €CIAM TIPH PABHOYCKOPEHHOM JIBMDKEHHUU 0e3
Ha4yaJbHOW CKOPOCTH IYTH OTHOCSITCSI KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIME MMPOMEKYTKU BPEMEHH OJIMTHAKOBBHI.

6. MccnenoBaHue 3aBUCHUMOCTH CHWJIbI TPEHUS CKOJNBXKEHHS OT CHJIBI
HOPMAJIBHOTO JIABJICHUS.

7. Ompenenenne ko3 HUIIMEHTA TPEHUS CKOTBKCHHSI.

Onpenenenue KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOThI CUITBI TPEHUS NPU PABHOMEPHOM JIBIXKEHUU TeJla 110
TOPU30HTAJILHON TOBEPXHOCTH.

10. Onpenenenue pabOThI CUJIBI  YNPYrOCTH TIPH  TOABEME Tpy3a ¢
MCIIOJTb30BAaHUEM HEMOJBUKHOTO U TTOABUKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUS] SHEPTHH.

Pa3nen 9. Mexanu4yeckue KoJieOaHUS U BOJIHBI.

KonebarenpHoe nprkenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUN: TEPUO,
4acTora, aMIUIMTya. MareMarndyeckuii U NpyKUHHbIA MasTHUKU. [IpeBpamnienue
SHEPTUU TIPH KOJIeOATETbHOM JIBH)KEHUH.

3aryxaromue — konmebanus.  BeiHykneHHele  konmebanus.  Pe3onamnc.
Mexannueckue BoiHbL. (CBOMCTBA MEXaHMYECKMX BOJH. [IpomonbHBIE |
nornepeyHble  BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€  paclnpoOCTpaHEHUS.
MexaHndecKkrue BOIHBI B TBEPIOM TEJE, CEUCMUYECKHE BOJHBI.

3Byk. I'pomkocTs 3Byka W BbicoTa ToHA. OTpakeHue 3Byka. MHbpasByk u



VABTPA3BYK.
Jemoncmpayuu.
1. HaGmionenme xonmeOGaHuil Tenm MO MEWCTBHEM CHUIIBI TSKECTH W CHIIBI
YIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGmronenmne BIHYKICHHBIX KOJIEOAHUHN U pe30HAHCA.
PacnpocTpaneHne npoioibHBIX U TONEPEYHBIX BOJIH (Ha MOJAEIH).
HaGnronenme 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUUYECKUI PE30HAHC.
./Iaﬁopamopnbte padomul u onvimol.
1. Ompenenenue dYacTtoThl W Tepuona KoneOaHWii  MaTeMaTHYeCKOTo
MasITHUKA.

o v oA W

2. Ormpenenenre 4acTOTHl U TIEPHOA KOJIeOaHUH TPY>KMHHOTO MasiTHUKA.
3. HccnemoBanue 3aBUCHMOCTH TEepUoa KOJMeOaHUM TMOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. VlccmenoBaHue 3aBUCMMOCTH TIEPHOAA KOJeOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TiepHona KoieOaHWW Tpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl rpy3a.
6. OmBITBI, JEMOHCTPUPYIOIIHE  3aBUCMMOCTh  Tepuona  KoleOaHui
MPYKHHHOTO MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. V3MepeHue ycKopeHHS CBOOOTHOTO ITaICHUS.
Pa3nen 10. DieKTpoMarHuTHoe 1oJie ¥ 3JIeKTPOMAarHuTHbIE BOJIHBI.
DNEeKTpOMarHuTHOE  Mojde.  DJIEKTpOMarHuTHble  BoiHbIL.  (CBolicTBa
aNeKTpoMarHuTHeIX BonH. Illkama »snexTpomMarHUTHBIX BOMH. Vcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3U.
OnexkrpoMarHuTHas npupoaa ceera. CKOpocTh cBeTa. BonHOBBIE cBOWCTBa
CBETA.
Jemoncmpayuu.
1. CBolicTBa AIIEKTPOMArHUTHBIX BOJTH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padomut u onvimol.
1. M3ydeHune CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWMIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbI€ sIBJICHMS.
JlyueBass ~ Mozmenb  CBeTa. HUctounnkn  cBera. [IpssmonuHetHOE

pacrnpoctpaHenue ceera. 3armenusi Connna u Jlynsl. OTpaxkenue cBera. Ilmockoe
3epKaio. 3aKOH OTPaKCHHSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomieHus cBera. [lonHoe BHYyTpeHHee
oTpaxxeHue cBera. lcnonb30BaHWE TMOJHOIO BHYTPEHHETO OTPaKEHUS B



ONTHYECKUX CBETOBOMAX.
Jluaza. Xom nyuedr B nwmH3e. Omntmueckas cuctema (oroamnmapara,
MHUKpOCKONa W Teneckona. [7a3 kak onruueckass cucrema. biauM3opykocTs u
JAJIbBHO30PKOCTb.
Pasnoxxenne Oenoro cBera B crnektp. Ombitel Hptorona. Croxkenue
CIEKTPAJIbHBIX I[BETOB. J[Ucniepcusi cBeTa.
Jemoncmpayuu.
[IpssMmonuHEHOE pacpOCTPpaHEHNE CBETA.
OtpaxkeHue cBeTa.
[Tonmyuenue n300pa>keHU# B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajiax.
[Ipenomiienue ceera.
OnTruyeckuil CBETOBO/I.
Xon myuelt B coOuparomieit JTuH3e.
Xox nyden B pacCenBarOLIEH JINH3E.
[TomydyeHune n300paskeHUI C TTOMOIIBIO JIMH3.
[Tpunanmn neictBus ¢goroanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10. Mozens ma3sa.
11. Paznoxxenue 6emoro ceeta B CIEKTP.
12. [lomyuenue 6enoro cBeTa Mpu CIOKESHUHN CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie padomut u onvimol.
1. HMccnenoBanue 3aBUCHMOCTH yIvla OTPA)XXEHHsI CBETOBOIO Jiyda OT yIvia
MaJICHHUs.
2. W3ydenwne xapakTepucTUK U300pakeHUS MPEAMETa B TUIOCKOM 3epKaJie.
3. HccnenoBanne 3aBUCUMOCTH yIvla MPEJOMIICHUSI CBETOBOIO JIyda OT yIiIa
MaJIeHNUs Ha TPAHUIIE «BO3I1YX—CTEKIIO».
4. Tlomy4enne n300pakeHUI C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (POKyCHOTO pacCTOSHHSI M ONTHYECKON CHIIBI COOMparomien
JIVH3BL.
6. OTIBITHI 11O PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
7. OmBITBI TIO BOCHPHSTHIO IBETa MPEAMETOB NPH WX HAONIONEHUU depes
I[BETOBBIC (DUITBTPHI.
Pasznen 12. KBantoBble siBJIeHHS.
Omnwitel Pesepdopna m mmanerapHass monenb aroma. Moxgens atoma bopa.
Hcnyckanne u normnomienue ceera aromoM. KBaHTel. JInHeWyarbie CieKTpsl.
PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
sapa. HyxkmonHas wmonmens aromHoro  sigpa. M3orombl. PangnoakThBHBIE
npeBpauieHusd. [lepuon nomypacmnaga aToOMHBIX SIAEP.
SAnepHbie peakuuu. 3aKOHbI COXPAHEHUsS 3apsS0BOTO M MAacCOBOTO YHUCEI.
DOHeprusi CBsi3M aroMHBIX snuep. CBsA3b Macchl M 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Mcrounnku sneprun CoiiHIA U 3BE3].
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AnepHas sHepreTuka. JleWCTBUS paJMOAKTUBHBIX HW3JIYYCHUN Ha JKHUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CrexTpsl U31y4YeHHs U TOTIOMICHUS.

CrexTpsl pa3IHYHbIX Ia30B.

Cnekrtp Bomopoa.

HaGmronenue TpexoB B kamepe Bunbcona.

PaGora cu€Turka HOHU3UPYIOIMUX U3TYyUEHUH.

Perucrpanus uznydeHus: IpupoaHbIX MUHEPAJIOB U MTPOAYKTOB.

./Iaﬁopamopnbte padomul u onvimol.

1. HaOmromeHune CTUIOMIHBIX U TMHEHYATHIX CTICKTPOB U3ITYYCHHUS.

2. HccnenoBanue TPEKOB: HM3MEPEHUE HIHEPTUM YACTHUIBI 1O TOPMO3HOMY

nyta (1o gotorpadusim).

3. M3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEIHLHO-00001IAI0IIHIT MOTYJIb.

[ToBTOpUTETHLHO-0000IITAIONTUI MOIYITH MPEAHA3HAYECH JIJISi CUCTEMATH3AIIUU U
00001IIeHNsT TPEIMETHOTO COMEPIKAHMSI U OTBITA JICSITEIILHOCTH, MPUOOPETEHHOTO
MpU U3YYCHHH BCETO Kypca (HU3uKM, a Takke IS MOATOTOBKM K OCHOBHOMY
TrOCYIapCTBEHHOMY JK3aMeHy 10 (u3uKe Il 00yJarolIuXCs, BBIOPABIIMX 3TOT
y4eOHBIN TIPEIMET.

[Ipn u3ydyeHHH NaHHOTO MOMYJS PEau3yITCS U CUCTEMAaTU3UPYIOTCS BUIIbI
JESTETHPHOCTH, HA OCHOBE KOTOPBIX OOECIEUMBACTCS JTOCTH)KCHHE MPEIMETHBIX U
METalpeIMETHBIX  TUIAHUPYEMBIX  pE3yJIbTaToB  oOyudeHus,  (GopMupyercs
€CTECTBEHHOHAy4YHasi T'PAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEIOBAHUS
SABJICHUW TPHUPOIALI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSCHATH (Pu3ndeckue
ABIICHUS,, TPUMEHSAS TOJyYECHHbIE 3HAHWS, pelIaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHbBIE U KCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIHAIBHO AEATENbHOCTHBIN XapaKTep JAaHHOIO pasjefia pealin3yercs
32 cu€T TOro, 4To OOydJalmuecs BBHIMONHIIOT 3a/laHus, B KOTOPBIX UM
npeajiaraeTcs:

HA OCHOBE TIOJYYEHHBIX 3HAHMHA paclo3HaBaTb W HAYYHO OOBSCHATH
bu3nYecKkue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MOBCETHEBHOM KU3HH;

MCIIONIb30BaTh HAyYHbIE METOABI MCCIEAOBaHUSA (U3MUECKUX SIBICHUI, B TOM
YKCIIe AJI NPOBEPKH TUIOTE3 U MOITYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI HambOONee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HapUMEP, MPAKTUUECKOrO MCHOIb30BAHUS PA3IMYHBIX MCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPALICHUS] U COXPAHEHHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.

I



IINIAHUPYEMBIE PE3VJIBbBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenne ¢u3ukm Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAIMPAaBICHO

Ha JOCTH)KCHHUE JIMIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
pEe3YyJIBTaTOB.

B pesynerare n3yuenus pu3NK{d HA ypPOBHE OCHOBHOTO OOIETO OOpa3OBaHHUS

y oOyuarorierocss OyayT chOpMHPOBAaHbBI CICAYIOIINE JIMIHOCTHBIE PE3YJbTaThl B
YacTH:

1) maTpMoTH4YeCcKOro BOCIUTAHUSA:

— MPOSIBJIEHUE UHTEpPECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(bu3HYecKoil HayKH;

— IIEHHOCTHOE OTHOIIICHUE K JTOCTHKCHHSIM POCCUNUCKHX YUEHBIX-(U3HKOB;

2) rpakIaHCKOT0 M IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHIO B 00CYKJIEHUN OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUECKUM MPUMEHEHUEM TOCTHKEHUN
bu3uKy;

— OCO3HAaHHME BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHILMIOB B JEATEIBHOCTU
YUYEHOTI0;

3) 3¢TeTHYeCKOro BOCIIUTAHMSI:

— BOCTIPUATHE DCTETUYECKUX KA4eCTB (PU3MUECKOM HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUSA:

— OCO3HaHWE IIEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HaHUS MHPA, OCHOBBI PA3BUTHUSI TEXHOJOTHMM, BAXKHEHILIEW COCTABISAIOLIEH
KYJIBTYPBI,

— pa3BUTHE HAy4yHOW JIO003HATEIHHOCTH, HMHTEpPECa K HCCIEN0BATEIhCKON
NEeATENbHOCTH;

5) dopMupoBaHus KyJabTYPbI 310POBbS U SMOIMOHAJIBHOTO 0JIATONOIYYHSA:
— OCO3HaHHE IIEHHOCTH 0Oe30macHoro oOpas3a J>KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH TpaBWUI O€30MacHOr0 TOBEACHHS Ha
TpPaHCIIOPTE, Ha JOpOTrax, C AJIEKTPUYECKHM M TEIJIOBHIM O0OpYyIOBaHHWEM B
JOMAIIIHUX yCJIOBHSIX;

— chOpMUPOBAaHHOCTh HaBbIKa pedrekcuu, NpU3HAHUE CBOEro IpaBa Ha
OIIMOKY M TaKOTO K€ TIpaBa y APYroro 4ejoBeKa;

6) TpynoBOro BocnuTaAHUS:

— AaKTHMBHOE Yy4YacTHE€ B PEUICHWH MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBareIbHON OpraHU3allid, TOPOIa, Kpasi) TEXHOIOTUIECKON U COIMATbHON
HAIPaBIEHHOCTH, TPEOYIOMIUX B TOM YUCIe U GU3HUESCKUX 3HAHUI;

— WHTEPEC K MPaKTUIECKOMY M3YUYEHUIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOTHY€CKOr0 BOCTIUTAHUSA:

— OpHUEHTaIusl Ha TpPUMEHEHHE (PU3MYECKUX 3HAHWUW IS pElIeHHs 3a7ad B
o0yacTu OKpyXKaromieil Cpeapl, IIAHUPOBAHUS TOCTYNKOB M OIEHKH WX



BO3MOYKHBIX ITOCJIEACTBUH ISl OKPYKAIOLIEN CPEbI;

e — OCO3HaHHUE TIOOATHHOTO XapakTepa SKOJOTHYECKUX MpoOIeM U TMyTeHd HuxX
peLICHUS;

e 8) ajamranum K M3MEHAKWIIMMCH YCJIOBHUSIM COUHAJBHON W NPUPOAHON
cpeasbl:

e — TOTPEOHOCTH BO B3aUMOJICHCTBUU TPU BBHIMIOIHCHUH WCCICIOBAaHUN W
MPOEKTOB (PU3MUECKON HAMpaBICHHOCTH, OTKPHITOCTh OMBITY W 3HAHUSIM
IPYTHUX;

e — TIOBBIICHUE YPOBHSA CBOEHM KOMIIETEHTHOCTHM 4YE€pE3 IPAKTUYECKYIO
NEATENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNU HOBBIX 3HAHWMU, B TOM YHCIie (hOPMYTUPOBATH
UJICH, TIOHSATHS, TUTIOTE3BI O PU3NIECKUX OOBEKTaX U SBICHUSX;

e — OCO3HaHHE JeHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH
bu3uKy;

e — IUIAHUPOBAHHE CBOETO pA3BUTHA B TPHOOPETCHHH HOBBIX (PU3MUECKUX
3HAHMI;

e — CTpEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AMMOCBS3U MPUPOJIBI, 00IIECTBA U
HYKOHOMHMKH, B TOM YHCIIE C UCTIOIB30BaHUEM (U3UUECKUX 3HAHUIA;

e — OIIEHKAa CBOMX JEUCTBUM C YYETOM BIIMSHUSA Ha OKPYXAIOUIYI0 Cpeny,
BO3MOKHBIX T7100aJTbHBIX TIOCTIEACTBHIA.

METAHNPEIMETHBIE PE3YJ/IBTATBI

B pesymerare ocBoeHMs mporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obrmero oopa3oBanusi y odydaromierocsi OynyT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOINE TTO3HABATCIIEHBIC YHUBEPCATIbHBIC YIeOHBIC HCHCTBHUSA,
KOMMYHHKATUBHBIC  yHHBEpCallbHbIC  y4eOHBbIC  JEHCTBHS,  PETYJIATHBHBIC
YHUBEpCAIbHBIC yUeOHBIC ICHCTBHSI.

Ilo3HaBaTebHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornyeckue 1eucTBUA:

e BBIBISITh M XapaKTEPHU30BaTh CYyIIECTBEHHBbICE TPU3HAKA OOBEKTOB
(s1BIEHUN);

e YCTAHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(DHUKAIIUU, OCHOBAHUS JIJIS
00001IIeHNsI ¥ CPaBHEHUS;

e BBISBIISATH 3aKOHOMEPHOCTH U TMPOTUBOPEUHS B paccMarprMBaeMbIX (pakTax,
JTAHHBIX U HAOTIONEHUSIX, OTHOCSIINXCS K (PU3NYECKUM SIBIICHUSM;

e BBIABISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U TMPU HW3YYCHUH (U3HUECKUX
SBJICHU U MPOIIECCOB, JIeTaTh BHIBOMIBI C MCIIOIIb30BAHUEM JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIBUTATH THUIOTE3Bl O B3aUMOCBSI3SX
(U3UIECKUX BEJIMYNH;

e CAMOCTOATENHLHO BHIOMPATh CIIOCO0 perieHus yaeOHol pu3nueckon 3a1aun



(cpaBHeHHME HECKOJIBKMX BapHaHTOB peIIeHUs, BbIOOp HaumOoiee
MOJXOASIIETO C YYETOM CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBhbie uccienoBarebLCKHe 1eHCTBUSA:

MCIIONTb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUI MHCTPYMEHT MTO3HAHUS;
MPOBOIUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIN
bU3UYeCKUi OKCIEPUMEHT, HEOONbIIoe HuccleaoBaHne (HU3UIECKOrO
SIBJICHUS;

OLICHWBAaTh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJTyYEHHYIO B XOJIE€ UCCIICIOBAHUS WIIH SKCTIEPUMEHTA;

CaMOCTOSITEIFHO (hOPMYJIMPOBATh O0OOOIIEHNST W BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOMIOEHUS, OMBITA, UCCIICIOBAHUS;

MPOTHO3MPOBATh  BO3MOXKHOE  JIaJIbHEWINIee  pa3BUTHE  (PUBUUYECKHX
MPOIIECCOB, & TAKXKE BBIJBUTATH MPEINOIOKECHHUS 00 UX Pa3BUTHUN B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTh Pa3TUYHBIE METObI, HHCTPYMEHTHI U 3apOChl TPU TIOUCKE U
oroope MHPOpPMAIIMN WM JAHHBIX C YYETOM MPEMIOKEHHOW y4eOHOM
dbu3ndIeCcKoi 3a1a9m;

aHAJM3WPOBaTh, CHUCTEMATU3UPOBATh W WHTEPHPETUPOBATH WHOOPMAIIHIO
Pa3TUYHBIX BUIOB U (hOPM TMIPEICTABICHNUS;

CaMOCTOSITEJIBHO ~ BBIOMPATh  ONTHUMANbHYIO (OpMy  TpEACTaBICHHS
uHQOpMallMM W WIIIOCTPUPOBATh pEIIaeMble 3aJladdl  HECIIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHON rpauKoi 1 MX KOMOWHAIUSMHU.

KoMMmyHuMKkaTuBHbIE YHHBeEPCcAJbHbIE YUeOHbIe 1eiicTBUS:

B Xoze OOCYXIeHHsS Yy4eOHOro marepuaia, pe3yJabTaroB JabopaTOpHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMON TeMbI U
BBICKa3bIBaTh WJICH, HAIlCJICHHBbIC HA PEIICHHE 3a7aud W TOJJep)KaHUE
OJaroyke1aTeIbHOCTH OOIIEHHUS

COTIOCTABIATh CBOM CYXACHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB
auasnora, OOHapy>KMBaTh PA3THUME U CXOACTBO MO3UITUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
MyOJIMYHO TPENICTABISATh PE3YJIBTAThl BBHITTOTHEHHOTO (PU3MUECKOTO OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BAaHNUs, IPOEKTA);

MOHUMATh U UCTIONH30BATh MPEUMYIIECTBA KOMaHIHOW U WHIWBUTYaIbHON
paboTHI TP PEIIeHNN KOHKPETHOW (PU3NUYECKOM MPOOIEMBI;

MPUHUMATh 1€ COBMECTHOM NIeATeNbHOCTH, OPTaHU30BBIBATH JACHCTBUS
no e€¢ JOCTMKEHHWIO: paCIpenelisiTh PO, OOCYXKIarh TMPOIECCH U
PE3YIIBTaThl COBMECTHOM paboThI, 0000111aTh MHEHHUS HECKOIBKHX JTFONICH;
BBITIONHATH CBOIO YaCTh PA0OTHI, TOCTUTAs] KAYECTBEHHOTO PE3yibTara I10
CBOEMY HAINpaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUA C IPYTUMU YICHAMHU
KOMaH/IbI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITEIPHO C(HOPMYITMPOBAHHBIM yUYaCTHUKAMH B3aUMOJICHCTBUS.



PeryJsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eHCTBUS

Camoopranmusamnus:

BBISIBJISITH TPOOJIEMBI B KU3HEHHBIX M y4E€OHBIX CHUTYyallUsAX, TPEeOYIOIIHX
TUTsE petieHust GU3NIeCKUX 3HAHUMH;

OPUEHTHPOBATHCS B PA3JIUYHBIX  TOAXOAAX TPHUHITHS  pElICHUMN
(vHIUBHIyaTbHOE, TPUHSTHE PEHICHUS B TPYIe, MPUHITHE pEIIeHUN
rpyIIon);

CaMOCTOSITEJIBHO COCTABIISATh aJITOPUTM pEelIeHUs (PU3NYeCKor 3aauu Uiu
TIaHa MCCIEIOBAHMS C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpejiaraeéMble BAPHAHTHI PEIICHHUIA;
7enarh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJ'lb, AMOLMOHAJIbHbIA UHTEJJIEKT:

J1aBaTh AJICKBaTHYIO OLIEHKY CUTYalluH U MPEJIararh IJIaH €€ U3MEHCHUS;
OOBSICHSATh  MPUYHMHBI  JTOCTIDKEHUS  (HEIOCTIDKEHHWS)  Pe3yJbTaroB
JESITEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIESITENBHOCTh (B TOM YHCII€ B XOJl BBINOJTHEHUS
(GU3MYECKOTO HCCIEAOBAaHMSA WM TPOEKTa) Ha OCHOBE  HOBBIX
OOCTOSITEILCTB, HM3MEHUBIIUXCA CHUTyallil, yCTaHOBICHHBIX OIIUOOK,
BO3HUKIIMUX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH Ce0s1 HA MECTO JPYTOro YejJoBeKa B XOJe CIopa WiIN JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
MpU3HABaTh CBOE MPABO Ha OIMIMOKY MPH pelIeHUH (HU3NIECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIEC TEMBI U TAKOE K€ IPABO JIPYTOro.

INPEAMETHBIE PE3YJ/IBTATbI

K xoHiry oOyuenust B 7 KJIacce MpeIMETHBIE pe3ybTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y OOYYAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh  TOHATHS:  (U3MYECKHE W XUMHUYCCKHWE  SIBJICHUS,
HaOIONCHUE, DKCIIEPUMEHT, MOJACNb, THUIOTe3a, CIMHHIBI (HU3NICCKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperarHbleé COCTOSIHHS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBW)KCHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSAMOJIMHEITHOE), TPACKTOPHSI, PABHOJCUCTBYIOIAs CUJIa,
nedopmanus (ynpyrasi, IUtacTHYecKasl), HEBECOMOCTb, COOOIIAIOIIHECS
COCY/IbI;

paznmuuath sBieHuS (Mud@y3us, TEIIOBOE IBMKCHHE YACTHI[ BEIISCTBA,
paBHOMEPHOE  JIBUKECHHWE, HEPAaBHOMEPHOE  JIBHIXKEHHE, HMHEPIHS,
B3aUMOJICUCTBUE TEJ, PaBHOBECHE TBEPABIX Tl C 3aKPEIUIEHHOMW OChIO
BpallleHUs, MIEpeaada TaBiIeHUs TBEPABIMU TE€JIAMU, KUIKOCTSIMU U Ta3aMHu,
arMocdepHOe JaBjlCHUE, IJIaBaHWE TeJl, IPEBpaAlICHUS MEXaHHYeCKOU
SHEPryu) IO OMHCAHUIO MX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (DU3NUECKOE SBIICHHE;,



pacmo3HaBaTh TMPOSBICHHWE M3YYEHHBIX (U3MYECKUX  SIBICHUA B
OKpY’)KalIlleM MHpe, B TOM uucjie (HU3UYECKUEe SIBICHUS B TPHUPOJIE:
MpUMEPBI JABUKEHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOM W HEXHBOU
NpUpoAe, JEUCTBUE CHJIBI TPEHUS B NPUPOAEC U TEXHHUKE, BIUSHUE
arMoc(epHOro JaBieHHs Ha KMBOW OpPraHu3M, IJIaBaHUE PBIO, pblYyaru B
TeJe YeJI0BEeKa, IPU ITOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICNIATH CyIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SIBICHUMH;
OIKCHIBaTh U3yYCHHBIE CBOMCTBA TEN U (DU3UUECKHUE SIBICHUS, UCTIOIb3YSI
¢bu3nueckue BEMWYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMs,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJA TSXKECTH, BEC
Tejla, CWJIa TpeHus, AaBieHue (TBEpPAOro Teja, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeckas padoTa, MOIHOCTh, IUIEUO CHIIBI,
MOMEHT CHJBI, KOI(DPUIMEHT TMONe3HOr0 JICHCTBUS ~MEXaHU3MOB,
KMHETHYECKasi M MOTEHUUAJIbHAS SHEPTHsi), MPU ONUCAHMH NPABUIBHO
TpPaKkTOBaTh (PU3UUECKUN CMBICT MCIIONB3YEMbIX BEIHUMH, HX 0003HAYCHUS
U eIUHUIBI (QU3UYECKUX BEIMYMH, HAXOAUTH (OPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JAPYTMMH BEJIMYUHAMH, CTPOUTH
rpad UKy U3yYEHHBIX 3aBUCUMOCTEN (DM3HUECKUX BEITUYHH;
XapakTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U IPOIECCHI,
UCIIONIb3Yysl MpaBWiia CIOXKEHUs CHII (BIOJIb OHOM MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MPaBUJIO paBHOBeCHUs pbrdara (010ka),
«30J10TO€ TTPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHS] MEXaHUYECKOW SHEPTUH,
IpPU ATOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIlKCHIBATh €ro
MaTeMaTU4YeCKOE BbIPaKEHUE;

OOBSCHATH (PU3MUECKHUE SIBICHHUS, MTPOILIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYMHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE W3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKHX
SABIICHUH, (PU3MUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7a4d B 1—2 [EHCTBUSA, HCHONB3Ys 3aKOHBI H
dbopMynbl, CBA3BIBaOIINME (PU3MYECKUE BEIWYMHBI: HA OCHOBE aHalM3a
YCJIOBHUS 3aJ]aud 3aIUCHIBATh KPATKOE YCIIOBHE, TIOACTABIATH (hU3UUIECCKUE
BETUYMHBI B (DOPMYIIBI M TIPOBOAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHBbIe, HEOOXOAMMBIC IS PEIICHHs 3a]ad, OIEHUBATh PEATUCTUIHOCTH
MOTyYEeHHOW (PU3NYECKON BETNINHBI;

pacro3HaBarh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOIIU
(bU3UYEeCKUX METOIOB, B OMMCAHUU MCCIIEAOBAHUS BBIICIATH POBEPSIEMOE
MpEANOI0KEHUE (TUTIOTE3Y ), pa3audarh U UHTEPIPETUPOBATH MOTYyYECHHBIH
pe3yabTar, HAaXOAUTh OIIMOKKM B XOAE ONBITA, JeiaTh BBIBOABI IO €Tr0
pe3yJbTaram;

MPOBOMUTH OMBITHI TO HAOMIONCHHWIO (DU3UYECKUX  SBICHUN WU
(bu3HYecKuX CBOMCTB Tel: (hOPMYIUPOBATh MPOBEPSIEMBIC TPETIONOKECHHUS,
co0uparh YCTaHOBKY M3 MPEIJIOKEHHOTO 00OPYIOBaHUS, 3aIUCHIBATH XOJ



orbITa U GOPMYITUPOBATH BHIBOIHI;

BBITIONHATh TIPSMBbIE W3MEPEHUs PACCTOSHHS, BPEMEHHU, MacChl TeTa,
o0béMa, CHUIIBI W TEMIEpaTypbl C HCIOIb30BAHUEM AaHAJOTOBBIX U
UGPOBBIX MPUOOPOB, 3aMUCHIBATh I[MOKa3aHUS MPUOOPOB C YUETOM
3aJIaHHOI aOCOMIOTHOM MOTPEITHOCTH H3MEPEHHUI;

MPOBOIUTH MCCJIEIOBAaHUE 3aBUCUMOCTH ONHON (hPM3UUECKON BEIMYUHBI OT
JIPYyTroil C WCTHONB30BAHUEM TMPSIMBIX HM3MEPEHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXKYIIIETOCS Tela OT BPEMEHHM JBIDKCHUS Tela, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00padOTKH MOBEPXHOCTEN Tell
¥ HE3aBUCHUMOCTH CHUJIBI TPEHHS OT TUIOIIAIA COMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBITAIKUBAIONICH CHIIBI OT 00BEMaA
NOTpYXEHHON YaCTH Tela M OT IUIOTHOCTH YKHIKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH Telia, OT IIyOWHBI, HA KOTOPYIO MOTPYKEHO TENO, yCIOBUI
TJIaBaHUS TeJ, YCJIOBHM paBHOBECHS pblyara U OJOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUHM  YYEOHOrO  HCCIICIOBaHMS, COOMpATh YCTAaHOBKY U
BBITIONHATh M3MEPEHHUs, CIenys NPEIOKCHHOMY IUTaHy, (UKCUPOBATh
pE3yabTaThl TONYYCHHONW 3aBHCHUMOCTH (DU3UYECKUX BEIUYUH B BUJE
MPENTIOKEHHBIX TaONHIl U TpaduKOB, JeNaTh BBIBOIBI MO pe3yibTraTaM
UCCIIeIOBaHUS;

MPOBOUTH KOCBEHHBIE W3MEpEHUS (U3MYECKUX BETUYHMH (TUIOTHOCTh
BEIIECTBA JKUJKOCTH M TBEPAOTO Tela, CHiIa TPEHUS CKOIbXKEHUS,
JABICHWE  BO3MyXa, BBHITAIKWBAIONIAs  CWJa, JICWCTByIOIas  Ha
NOTPYKEHHOE B JKUAKOCTh TeNO, KOI(DPUIMEHT TOJIE3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEAysd NPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJTHEHUH HW3MEPEHUN COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY U
BBIYHCIISATH 3HAYCHUE MCKOMOW BETMYNHBI;

coOronaTh MpaBuiia TEXHUKU 0€30MacHOCTH Tpu paboTe ¢ J1abopaTopHbIM
000pyIOBaHUEM;

yYKa3bIBaTh MPHUHIIUIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, JAWHAMOMETP, COOOIIAIONINECS COCydbl, OapoMeTp,
phIYar, MOJBMKHBIM U HETIOIBWKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTH;
XapakTepU30BaTh TMPUHIMUIBI  JEUCTBUS HW3YYCHHBIX MNPUOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOpPOM Ha HMX ONuUcCaHus (B TOM YHCIE:
MOJIINITHAKK, YCTPOMCTBO  BOJOMPOBOMNA, THUIPABIMYECKH  Tpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBONH HACOC, apEOMETP), UCTIONB3ys 3HAHUS
0 cBOMCTBax (PM3UYECKUX SBJICHUN U HEOOXONUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEPHl  (HaXomuTh  WHGOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCTONB30BaHMUS (U3MUECKUX 3HAHWK B TIOBCETHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacCHOCTH TP O0palieHnu ¢ mpudopamMu 1
TEXHUYECKUMH yCTPOMUCTBAMH, COXPAHEHHUS 370POBbsI U COOIONCHHS] HOPM
HKOJIOTUYECKOTO MOBEJICHUS B OKpYXKAIOIIeH cpesie;

OCYHIECTBIATh OTOOp HCTOYHMKOB wuH(opmaruun B HHTepHere B



COOTBETCTBHUH C 3aJIaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHMM ¥ TYTEM CpaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIJEISATH
nH(pOpMaIINIO, KOTOpasi SBJISETCS TMPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIONB30BaTh MPU BBITIONHEHWN YYEOHBIX 3aJJaHUN HAYyYHO-TIOMYIISPHYIO
TuTepaTypy GU3HUECKOTO COAEPKaHUs, CITPABOYHBIE MaTepUaibl, peCypChl
cetu UHrepHer, Bramerb nOpHEMaMU  KOHCIICKTHPOBAHHUS  TEKCTa,
npeodpazoBanust HHPOPMAITUU U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHUKOB MHGPOpMAIMK (DU3UYECKOTO COAECP’KAHUS, B TOM
quclie MyOJUYHO JenaTh KpaTKue COOOIICHUS O pe3ysibTaraxX MPOESKTOB WU
y4eOHBIX HMCCIIEOBaHUN, TPU 3TOM TPAMOTHO HCIIONB30BaTh WM3YYCHHBIN
MOHSATHUWHBIA ammapar Kypca (U3MKH, COMPOBOXKAATH BBICTYIICHUE
MpE3CHTalUEN;

IpU BBHITIOTHEHUH Y4YEOHBIX TMPOEKTOB M HCCIEIOBAHUN paclpenessTh
00SI3aHHOCTH B TPYIIE€ B COOTBETCTBUM C TIOCTABICHHBIMHU 3aJla4aMH,
CIEIUTh 32 BBHINIOJHEHUEM TIUJIaHAa JEHCTBUM, aJeKBAaTHO OIICHUBATh
COOCTBEHHBIN  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aWMOJICHCTBHE, YIUTHIBAS MHEHUE OKPY KAIOIIHX.

K xoniry oOyuenust B 8 Kj1acce nmpeiMeTHbIE pe3yinbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y OOYYAIOIINXCS YMEHHIMA:

WCIOIB30BATh MOHATHS: Macca M pa3sMepbl MOJIEKYN, TEIUIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHble€ COCTOSHUS BELIECTBA, KPUCTAJUINYECKUE U
amop(dHbBIE TeNa, HACBHIIEHHBI W HEHACHIIMICHHBIH Tap, BIAXKHOCTh
BO3/lyXa, TEMIEparypa, BHYTPEHHsISI DJHEPIUs, TEIUIOBOW JBUraTElb,
AJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsifl, SIEKTPUUECKOE MOJIe, TPOBOJHUKHU
Y TUDJICKTPUKH, TOCTOSHHBIN IEKTPUUECKUM TOK, MATHUTHOE TOJIE;
pasznuuaTth SIBJEHUs (TEIUIOBOE PACHIMPEHHE W CXKaThe, TeIvlonepenaya,
TEIUIOBOE PABHOBECUE, CMAaYMBAaHUE, KaNWJUISIPHBIE SIBICHUsI, WCHApEHHUE,
KOHJICHCAllUs, IUIaBJIEHHE, KpUCTaJIu3alusl (OTBEpJEBaHKE), KHUIICHHE,
Temionepeaaya (TerIonpOBOAHOCTb, KOHBEKIIHS, U3JIy4YEeHuE),
ANEKTPU3ALMS TEJ, B3aUMOAECHUCTBUE 3apsA0B, JECHUCTBUS SIICKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKaHHME, B3aMMOJCWCTBUE MATrHUTOB, JCHUCTBUE
MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAash UHIYKIIHS)
[0 ONUCAaHUID HX XapakTepHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSBICHWE M3YYEHHBIX  (U3MYECKUX  SIBICHHA B
OKpY’)KalIlleM MHpe, B TOM uucjie (HU3UYECKUEe SIBICHUS B TPHUPOJIE:
[IOBEPXHOCTHOE HATSKCHUE W KallWUISIPHBIE SBJICHHS B IPUPOLE,
KpucTtajuibl B Tmpupoae, usnydyenue ConHia, 3aMep3aHUe BOIJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHETa, dJICKTPUICCKUE
ABIICHUS B aTrMocdepe, IMEKTPUUECTBO KUBBIX OPTaHW3MOB, MarHUTHOE
none 3emuH, Aped(d MONIOCOB, PO MAarHUTHOTO TIONS IS JKU3HU Ha



3emiie, MONSIPHOE CHUSTHUE, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (MPHU3HAKH) (PU3UUYECKHUX
SIBJICHUU;

OIKCHIBaTh W3yYCHHBIE CBOMCTBA TEN U (DU3UUECKHUE SIBICHUS, UCTIOIb3YSI
bu3NYecKue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHUsi, KOIHMIECTBO
TEIJIOTHI, yAeNbHAasi TEIUIOEMKOCTh BEIIECTBA, yAEJIbHAs TEIUIOTa
TUTABIICHUS, YelIbHAs TEIUIoTa MapooOpa3oBaHMsl, YyedbHas TeIioTa
CrOpaHHsl TOIIWBA, KOXG(QHUIIMEHT TONE3HOrO JIEWCTBUSI  TEIJIOBOM
MAaIllUHbI, OTHOCUTEIbHAS BJIAXHOCTh BO3AyXa, JJEKTPUUECKUN 3apsij,
cuia TOKa, B3JIEKTPUYECKOE HaNpsHKEHUE, COMPOTUBIEHUE IPOBOAHUKA,
VIEIbHOE COMPOTHBIICHUE BEIIECTBA, pa00Ta U MOILTHOCTH AIIEKTPUUYECKOTO
TOKa), TPU OMNHCAHWUU TMPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICI
UCIIONB3YEMbBIX BEJIMYUH, 0003HAUCHUS U €AMHUIIBI (DU3NYECKUX BEIMYHH,
HAXOMUTh (POPMYIBI, CBSI3BIBAIONINE JTaHHYIO (U3MYECKYI0 BEIWYUHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTH TpaduWKu W3yYEHHBIX 3aBUCHMOCTEH
(U3UICCKUX BEJIMYNH;

XapakTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U IPOIECCHI,
UCIIONIb3ysl OCHOBHBIE ITOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKONH TEOpUH
CTPOECHMSI BEUIECTBA, MPUHUUII CYNEPHO3UIMU Moiel (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma Il ydacTKa LEMNu, 3aKOH
JIxoyns—JIeHia, 3aKoH COXpaHEHHUs SHEPTHUH, IIPU 3TOM JaBaTh CJIOBECHYIO
(bOpMYyIUPOBKY 3aKOHA M 3aMCHIBATh €T0 MAaTEMaTHYE€CKOE BhIPAKEHUE;
OOBSICHATh (PU3MYECKHUE TPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHOCIIE/ICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOrHYeCcKuX
IaroB ¢ Omopod Ha 1-2 HW3y4eHHBIX CBOWCTBA (M3MUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiatb pacy€THble 3a7ayl B 2—3 JCICTBUSA, HCHONb3Ys 3aKOHBI H
dbopMynbl, CBsA3BIBaOIINME (PU3MYECKUE BEIWYMHBI: HA OCHOBE aHaln3a
YCJIOBHS 3aJaud 3alHChIBATh KPAaTKO€ YCJIOBHUE, BBISIBISTH HEIOCTATOK
JaHHBIX JJIS  pelIeHUs 3aJadd, BBIOMpaTh 3aKOHBI W (POPMYIIHI,
HEOoOXoAUMBIE s €€ pelieHusi, MPOBOAWTH pPACUEThl W CPABHUBATH
MOJTy4YeHHOE 3HaYeHHEe (PU3NYECKON BETMIMHBI C N3BECTHBIMH JIAHHBIMU;
pacro3HaBarh MPOOJEMBI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOIIU
(GU3UYECKUX METONOB, HWCMONb3Yys OINMCAHUE WCCICNOBAaHUS, BBIICIAThH
MPOBEPSIEMOE  MPEANOIOKEHUE, OLIEHUBaThb IPABWIBHOCTh  IMOPSIKa
MIPOBEICHUS UCCIIEAOBAHUS, A€NaTh BbIBObL;

MPOBOMUTH OMBITHI TO HAOMIONCHHWIO (DU3UYECKUX  SBICHUN WU
(bU3UYeCKUX CBOWCTB TeJ (KamWJIISIPHBIC SIBICHUSI, 3aBUCUMOCTbD JaBICHHUSI
BO3/yXa OT €ro 00béMa, TeMIepaTyphl, CKOPOCTH Tpollecca OCTHIBAHUSA U
HarpeBaHus IMpU U3JIYYEHUU OT IBETA H3Iy4arolle (IMOrouaroiei)
MOBEPXHOCTH, CKOPOCTh HUCHAPEHUS] BOABI OT TEMIIEPATyphbl *KUIKOCTH H
iomaa €€ TOBEPXHOCTH, DJJEKTpU3alus Tel U B3aUMOJACICTBUE



AIEKTPUYECKUX  3apA/IOB, B3aWMOJACICTBHE MOCTOSHHBIX MAarHUTOB,
BU3yaJM3allis MArHUTHBIX TIOJIeW TIOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHuTHOTO MOJS Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA  DJIEKTPONBHUTATENsl TIOCTOSHHOTO TOKa):  (hopmynupoBath
MPOBEPsiEMbIE TIPEITONIOKEHUS, COOMPaTh YCTAHOBKY W3 TPEIJIOKESHHOTO
000py/IOBaHUs, OMMMCHIBATH XOJI OMBITA U (DOPMYITUPOBATH BHIBOJIHI;
BBITIONHATH TIPSIMbIE U3MEPEHUST TEMIIEPATypPhbl, OTHOCUTEIILHON BIaXKHOCTH
BO3/1yXa, CHJIBI TOKa, HANpPSDKEHUS C UCIHOIb30BAaHUEM aHAJIOTOBBIX
npuOOpoOB W JATUYMKOB (U3HUECKUX BEIWYMH, CPABHUBATH PE3YJbTaThl
M3MEpEHNH ¢ yu€TOM 3aIaHHON aOCONMIOTHON TOTPEITHOCTH;

MPOBOIUTH MCCJIEIOBAHUE 3aBUCUMOCTH ONHON (hM3UUECKON BEIMYUHBI OT
Ipyrod ¢ HCHOOIBb30BAaHUEM  NPSIMBIX  HU3MEpPEHUN  (3aBUCUMOCTD
COMPOTHUBIICHUS] TPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJAH TONEPEYHOrO
CEUYEHUSl U YIEIbHOIO CONPOTHUBIICHHS BEIIECTBA IIPOBOIHKMKA, CUJIbI TOKA,
UOYIIETO0 4Yepe3 IMPOBOAHUK, OT HaNpsHDKEHWsT Ha  MPOBOJHUKE,
UCCIICIOBAaHUE  MOCIEAOBATEIRHOIO W  MApAJUIETBHOTO  COEOUHEHHUI
MPOBOHUKOB): TUIAHUPOBATh HWCCJIENOBAaHUE, COOMpPATh YCTAHOBKY U
BBITIONHATh WM3MEPEHHUs, CJenys NPEIOKCHHOMY IUTaHy, (UKCUPOBATh
PE3yAbTaThl OTYYEHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U TpadHKOB, 1enarh
BBIBOJIBI 10 pE3y/IbTaTaM UCCJIEI0OBAHMUS;

MPOBOUTh KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BeNMUYWH (yaeiabHas
TEMIOEMKOCTh  BEIIECTBA, COMPOTHBICHWE TMPOBOAHMKA, pabora U
MOIIIHOCTh JJICKTPUUYECKOTO TOKA): TJIAaHUPOBATh HM3MEpPEHUs, COOMpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CJIEAys NPEIJIOKEHHONW HHCTPYKIUHU, U
BBIYHCIISATH 3HAYCHUE BEITMUNHBI;

coOronaTh MpaBuiia TEXHUKU 0€30MacHOCTH Tpu paboTe ¢ J1abopaTopHbIM
000pyI0BaHUEM;

XapakTepU30BaTh TMPUHIMUIBI  JEUCTBUA HW3YYCHHBIX MNPHOOPOB U
TEXHUYECKHX YCTPOUCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JIOMOB, TUTPOMETp, TTapoBasi TypOWHA, aMIIEpPMETP, BOIBTMETD,
CUETYMK DIICKTPUYECKOW DSHEPTHH, JIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBareIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
MPEAOXPAHUTEIN, AIEKTPOMATHUT, JIEKTPOABUTATENb MOCTOSHHOIO TOKA),
WCIIONB3YSl 3HAHUS O CBOMCTBaX (DM3UYECKUX SIBICHHM W HEOOXOIHUMBIE
bu3nYecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA UM HU3MEPUTEIbHBIC
npuOoOpbpl MO CXeMaM H CXEeMarTuYHbIM PHCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX
LENel ¢ MOCIeN0BaTENbHBIM U MAPAJIEIbHBIM COCIMHEHUEM AJIEMEHTOB,
pasnuyasi yCIoBHBIE 0003HAYCHHSI DJIEMEHTOB ANEKTPUUECKUX TETIEH;
OPUBOAUTH  NpUMEPHl  (HaXomuTh  WHGOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCTONBh30BaHMUS (U3MUECKUX 3HAHWK B TIOBCEIHEBHOMN



KU3HU JJIs1 oOecrieueHusi 0€30MacCHOCTH TPpH Oo0palieHnu ¢ mpudopamMu U
TEXHUYECKUMH yCTPOMUCTBAMH, COXPAHEHHUS 370POBbsI U COOIONCHHS] HOPM
HKOJIOTMYECKOTO TMOBEACHUS B OKPYKAIOIIEH Cpejie;

OCYHIIECTBIATh TMOWCK WHMOpManmu (PU3NYECKOTO  COAEPKAHUS B
WNuTtepHere, Ha OCHOBE WMEIOIIMXCS 3HAHUA U TyTEM CpaBHEHUS
JIOTIONTHUTETHHBIX UCTOYHUKOB BBIICNATH MH(DOPMAIIHIO, KOTOPAasl SIBISICTCS
MPOTUBOPEYUBON MITH MOXKET OBITh HEJJOCTOBEPHOM;

WCIIONB30BaTh MPU BBITIONHEHWN YYEOHBIX 3aJJaHUN HAYyYHO-TIOMYIISPHYIO
TuTepatypy GU3HUECKOTO COAEPKaHUs, CITPABOYHBIC MaTepUaibl, peCypcChl
cetu UHrepHer, Bramerpb nOpHEMaMU  KOHCIICKTHPOBAHHUS  TEKCTa,
npeodpazoBanust HHPOPMAITUU U3 OJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMS,
0000mas wHPOPMAIMIO W3 HECKOJBKMX HCTOYHUKOB (PU3HUECKOTO
colepKaHWs, B TOM 4YHUCJIE MYyOJUYHO TPEJCTABIATh PE3YJIbTaThl
MPOEKTHON WJIM WCCIENOBATEIbCKOM JESATEIBHOCTH, MPU STOM TPAMOTHO
WCTIONB30BaTh M3YYCHHBIM TMOHATHHHBIA  ammapar Kypca (QU3HKH,
COIIPOBOXK/IaTh BBICTYIUICHHUE MIPE3CHTAIINCH;

IpPU  BHITIOTHEHUH YYEOHBIX TPOEKTOB M UCCIENOBAaHUN (PU3NUYECKHUX
MPOIIECCOB paclpenessTh O00sS3aHHOCTH B TPYIMIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTh 32 BBHITIOJHCHUEM IUTaHA JEUCTBUM U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B
JeSTENBHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHHKATHUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHiry obydenust B 9 KJj1acce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y OOYYAIOIINXCS YMEHHIMA:

UCIIOJIb30BaTh MOHATHS: CHCTEMa OTCu€ra, MaTrephaibHas TOuKa,
TPAeKTOPHS, OTHOCUTEIHHOCTh MEXaHHMYECKOTO IBMKECHHS, Iedopmarius
(ympyrasi, mniacTtuyeckasl), TPEHHE, LEHTPOCTPEMHTENIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, IEHTP THKECTH, aOCOTIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KoleOaHus U
BOJTHBI, 3BYK, MH(PaA3BYK U yIBTPa3BYK, dJCKTPOMArHUTHBIC BOJHBI, IITKaJa
AIIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TalTbHO30PKOCTh, CTIEKTPhI
UCITyCKaHUs U TOIIONIeHus, anb(da, 0eTa- 1 raMMa-u3ITydeHus, N30TOIIbI,
s/IepHasi SHEPreTUKa;

paznuyaTth SBJICHHS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOIMHEITHOE
JBUKCHUE, PABHOYCKOPEHHOE TMPSIMOIMHEHHOE BIKEHHE, CBOOOMHOE
MaJIcHUE TeJ, PaBHOMEPHOE IBMXEHHUE MO OKPYKHOCTH, B3aUMOJEICTBUE
TeJ, PEaKTUBHOE JBIDKEHHUE, KoneOaTelbHOE IBWIKEHHE (3aTyXarolue u
BBIHYXKJICHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAKECHUE
3ByKa, MPSAMOJIMHEHWHOE PacCHpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOKEHHUE OEJIOro CBETa B
CIEKTp U CIOXKEHHE CHEKTPaJbHbIX I[BETOB, JUCIEpPCUSl CBETA,
€CTECTBEHHAas PaJUOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa



M3JIy4YEHUsI) TI0 ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PU3UYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSBICHHWE M3YYEHHBIX (U3MYECKUX  SIBICHHA B
OKpy’KarIieM MHupe (B TOM uHcie (pu3ndeckue SBICHHS B TPUPOJIE:
MPUINBBI U OTIUBBI, ABMAKEHUE T1aHeT CONHEYHON CUCTEMBI, pEaKTUBHOE
IBUKEHUE JKUBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAaMH, 5X0, IBETa Tell,
ONTUYECKHUE SIBJICHHUS B TPHUPOJE, OMOIOTHYECKOE ICHCTBHE BHIIUMOTO,
yABTPa(HONETOBOTO M PEHTTCHOBCKOTO  W3IIYYCHHH, €CTeCTBEHHBIN
paANoOaKTUBHBIN (POH, KOCMUYECKHE Jy4Yd, PaJUOAKTUBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEMUCTBUE PAJUOAKTUBHBIX M3IyYEHUN Ha
OpraHu3M 4YeJIOBEKa), MpH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISATH CYIIECTBEHHBIE CBOWCTBA (NMPHU3HAKH) (PU3UUYECKHUX
SIBJICHUU;

OIKCHIBaTh W3yYCHHBIE CBOMCTBA TEN U (DU3UUECKHUE SIBICHUS, UCTIOIb3YSI
¢bu3nYecKkue BENMYWHBI (CpPEeNHSs W MTHOBEHHash CKOPOCTh Teia IMpHU
HEPAaBHOMEPHOM JIBUKCHUU, YCKOPEHHE, NEpEMELICHHUE, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTrOCTH, CHJIa TSIKECTU, YCKOPEHUE
CBOOOMHOTO TAJEHUsI, BEC Tela, HUMIIYJAbC Tella, HWMIYIbC CHIIBI,
MeXaHh4yeckass pabora W MOIIHOCTh, MOTEHIIMATbHAS DHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTEHIMAJIbHAS PHEPrus CKaTou
MPYXXUHBI, KUHETHYECKas DJSHEpPrus, IMOJIHAsI MEXaHU4ecKas HSHeprus,
MEePHOA M YacToTa KojeOaHWi, AJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEJIOMJIEHUS CPEbl), MPU ONUCAHUU
MPaBWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIONb3YEMbIX BEJIMYHH,
00O3HAUCHUA W EAWHHIBI (PU3NYECKUX BEIWYMH, HAXOMUTH (HOPMYIIHI,
CBSI3bIBAIOIINE JTaHHYIO (PU3MUECKYIO0 BEIMYUHY C JAPYTUMHU BEJIMYMHAMH,
CTPOUTH TpadUKN U3yUECHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIUYNH;
XapakTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U IPOIECCHI,
UCIIONIb3Yysl 3aKOH COXPAHEHHUsI SHEPruu, 3aKOH BCEMUPHOrO TATOTEHUS,
NPUHLMUI CYHEPHO3UIMU CWJI, MPUHLUI OTHOCHUTENbHOCTH ['anunes,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHUS MMIYJIbCa, 3aKOHBI OTPAKEHUS H
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAI0BOT0 U MacCOBOTO YHCEI
IpU SAEPHBIX PEAKIUAX, MPU ITOM JaBaTh CJIOBECHYIO (HOPMYTUPOBKY
3aKOHA U 3alIUChIBaTh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3MYECKHUE TPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKHUX
[IaroB ¢ OMopod Ha 2-3 H3y4YEeHHBIX CBOWCTBA (MU3MUECKUX SIBICHUH,
(bU3UYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacuy€THble 3aJauyd (ONMUparolldecss Ha cucremy w3 2-3
YpaBHEHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIONINE (HU3UIECCKUE
BEJIMYMHBI: HAa OCHOBE aHajiu3a YCIOBUS 3a/la4yd 3alUChIBaThb KpaTKoOe



YCJIOBHE, BBISBISATH HEJOCTAIONINE WIM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (HOPMYIIBI, HEOOXOMUMBIE ISl PEIICHUS, MPOBOAUTH PACUETHI U
OLICHUBAaTh  PEATUCTHYHOCTh TMOJYYEHHOTO 3HA4YCHHUS  (HU3HUUECKON
BEJTUYHHBI;

pacmo3HaBarh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOIIU
(GU3UYECKUX METONOB, HWCMONb3Yys OINWCAHUE WCCICNOBAaHUS, BBIICIAThH
MpoBepsieMOe  MPEANOIOKEHHE, OICHUBATh MPABWIBHOCTh  TOPSAKA
MPOBEJICHUSI  WCCIEAOBAaHUsS, JIeNlaTh  BBIBOABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIONECHUI U OTIBITOB;

MPOBOIUTH OMBITHI TO HAOMIONCHHWIO (DU3UYECKUX  SBICHUN WU
¢bu3uYecKuX CBOMCTB Tenl (M3ydeHHe BTOpOro 3akoHa HbiOTOHA, 3aKoHA
COXpaHEHHUs DJHEPTHUH, 3aBUCHUMOCTh TMEpHoAa KoleOaHWUW MPYKHHHOTO
MasTHHUKA OT MAacChl Tpy3a U KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCThH OT
aMIUTUTYIBI MAJIBIX KOJICOaHM, MPSMOIMHEHHOE PACTIPOCTPAHEHHUE CBETA,
pasnoxeHue Oenoro CBeTa B CHEKTpP, M3yUeHHUE CBOWCTB M300paKCHHS B
MJIOCKOM 3€pKajieé W CBOMCTB HM300paKE€HUs TMpeaAMeTa B coOuparomiei
JUH3e, HAONIOACHUE CIUIONIHBIX W JIMHEWYaThIX CIEKTPOB H3IyUYCHUS):
CaMOCTOSITEJIBHO ~ cOOMpaTh  YCTAaHOBKY M3  M30BITOYHOTO  Habopa
000py/IOBaHUsI, OMMMCHIBATh XOJ OIBITA M €r0 Pe3yibTaThl, (POPMyIUpPOBaTH
BBIBOJIBI;

MPOBOMUTE TIPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX U3MEPEHUM, Ompenesis
CpenHee 3Ha4YeHHWEe u3MepsieMoil BeTWYuHBl ((OKYCHOE pPacCTOSHHE
coOuparoreil JMH3bI), OOOCHOBBIBAaTH BHIOOP crmoco0a H3MEPEHHS
(M3MEpHUTENHLHOTO TPUOOPA);

MPOBOUTH HCCIEOBAHUE 3aBUCHUMOCTEH (DU3MYECKUX BEJIMYUH C
MCIIOJTb30BAaHUEM MIPSIMBIX U3MEPEHUH (3aBHCHUMOCTD IyTH OT BPEMEHU MPHU
PaBHOYCKOPEHHOM JBMKCHHHM ©0€3 HaYaJbHOM CKOPOCTH, Tepuoaa
KoJIeOaHM MaTeMaTuyecKoro MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yIJia OTpakKeHHsI CBETa OT yIvla MaJeHUs M yIjia MPEeJIOMJICHHS OT YIia
najieHus1): TJIAHUPOBaTh UCCIENOBAaHUE, CaMOCTOSITEIbHO COOMpATh
YCTAaHOBKY,  (PUKCUpOBaTh  pe3yJibTaThl  MMOJYYEHHOM  3aBHCHUMOCTHU
bU3NYeCKUX BETUYMH B BHUJE TaOIWIl U TPadUKOB, NI€TIaTh BBIBOIBI II0
pe3yabraraM UCCIe0BaHNS;

MPOBOUTh KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEIUYUH (CpemaHss
CKOPOCTh M YCKOPEHHE TeJia IPH PaBHOYCKOPEHHOM JBMKEHUH, YCKOPEHHE
CBOOOMHOTO TAaACHUS, >KECTKOCTh TPYKHUHBI, KOIPOUIIMEHT TpPECHHUS
CKOJNBKEHHUS, MeXaHWdeckas padoTa W MOIIHOCTb, YacTOTa M TEPHUOJ
KOJI€OaHMI MaTeMaTHIECKOTO U MPYKHHHOTO MasTHUKOB, ONTHYECKAs CHUJIa
coOuparorieil JWH3bI, PaJAMOAKTUBHBIN (OH): TJIAHUPOBATh H3MEPEHHS,
coOuparh JKCHNEPUMEHTANIbHYIO YCTAaHOBKY U BBITIOJNHATh W3MEPEHHUS,
clemysl MPEIOKEHHOW WHCTPYKIIMH, BBIYHUCISATH 3HAYCHHE BEITUYMHBI U
aHAJIM3WpOBaTh  TOJNYYCHHBIE  pPE3ylIbTaThl €  yduyé€TOM  3aJlaHHOMN
MOTPEIIHOCTH U3MEPEHU;



coOroNaTh MpaBuiia TEXHUKU 0€30MacHOCTH Tpu paboTe ¢ J1abopaTopHbIM
000pyIOBaHUEM;

pa3nuYarth OCHOBHBIC TPU3HAKKM M3YYEHHBIX (PU3NYECKUX MOJETeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJNO, TOYCUHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, TUIaHeTapHasi MOJIENIb aToMa, HYKJIOHHAsT MOJIETTh
aTOMHOTO SI7Pa;

XapakTepU30BaTh TMPUHIMUIBI  JEWCTBUS HW3YYCHHBIX MNPHOOPOB U
TEXHUYECKHX YCTPOWCTB C OMOpPONM Ha HMX ONUCaHus (B TOM YHCIE:
CIUJOMETp, NaTYUKU TOJIOKECHHS, PACCTOSHUS M YCKOPEHHMsI, paKeTa,
9XOJIOT, O4YKH, TMEpUCKor, QoToamnmapar, ONTUYECKHE CBETOBOIBI,
CIIEKTPOCKOM, JI03UMETp, Kamepa BuibcoHa), uUCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBICHUNW U  HEOOXomUMbIE  (PU3HUECKHE
3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMbl M CXEMATHYHBbIE PUCYHKH W3YyYECHHBIX TEXHUYECKHX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOIOTMUECKHX IMPOIECCOB
IpU pElIeHUH Yy4eOHO-TIPAKTUYECKUX 3ajad, ONTUYECKHE CXEMbl ISt
MOCTPOEHUS N300paKEHUH B TIIOCKOM 3€pKajie ¥ COOMPArOIIeii TUH3E;
OPUBOAUTH  MpUMEPHl  (HaXomuTh  WHGOpPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCTONBh30BaHMUS (U3MUECKUX 3HAHWA B TIOBCETHEBHOMN
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH TP O0palieHnu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOMUCTBAMH, COXPAHEHHUS 370POBbsI U COOIIONCHHS] HOPM
HKOJIOTMYECKOTO TMOBEACHUS B OKPYKAIOIIEH Cpejie;

OCYIIECTBIATh TMOUCK WHGOpManmu (PU3NIECKOTO  COAEp)KAaHUS B
WuTepuere, caMoCTOATEIHHO (DOPMYIHPYSI TTOMCKOBBIM 3ampoc, HAXOTUTh
MyTH OMpPEACIICHUs JOCTOBEPHOCTH IMONYYCHHONH MH(OpPMAIIMN HAa OCHOBE
UMEIOIINUXCS 3HAHUH U JTOTOJTHUTEIIBHBIX HCTOYHHUKOB,;

WCIION30BaTh TPU BBITIONHEHWN YYEOHBIX 3aJJaHUN HAYyYHO-TIOMYIISPHYIO
TuTepaTypy GU3HUECKOTO COAEPKaHUs, CITPABOYHBIE MaTepUaiIbl, peCypChl
cetu UHrepHer, Bramerb nUpHEMaMU  KOHCIICKTHPOBAHHUS  TEKCTa,
npeodpazoBaHust HHPOPMAITUU U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
Co3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHpOpMaIMM M3 HECKOIBKUX HMCTOUYHUKOB (DU3UYECKOTO comepKaHus,
MyOJIMYHO TPENICTABISATh PE3YJIbTaThl MPOSKTHOW HIIM HCCIIEOBATEIHCKON
NESTENBbHOCTH, TP OTOM TPAMOTHO  HCIIONBb30BaTh  M3yYCHHBIN
MOHSITUMHBINA ammapar u3y4aeMmMoro paszzaena (U3WKu W COMPOBOXKIIATH
BBICTYIUICHHE TIpe3eHTanued ¢ y4ETOM OCOOCHHOCTEH  ayIuTOPUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
No KosinuecTBo 4acon DJIEKTPOHHbBbIE
" | HaumMeHOBaHHe pa3iejioB U (undposbie)
n/ Konrpoabunl | Ilpakruyeckn
TeM NMPOrpaMmMbl Bcero o0pa3oBaTe/ibHbIE
I e padoTbI e padoTbI
pecypcsbl
Pasznen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpa
bu6moreka [IOK
1.1 ®du3snka - HayKa O pUpoae 2 https://m.edsoo.ru/7f41619
4
bu6moreka [IOK
1.2 dOusnvecKrue BeITUINHbI 2 1 https://m.edsoo.ru/7f41619

4

13 EcrecTBeHHOHAYUYHBINH METO
' MMO3HAHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41619
4

Hroro no pazaeny 6

Paznen 2. [lepBoHayajibHbIe CBeleHUSI O CTPOCHUM BelllecTBa

2.1 Crpoenue BeliecTa 1

bu6moreka [IOK
https://m.edsoo.ru/7f41619
4

JIBrmykeHne u B3aUMOACHCTBHE

bu6moreka [IOK

2.2 2 1 https://m.edsoo.ru/7f41619
YaCTHII BEIIECTBA 4
bu6moreka [IOK
ArperarHble COCTOSTHUS
2.3 2 https://m.edsoo.ru/7f41619

BCIIICCTBA

4

Hroro no pazaeny 5
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Pa3nen 3. /IBuskeHue U B3aumMoaeicTBHE TeJl

3.1

Mexannueckoe IBUKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41619
4

3.2

WNuepius, macca, MIOTHOCTh

bu6moreka [IOK
https://m.edsoo.ru/7f41619
4

3.3

Cuia. Bune! cun

14

bu6moreka [IOK
https://m.edsoo.ru/7f41619
4

Hroro no pazaeny

21

Pasznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Hasnenue. [lepenaya

bu6moreka [IOK

4.1 JTaBJICHUS TBEPIBIMU TEIIAMU, 3 https://m.edsoo.ru/7f41619
JKUIKOCTAMU U ra3aMu 4
bu6moreka [IOK
4.2 JlaBneHue KuIKOCTH 5 https://m.edsoo.ru/7f41619
4
bu6moreka [IOK
4.3 AtMmocdepHoe aBieHHe 6 https://m.edsoo.ru/7f41619
4
. bu6moreka [IOK
JlelicTBHE JXMAKOCTH U Ta3a Ha
4.4 . 7 https://m.edsoo.ru/7f41619
MOTPY’KEHHOE B HUX TEJIO 4
Hroro no pazaeny 21
Pa3zjnen 5. Pabora 1 MOIIHOCTH. JHEPrus
5.1 Pa6ora u MmomrHOCTB 3 Brbmaorexa [IOK

https://m.edsoo.ru/7f41619
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4

bu6mmoreka [IOK

5.2 [IpocTbie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f41619
4
bu6moreka [IOK
5.3 MexaHuueckast SHEpPTrust 4 1 https://m.edsoo.ru/7f41619
4
Hroro no pazaeny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOI'PAMME



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

8 KUIACC

No KosnvyecTBO 4acon DJIEKTPOHHbIE
" | HaumMeHOBaHHe pa3ieioB (undposbie)
n/ Konrpoabunl | IlpakTuyeckn
U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
I e padoTbI e padoTbI
pecypchl
Pa3nea 1. TenyioBblie iBJIeHUSA
. bu6mmoreka [IOK
Crpoenue u cBoiicTBa
1.1 7 https://m.edsoo.ru/7f4181¢
BEIllECTBA .
bu6moreka [IOK
1.2 TemtoBble poLieCcCh 21 1 5 https://m.edsoo.ru/7f4181c
S
Hroro no pazaeny 28
Pa3zjien 2. DjieKTpuyecKkue U MATHUTHbIE SIBJICHUS
DJIEKTPUYCCKUE 3aPsIIbl. bubnuoreka [IOK
2.1 3apspKEeHHbIE Tena U UX 7 1 https://m.edsoo.ru/7f4181c
B3aMOJICUCTBUE €
. bu6moreka [IOK
[TocTosiHHbBIM
2.2 . 20 1 7 https://m.edsoo.ru/7f4181c¢
ANIEKTPUYECKUHN TOK .
bu6moreka [IOK
2.3 MarsuTtHsle SBICHHS 6 1 1.5 https://m.edsoo.ru/7f4181¢
S
bu6moreka [IOK
DNeKTpOMarHUuTHas
2.4 4 https://m.edsoo.ru/7f4181¢
WHIYKITUS .
Hroro no pazaeny 37
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9 KUIACC

No KosnvyecTBO 4acon DJIEKTPOHHbIE
" | HaumMeHOBaHHe pa3ieioB (undposbie)
n/ Konrpoabunl | IlpakTuyeckn
U TeM MPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
I e padoTbI e padoTbI
pecypchl
Pa3nen 1. Mexann4deckue siBJICHHUSA
bu6mmoreka [IOK
Mexannueckoe IBUKEHUE
1.1 10 1 https://m.edsoo.ru/7f41a4a
1 CITOCOOBI €r0 ONUCAaHMS p
bu6moreka [IOK
1.2 B3aumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bu6moreka [IOK
1.3 3aKOHBI COXPAHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazaeny 40
Pa3nena 2. Mexannyeckue KoJIe0aHUs M BOJHBI
bu6moreka [IOK
2.1 MexaHnudeckue KojieOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bu6moreka [IOK
MexaHn4ecKre BOTHBI.
2.2 8 1 3 https://m.edsoo.ru/7f41a4a
3BYyK
6
Hroro no pazaeny 15

Pa3zjien 3. DjIeKTPOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

3.1

SHCKTpOMaFHI/ITHOC IoJIc 1
QJICKTPOMAardHuTHBLIC BOJIHBI

6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a
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o)

Hroro no pazaeny 6
Pa3nena 4. CBeToBbIE SIBJEHUS
bu6mmoreka [IOK
3aKoHBI PacPOCTPaHEHUS
4.1 6 https://m.edsoo.ru/7f41ada
cBeTa
6
bu6moreka [IOK
JIMH3bI U onTHYECKHE
4.2 6 https://m.edsoo.ru/7f41ada
MPUOOPHI p
bu6moreka [IOK
Paznoxenue 6enoro ceera
43 3 https://m.edsoo.ru/7f41a4a
B CIICKTP
6
Hroro no pazaeny 15
Pa3nena 5. KBanToBBIE SIBJEHUS
bu6moreka [IOK
Ucnyckanue u
5.1 4 https://m.edsoo.ru/7f41a4a
TMIOTJIONIEHUE CBETa aTOMOM p
bu6moreka [IOK
5.2 CrpoeHue aTOMHOTO sipa 6 https://m.edsoo.ru/7f41a4a
6
bu6moreka [IOK
5.3 SAnepHble peakuuu 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pazaeny 17

Paznen 6. [loBTopuTe/ibHO-0000IAIOIIIMIA MOLYJ/Ib

6.1

[ToBTOpeHue u 0600IIEHNE
COZIepIKaHus Kypca

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a
6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/
n

Tema ypoka

Koan4yecTBo 4acos

Bcero

KoHTpoabHbI
e padoTbI

IpakTHyecku
e padoTbI

Jara
U3yYeHH
s

DJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaresibHbIE

pecypchl

®du3uKa — HayKa O IPUPOJIE.
SIBneHust npupoibl

dusnyeckue SIBICHUS

Ouznyeckue BEIUUYUHBI U UX
U3MepeHue

Ypoxk-uccnenoBanue
"M3Mepenne TeMneparypsl
MIPH MIOMOIIU KUAKOCTHOTO
TepMOMETpA U JaTyuKa
Temneparypsr"”

MeTop1 HayYHOTO TTO3HAHMSL.
Onucanne GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJIeIei

bu6moreka [IOK
https://m.edsoo.ru/ff09{72
a

Ypoxk-uccnenoBanue
"[IpoBepka runoTe3sl:
JTATbHOCTH TTOJETA IIapHUKa,
MYyLIEHHOTO TOPU30HTAJIBHO,
TeM OoJbIIEe, YeM OOJIBIIIE
BbICOTA MycKa"

Crpoenue BemectBa. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE
CTpOEHHUE BelIeCTBa

bu6moreka [IOK
https://m.edsoo.ru/ff09fe0
a
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bu6moreka [IOK

8 JIBr>KeHUE yacTull BellecTBa https://m.edsoo.ru/ff0a013
€

VYpoxk-uccnenoBanue « ONbITHI

9 10 HAOJIFOINEHUIO TEIUIOBOIO
pacIIUpEeHUS Ta30B»

10 ArperatHble COCTOSTHUS
BEIllECTBA
OcobeHHOCTH arperaTHbIX
cocrostHui Boabl. O000IICHNE bubnuoreka [IOK

11 10 paszueny https://m.edsoo.ru/ff0a037
«IlepBoHavyasIbHBIC CBENICHUS 8
0 CTPOCHUH BEIICCTBAY
MexaHH4eCKoe ABIIKCHHE. bubnuoreka [IOK

12 PaBHOMepHOE 1 https://m.edsoo.ru/ff0a05¢
HEpPaBHOMEPHOE JIBUKCHHUE 6
Cxkopoctb. Enunuiie Bubmiorexa LIOK

13 https://m.edsoo.ru/ff0a079
CKOPOCTH .

bu6moreka [IOK

Pacuer nytu u Bpemenu

14 https://m.edsoo.ru/ff0a0ae
JIBKEHUS 4
WNuepuus. Macca — mepa bubmmorexa LHOK

15 https://m.edsoo.ru/ff0a0cl
WHEPTHOCTH TEI 0
[TmoTHOCTH BemecTBa. Pacuer bubnuoreka [IOK

16 Macchl M 00beMa Tela 1Mo ero https://m.edsoo.ru/ff0a0fe
MJIOTHOCTH e

17 Jlabopatopnas pabota
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«OmnpeneneHue mMIOTHOCTH
TBEPJIOTO TEJa»

Pemrenue 3agay no teme

bu6mmoreka [IOK

18 " " https://m.edsoo.ru/ff0al23
[ImoTHOCTH BemecTBa .
Cuna kak XxapaKTepucTuKa
19 B3auMoaencTausa Tea. Cuina
yrpyroctu. 3akoH ['yka
JlabopatopHas pabota
«/3yueHue 3aBUCUMOCTH
20 pacTsukeHus (aedopMariun)
MIPYXUHBI OT MPUIIOKEHHOMN
CHJIBI»
71 SBnenue Tarorenus. Cuna
TSOKECTH
CBs13b MEXK]1y CUJION TSKECTH
. bu6moreka [IOK
U mMaccoi Tena. Bec Tena.
22 https://m.edsoo.ru/ff0al77
Pemrenue 3agay no teme 2
"Cuna TsixecTn" -
Cuna TSKECTH Ha JPyTrUX bubnuoreka [IOK
23 miaHerax. ®uznyeckue https://m.edsoo.ru/ff0al50
XapaKTePUCTUKH TUIAHET 2
bu6moreka [IOK
24 N3mepenue cuit. flunamomerp https://m.edsoo.ru/ff0al 8¢
c
bu6moreka [IOK
25 Bec tena. HeBecomocth https://m.edsoo.ru/ff0al 77
8
26 CnoxeHue IByX CHII, bu6moreka [IOK
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HaMpaBJIECHHBIX 110 OJTHOM
npsmMoil. PaBHozaeicTByomas
CHuII

https://m.edsoo.ru/ff0ala7
0

27

Pemrenue 3agau no teme
"PaBHojelcTBYOMas cui'”

28

Cuna tpeHus u e€ BUIbL.
Tpenue B mpupojie U TEXHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0alb9
c

29

JlabopatopHas pabota
«/3yueHue 3aBUCUMOCTH
CHJIBI TPEHUS CKOJIBKEHHUS OT
CHJIBI IaBJICHUS U XapaKrepa
COTIPUKACAIOIINXCS
TMOBEPXHOCTEI»

bu6moreka [IOK
https://m.edsoo.ru/ff0alcc
8

30

Pemenue 3agay Ha
orpeniesieHue
PaBHOJICUCTBYIOIIEH CHIIbI

31

Pemienue 3agay mo temMam:
«Bec Tenay, «I'paduyeckoe
n3o0paxkenue crny, «CUibDy,
«PaBHOZIEHUCTBYIOIIAS CHID)

bu6moreka [IOK
https://m.edsoo.ru/ff0alde
0

32

KonTponwsHas pabora 1o
TeMaMm: «MexaHn4ecKoe
IBIDKEHHEY», «Macca,
IJIOTHOCTEY, «Bec Tenay,
«I'padnueckoe nzobpakeHue
cr, « CHIIBD)

33

JlaBnenne. CriocoObl
YMCHBIIICHUS U YBEITHUCHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a20a
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JaBJIECHUS

6

JaBnenue raza. 3aBUCHMOCTb

bu6moreka [IOK

34 JABJICHUS Ta3a OT 00bEMa, https://m.edsoo.ru/ff0a237
TEMIIEPaTyPEI 6
[lepenaua naBnenus
N bubnuorexa [IOK
TBEPIBIMU TEIAMH,
35 https://m.edsoo.ru/ff0a25b
XKHUJKOCTSIMH M Ta3aMu. 3aKOH 0
[Tackans B
JlaBiieHHE B )KHIKOCTH U Ta3e, bubnuoreka [IOK
36 BBI3BAHHOE JICHCTBUEM CHJIbI https://m.edsoo.ru/ff0a271
TAKECTH 8
Pemienue 3agay no teme bubnuoreka [IOK
37 «JlaBneHue B KUJKOCTH U https://m.edsoo.ru/ff0a282
rase. 3akoH [Tackas» 6
bu6moreka [IOK
38 Coolmaromuecs cocy bl https://m.edsoo.ru/ff0a297
0
bu6moreka [IOK
39 ['uppaBnuueckuii mpecc https://m.edsoo.ru/ff0a313
6
40 Manomerpsl. [TopiiaeBoi
YKUJIKOCTHBI HACOC
Atmocdepa 3emn u bubmmorexa [IOK
41 . https://m.edsoo.ru/ff0a2b5
MPUYMHBI €€ CYyIIECTBOBAHUS .
Bec Boznyxa. AtmMocdepHoe bubmmorexa [IOK
42 https://m.edsoo.ru/ff0a2b5
JaBJICHUE .
43 N3mepenne armochepHoro bu6moreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

nasnenusi. OnbiT Toppuueniun

https://m.edsoo.ru/ff0a2da
8

3aBUCUMOCTH aTMOCHEPHOTO

bu6moreka [IOK

44 JIaBJICHUS OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2fc
YPOBHEM MODSI 4
bapomerp-anepoun. bubmuorexa [IOK
45 AtmocdepHoe aBieHHe Ha https://m.edsoo.ru/ff0a2fc
Pa3IMYHbIX BHICOTAX 4
46 Pemenue 3agauy no teme "
AtmocdepHoe naBnenue"
JlelicTBHE JXMAKOCTH U Ta3a Ha bubnuoreka [IOK
47 IIOIPY>KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a327
ApxumeoBa cuiia 6
Jlabopatopnas pabota
«Omnpenenenune bubmuorexa LIOK
48 BBITAJIKUBAIOIIECH CUIIBI, https://m.edsoo.ru/ff0a33f
JIEUCTBYIOIIEH HA TEJIO, c
MOTPYKEHHOE B KUAKOCTH
JlabopatopHas pabota 1o
teme «MccnenoBanue bubnuoreka [IOK
49 3aBHCHUMOCTH BeCa Tejia B https://m.edsoo.ru/ff0a351
BOJIE OT 00BEMA MOrPYKEHHOM 4
B JKUJIKOCTh YaCTH TeJlay
bu6moreka [IOK
50 [ImaBanue ten https://m.edsoo.ru/ff0a3a9
6
Jlabopatopnas pabota
51 "KoHCTpyHpoBaHue

apeoMeTpa Win
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KOHCTPYUPOBAHUE JIOAKU U
OIpeJIETICHUE €€
rpy30n01bEMHOCTH"

Pemienue 3agay mo temMam:
«ITnaBanue cynos.

bu6moreka [IOK

52 Bo3snyxomiaBanue», https://m.edsoo.ru/ff0a365
«JlaBneHue TBepABIX TEll, 4
SKUJIKOCTEHN U ra3oBy
KonTponwsHas pabora 1o teme
53 «JlaBneHnue TBEpABIX TEI,
SKUJIKOCTEHN U ra3oBy
bu6moreka [IOK
54 Mexanuueckasi pabora https://m.edsoo.ru/ff0a3f8
2
MormHocth. EnuauIB Bubmiorexa LIOK
55 https://m.edsoo.ru/ff0a3f8
MOIITHOCTH )
VYpoxk-uccinenosanue "Pacuér
56 MOIIHOCTH, Pa3BUBAEMOI TIpU 1
noanéme 1o JectHuie"
57 [Ipocthie MexaHu3MBbI. Phryar.
PaBHOBecue cuit Ha pbiuare
Peruaru B TexHuke, ObITY U
bu6moreka [IOK
npupoe. JlaboparopHas
58 0.5 https://m.edsoo.ru/ff0a478
pabora «VccnenoBanue .
YCJIOBUH PaBHOBECHSI pbIyara -
Pemienue 3agay no teme bubnuoreka [IOK
59 «Ycn0BUs paBHOBECHS https://m.edsoo.ru/ff0a48a

pbrdara

6
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KoaddunmenT noneznoro
JNEUCTBUSI MEXAaHU3MA.

60 Jlabopatopnas pabota 0.5
«3mepenue KIIJ] HaknoHHOM
TJTOCKOCTHY
Pemrenue 3agay no teme Bubmiorexa LIOK
61 " " https://m.edsoo.ru/ff0adc4
Pa6ora, momuocTs, KIT/] g
Mexanunueckas SHeprusl. bubnuoreka [IOK
62 Kunernueckas u https://m.edsoo.ru/ff0a425
MOTCHITUAIbHAS SHEPT U 2
3aKOH COXpaHEHUsI bubmmorexa LHOK
63 . https://m.edsoo.ru/ff0a436
MEXaHHYECKON dHEPTUU 0
YPOK-3KCIIEPUMEHT 1O TEME
"DKCrepUMEHTAIbHOE
OTIPEICIICHHE N3MCHCHHUS
64 KHHETUYECKOHN 1 1
MOTCHITUATBHON YHEPTUHU TIPH
CKaTBIBAHUH TeJjIa 110
HaAKJIOHHOM IIOCKOCTH"
KonTponwsHas pabora 1o teme
65 «PaboTa 1 MOIIIHOCTA.
DHeprus»
PesepBHbiit ypok. Pabora ¢ Bbubmuorexa [OK
66 TEKCTaMH I10 TEME https://m.edsoo.ru/ff0adee
"Mexanuyeckoe aBuxeHue" 6
67 PesepBubiit ypok. Pabora ¢ bubnuoreka [IOK

TekcTaMH 110 Teme "JlaBinenue

https://m.edsoo.ru/ff0a4ffe
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TBEPIBIX TEJ, KUJIKOCTEH 1
razoB"

PesepHbiit ypok. Pabora ¢
68 Tekctamu 1o Teme "Pabora.
MomtHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

68

12




8 KUIACC

KosnuyecTBo 4acon DJIEKTPOHHbIE
Ne Jara
uudgpoBbie
n/ | Tema ypoka Konrpoabunl | IlpakTuyecku | HM3y4YeHH
Bcero oOpa3oBareJibHbIE
I e padoTbI e padoTbI A
pecypcsbl
OCHOBHBIE TTOJIOKEHUS
. bu6moreka [IOK
MOJIEKYJISIPHO-KUHETHUECKOM
1 1 https://m.edsoo.ru/ff0a525
TEOPUHU U UX ONBITHBIE p
IOATBEPKIACHUA B
) Macca u pa3mep aToMOB U |
MOJIEKYJI
Mogenu TBEPIOTO, KUIKOTO U Bbubmuorexa [JOK
3 ra3o00pa3HOro COCTOSTHUI 1 https://m.edsoo.ru/ff0a540
BEIIECTBA €
OOBbsiCHEHUE CBOICTB
TBEPJIOTO, )KUJKOTO U
4 ra3000pa3HOro COCTOSTHUH !
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUU
bu6moreka [IOK
Kpucrannmyeckue u
5 1 https://m.edsoo.ru/ff0a580
amopdHbIe Tena 0
CmaunBanue u Bbubmuoreka [1ITOK
6 KalJUISIPHOCT. 1 https://m.edsoo.ru/ff0a553
[ToBepXHOCTHOE HATSHKEHUE 0
7 TeroBoe pacuipeHue u 1 bubnuoreka [IOK

CXKaTrue

https://m.edsoo.ru/ff0a5a2
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o)

Temneparypa. CBsizb

HEOOXOIUMOTr0 JUIS

8 TeMIIEpaTypbl CO CKOPOCTHIO
TETJIOBOTO JBMIKEHUS YaCTHIL
BuyTpeHnHsis sHeprus. bu6moreka [IOK
9 Crioco0Obl U3MEHEHUS https://m.edsoo.ru/ff0a5c6
BHYTPEHHEH SHEPIHH 0
bu6moreka [IOK
10 Buns! Tennonepenaun https://m.edsoo.ru/ff0a64 1
2
Ypok-koH(pepeHIus
"[IpakTuyeckoe
bu6moreka [IOK
HCIIOJIb30BAaHUE TETIJIOBBIX
11 . https://m.edsoo.ru/ff0a65¢
CBOMCTB BEIECTB U 0
MaTepuajaoB B LEIX a
sHeprocOepexeHus"
bu6mmoreka [IOK
KonuyecTBo TemioThl.
12 https://m.edsoo.ru/ff0a697
VnenapHas TEMIIOEMKOCTE p
VYpaBHEHHE TEIIIOBOTO bubmuorexa [IOK
13 Oamanca. TermmooOMeH u https://m.edsoo.ru/ff0a708
TEIJIOBOE PAaBHOBECHUE 8
JlabopatopHas pabota
"Uccnenosanue sBICHUI bubnnorexa [JOK
14 TEII000MeHa MpHu https://m.edsoo.ru/ff0a6a9
CMELIMBAHUU XOJIOJHON U 8
ropsiueit Bojb"
15 PacueT xonudecTBa TEIUIOTHI,
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Harp€BaHHusd TCJ1a U
BBLICIACMOI'O UM IIpHU

OXJIKICHUH
JlaboparopHas pabora bubmuorexa [IOK

16 "Onpeznenenue yaenbHOM https://m.edsoo.ru/ff0a6bb
TEIUIOEMKOCTH BeriecTsa" 0

bu6moreka [IOK

DHeprus TOIMBa. YaeabHas

17 https://m.edsoo.ru/ff0a7b5
TEIJI0Ta CTOPAHMS .
[InaBneHue u OTBEpICBaHNE bubnuoreka [IOK

18 KPUCTAJUIMYECKUX TEJL. https://m.edsoo.ru/ff0a71d
VYnenpHas TEMI0Ta IUIABJICHUS 2
JlaboparopHas pabora bubmuorexa [IOK

19 "Onpeznenenue yaenbHOM https://m.edsoo.ru/ff0a72f
TEIUIOTHI IUIaBJIeHU Jbpaa" €

bu6moreka [IOK

[TapooGpa3zoBanue u

20 https://m.edsoo.ru/ff0a740
koHAeHcanus. Mcnapenue .
Kunenue. YnenbpHasa Temiora
napoo0Opa3zoBaHus U bubmuorexa LIOK

21 KOHJCHCAIH. 3aBUCUMOCTh https://m.edsoo.ru/ff0a786
TEeMIIepaTypbl KATICHHSI OT c
aTMoC(hepHOTO JaBJICHUS
BrnaxnocTs Bo3ayXa.
JlaboparopHas pabora bubmuorexa [IOK

22 "Onpenenenue https://m.edsoo.ru/ff0a762
OTHOCHUTEILHOHN BIQKHOCTH 8
BO3ayXxa"

23 Pemenue 3agay Ha



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

OTIPEJICIICHHUE BIAKHOCTH
BO3IIyXa

24

[TpuHIUTIBL PabOTHI TETUIOBBIX
nsuraresneid. [lapoBas
TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus

25

KIIJI TenmoBOro aBurarers.
TermioBble IBUTATEIN U
3al[UTa OKPY>KaIoIEeH Cpelibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7¢7
c

26

3aKOH COXpaHEHHUS U
MIPEBPALLEHUS SHEPTUH B
TEIUIOBBIX Mpolieccax

27

[ToaroroBka Kk KOHTPOJIBHOM
pabore o Teme "TernoBbie
saBlIeHHs. VI3MeHeHue
arperaTHbIX COCTOSTHUM
BemecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f
2

28

KonTponwsHas pabora 1o teme
"TennoBble SBICHUA.
N3meHeHue arperarHbix
COCTOSIHMM BeniecTna'

bu6moreka [IOK
https://m.edsoo.ru/ff0a86a
e

29

Onekrpuzanus ten. [[Ba poxa
ANIEKTPUUECKUX 3apPs/IOB

30

VYpoxk-uccnenoBanue
"DnekTpuzanus Tei
WHAYKIUEH U TIPU
CONPUKOCHOBEHUU"

31

B3anmoneiicTBre 3apsyKeHHBIX
tea. 3akon Kynona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87¢
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[

DIEKTPUYECKOE TOJIE.
HanpsxkenHocTh

bu6mmoreka [IOK

32 AIEKTPUYECKOTO I1OJIA. https://m.edsoo.ru/ff0a8a0
[TpuHnUn cynepno3uuu a
ANEKTPUUYECKUX MOJICH
Hocurenu snekrpuueckux
33 3aps0B. DJIEMEHTAPHbIN
3apsa. CTpoeHue aToMa
[TpoBOTHUKY ¥ AUDICKTPUKH. bubnuoreka [IOK
34 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0a8ef
AIIEKTPUIECKOTO 3apsijia 6
Pemienue 3agay Ha bubnuoreka [IOK
35 IIPUMEHEHHE CBOMCTB https://m.edsoo.ru/ff0a90c
ANIEKTPUUECKUX 3apPs/IOB c
DNEKTPUYECKHUI TOK, YCIOBUSA
bu6moreka [IOK
€ro CyIIeCTBOBaHUSI.
36 https://m.edsoo.ru/ff0a95a
M cTouHUKY 35IEKTPHUYECKOTO 4
TOKa B
. bu6moreka [IOK
JlefcTBHS 3IIEKTPUUYECKOTO
37 https://m.edsoo.ru/ff0a96b
TOKa
2
VYpoxk-uccnenoBanue
18 "JleficTBHE SIEKTPUIECKOTO
TIOJISI HA TIPOBOAHUKHU U
JUAJICKTPUKH"
. bu6moreka [IOK
DIEKTPUYECKHUI TOK B
39 https://m.edsoo.ru/ff0a983

MeTaJliax, X KUJAKOCTIAX M ra3dax

8
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DnekTpuyeckas 1enb U e€

40
COCTaBHBIC YaCTH
Cuna Toka. JlaGopaTopHas Bbubmuoreka [{TOK

41 pabora "M3mepenue u 0.5 https://m.edsoo.ru/ff0a8bd
peryjaupoBaHHe CUIIbI TOKA" 6
DJIEKTPUYECKOE HAIPSHKEHUE. Bt OK
Bonsrmerp. JlabopaTopHas nbmorexa I

42 paGora "Hsvepere i 0.5 https://m.edsoo.ru/ff0a%¢1

4

peryjavpoBaHHe HanpsHKeHUs " -
CornpoTuBIICHHE POBOTHHKA. bubnuoreka [IOK

43 VYnenbHOE CONPOTUBICHUE https://m.edsoo.ru/ff0aa73
BEIIECTBA 8
Jlabopatopnas pabota
"3aBUCUMOCTh
EKTPUUECKOTO bubmuorexa [IOK

44 CONIPOTHUBIICHUS IPOBOIHUKA 1 https://m.edsoo.ru/ff0aa73
OT €ro JUTMHBI, TN 8
MTONIEPEYHOTO CEYCHUS U
Marepuaia"
3aBHCUMOCTh CHJIbI TOKA OT bubnuoreka [IOK

45 HanpspkeHus. 3akoH Oma st https://m.edsoo.ru/ff0aa44
ydJacTka Ienu a
JlabopatopHas pabota
"Uccnenosanye 3aBUCUMOCTH Euts OK
CHWJIBI TOKA, UAYIIETO Yepe3 nbmorexa I

46 1 https://m.edsoo.ru/ff0aa04
PE3UCTOP, OT COMPOTUBIICHUS .
pe3ucTopa U HanpsDKCHHS Ha -
pesucrope"

47 ITocnengoBarenbHOE U
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napajaji€JIbHOC COCIUHCHUA
ITPOBOJHUKOB

Jlabopatopnas pabota

"I[IpoBepka mpaBuIa CIOKEHUS

HAaINpsSHKEHUH MpU

bu6moreka [IOK

48 https://m.edsoo.ru