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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yaeoHoro npeamera «Duzukay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTBHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu tpedboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma no pu3MKe ycTaHABIMBACT paclpeieieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUU paboveil mporpaMmbl 0 yueOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEeIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpadueld, BHOCHUT BKJAJ B €CTECTBCHHOHAYYHYIO KapTHHY MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
NO3HAHHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpHa W3 TaBHBIX 3a/a4 (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa30BaHUsA COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTU U
HUHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIICAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH E€CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE0OBAHNUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnernn MunucrepctBa npocsenienus Poccuiickoit denepanuu (mpoTokos oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HaHUS U (HOPMUPOBAHKE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNA O POIM (DU3UKHA IJIST PA3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTiwkeHne JTHX Ielield mporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CISAYIONINX 3a1a4.:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

NpuoOpeTeHNEe YMEHHU OINMUCHIBATH U OOBSCHATH (DU3NUYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  padOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HaKOMCTBO €O chepamu npodeccuoHanbHOM 1eITEIbHOCTH, CBA3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeelO).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHp 1ad0paTopHBIX paboT U
OITBITOB HOCUT PEKOMEHAATEIILHBIN XapaKkTep, YUUTEIb JIeJaeT BEIOOP POBEICHUS



1a00paTopHBIX PabOT U OMNBITOB C YYETOM HMHAMBUIYAIbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, CIHUCKa JKCIEPUMEHTAIBHBIX 3a/JIaHHM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.

COAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u eé poJib B MO3HAHUM OKPYKAKOIIEro MUpPaA.

®usuka — Hayka o npupone. SBinenus npupoasl. OuU3NUECKUE SIBICHHUS:
MEXaHWYECKHUE, TEMJIOBbIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuyuHBL. M3Mepenne @usnueckux BenuMuuH. DPu3ndecKue
npubopsl. [lorpemnocTs u3MepeHuit. MexayHapoHas cucTemMa eIMHHUII.

Kak ¢usuka u gpyrue ecrecTBEHHbIE HAyKH HW3Yy4aloT MPUPOIY.
EcTtecTBeHHOHAYYHBI METOJ TMO3HaHWSA: HAONIOJIEHUE, IMOCTAHOBKAa HAyYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUMOTE3, OOBICHEHUE
HaOmoaaemoro aBieHus. Onucanue (U3NYeCKUX SIBICHHUI C OMOILBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHH4YeCKHe, TEIUIOBBIC, JJEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHHUSL.

2. Dusuyeckue MpuOOPHI U MPoLeypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U

1M (ppPOBBIM MPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIILHOTO Tprbdopa.
2. HM3mepeHue pacCTOSHUM.
3. H3mepenne 06bEMa )KUIKOCTH U TBEPAOTO TENA.
4. OrmpeneneHue pa3MepoOB MAJIbIX TEIL.
5. M3mepenne temmepaTypbl NpHU MOMOIIM >KHIKOCTHOIO TEPMOMETpa M
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBenenue wuccienoBaHUs IO MPOBEPKE TMIIOTE3bI: NANBHOCTH IMOJIETA
niapyKa, MyIEeHHOI0 TOPU30HTAIBHO, TeM OOJbllIe, 4eM OOJbIIE BHICOTA
IIyCKa.

Paszgea 2. [lepBoHayaibHbIC CBEACHHS O CTPOCHHMHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne wyactun BemectBa. CBfA3b CKOPOCTHM JBWIKEHHMS YacTULl C
TeMreparypoil. bpoyHoBckoe paBwkenue, auddysus. BzaumopelicTBue dYacTHIl
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTENM M TBEPIBIX
(kpucTaJUTMUECKNX) Tel. B3auMoCBsI3b MEXIy CBOWCTBaMM BEIIECTB B Pa3HbIX
arperaTHhIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. Habmonenue nuddy3un.

3. HaGmogenue  siBiIeHUN,  OOBACHAIONIUXCS  MPUTHKCHUEM WU

OTTAJIKUBAHHEM YaCTHI[ BEILIECTBA.

Jlabopamopuuvie pabomel u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM pPSA0B (C  HMCHOJb30BAaHUEM

dororpaduii).

2. OmnbITHI 1O HAOJIIOICHUIO TEMIOBOTO PACHIMPEHUS T'a30B.

3. OmbITHI MO OOHAPYKEHUIO TEUCTBUS CHJT MOJICKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAelicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUH. Pacuér myrtu u
BPEMEHHU JIBUKECHUA.

SBnenne wmHepuuu. 3aKOH MHEpUMHU. B3anmopencTBUE TeNm Kak MpPpUYHHA
U3MEHEHUSI CKOPOCTHM JBWKEHHMS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTtHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BnEMa BelecTBa.

Cuila Kak XapakTepUCTUKa B3auMoJielcTBUsA Tena. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHne cuiibl C MOMOIIBIO AUHAMOMETpa. SIBIeHUE TATOTEHUS U CUJia
TskecTd. Cuila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HalpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoxaelcTByromas cui. Cuiia TpeHus.
TpeHue CKOIbXKEHNs U TPEHHUE NOKOs1. TpeHne B IpUPOJE U TEXHUKE.

Hemoncmpayuu.

Habmonenre MexaHn4ecKkoro JBUKEHUS Teja.
N3mepeHue CKOpoCTH MPSIMOJIMHENHOTO JIBUXKEHUS.
HaGmonenue siBieHUs] MHEPLIMH.

CpaBHEHHE MAcC IO B3aUMOJIEVCTBHIO TEIL.
. CnoxxeHue cujl, HalPaBJICHHBIX O OAHOM MPSIMOIA.
Jlabopamopmuovie pabomul u onvimel.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMKCHUS (IIapHKa B KHIKOCTH,
MOJIEJH JIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OmpepeneHue CpelHEed CKOPOCTH CKOJBbXKEHHsS OpycKa WM LIapuKa IO
HaAKJIOHHOM INIOCKOCTH.

1
2
3
4. HalmoneHue n3aMeHeHUs! CKOPOCTH IIPU B3aUMOJECHCTBUU TEIL.
5
6



Ornpenenenne IOTHOCTA TBEPAOTO TEA.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmannn)
MIPYKUHBI OT IPUIIOKEHHON CHJIBI.

5. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHMS CKOJIBIKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOLIMXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI U YBEJIWYEHUS aBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBj€HMsS Ta3za OT 00béMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTAMU K razamu. 3akoH Ilackans. ITHeBMarnueckue
MalHbl. 3aBUCUMOCTb JaBJICHMS JKUJKOCTU OT riyOuHbl. ['mapocrarnueckuit
napagokc. CooOmraromnuecst cocyasl. ['uapaBmyeckue MexaHu3Mbl.

Atmocdepa 3emnn u atmochepHoe naminenue. [IpuuuHbI CyliecTBOBaHUS
BO3AyHON 000s0uku 3emiau. OmnbiT Toppuueru. M3Mmepenune aTtMocpepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOTrO JAaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11 U3MepeHus: aTMoCc(HEPHOro JaBICHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JAABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUIKOCTBIO U Ta30M.

Coob1maroniuecs Cocypl.

['mapaBauyueckui nmpecc.

[IposiBnenue nercTBrs aTMOC(HEPHOTO TaBJICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00BbEMA MOTPYKEHHOM YacTu
T€Ja U IJIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITECHEHHON KUJIKOCTH.

8. YCIOBHE IIJIaBaHMS TEJI: IUIABAHUE WIM IIOTPYKEHUE TEJl B 3aBUCUMOCTHU

o vk~ w N

=

OT COOTHOLIEHUS IJIOTHOCTEW TeJa U )KUIAKOCTH.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEéMa MOTPYKEHHON B
KUJKOCTh YAaCTH TeEJNA.

2. OmnpenenceHue  BBITUIKMBAIOMIEH  CHJIBL, JICMCTBYIOIIEWM HA  TEIO,
IIOI'PYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha TEIO
B KHUJKOCTH, OT MacChl TeJa.

4. OnpITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIOLICH  CHJIBI,
JEUCTBYIOIIE Ha Telo B JKUAKOCTH, OT OOBbEMa MOrpy:KEHHOW B
KHUJKOCTh YaCTU T€JIa U OT TUIOTHOCTHU KUJKOCTH.



5. KoHcTpyupoBanue apeomeTpa WIM KOHCTPYHMPOBAaHUE JIOAKA W
OIpelIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomiHoCTh. JHEpPrus.

Mexanundeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. [IpumeHeHMe mpaBUIa paBHOBECHS phluara K OJIOKY.
«3onoroe mnpasuio» wmexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXAHU3MBbI B OBITY U TEXHHKE.

Mexannueckas dHeprus. KuHeTMueckas ¢ TNOTEHUUAIIbHAS JHEPIHUSL.
[IpeBpamienne 0JHOrO BH1a MEXAHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JABMKEHUHU Tela

II0 TOPU30HTAJIBHOU ITOBEPXHOCTH.

2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.

3. M3amepenne KIIJ] HaKJTOHHOW MIIOCKOCTH.

4. H3ydyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIHH.

8 KVIACC

Pa3znen 6. TerioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellleCTBA. Macca W pa3Mepbl aTOMOB M MOJIEKYJd. OmNbITbl, TOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KUJIKOTO W Tra3000pa3HOr0 COCTOSIHUM BEIIECTBaA.
Kpucrannmuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB ra3oB, KMJKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOXKEHHUM MOJEKYISIPHO-KNHETUYECKOW TEOPHHU.
CmauuBaHN€E M KaWUISIPHBIE SIBJIEHUA. TEIUIOBOE pacIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMmIeparypbl CO CKOpPOCTBbIO TEIJIOBOIO JBHKEHHUS
yacTull. BuyrpenHss sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEW DSHEpPruu:
Terionepeaayda u COBEpLIECHUE paboTHI. Bunbt TEIIoNEpeaauHn:
TEIIONPOBOJHOCTh, KOHBEKIIMS, U3ITyYCHHUE.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIJIOBOE paBHOBecHME. YpaBHeHUE TemsjoBoro OanaHca. I[lnaBnenwe wu
OTBEPAEBAaHNE KPUCTAUIMYECKUX BEIIECTB. YJelbHas TEIUIOTa IIJIABICHUS.
[TapooOpaszoBanue u koHaeHcanus. Mcmapenuwe. Kunenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEpaTypbl KHUIEHHS OT aTMoc(hepHOoro
JABJICHMUS.

BrnaxHocts Bo3myxa.



OHeprus TOIMBa. Y JeJbHas TeIIOTa CrOpaHusl.

[Tpunuuner pabotel TeruioBeiX ABuratenedt KIIJ[ TertoBoro aBurarers.
TerioBbIe IBUTATENH U 3alIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAILICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1.

2
3
4.
5

£ o N o

10.
11.
12.
13.

HaOmronenne OpoyHOBCKOTO JBUKEHHUS.

Hab6monenne nuddysum.

HaGmronenue siBieHU cMauuBaHUs U KaMWUISIPHBIX SBJICHUM.
HaOmronenue TenioBoro pacuiupeHus Tell.

W3MeHeHne NaBlieHUs ra3a Mpu M3MEHEHWU 00bEMAa U HAarpeBaHUU WITU
OXJIQKICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYPBHI.

Buns! Teruionepenayu.

OxJa’xieHue MpU COBEPILIEHUN PAOOTHI.

HarpeBanue npu coBepiieHnr paboThl BHEIIHUMU CUJIAMHU.
CpaBHEHUE TEMITOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenue kunenus.

HaOmronenune nocTossHCTBa TeMIEpaTyphl MIPH MJIaBICHUU.
Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopmuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJIIPHOTO PUTSHKEHUS.
OneITHI IO BBIPAILMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIM WK caxapa.
OnbITel 10 HAOJMIOACHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL.

Omnpenenenue 1aBieHUs BO31yxa B OaJIJIOHE MINPUIIA.

OneITBl, NEMOHCTPUPYIOIIHME 3aBHCHUMOCTb JABJICHHMS BO3AyXa OT €ro
00BbEMa U HarpeBaHUS WM OXJIAXKICHHUSL.

[IpoBepka runoTe3bl TMHEUHOW 3aBUCUMOCTHU JJIMHBI CTOJIOWKA JKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne u3MEHEHHs] BHYTPEHHEW OJHEpruu Tena B pe3yibTaTe
TEIUIONepeauu U pabOThl BHEILIHUX CHJL.

HccnenoBanue sIBIEHUS TEIJIOOOMEHA NPU CMEUIMBAHMM XOJIOAHOW U
ropsiuer BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOI'O  BOJOM  IIpU
TEMJI000MEHE C HArPEThIM METAUIMYECKUM LUIUHAPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca nenapeHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OnpeneneHue yaeabHOM TEIUIOTHI IUIABIEHUS JIbJIA.



Paznen 7. diaekTrpuueckne ¥ MATHUTHBIE SIBJICHHUS.

Onektpuzauus Tena. [[Ba pona 3MeKTpUYEcKUX 3apsanoB. BzaumonericTBue
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJI OT BETUYMHBI 3apSAJI0B U PACCTOSHUS MEXK]TY T€JIaMu).

Onektpuueckoe mone. Hanpsk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYINEPHO3UIIUN dTIEKTPUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl.
Crtpoenne aroma. IIpoBOOHMKM W  JWDJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
HcToyHMKN MOCTOSSHHOrO TOKa. JIeHWCTBUSL 3JEKTPUUECKOTrO TOKa (TEIJIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsHKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IETBHOE CONPOTHUBIICHHE BellecTBa. 3akoH OMma
s ydactka uenu. llocnmegoBarenbHOE W MApajvielIbHOE  COCIMHEHUE
MPOBOJHUKOB.

PaGota u MOIIHOCTH AJEKTPUYECKOro Toka. 3akoH Jlxoynsa—JleHna.
DNeKTpUYECKUe IIENU U MOTPEOUTENH dIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

ITocrosHaHble  MarHuThl.  B3auMomeucTBHE  ITOCTOSHHBIX ~ MAarHHUTOB.
MaruautHoe none. MarauTHoe noJjie 3eMJIM ¥ €r0 3HAYEHUE JJIs1 )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MaruuTHoe mMoJ€  BJIEKTPUYECKOro Toka. I[IpumeHeHwue
AJIEKTPOMArHuTOB B TEXHUKE. JIeliCTBHE MarHUTHOTO TOJISl HAa MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENh MOCTOSSHHOTO TOKa. MCMoJsib30BaHUE 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SIBneHue 3IeKTpOMarHuTHOW uHAyKuuu. [IpaBuio Jlenia.
DnekTporeHeparop. CrocoObl  TONyYeHUsT  BJICKTPUUYECKOM  DHEPruu.
DNEKTPOCTAHIINY Ha BO3OOHOBIISIEMBIX UCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKTpu3aIus Tel.

JIBa pona 3JIEKTpUYECKUX 3apAJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AENUCTBHE JIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAsT NHIYKIIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsi0B.

[TpoBOAHUKH U AUDJICKTPUKHU.

MoaenupoBaHue CUIOBBIX JJUHUM 3JIEKTPUIECKOTO MOJIS.

HcTouHMKHM TOCTOSTHHOTO TOKA.
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JlelicTBHS DIEKTPUUECKOTIO TOKA.
10. DNEKTPUUYECKHUIN TOK B KUJIKOCTH.



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbI pa3psia.

N3MepeHne CUilbl TOKa aMIIepPMETPOM.

N3mepenne 3nekTpruiecKoro Hanpsi>KEHUsT BOJIbTMETPOM.

Peocrar u Mara3uH CONpOTUBIICHUN.

B3anmopgeicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECICHUS MOJFOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX MMOJIEW TMTOCTOSSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. IJEeKTPOMarHur.

JlerncTBrMEe MarHMTHOTO TI0JI Ha IIPOBOJAHUK C TOKOM.
DIIEKTPOABUTATEIb MMOCTOSTHHOT'O TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAMPABJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUMKHOBCHHS.

DJIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuwvie pabomuol u onvimel.

1.

o v kW

10.
11.

12.

13.

OnpITel 1O HAOMIOACHUIO DJIEKTPU3ALMM TEJI WHIAYKIUMEH U MpHU
COIPUKOCHOBEHUH.

HccnenoBanue nEWCTBUSI HJIEKTPUYECKOTO TIOJIE HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka u mpoBepka padOThI ATEKTPUIECKON 1IETIH MTOCTOSTHHOTO TOKA.
W3mepenure 1 peryiupoBaHue CUIIbI TOKA.

H3mepeHre 1 peryirupoBaHre HAMIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEpe3 PE3UCTOp, OT
COMPOTHUBIICHHS PE3UCTOPA U HAINPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBHCHMOCTD AIEKTPUIECKOTO
CONPOTHUBJICHHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJH MOTEPEIYHOTO
CEUCHUS U MaTepHaia.

[IpoBepka mpaBuia CIOKECHHS HAMPSHKEHUH TPU  MOCIEA0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia a8 CHIBI TOKa TPH TapaJICTbHOM COSIUHEHUHU
PE3UCTOPOB.

Omnpenenenue padOThI AIEKTPUUECKOTO TOKA, UYILIETO YEPE3 PEIUCTOP.
OnpeneneHUe MOITHOCTH DJCKTPUYECKOTO TOKA, BBIICIICMONW Ha
pe3ucTope.

HccnemoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

Onpenenenne KIIJ HarpeBatensi.



14. UccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. IByyeHre MarHuTHOrO IOJSl INOCTOSHHBIX ~ MarHUTOB IPU  UX
O0BEAMHEHUY U PA3/ICICHUY.

16. McciienoBanne 1eMCTBUSA DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKA W HAMpaBIICHHS TOKa B
KaTyIIKe.

18. I3yueHnue neicTBrsE MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 uzydyeHue paboThl 3JIEKTPOABUTATES.

20. I3smepenne KIIJI anekTpoaBuraTeaIbHOM YCTAaHOBKH.

21. OnbITBI IO  MCCIIEAOBAHUIO SIBJIEHUS DSJEKTPOMArHUTHOM WHIYKLIHH:
MCCIEN0BAHNE W3MEHEHWW 3HAYEHWs W HANPABICHUS WHAYKIIMOHHOTO
TOKaA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe naBmkeHue. MarepuanpHas Touka. (Cucrema OTcyéra.
OTHOCHUTENILHOCTh MEXaHWYECKOIO JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHENHOE
nBrkeHue. HepaBHoMepHOE npsAMoimHeiHOe nBukeHne. CpeaHss U MIHOBEHHAs
CKOPOCTb T€Ja NP HEPABHOMEPHOM JIBUYKEHUU.

VYckopenne. PaBHOycKOpeHHOE mNpsAMOJIMHETHOe ABuxkeHue. CBoOomgHOE
nagenue. Onbitel ["anues.

PaBHOMepHOE nBHXKEHHE TO OKpYKHOCTH. Ilepmon m yactora oOpaieHus.
JluneriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTENBLHOE YCKOPEHUE.

Ilepsoiii 3ak0oH HeroToHa. Bropoit 3akoH HeroTona. Tperuit 3akon HeroToHa.
[IpyuHLIMD CyNeprO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHUIIa
TPEHUS MOKOS, IPYTrUe BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOPEHHE CBOOOHOTO
nafgeHus. [IBmwxenue mianer Bokpyr Connma. IlepBasg xocmMuueckas CKOpPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecne MarepuanbHOW TOYKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOrO Teja C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TsxecTH.

Nmnynee Tena. M3mMeHeHne umnyinasca. MMnyinse cuibl. 3aKOH COXpPaHEHUS
UMITYJIbCa. PEaKTUBHOE NBUIKEHUE.

Mexanndeckass pabora W MOIIHOCTh. PaboTa CHJI TSXKECTH, YINPYrOCTH,
Tpenusi. CBsA3b S3HEpPruu U padboThl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
MTOBEPXHOCTHIO 3eMJH. [loTeHImanbHas sHeprus c:xkaTtou npyxuHbl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKON PHEPruu. 3aKOH COXPAHEHHS] MEXaHWYECKOU
JHEPIUMu.



Hemoncmpayuu.

1.

AN A

9.

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

HaOmonenne MexaHMuecKoro IBUKEHUS Tella OTHOCUTENBHO Pa3HbIX TEll
OTCU€Ta.

CpaBHeHUE myTeld M TPACKTOPUW JABMXKEHHMS OJHOTO M TOrO € Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3MmepeHne CKOpOCTH ¥ YCKOPEHUS NPAMOJIMHEUHOIO JIBUKEHHUS.
HccenenoBanne NprU3HAKOB PaBHOYCKOPEHHOT'O JBUYKECHMUS.

HaGmronenue nBr>KeHMs Tella O OKPY>KHOCTH.

HaOmonenne MexaHMUeCKHUX SIBJICHUN, TPOMCXOASIINX B CUCTEME OTCUéTa
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKCHUU
OTHOCUTEIBHO KaOMHeTa (PU3UKH.

3aBUCUMOCTbh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOLIEH Ha HEro
CHJIBI.

HaGmronenne paBeHCTBa CUJT IPU B3aUMOJECHCTBUY TEIL.

M3MeHeHue Beca Teia P YCKOPEHHOM JIBH)KCHUH.

Ilepenava umIynbca Ipy B3aMMOJEUCTBAM TEIL.

[IpeoOpa3zoBaHusl SHEPTUH MTPU B3aUMOJIEHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHre UMITYJIbca MTPU a0COTIOTHO YIPYTrOM B3aMMOJIEHCTBHM.
HaOmronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHUYEeCKON Y3HEPruu PH CBOOOIHOM MaJCHUU.
CoxpaHeHrEe MEXaHUYECKON SHEPIUH NPU JBUKEHUU TeNA MO IEUCTBHEM

IIPY’KHAHBI.

Jlabopamopuosie pabomel u onvimel.

1.

KoncTpynpoBanue Tpakta Jjisi pa3roHa W JadbHEHIIIErO0 paBHOMEPHOTO
JBIKEHUS IAPUKA U TEJIEKKU.

OnpeneneHue CcpeaHEN CKOPOCTH CKOJBXKEHUS OpyCKa WM JBUKCHUS
IIaprKa Mo HaKJIOHHOW TIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBU>KCHUU 0€3 HauYalIbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSITCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMECHH OMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne Ko3hPUIMEHTa TPEHUS CKOJbKESHHUS.

OmnpeneneHue kECTKOCTH MPY>KUHBI.



9. Ompezenenue pabOThl CUIIBI TPEHUSI TIPU PABHOMEPHOM JBMXKEHUU TeJa
10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Onpenenenue pabOThl  CUJIBI  YOPYrOCTH MOpU TOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBHXKHOTO U MTOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUs DHEPTUH.

Pazgen 9. Mexannveckue KoJ1e0aHUSA U BOJHBIL.

KonebarensHnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyaa. MaremaTnieckuil U MpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPHU KOJICOATEITHHOM JIBUKECHUMU.

3atyxawmue — KojeOaHus.  BbIHyXJIeHHbIe  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBolcTBa MexaHuWdyeckux BoiH. [IpomonbHble U
MonepeuHble BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacHpOCTpPaHEHHS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. MHQpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne kosjeOaHUM Ted IO ACUCTBHEM CHIBI TSDKECTU W CHIIBI
YOPYrOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HabroieHne BRIHYKICHHBIX KOJIeOaHUN U pe30HaHca.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIHN).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pE30HaHC.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue 4YacTOThl W Tepuoja KojebaHWW MaTEeMaTHYECKOTO

SANE L

MasTHUKA.

2. OmpeneneHre 4acTOTH U IEPUOIA KOIeOaHUI NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoAa KojleOaHWN MOABEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTHU Tepro/ia KoJeOaHUN MPYyKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHMMOCTU TEpUOa KOJeOaHUM Tpy3a, MOJABEIIEHHOIO K
HUTH, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  Iepuoja  KoseOaHUi
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.

Paszgen 10. DnekTrpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.



DJIEKTPOMAarHUTHOE  MOJIe.  DJEKTpPOMAarHuTHble  BOJHBL.  (CBOICTBa
3JEKTpOMarHuTHeIX BOJH. [llkana »neKkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BOnMHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBoiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BoiHOBBIE CBONCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO

Tenedona.

Pa3nen 11. CBeroBble siBJICHUS.

JlyueBass  Mopmenb ~ cBera. HUcrounukn  cBera. [IpsamosnunerHOoe
pacnpoctpanHenue cseta. 3atmenuss Connua u Jlynsl. Otpaxenue cBera. Ilnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHus cBera. [lomHoe BHYyTpeHHee
OTpaXeHHe cBeTa. Mcrmoib30BaHUE TMOJMHOIO BHYTPEHHETO OTPAKEHHS B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xon gnyueir B smH3e. Ontudeckas cuctema (oroamnmnapara,
MUKpOCKONa M TeJeckomna. ['J1a3 Kak onTuyeckass cucTteMa. bam3opykocTb u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cmekrp. Omnwitel Herlotona. Crioxenwue
CIEKTPAJIbHBIX I[BETOB. Jncnepcus cBera.

Hemoncmpayuu.

[IpsamonrHENHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxxeHue cBera.

[Tomyuenune n300pa>keHUM B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiieHue cBera.

OnrTuyeckuii CBETOBOJ.

Xon nydeit B coOuparorieit TmH3e.

XoJ JIydeu B pacCEeUBAIOIIECH JIMH3E.

[Tonydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.

[TpuHiun aeiicTBus ortoamnmapata, MUKPOCKONA U TEJIECKOMNA.

10. Mopnens ri1a3sa.

11. Pa3noxxenue 0eaoro cBeTa B CHEKTP.

12. [lonydyenue Genoro cBeTa Nnpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuosie pabomul u onvimel.

1. HccnenoBanue 3aBUCHUMOCTH yIyla OTPaKEHHUS CBETOBOrO Jydya OT YIJia
MaJICHUs.
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2. MBydyeHue xapakTepuCTUK U300paxKeHus MpeIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIUIAa IIPEJIOMIIEHHS CBETOBOIO Jiyda OT yria
MTaJICHUS HA TPAHUIIE «BO3LYX—CTEKIIO».

4. IlonyueHnue n300pakeHU ¢ TOMOIIBbIO COOMPAIOLIEH JTUH3BI.
Onpenenenne (GOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIbI COOMparolen
JIMH3BL.

6. ONBITHI MO PA3JI0KEHNIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHIPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
I[BETOBBIC (DUITHTPHI.

Paznen 12. KBanToBbIe siBJIeHUS.

OmnbiTel Pesepdopna u mnanerapuas moxens atoma. Moxens atoma bopa.
Hcnyckanue u nornoueHue ceera atomoM. KBanTel. JInHeyaTeie CIEKTPBL.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykimonHas wMopens aromHoro sapa. Msorombel.  PannoakTuBHBIE
npeBpauieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsI0BOrO U MAacCOBOI'O YHCEIL
DHeprusi CBsI3M aTOMHBIX snep. CBs3b MacChl M 3HEpruu. Peaknum cuHTe3a U
nenenus siaep. Mcrounuku sueprun ConHna u 3B€37.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX W3JIyYCHUM HaA KUBBIE
OpPraHHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3y4EHUs U MOTJIOIIECHHS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bomopoza.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka MOHU3UPYIOLINX U3TYIEHUH.

6. Perucrpanus nznydeHust NpUpOJHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGumroneHue CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBanue TpeKOB: U3MEPEHHE HDHEPIMM YacCTULBI 110 TOPMO3HOMY

nytH (1o gororpadusm).

3. M3mepeHue paagoakTUBHOTO (hOHA.

IHoBTOpHUTE1LHO-00001AKOLIIMIT MOXYJIb.

[ToBTOpHUTENHHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMATU3alUN
U 0000IIeHUsT TMPEIMETHOrO  COACp)KaHWST M ONbITa  JEATEIbHOCTH,
IprOOPETEHHOTO NPU U3YYEHUH BCETO Kypca (GU3MKH, a TaKKe JJIS OArOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3MKe s 00ydaroumxcs,
BBIOpABIINX 3TOT Y4EOHBIN NpeaMeT.



[Ipy M3ydeHHH NAHHOIO MOAYJIS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NESITEeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CNeUMBAETCs JOCTHXKEHUE NMPEIMETHBIX U
METallPpEIMETHBIX  I[UIAHUPYEMBIX  PE3YyNbTaToB  00ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAY4YHAasi IPaMOTHOCTb: OCBOCHUE HAyYHBIX METOJOB HCCIECAOBaHUSA
ABJICHUA TPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMH OOBSACHATH (PU3NUYECKHE
ABJICHUSA, IPUMEHsS IIOJy4CHHBbIE 3HAHUA, pelarb 3aJadyd, B TOM YMHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIHATBHO IEATEIBHOCTHBIM XapaKTEP HAHHOTO paslejia peaau3yercs
3a Cu€T TOro, 4YTO OOyYarouluecs BBIMOJIHSIIOT 3aJaHUi, B KOTOPHIX UM
NIPENJIaracTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHUW pACIIO3HABATh M HAYYHO OOBSACHATH
¢u3nyecKue sIBICHUS B OKPYKAIOIIeH MPUPOJIe U TTIOBCETHEBHOM JKU3HH;

UCIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEAOBAHNS (PU3NUYECKUX SIBJICHUI, B TOM
YUCJIE U1 IPOBEPKU TUIIOTES U MTOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBbI HauOoJiee BaXKHBIX JOCTHMIKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPALICHUS U COXPAHEHHUs BCEX MU3BECTHBIX BUIOB
JHEPIUH.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUsA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pe3ynbrarte nzyuenus: GU3MKu Ha ypOBHE OCHOBHOTO 0OIIIET0 00pa3oBaHUs

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— IPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU
bu3MYECKON HayKH;

— IIEHHOCTHOE OTHOIIIEHUE K TOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB,

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUSA:

— TOTOBHOCTb K AKTUBHOMY Y4acTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYMMBIX
M OTHUYECKHX TMpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTHXKEHUH (PU3UKY;

— OCO3HAaHHWE BaXXHOCTH MOPAIbHO-3TUYECKUX NPUHLHUIIOB B JAESITEIbHOCTH
Y4E€HOIO;

3) 3cTETHYeCKOro BOCIIUTAHUSA:

— BOCIIPUSITHE 3CTETUUYECKUX KadecTB (PU3MUECKONW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHMS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI' O MIO3HAHUSA:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJbTYPBI;

— pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHuss  KYJILTYPBI  310pOBbS ¥  3MOLMOHAJIBLHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

— c(opMUPOBAHHOCTh HaBbIKa pedieKkcuu, MpHU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPYroro 4YeiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:

— AKTHUBHOE y4yacTHe B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
0o0pa3oBaTeNbHOW  OpraHM3aldM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLMATIbHOM HANpaBIE€HHOCTH, TPeOYIOIUX B TOM 4YHCIE M (PUINUECKUX
3HAHUU;

e — HMHTEPEC K MPAKTUYECKOMY U3yUEHUIO MPOPECCUi, CBA3aHHBIX C (PU3HKO;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS:

e — OpHMEHTalUsl Ha NpUMEHEHHE (U3NYECKUX 3HAHMUM IS pelleHus 3ajad B
o0JacTy OKpY’Karollled Cpelbl, IUIAaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e — OCO3HaHHE TJI00aJHLHOTO XapaKTepa SKOJOIMYECKUX MpoOJeM U MyTel ux
peuieHus;

e §8) agjanTanMM K HM3MEHAKIIMMCH YCJIOBHUSIM COUHAIBLHOW M NPHUPOIHOM
cpeabl:

e — NOTPeOHOCTH BO B3aUMOJCHCTBUM IMpPU BBINOJIHEHUHU HWCCIIECAOBAHUNA U
NPOEKTOB (PU3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUSIM
APYTHX,

e — TIIOBBIIICHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO
NEATEIbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
UJeH, MOHATHS, TUIIOTE3bI O PU3NYECKUX 0OBEKTAX U SABIICHUAX;

e — OCO3HaHHUE NEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHUPOBAaHME CBOErO pa3BUTHUS B MPHUOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCTIOIb30BAaHHEM (PU3UUECKUX 3HAHUMH;

e — OLEHKA CBOMX [JEHUCTBUHA C YYETOM BIMSIHHUSA HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y oOydaromierocst Oyayr cpopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUA,
KOMMYHUKAaTUBHBIC  yYHHUBEpCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:



BBUSIBIAT W XapaKTePU30BaTh CYIISCTBEHHBIC TIPU3HAKH OOBEKTOB
(s1BICHMI);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMM, OCHOBAHUS JIs
000011IeHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIIOJIEHUSAX, OTHOCSAIIMXCS K (PU3HMUECKUM SIBIICHUSIM;
BBISIBJIATh ITPUYMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUI M TPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOIB30BaHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3IX
(hU3UYECKUX BEJIMYMH;

CaMOCTOATENIbHO BBIOMPATh CMOCO0 pemieHus y4eOHoH (usnueckoi
3a7aun (CpaBHEHHE HECKOJIbKHUX BapUAHTOB pEUICHHs, BbIOOp HauOomee
MOJIXOSIIETO C Y4ETOM CaMOCTOSTEIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH [0 CAMOCTOSITENIbHO COCTABJIEHHOMY IUIAHY ONBIT, HECIOXKHBIN
(U3HYECKUI JKCIIEPUMEHT, HEOOJbIIOE UCCIEeI0BaHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HA MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpMAIHIO,
MIOJIYYEHHYIO B XOJI€ HCCIIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
POBEAEHHOT O HAOJIOIEHUS, ONBITA, UCCIIEOBAHNUS;

NPOrHO3MPOBATh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOLIECCOB, a TAK)KE BBIJIBUTaTh MPEATIOI0KEHNS 00 UX pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEASIOKEHHONW Yy4eOHOI
¢dusnueckoil 3anaun;

aHAJTM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
Pa3IUYHBIX BUIOB U (POPM IpECTaBICHUS;

CaMOCTOATENFHO BBIOMpAaTh ONTUMANBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA:

B XOJ¢ OOCYXJeHHsS y4eOHOro MaTepHuana, pe3yJabTaToB Jab0paTOPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHWE 3aJa4yd W TOJep)KaHue
0J1aro’KeaaTeIbHOCTH OOIEHNUS;



COIIOCTABIISATh CBOU CYXACHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
Jiaiora, OOHapyKUBaTh pa3jaMune U CXOJICTBO MO3ULINN;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;
nyOJINYHO MPEACTABIIATh PE3YJILTAThl BHITOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TTPOEKTA);

NOHMMAaThb W HCHOJb30BaThb  MNPEUMYIIECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM paboThl TpPH PEIICHUH KOHKPETHOW (PU3HUECKOU
po0JIeMBL;

NPUHUMATD LIEJTH COBMECTHOM JI€ATEIbHOCTH, OPraHW30BbIBaTh JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh pOJiM, OOCYXAaTh MPOIECChl |
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOCH;
BBIMOJIHATH CBOIO YacTh pa0OThI, JOCTUTAsi KAUECTBEHHOT'O pe3yJsbTara 1o
CBOEMY HAlpaBIEHUI0 M KOOPIWHUPYS CBOM JCWUCTBUS C APYyrHMH
YJIeHAMU KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaga B OOLIMI HPOIYKT MO KPUTEPHUSM,
CaMOCTOATEIHHO C(HOPMYIMPOBAHHBIM YIYACTHUKAMH B3aUMOJICH CTBU 1.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS

Camoopranuzanmsi:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYHOIIUX
JUISL pereHusT GU3NIeCKUX 3HAHUM;

OPHUCHTHUPOBATHLCA B Pa3INIHbIX nmoaxoagaax IIPUHATHUSA peH_IeHI/If/'I
(uHAMBUAYANbHOE, TPUHITHE PEIICHHs B TpyNIe, NPUHATHE pElIeHUN
TPYIIIOi);

CaMOCTOATCIIbHO COCTABJIATE AJITOPHUTM PCHICHUA (bI/I3I/I‘{CCKOI‘/’I 3a1a4i UJIn
IUIaHA HCCIENIOBAHMS C YYETOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEJIAracMbl€ BApUAHTHI PEIIEHUM;
JCJIaThb BLI60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHHUC.

CaMOKOHTp 0J1b, 3MOHHOHaJIBHLIﬁ HHTCIJICKT:

JIaBaTh AJCKBATHYIO OLEHKY CUTYAllMH U MPeUIaraTh IIaH €€ N3MEHEHNS,
OOBSCHATh NPUYMUHBI  JOCTHXKEHUS  (HEHOCTHIKEHHUS]) PE3yJbTaTOB
NeSATENIbHOCTH, AaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESITEILHOCTh (B TOM YHCIIE B XOJ BBIIIOJIHEHHUS
(U3MYECKOro MCCJIENOBAaHMUS WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENbCTB, HM3MEHUBIIMXCS CUTYyalld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHUE PE3YNIBTATA LIEJIN U YCIOBUSIM;

CTaBUTH €051 HA MECTO APYTOro 4eJIOBEKA B XOJAE CIIOPa MM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYToro;



MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelieHu: (PU3NYECKUX 3a7a4d Win
B YTBEPKICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xonIty o6y4uenust B 7 kijiacce mpeMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCIOJIb30BaTh  MOHATHUS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHMS,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BeulecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBH)KEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIUHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOLIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECA COCYIBI;

paznuuath sBieHus (Auddys3usi, TEIUIOBOE IBUYKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE  JIB)KCHHE, HEPaBHOMEPHOE  JIBI)KCHHE,  WHEpLMS,
B3aMMOJICHCTBHE TEJ, PAaBHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHUsI, Mepefadya JaBJICHUS TBEPABIMU TEJIaMH, >KUIKOCTAMH H
razamu, aTrMoc(pepHOe JaBJi€HUE, IUIAaBAaHHME TeJl, IpPEeBpaIICHUS
MEXaHUYECKOM PHEpruM) Mo OMHCAHUIO MX XapaKTepHBIX CBOMICTB U Ha
OCHOBE OMBITOB, IEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpy)XarolieM MHpe, B TOM uucie (U3MUECKUE SBICHUS B MPUPOJE:
IpUMEPHl ABMKCHUSI C PAa3TUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
NpUpPOJE, NEWCTBHE CWJIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMOc(epHOro JaBjieHUs HA KUBOW OpPraHu3M, IJIaBaHUE PbIO, phluard B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/a4y B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (GU3UUYECKUX SBIICHUI;
OINKCHIBATh U3YyYEHHBIC CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
¢usnyeckue BeMMYMHBI (Macca, 00BEM, TMIIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC
Tela, CWJa TpEeHWs, JaBieHue (TBEPAOro Tena, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOIIHOCTb, IJIEYO CHJIBL,
MOMEHT CHWJIbI, KO3(Q(QUUHUEHT TMOJIE3HOrO JICUCTBUS MEXaHU3MOB,
KMHETHYECKass M MOTEHIMAJbHAsl SHEPrus), Npy OMHMCAHUM MPABHILHO
TPAKTOBAaTh  (PU3UYECKHII  CMBICA  HMCHOJb3YEMBIX  BEIMYMH, HX
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUYHMH, HAXOIUTh (OPMYIIbI,
CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYI0 BEIWYUHY C JAPYTUMHU BETUUHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYNH;



XapaKkTepu30BaTh CBOMCTBA Teid, (U3MUECKUE SBICHHUS U TIPOIECCHI,
UCIIONb3Ysl MpaBUjIa CIOKEHUS Cui (BIOJb OOHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHS priuara (OJoKa),
«30JI0TOE TIPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKON
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3UUECKHUE SIBJICHHUS, TTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCT€ CHUTyallMii MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 12
JIOTUYECKUX IIAroB ¢ omnopoi Ha 1—2 M3ydeHHBIX CBOMCTBA (DPU3MUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pelmarb pacyéTHele 3aJaud B |—2 JeHCcTBHSA, HUCHOJB3YyS 3aKOHbI U
bopMyJbl, CBsI3bIBAIOIINME (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHAlU3a
YCIIOBHS 33/1a4¥l 3aIUCBIBATh KPATKOE YCJIOBHE, MOJCTABIATH (hU3UYECKHE
BEJIMYMHBI B (DOPMYJIBI M MPOBOAUTH Pacd€Thl, HAXOJIUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JJISl PELICHUS 3a]a4, OI[CHUBATh PEaTuCTHYHOCTD
MOJTy4EeHHON (DU3NUECKOU BEJTUUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEIIUTh TMpPU TOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEAThH MPOBEPSIEMOE
npennoioxkenue  (TUIOTe3y),  pasnuyaTh W HMHTEPIPETHPOBATH
MOJIYyYCHHBI pe3yJIbTaT, HAXOJIWTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaMm;

MPOBOAUTH OMBITBI MO HAOMOACHUIO (U3MYECKUX SBJICHUNW  WJH
buznIecKuX CBONCTB Tel: bopmMyIupoBaTh MPOBEPSEMBIC
IPEINONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT0 000pYy10BaHMS,
3aMKChIBATh XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;

BBITIOJIHATh MPSAMBbIE U3MEPEHUS PACCTOSHMS, BPEMEHHM, MAacChl Tela,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nudpoBBIX TPUOOPOB, 3aNMUCHIBAThL IMOKa3aHUs NPUOOPOB € YUETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKON BEJIMUUHBI OT
JIpYrodl € HCIOIb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBIXKYIIErocsl Tejla OT BPEMEHM [BHXKEHHUS Teja, CHUJIbI
TPEHUS CKOJIBKEHUSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJN COIPUKOCHOBEHUS TEJl, CUJIbI
VIIPYTOCTH OT YJIMHEHUS MPYKUHBI, BHITAIKUBAIONIEH CHUJIBI OT 00BEMA
NOrpyKEHHOM YacTU Teja U OT TUIOTHOCTH JKUJIKOCTH, €€ HEe3aBUCUMOCTH
OT TJIOTHOCTH T€Ja, OT TJIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
MJIaBaHUSl TEJI, YCJIOBUN paBHOBECHUS phluara W OJOKOB), y4acTBOBATh B



IUTAHUPOBAHUM Y4E€OHOT'O0 HCCJIENOBaHUS, COOMpaTh YCTAaHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys MNpeIoKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYHMH B BHJE
MPENJIOKEHHBIX Ta0MUI] U TpaduKOB, JeNaTh BBIBOABI MO pe3yJibTaTaM
WCCIICZIOBAHMS,

MPOBOAUTH KOCBEHHBIE H3MEpeHHs (U3HMUECKUX BETUYUH (IUIOTHOCTh
BEIIECTBA KUJKOCTH U TBEPIOrO Tela, CHJIA TPEHHUS CKOIBXKEHUS,
JaBJICHWE  BO3[yXa, BHITAIKUBAIONIAs  CHWJIA, JEHCTBYyIOIas  Ha
MOTPY)KEHHOE B IKUIKOCTh TeNo, KOA(DOUIIMEHT TOJIE3HOTO JCHCTBUS
IOPOCTHIX MEXaHWU3MOB), CJenysd TPEIIOKCHHON WHCTPYKIUU: TIpU
BBIMOJIHEHUN HW3MEPEHH coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHEI;

COOJTIO/IaTh MTpaBHJIa TEXHUKHU OE30MIaCHOCTH MPH padoTe ¢ J1ab0paTOpHBIM
000pyJI0BaHHEM;

yKa3bIBaTh MPUHIUIBI ACHCTBUS MPHOOPOB M TEXHHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
phIYar, MOABHKHBIN M HETIOJBMYKHBIN 0JI0K, HAKJIOHHASI TUIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
HNOJIUINITHUKY, YCTPOMCTBO  BOJOINPOBOJAA, THUIAPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEP, TOPIIHEBOI HACOC, APEOMETP), HCIIONIb3Ys 3HAHUS
O CBOWCTBAaX (PM3MYECKUX SIBJICHUNU U HEOOXOIUMBbIE (HPU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJINUTHL  MpUMEphl  (HAXOauTh  WHOpMaIMI0O 0  TIpuMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU JUIsl obecrieueHus: 0€30MacHOCTH NP OOpalleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0POBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKPY)KAIOIIEH cpeie;

OCYIIECTBISITH OTOOP HWCTOYHUKOB WHpopMaimu B MHTepHeTe B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUH © TYTEM CpaBHEHHS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(GOpPMAIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

HCIIOJIb30BaTh MPH BHITIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro  COIep)KaHWsA, CIPaBOYHBIE MaTepualbl,
pecypcel cetn MHTEepHET, BIafeTh MpuéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKWE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHHUKOB WMH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM



qycie MyOJaMyHO JeNaTh KpaTKUE COOOILIEHHS O pe3yJbTaTax IMPOEKTOB
WIK Y4eOHBIX HCCJIEIOBAaHUM, HpPU H3TOM TIPaMOTHO HCIOJb30BaTh
W3YUYEHHBIM TMOHATUHHBIA amnmapar Kypca (U3UMKH, CONPOBOXKIATh
BBICTYIIJICHUE IIPE3CHTAIUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTU B TpPYNIE B COOTBETCTBUM C IOCTABIECHHBIMM 3aJauaMH,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JIEATEIBHOCTb  [PYIIbI,  BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koHly 00yueHus B 8 ki1acce npeaMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

UCIIOIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEILIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
aMop(HbIe Teja, HACBHIIICHHBII W HEHACBIICHHBIA Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsifl, INEKTPUUECKOE T0JI€, MPOBOJHUKHU
U TUBJICKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MArHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaThe, TEeIvlonepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, TUIaBJICHUE, KpucTaumsainus (OTBEpACBaHUE), KHUIICHUE,
Terionepeaayda (TEerI0MpPOBOHOCT, KOHBEKIHS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aHUMOJCICTBUE MAarHUTOB, JICHCTBUE
MarHUTHOTO TMOJISi Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHIYKITHUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE UW3YYCHHBIX (U3MUECKUX  SBICHUU B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSXKEHUE W KalWUIIPHBIE SABJICHUS B MPHUPOJE,
KpUCTaUIbl B Tpupozae, uznydeHue ConHIA, 3aMep3aHHe BOAOEMOB,
MOpCKHE Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa, AJICKTPUUECKUE
ABJICHUSI B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOII0COB, POJb MAarHUTHOTO MOJS JJIS KU3HU Ha
3emiie, MOJSIPHOE CUSHUE, IPU ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (NMpU3HAKHU) (U3HUUYECKUX
SIBIICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
dbu3nYeckre BeIUYUHBI (TeMIIepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIUUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIIOTa



IUTaBJICHUs, YJENbHas TEIUIoTa napooOpa3oBaHMsl, YAENbHas TEIIoTa
CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOro JAEMCTBUS TEIIOBOM
MAIlIMHbI, OTHOCUTEJIBHAsS BIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIICHUE IIPOBOIAHUKA,
yIEeIbHOE  CONMpPOTUBJIEHUE  BEIIECTBA, pabdora ©U  MOIIHOCTb
AJIEKTPUYECKOIO0  TOKa), TMpU  ONHUCAHUU MPABWIBHO  TPAaKTOBATh
¢u3nyecKuil CMbICT UCHOJIb3YEMbIX BEJIMYMH, 00O3HAYCHHS] U €IMHMIIBI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIME JIAHHYIO
¢u3MYecKyl0 BEIMYMHY C JPYrUMH BEIMYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIOJIb3ySd OCHOBHBIE€ IOJOKEHHSI MOJIEKYJISIPHO-KHMHETUYECKOW TEOPUHU
CTPOEHHUSI BEILLECTBA, IPUHLHUII CYNEPNO3ULUU TMoyed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma JUisl ydacTKa LEeNH, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEpPIMM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (POPMYJMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAYKEHUE;

OOBSCHATh (PU3NYECKUE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyalluil NPAKTUKOOPUEHTHUPOBAHHOIO XApPAaKTEpa: BBIABISATH
NPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OObICHEHUE U3 1—2 JOrnYecKux
iaroB ¢ Omnopol Ha 1—2 W3y4EeHHBIX CBOMCTBAa (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHele 3aJaud B 2—3 JEHCTBUA, HCHOJB3YyS 3aKOHBI M
dbopmyIibl, CBsI3BIBaIOIIME (PU3MUECKHME BETUYWHBI: HAa OCHOBE aHaJIM3a
YCIIOBUS 3aJa4M 3aluChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIsl pElIeHMs] 3aJayd, BBIOMPAaTh 3aKOHBI W (OPMYJIBL,
HEOOXOoAMMBIE N7l €€ pelleHus, MPOBOIUTh pPacuyE€Thl M CpPAaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NMUECKON BEIMUMHBI C U3BECTHBIMU JAHHBIMU;
pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MpU IOMOIIU
(buU3NYECKUX METOMIOB, HCIIONb3Yysl ONHCAHWUE HCCIEAOBAaHUSA, BBIICIATH
IIPOBEPSIEMOE  NIPEIIIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOpSJKA
MPOBEJICHUS UCCIEAOBAHMUS, 1€TaTh BHIBOJIBI;

INPOBOAUTH OMNBITBI IO HAOMIOAEHUI0 (DU3UUECKUX SIBICHUM  WIM
(¢u3nYeCcCKuX CBOMCTB TeJl (KalUJUIIPHBIE SIBIICHUS, 3aBUCHUMOCTb J1aBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOILECCa OCTHIBAHUSA U
HarpeBaHusl NpU M3JIYYEHUU OT IIBETa M3JIydarolled (MOriouaromiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIIEPATyphbl KUIKOCTH U
IJIOMAan €€ IOBEPXHOCTH, OJJEKTpU3alUs TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsAllOB, B3aWMOJECHCTBHE IOCTOSIHHBIX MAarHUTOB,



BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO MOJISi Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JICKTPOMArHHTA,
CBOMCTBA 3JEKTPOJBHUIarTeisl IOCTOSHHOTO TOKa): (OpMYIHpOBaTh
MpOBEpsieMbIe MPEATNOI0KEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000py0BaHMs, OMMMCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOHI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHUS  TEMIEPAaTypbl,  OTHOCUTEIbHOMN
BIIQ&KHOCTH BO3/yXa, CHUJIbl TOKa, HANpPSKEHUS C MCIOJIb30BAHUEM
aHAJIOrOBbIX MPUOOPOB M AATYMKOB (PU3MYECKUX BEJIMYUH, CPABHUBATH
PE3yJIbTAaThl U3MEPEHUH C yU4ETOM 3aJaHHOU a0CONMIOTHON MOTPEIIHOCTH;
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKOW BETUYUHBI OT
JIpyroil ¢ UCHOJb30BAHUEM TMPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUJIOIIAJA TOMEPEYHOro
CEUYEHUS U YJIEJIbHOrO CONPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
UIYIIEr0 4epe3 TMPOBOJHUK, OT HANpsHKEHWST HAa  IPOBOJHUKE,
HCCIEAOBAHUE IIOCJENOBATENBHOTO M MApajuIeIbHOTO  COEAWMHEHHUM
MPOBOAHUKOB): TUJIAHUPOBATh HCCJIEAOBaHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAyd MPEJIOKEHHOMY IUIaHy, (PUKCHUPOBAaTh
pe3yJbTAaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUJEC TaOnuil U TpaduUKoOB,
JieJaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS;

MPOBOJANTh KOCBEHHBIE H3MEpEHUS (PU3NYECKUX BEIMYHMH (yIelbHas
TEMJIOEMKOCTh  BELIECTBA, CONPOTHBJIEHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh D3JIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAYs MPEIJIOKEHHON WHCTPYKIUHU, U
BBIYUCIISATh 3HAUEHUE BEJINYMHBI;

coOroaTh MpaBmiIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ TabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX omnucaHus (B TOM 4YHUCIE:
CUCTeMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOHWHA, aMIIepMETD,
BOJIbTMETP, CUETUUK DJJIEKTPUUYECKONM IHEPrUM, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArpeBaTENbHbIE AJIEKTPONPUOOPHI (TPUMEPHI), DIIEKTPUUECKUE
MPEAOXPAaHUTEIH, SJICKTPOMArHuUT, SJIEKTPOABUTATEb MOCTOSSHHOTO TOKA),
UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (DU3UYECKUX SIBICHUM U HEOOXOAUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTEIIbHbBIC
npuboOpel MO CXeMaM ¢ CXeMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CropaHus, JJICKTPOCKOIN, PEOCTaT), COCTAaBJSATh CXEMbI AJIEKTPUYECKUX



LENEN ¢ MOCAeAOBATENbHBIM U MAPAUIETbHBIM COCIMHEHUEM 3JIEMEHTOB,
pas3inyasi yCJIOBHbIE 0003HAUEHUS AJIEMEHTOB JIEKTPUUYECKUX LIETICH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HMH(OpMAIMI0O O  IpuUMepax)
IPAaKTUYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU [l oOecrieueHrs 0e30MacHOCTH MpU OOpallleHuu ¢ nmpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHHUS 3[0pOBbS U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 IIOBEACHUS B OKPYXKAIOIIEN Cpele;

OCYIIECTBJIATh TNOMCK HH(POpMAUUU (PU3UYECKOTO COAECPKAHUS B
WNuTepHere, Ha OCHOBE HWMEIOLIMXCS 3HAHUM M IIYTéM CpaBHEHUS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALMIO,  KOTOpPAs
SBIISIETCS] POTUBOPEUUBOM HIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU BBHINOJHEHUU Y4EOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypebl cetu MHTEpHET, BilageTh NpuéMaMyi KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIE IMHUCHMEHHBIE W KpAaTKUE YCTHBIE COOOILEHUS,
0006mass uHGOpPMAIMIO M3 HECKOJbKUX MCTOYHUKOB (HU3UUECKOTO
COACpXaHMusl, B TOM 4YMCIE MYOJUYHO NPEACTABIATh pPE3YIbTaThl
ITPOEKTHOM WJIM HCCIENOBATENBCKON JEATEIBbHOCTH, MIPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA ammapaT Kypca (QU3MKH,
CONPOBOXKIATh BBICTYIIEHUE MTPE3CHTALINEH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W UCCIEAOBAHUNA (PU3MUECKHUX
IPOIIECCOB PaCIpeneisiTh O00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTABJICHHBIMH 3aJJa4aMH, CICOUThH 3a BBINOJHEHUEM IUIAHA JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
JIEATENIbHOCTD IPYIIIbL, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
IPOSIBIISISt TOTOBHOCTH pa3peniatb KOH(IUKTHL.

K xoniy o0yuenus B 9 kjiacce nmpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIONb30BaTh TMOHATHUS: CUCTEMa OTCu€ra, MaTepuajibHas TOYKa,
TPAeKTOPHUsI, OTHOCUTEIHHOCTh MEXAaHUYECKOTO JABMXXEHUS, Jedopmarius
(ynpyrasi, macTuyeckasi), TpPEeHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTb M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsDKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHHUECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M yJAbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKajga dJEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M J1abHO30PKOCTb,
CHEKTPbl UCMYCKAHUSI W TOTJIONIeHUs, aibda, 0eTa- U raMma-u3IydeHus,
M30TOIBI, SIACPHAS YHEPTEeTHUKA;



pa3nnyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSIMOJIMHEITHOE IBM)KEHHE, CBOOOAHOE
NaJieHUue Tell, pABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pPEaKTUBHOE JBI)KEHUE, KojeOaTellbHOE ABMXKEHUE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE JIBUJKEHHUE, OTPAKEHUE
3BYyKa, MPSIMOJUHEIHOE pacHpOCTpaHEHUE, OTPaKEHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKECHUE CBETA, pa3jiokKeHHe OeIoro cBera B
CIEKTp H CJOXEHHE CIEKTpajJbHBIX I[BETOB, JHCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BO3HUKHOBEHHE JMHEMUYATOro CIEKTpa
U3TYYEeHHS) TI0 OTMMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHWE M3YyYEHHBIX (U3MYECKUX  SBICHUN B
OKpy)KarollleM Mupe (B TOM 4HclIe (PU3NYECKHE SIBICHUS B MPUPOAE:
NPUIUBBL U OTJIMBBI, JBUKEHHE M1aHeT CONHEYHON CUCTEMBI, pEaK TUBHOE
JBUKEHHE JKHUBBIX OpPraHU3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa Tell,
ONTUYECKUE SIBIICHUS B TPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTPa(PUOIETOBOIO U PEHTICHOBCKOTO M3JIyYE€HUH, €CTEeCTBEHHBIN
pamMoOaKTUBHBIA (DOH, KOCMHUYECKHUE JY4H, PAJIUOAKTUBHOE H3IIydEHHUE
OPUPOJHBIX MHUHEPAJIOB, JEMCTBUE pAJUOAKTUBHBIX U3JIy4EeHUH Ha
OpraHu3M YelOBeKa), MPH ITOM TMEPEBOJIUTH MPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIICNSATH CYIIECTBEHHBIE CBOMCTBAa (MpU3HAKK) (DU3UUECKUX
SIBIICHUM;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3NUYCCKUE SIBICHUSA, UCTIOIB3YS
¢usnyeckue BETUMYMHBI (CpPEeOHSSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM [JBUKEHHM, YCKOPEHME, INEpPEMEIIECHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJIAa YIOPYTOCTH, CUJIa TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TAJACHMS, BEC TeJla, HWMIYJIbC TeNa, HMIIYJIbC CHIIBI,
MeXaHn4yecKkass paboTa M MOIIHOCTb, MOTEHIMAJbHAs DSHEPIus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS DHEPIUs CXKaTou
OPYKMHBI, KUHETUYECKas SHEprus, IOJHAs MEXaHUYecKass DSHEprus,
NEpPHOJ M YacToTa KojieOaHuH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTellb MPEIOMIIEHUS CPEIbl), MPU ONHUCAHUU
NPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEJIUYMH,
0003HAYEHUS! M €IUHUIbI (U3HUECKUX BEJIUMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JaHHYIO (DU3UYECKYIO0 BEJIMYMHY C JAPYTUMU BEIUYUHAMMU,
CTPOUTH TpadUKH U3yYCHHBIX 3aBUCUMOCTEN (DPU3NUECKUX BETNUHH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS W MPOIECCHI,
UCHOJIBb3Ysl 3aKOH COXPAHEHHUsS] 3HEPIuu, 3aKOH BCEMHPHOrO TSTOTEHUS,



OPUHIIMI  CYNEpPHO3UIMU CUJI, MPUHIMI OTHOCUTENbHOCTH ['anmuies,
3aKkOoHbl HBIOTOHA, 3aKOH COXpPaHEHUS HMMITYJbCA, 3aKOHBI OTPAXKECHUS U
MPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsJ0BOr0 U MacCOBOT'O YHUCEI
IpU SJAEPHBIX PEaKLUAX, NPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alKChIBATh €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIIATH
MPUYUHHO-CJIEJICTBEHHbBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMopoil Ha 2—-3 W3YYECHHBIX CBOMCTBA (PU3NYECKUX SIBICHU,
(bu3HUECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3ana4yd  (OMHUparoluecss Ha cucrtemMy u3 2-3
YpaBHEHUI), UCTONb3Yys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalli3a YCJOBMS 3a/Jaud 3alHChIBATh KpPaTKOE
YCIIOBUE, BBISBISATh HENOCTAIOIINE WM W30BITOYHBIE JTaHHBIC, BEIOMPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYEHUS (PU3NUYECKON
BEJIMYMHBL;

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKUX METOAOB, HCIOJNb3Ysl OMNHUCAHUE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSIEMOE  NPEIIIOJIIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAIKA
NPOBEJCHUS  MCCIEIOBAaHUA, JieJaThb BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOJIIOJEHUI U OIBITOB;

INPOBOJIUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBJICHUM WU
¢u3MUecKuX CBOWCTB Tell (M3ydeHUE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHUs! IHEPruH, 3aBHUCUMOCTb IEpHOJa KOJICOaHUM TNPYKUHHOTO
MasTHHMKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYABI MAJIBIX KOJCOAHMM, IPIMOJIIMHEHOE PACIIPOCTPAHEHUE CBETA,
pas3iiokeHne Oenoro cCBeTa B CIEKTP, M3YUYEHHE CBOWCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOMCTB HM300paKE€HHUs IMpeAMeTa B coOuparoiien
JauH3e, HAOMIOJCHHE CIUIOIIHBIX W JUHEHUYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa
0o0Opy/IOBaHMs, ONUCHIBaTH  XOJ  ONbITA W  €ro  pe3yibTaThl,
(GhopMyIIUpOBaTH BHIBOIHI,

IPOBOJIUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, Onpenemss
CpelHee 3HaueHHe U3MepAeMOM BeNIUYMHBI ((POKyCHOE paccTosiHuE
coOuparorieil JIuH3bI), OOOCHOBBIBaTH BHIOOpP cIoco0a HM3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

NPOBOAUTH HCCIEAOBAaHUE 3aBUCUMOCTEM (DPU3UYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IPSAMBIX HM3MEPEHHMI (3aBUCMMOCTH IIyTH OT BPEMEHHU



Py PAaBHOYCKOPECHHOM JIBIDKEHHWH O€3 HadaJlbHOW CKOPOCTH, IIEpHOjIa
KoJIeOaHMii MaTEeMaTHYCCKOIO0 MasgTHHKA OT JJIMHBI HHUTH, 3aBHCHMOCTH
yrila OTpaXEHHUs CBETa OT yria MajeHUus W YIja MPEIOMJICHUS OT yIJa
MajieHus1): TUTAaHUPOBAaTh HKCCIIECIOBAHHME, CaMOCTOSATEIIBHO COOHpaTh
YCTaHOBKY, (HUKCHPOBATh pe3yibTaThl TOJYUYCHHOW 3aBUCHUMOCTH
(bU3UYECKUX BEIWYWH B BUJE TAONMI] U TpadUKOB, JEJaTh BBIBOABI I10
pe3ybTaTaM MCCIICIOBaHMS;

MPOBOANTh KOCBEHHBIC W3MEpPEHUS (U3NUCCKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella TIPH PaBHOYCKOPEHHOM JIBH)KCHUH,
YCKOPEHHE CBOOOJHOrO MaJeHUsl, KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHHUS CKOJBKEHHUS, MEXaHWYeCKas padoTa W MOIIHOCTh, YaCTOTa H
neproj; KoJie0aHW MAaTeMaTHUYeCKOro W TPYKHHHOTO MAasiTHUKOB,
ONTHYECKAasl CHJIa COOMpAOIICH JIMH3BI, PaJIUOAKTUBHBIA  (OH):
MJIAHUPOBATh M3MEPEHUS, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITIOJTHATh U3MEPCHUS, CISAyS IMPEIIOKCHHON MHCTPYKIIUH, BBIYHCIIATH
3HAYEHWE BEIMYMHBI U aHAIM3UPOBAThH MOJYyYCHHBIE PE3YJIbTATHI C YIETOM
3aJJaHHOM TOTPEITHOCTH U3MEPCHHUI;

coOJIr0/1aTh TIpaBujia TEXHUKH 0€30MMacHOCTH IMPH padboTe ¢ 1abopaTOPHBIM
000pyZ10BaHUEM;

pa3auyaTh OCHOBHBIC TIPU3HAKM M3YYCHHBIX (PU3MUECKUX MOJEICH:
MaTeprallbHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, IJJaHEeTapHas MOJellb aToMa, HYKJIOHHAas
MOJICIb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIMUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OmucaHus (B TOM 4YHUCIE:
CIUIOMETp, JATYUKHU TIOJOKCHHUS, PACCTOSHUS W YCKOPCHHS, paKera,
9XOJOT, OYKH, TEpUCKOM, ¢oToammapar, ONTUYECKUE CBETOBO/IHI,
CIIEKTPOCKOI, J03UMETpP, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PHU3MYSCKUX SIBICHUH M  HEOOXOAHMMBIC (DU3UUCCKUC
3aKOHOMEPHOCTH;

UCITIOJIb30BaTh CXEMBl U CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TCXHUYCCKUX
YCTPOKNCTB, M3MEPHUTEIHHBIX TPUOOPOB M TEXHOJIOTHYECKHUX IIPOIIECCOB
IpU PEIICHUH YYEOHO-TIPAKTUICCKUX 3a/Jad, ONTHYECKHE CXEMBI IS
MTOCTPOCHHS N300pakKeHUH B INIOCKOM 3epKajie U coOMparoliei JuH3E;
NPUBOINUTH  MpUMEpPhl  (HAXOauTh  WH(OpPMAIMI0O O  TIpuMepax)
MPaAKTHYECKOTO HKCIOJb30BaHUS (DU3NUECKUX 3HAHUN B ITOBCEIHEBHOMN
KU3HU NI oOecrieueHrst 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOopamMu 1
TEXHUYECKUMH YCTPONUCTBAMH, COXPAHCHHUS 370POBbSI M COOIOACHUS
HOPM JKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH Cpelie;



OCYIIECTBJIATh TOMCK HH(POpMaUU (PU3UYECKOTO COJACPKAHHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYsl MOMCKOBBIN 3allpoc, HaXOAUTh
MyTU ONpPENENIEHUsI TOCTOBEPHOCTH MOJyY€HHON MH(OpMAaIMi Ha OCHOBE
UMEIOLIUXCS 3HAHUN U JOMOJHUTEIBbHBIX UCTOYHUKOB,

WCTIOJIH30BaTh MPH BBHIMOJHEHUU Y4EOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTeparypy  (U3MUECKOro COJEp)KaHHs, CIpaBOYHbIE MaTepuasbl,
pecypcbl cetu VIHTepHeT, BiaseTh NpuéMaMHu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uH(GOpPMAIIMU U3 HECKOIBKUX HMCTOYHHKOB (PU3NYECKOTO COJEpIKAHUS,
MyOJIMYHO MPEJCTABIATH PE3YNIbTAThl MPOSKTHOW WU MUCCIIEI0BATEIbCKON
NESATeNbHOCTA, TMpPH 3TOM TPaMOTHO  HCIONb30BaTh  HM3yYEHHBIN
MOHATUUHBIN anmapar u3y4aemoro paszena (QU3MKU M COIMPOBOXKIAThH
BBICTYIJICHUE TMPE3CHTAME C Y4E€TOM OCOOCHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHNH OKPYKAKOIIEr0 MHPa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOAHI BellecTna https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
1.1 7
CTpoctiie 1 CBOHCTBA BeleCTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

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

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanos A.U., Akiinonepnoe oo6miectBo «M3narenbctBo «lIpocBenieHue

» dusuka: 8-i1 kacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [leppikun 1. M.,
NBanoB A. U., Axumnoneproe obmiectBo «M3aarensctBo «IIpocBenienner

» ®usuka: 9-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [eppimkun 1. M.,
I'yrauk E. M., BanoB A. U., [lerpoBa M. A., AkiinoHepHoe 00111eCTBO

«M3narensctBO «lIpocBenienue

METOANYECKHUE MATEPHAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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