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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TaKkKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yYarOIINXCS.

®duszuka ABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0Cc00a MOIyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

o Hay4YHO O0OBACHATH SIBJICHUSI,
o OLICHUBATh U ITIOHUMATb 0COOEHHOCTH HayY4YHOTI'O UCCJICIOBAHUAA,
o HHTCPIIPCTUPOBATL JAHHBIC WU HCIIOJIB30BATh HAYYHBIC HOKA3aTCIbCTBA IJIA

MOJTy4YE€HHUS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dusmka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM

Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekabpst 2019 r. Ne T1IK-4BH).



ey uzyyeHus: PU3MKHU:
. NpUOOpETEHHE WHTEpeca W CTpPEeMJICHHS OOydJaroluxcsi K HaydYHOMY
W3YUYCHUIO TPUPOJAbI, PA3BUTHE WX HHTCIUICKTYaJbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEI;

. pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJe MO3HaHWA U (popMUpOBaHUE
UCCIIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. (dopMupOBaHrE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

. dopMupoBaHrE MPEACTABICHUNA O POJIM (UMKH ISl Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

. pa3BUTHE  MPEACTABICHHMM O  BO3MOXHBIX  cepax  Oynaymieit

npodeCCUOHAIBHOW  CSITEILHOCTH, CBSA3aHHOM C (U3MKOM, TMOATOTOBKA K
JabHENIIeMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHne 3TUX IieNield MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

. npuoOpeTeHre 3HAaHUKW O  JUCKPETHOM  CTPOSHHWM  BEIIECTBa, O
MEXaHMUYECKHUX, TEIUIOBBIX, DJICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

. npuoOpEeTeHHE YMEHUN ONHUCHIBATh M OOBACHATH (PU3MUECKUE SBJICHHUS C
HCIMOJIb30BaHNWEM TOJTYUYCHHBIX 3HAHUH;

. OCBOEHHE METOJIOB PEIICHUS MNPOCTEHINUX  pacy€THBIX 3a7ady C
HCITOJIb30BAHUEM buznYecKux MoOJeJIeH, TBOPUYECKUX 51
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTHE YMEHHUI HaOII0/1aTh MPUPOIHBIC SIBICHUS U BBITIOIHATH OIBITHI,

n1abopaTtopHble pabOThl M IKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS C HUCIIOJIb30BAaHUEM
HU3MEPUTEITLHBIX PUOOPOB;
. OCBOCHHE TPHUEMOB PabOThl ¢ WHMOpMaIueln (HU3NIECKOTO COACp>KaHUs,
BKJIIOYasi WHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHMSIX (HU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;
. 3HAKOMCTBO €O cpepamu MPOPECCUOHAITBHON NEITEIHOCTH, CBSI3aHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
(bU3MYEeCKON HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemo).

B nporpamme no ¢usuke npeanaraercs nepedyeHsb Jad0paTopHbIX padboT U
OTBITOB. YUUTENb JIENAET BBIOOP MPHU MPOBEACHUH JIJAOOPATOPHBIX padOT U OIBITOB
C yuyéTOM  UHAMBUAYAJIbHBIX  OCOOCHHOCTEM  OOydaroluxcs,  CIHMCKa
DKCIEPUMEHTAIbHBIX  3aJaHWil, TMpe/ularaéMblXx B  paMKax  OCHOBHOTO
rOCyJ1apCTBEHHOI'O PK3aMEHa N0 (pU3MKe.



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmdeckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NYeCcKuX sIBICHUI CIIOMOUIBI0 MOJIEIIEH.

Jlemoncmpayuu.
1. Mexannueckue, TeIIOBbIE, AIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. dusndeckue MpuOOPsHl U MIporeaypa IPSAMbIX H3MEPEHHM aHAJIOTOBBIM H

U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaol.

OmnpenenenHure 1EHbI IeTICHUs IKaJIbl U3MEPUTEILHOTO Tprdopa.

N3mepenune paccTossHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO TeJA.

Onpenenenue pasMepoB MajbIX TEl.

N3mepenne temmeparypbl TpU MOMOIIM JKUAKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.
6. [IpoBeneHue wuccienoBaHus MO MPOBEPKE TUMOTE3bl: AAIBHOCTH MOJETA
IapuKa, MymneHHOro FTOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeI€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrxkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

o E

Hemoncmpayuu.
1. Habmnronenue 6poyHOBCKOTO ABUKEHUS.
2. Habmonenue nuddysun.
3. Hab6monenne SIBJICHUH, 00BACHSIOIIMXCS MPUTSHKCHUEM WIIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuvie pabomul u onvimol.
1. OreHka muaMeTpa aToMa METOZIOM PSIOB (C UCTIOIb30BaHneM (poTorpadmii).



2. OnbIThI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE M HEPAaBHOMEpPHOE JBUKCHUE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacd€r mytn u
BPEMEHU JBUKCHUS.

SBneHue uHepuMH. 3aKOH HHepUuu. B3aumonelcTBhe Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BEMa BelecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepenne cuibl ¢ MOMOUIIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAIIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. Ha6nronenue MexaHuecKkoro IBMXKEHHUS Tela.

2. N3mepenne cKkopoCTH MPSIMOTMHEHHOTO ABUKECHUSI.

3. HabGnronenue siBneHust HHEPIUU.

4, Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOJICHCTBUU TEll.

5. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrnoxeHue Cull, HalpaBJICHHBIX 110 OJTHOU MPSMO.

Jlabopamopuvie pabomul u onvimel.

1. OrnpeneneHrue CKOPOCTH PaBHOMEPHOTO JBUXKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIH JICKTPUIECKOr0 aBTOMOOWIIS M TaK Jiajee).

2. OmnpeneneHue cpeaHE CKOPOCTH CKOJNBXKEHHMS OpycKa WM IapuKa [0
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeNa.

4, OnbITHI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh pacTsoKeHus (aedopmariyn)
MPY>KUHBI OT IPUIIOKEHHOW CHJTBI.

S. OnbITHl, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh CHJIBI TPEHHS CKOJIBKECHHS OT
Beca Teja M XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

6. N3mepenne Macchl Tena Ha PhIYaXHBIX BECax.

7. ['pagynpoBanue Mpy>KUHEI.

8. N3mepeHue cuiibl TPEHUS ¢ TIOMOIIIBI0 TMHAMOMETpA.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCHMOCTh JaBJIEHHsA raza oT oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBmaTmueckue
MAaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctatuyeckuit
napagokc. Coobmaroiuecs cocynbl. ['uapaBinueckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHMS
BO3aylIHONW o6osouku 3emau. OmnbiT Toppuuemnu. M3mepenue atmocdepHOro



JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGops! 1 U3MEpEeHUsT aTMOC(EPHOTO TaBICHUS.
JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BeITaKnBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxormiaBaHue.
Jemoncmpayuu.
1 3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.
2 ITepenava naBiieHUS )KUIKOCTHIO U Ta30M.
3 CooOmiaromuecs: CoCy/bl.
4 I'mppasnuueckunii mpecc.
5. [IposiBieHne neicTBrsl aTMOC(EPHOTO JABICHUS.
6 3aBUCHMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa
Y TUIOTHOCTH 5KUJIKOCTH.
1. PaBeHCTBO BBITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcnoBue miaBaHus TEI: TJIaBAHUE WIIA MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIIEHUS THIOTHOCTEU TEJA U )KUIKOCTH.
Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMaA MOTrpyKEHHOMN B
YKUJKOCTb YaCTH TeJla.

2. OnpeneneHrue  BBITAIKMBAIOIIEW  CHJBL,  JCHCTBYIOIEH Ha  TEJo,
MOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIIBL, IEVCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MacChl TeJa.

4, BrisicHeHne ycnoBui I1aBaHUs Tea B dKUJIKOCTH.

S. OneITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKHUBAIOIIEH  CHIIBL,

JEHCTBYIOLIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPY>KEHHOU B HKUAKOCTh YaCTU
TE€JIa U OT INIOTHOCTHU KUIKOCTH.

6. KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEAEICHUE
€€ rpy30n0AbEMHOCTH.

Paznea 5. PaGora u MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MoOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BU/IA MEXaHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.
1. [Ipumepsbl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaol.
1. Omnpenenenre pabOTHI CHIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU TEJa IO

TOPU30HTAIbHON NOBEPXHOCTH.
2. Hccnenosanue ycioBril paBHOBECHS pblyara.



3. N3mepenne KII/] HakIOHHON INIOCKOCTH.
4. N3yueHune 3aK0HAa COXpaHEHHsI MEXaHWUYECKON YHEPTUH.
8 KUIACC

Pa3nea 6. TenjioBbIe IBJICHUS.

OCHOBHBIE TIOJIOXKECHUS MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucramnnueckue u amopdusie tera. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HA OCHOBE TOJIOKEHHW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBs3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BHyTpenHssi sHeprus. CrnocoObl W3MEHEHUST BHYTPEHHEW SHEpruu:
TerIonepesaya U COBEPILECHHE paboThI. Bunbl TEIUIoNIepEaauH:
TEIJIONPOBOAHOCTD, KOHBEKLMS, U3ITyUYEHHUE.

KonuuectBo Temnotel. YenbHas TEMIOEMKOCTh BeleCTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. IlmaBnenue u
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHUS.

BrnaxHocTs Bo31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUHU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. Habmoienne O6poyHOBCKOTO IBUKEHUSI.

2. Ha6nronenue nuddysun.

3. Habmronenue SsBIIeHU CMadMBaHKS M KaIMILIIPHBIX SBJICHUM.

4, Habmronerune TenioBoro pacimpeHus Teil.

5. M3MeHeHne naBlICHWS rasa IpH H3MEHCHHHM O0BbEMAa M HArpeBaHUU WIIU
OXJIAXKICHUU.

6. [TpaBuia u3MepeHus: TEMIIEPATYPhI.

7. Buae! Tenmonepenaun.

8. OxnaxaeHue mpu COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHuH pabOThl BHEIIHUMU CHUJIAMHU.

10. CpaBHeHHE TEIIIOEMKOCTEN Pa3IMUHBIX BEIIECTB.
11. HaOmoaeHre KHICHHS.
12. HabGnrogeHune moCTOSHCTBA TEMITEPATyphl MPH TIIaBJICHUH.
13. Mogxenu TeIIoBbIX ABUTATENEHN.
Jlabopamopuvie pabomul u onvimol.



1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHSL.

2. OnbITEI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

3. OnbITel 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS] Ta30B, >KUIKOCTEH U
TBEPJIBIX TEIL.

4, Omnpenenenre qaBjaeHUs BO3IyXa B 0ajUIOHE HINPHUIIA.

S. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JABJIEHUA BO3[yXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUSI.

6. [TpoBepka rumoTe3bl TUHEHHON 3aBUCHUMOCTH JIJTUHBI CTOJIOWKA YKUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaGmionenne wu3MeHeHUs BHYTPEHHEW OJHEPruM Tela B pe3yibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. UccnenoBanue sBIeHUS TEIJIOOOMEHA MPU CMEIIUBAHUU XOJOAHOU U
ropsiuer BOJIBL.

Q. Omnpenenenre KOJIWYECTBA TEIJIOTHI, TOJYYEHHOTO BOJION MPHU TEIJIO00OMEHE

C HArpEeThIM METAJUIMYECKUM LIJIUHIPOM.
10. Ompenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. HccnepoBaHue npouecca UCTIapeHHusl.

12.  Omnpenenenre OTHOCUTEIHHOM BIAXKHOCTH BO3yXa.

13. Omnpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbJA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. B3aummopeincrtaue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUUECKUAN 3aps.
Crpoenne aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.

DONEeKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBjieHHE MPOBOJHMUKA. Y ACIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
nns ydactka uenu. [locienoBarenbHOe W MApAIIENBHOE  COEIMHEHUE
MIPOBOTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DIEeKTpUYECKHUE LENMU U MOTPeOUTENU dNEKTPUUYECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarauTHoe nosie. MarHuTHOE noJjie 3eMJIM U €ro 3Ha4YeHue I )KU3HU Ha 3eMJle.
OneiT  Opcrena. MarautHoe mMoJjie 3JIEKTPUYECKOro Toka. lIpumeneHue
AJIEKTPOMArHUTOB B TeXHHKE. [elicTBE MArHUTHOTO MOJI HA IPOBOJIHUK C TOKOM.



DNeKTpOoJBUraTellb MOCTOSIHHOTO TOKa. VICHosib30BaHHME 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OnbiTel @apajes. SIBieHne dIEKTpoMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMbIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.
DIIeKTpU3aLHus TEN.
JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3AaUMOJICHCTBUE 3aPSAKEHHBIX TeEl.
Y CTpONCTBO U AEHUCTBUE JIIEKTPOCKOIIA.
DJeKTpocTaTU4EeCKast HHAYKIIHUS.
3aKOH COXpaHEHUS DJIEKTPUUECKUX 3aPSJIOB.
[TpoBOHUKY U AUDIICKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUU 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeCTBUS DIEKTPUIECKOTO TOKA.
0. DaexTpu4ecKuil TOK B KUIAKOCTH.
1. Ta3oBbIi pa3ps.
2. VI3MepeHue cuiibl TOKa aMIIEPMETPOM.
N3MepeHne 31eKTpUUEeCKOTO HAMPSHKEHUS! BOJBTMETPOM.
14.  PeoctaT u Mara3uH CONPOTUBICHUI.
15. BsaumoneiicTBHEe MOCTOSHHBIX MAarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeiCHUS TIOJI0OCOB MarHUTa.
17. MopaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmeIT Opcrena.
19. MarnuTHOE noJie TOKa. DJIEKTPOMArHHT.
20. JleiicTBHe MarHUTHOTO TOJIS HA MPOBOJHUK C TOKOM.
21. DnexkTpoaBUTaTENh MOCTOSTHHOTO TOKA.
22. MHUccnenoBaHue SIBICHUS AIEKTPOMArHUTHON MHIYKIIHH.
23.  Ombiter Dapages.
24. 3aBUCUMOCTb HAINpaBICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHMA €ro
BO3HUKHOBEHHUS.
25.  DIeKTporeHepaTop MOCTOSHHOTO TOKa.
Jlabopamopuvie pabomul u onvimol.

PR BPEOOoNoOORAWNDE

[EEN
w

1. OnpiTel 1O HAONIONCHUIO DJIKTPHU3ALMU Tel MHAYKIMEH | 1pu
CONPUKOCHOBEHHH.

2. UccnenoBanue AEMCTBUS AJIEKTPUUECKOTO TMOJS HA MPOBOJHUKH U
JUAJIEKTPUKH.

3. COopka u npoBepka padbOThI EKTPUUYECKOMN 1IENMU MOCTOSHHOTO TOKA.

4, N3MmepeHne u peryimpoBaHUe CUJIbI TOKA.

S. N3mepenne U peryaupoBaHue HAMPSKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HMIYIIEr0 4Yepe3 pe3UucTop, OT

COIIPOTHUBJICHUS PC3UCTOPA U HAIIPSIKCHUA HA PE3UCTOPC.



1. OHBITBI, ACMOHCTPUPYIOIINEC 3aBUCUMOCTD JJICKTPHUYICCKOIO COIIPOTHBIICHUA
IIPOBOJHHKA OT €I'0 AJIHHBI, INIOMIAAN ITIOIICPCUHOTO CCUCHUA U MaTCpUaJla.

8. [IpoBepka mpaBuiia CIOKEHUS HANPSHXKEHUW TIPU  TOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

Q. [IpoBepka mnpaBwiia i CUJIbl TOKAa MNpPU NAPAICIBHOM COEAMHEHHUH
PE3UCTOPOB.

10. Omnpenenenue paboOThI AEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. OmnpexenieHre MOIIHOCTH 3IEKTPUUECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
12. HWccnepoBaHue 3aBUCUMOCTH CHUJIBI TOKA, MJIIYIIETO uepe3 JaMIIOUKY, OT
HaIIpsDKEHMS Ha HEW.
13. Ompenenenue KIIJl narpeBarens.
14. HccnenoBaHre MAarHUTHOTO B3aMMOJIEWCTBHS IOCTOSSHHBIX MarHUTOB.
15. M3y4yeHue MarHUTHOIO IMOJISl HOCTOSIHHBIX MAarHUTOB MPU UX 00OBbEIMHEHUU U
pa3zeneHuu.
16. HccnenoBaHue AeWCTBUS NEKTPUUYECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.
17.  OnbIThl, 1EMOHCTPUPYIOLUE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYyILIKU
C TOKOM M MarHuTa OT CHJIbI TOKA U HaIlPpaBJIEHUS TOKA B KaTyLIKE.
18. H3yueHue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
19. KonctpyupoBaHue u u3yueHue paboThl 3JIEKTPOBUTATEIS.
20. UMsmepenue KIIJ] anexTpoaBuraTenbHONW yCTAaHOBKH.
21. OmneIThl TO WCCIEIOBAHUIO SIBICHUS DIIEKTPOMATHUTHOW WHIYKITHH:
UCCJIEI0BAHNE U3MEHEHUI 3HAYEHHUS U HAIIPaBJiIeHUs! MHAYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBuwxeHue. MarepuanbHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiMHelHOe nBukeHue. (CBoOOgHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalueHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTroHa. Bropoit 3akoH HerotoHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJia
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBumxenune mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTh 1 neperpysku.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hal
IIOBEPXHOCTBIO 3eMiM. [loTeHIIManpHas SHEPTUs CKaToM NpyKuHbl. KuHeTnueckas
sHeprud. TeopeMa O KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHUsSI MEXaHUYECKOU
DHEPIHUU.

Hemoncmpauuu.
1. Habmoienne MeXaHM4YeCKOTO JBMKEHHS Tella OTHOCHUTEIBHO Pa3HBIX Tel
OTCU€TA.
2. CpaBHeHrE IIyTEd W TPACKTOPUM [BWXKEHHS OIJHOTO M TOrO K€ Teja
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
3. N3mepenne cKkOpOCTH U YCKOPEHMS TPSIMOJIMHENHOTO B KEHUSL.
4. HccnenoBanne npu3HaKkOB PaBHOYCKOPEHHOI'O IBUKEHUS.
S. HabGitoieHne nBUKEHUs Tella 0 OKPYKHOCTH.
6. HabntoieHne MexaHMYeCKHUX SIBICHUMN, MPOUCXOJAUINX B CUCTEME OTCUéTa

«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKU.

7. 3aBUCUMOCTh YCKOpPEHHUsS Tela OT MacChl Tejaa W JEHCTBYIOLIEH Ha HETO
CHJIBI.

8. HaGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUM TEIT.

Q. N3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. TIlepemaua mmmysbca MpU B3aUMOACHCTBUH TEll.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHeHue UMIyJIbca MPU HEYIIPYTOM B3aUMOICHCTBHUH.

13.  CoxpaHeHue uMIyiabca Npu abCOMIOTHO yIIPYTrOM B3aUMOICHCTBUH.

14. HabGmroaeHue peakTUBHOIO JIBH)KCHUS.

15. CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM IaJICHHUU.

16. CoxpaHeHHe MEXaHMYECKOW SHEPTuu MpHU JBMKEHHM Tella Moj JACHCTBHEM

MPY>KUHBI.
Jlabopamopuvie pabomul u onvimaol.

1. KoHcTpynpoBaHre Tpakra il pasroHa M JalbHEHIIEr0o PaBHOMEPHOIO

JIBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

2. OnpeneneHue CpeHEM CKOPOCTH CKOJIBKEHHUSI Opycka WM JIBHXKCHUS

1IapUKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHrue yCKOpEHHsI Tela MpPHU PaBHOYCKOPEHHOM JBWKEHUHU IO

HAaKJIOHHOM IJIOCKOCTH.

4, WccnegoBanue 3aBUCMMOCTH IMYTH OT BPEMEHU MNPU PaBHOYCKOPEHHOM

JBUKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

S. [IpoBepka TruUNOTE3bl: €CIAM NPU PABHOYCKOPEHHOM JBMKEHUH 0e€3

HAa4yaJbHOM CKOPOCTM IIyTM OTHOCATCA KakK psi  HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJINHAKOBBI.



6. I/ICCHGI[OBaHI/Ie 3aBUCUMOCTU CHWJIbI TPCHHUA  CKOJIBJKCHUA OT CHJIbI
HOPMAJIBHOT'O OJAaBJICHHA.

7. Omnpenenenue kodphuieHTa TPEHUS CKOJIbKCHHUS.
8. Omnpenenenne KECTKOCTU TPYKHHBI.
Q. Omnpenenenre pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM JBHKCHHH Tela IO

TOPU30HTATBHON TOBEPXHOCTH.

10. Onmpenenenue pabOThl CUJBI  YOPYrOCTH TMpPU  MOABEME TIpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. HM3ydeHue 3aKOHA COXPAHEHUS SHEPIUHU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nBrkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUM: TIepuo,
4acToTa, aMIUINTyAa. MateMaTnuecKuil U NpyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MPH KOJIeOATETHLHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.
1. HaOmronenne koneOaHuii Ten IOA JOEHWCTBUEM CHJIBI TSKECTH W CHIIBI
YOPYTOCTH.
2. Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
3 HaOntonenue BoIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.
4, PacnipocTpaneHnne npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
5 HaOntonenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKyCTHYECKHIl pe30HaHC.
Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenre 4aCTOTHI M MEPHO/Ia KOJICOaHUN MAaTEMAaTHIECKOTO MasTHUKA.
2. Omnpenenenre 4aCTOTHI U MEpUOIa KOJICOaHUHN NIPYKUHHOTO MasiTHUKA.

3. HccnenoBanune 3aBUCUMOCTH Tepuoja KoyieOaHUN TOJBEIICHHOTO K HHUTH
rpy3a OT JJIMHBI HUTH.

4, HccnenoBanue 3aBUCUMOCTH TIEpHOJa KoJIeOAHUN MPYKMHHOTO MAasiTHUKA
OT Macchl Ipy3a.

S. [IpoBepka HE3aBHUCUMOCTH IepHoJia KojeOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpy3a.

6. OneITel,  JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHojaa  KojeOaHui
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Pasznen 10. DiiekTpoMardHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoliCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.
1. CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOKICTBA CBETA.
Jlabopamopuvie pabomul u onvimaol.
1. N3ydeHne CBOMCTB SJEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOHMIBLHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsmosmmHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. Vcnonb30oBaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom mydeit B JnuH3e. OnTuyeckas cucreMa (¢oToarnmapara,
MHUKpOCKOINIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs u
JAITbHO30PKOCTb.

Pasznoxxenune Oenoro cBera B crnekTp. OmnbiTel Hptotona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.
[IpsiMmonuHetHOE pacCIpOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTtuyeckuii CBETOBO/I.
Xox mydeii B COOMpAroIIeit JINH3e.
XoJ1 Iydel B paCcCEUBAIOIIEH JIMH3E.
[Tomyuenune n300pakxeHUid ¢ TOMOIIBIO JIUH3.
[Tpuntun aeicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
0. Moguens rnasa.
11. PasmoxeHue 6eoro cBera B CIICKTP.
12.  Tlomydenue Genoro cBeTa NMpu CIOKEHUU CBETa Pa3HbIX LBETOB.
Jlabopamopusie pabomel u onvimel.

HoOoo~NoORWNE

1.  HccnemoBaHWe 3aBHUCHMOCTH yIjla OTPaKEHHUS CBETOBOIO Jiyya OT yrija
NaICHUS.

2.  H3ydeHue XapaKTepUCTHUK H300paKeHUs IpeaIMeTa B TNIOCKOM 3epKale.

3.  HccrnenoBanue 3aBUCMMOCTH yrja MHPEIOMJIEHUS CBETOBOIO Jy4a OT yrja
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.

4. [Tomyuenune n300pakeHui ¢ TOMOIIbIO COOMPAIOIIEH JIMH3HI.

S. Omnpenenenre (OKYCHOTO PacCTOSHUS M ONTUYECKOW CHIIBI cOOMparouieit
JMH3BIL.

6. OmnbITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.



1. OneITEl TIO BOCHPHATHIO I[BETA TPEIMETOB TPHU WX HAOIIOACHUU Yepe3
IIBETOBBIC (PUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OnwiTel Pe3epdopna u mianerapHas Mojenb atoma. Mojenb atoma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBauThl. JInHedaThie CIIEKTPHI.

PanmnoaktuBHOCTh. Anba-, 6eTa- 1 raMma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykioHHas wmojaenb aroMHoro sapa. HM3orombl.  PaamoakTuBHBIC
npespaunieHus. [lepron monypacnaaa aTOMHBIX SAED.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIIyYEHHW Ha >KUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

1. CrexTpbl U3ITy4YEeHHS U TTOTJIONICHUSI.

2. CriexTpbl pa3IM4HbIX Ta30B.

3. CnekTp Bogopo/a.

4, Hab6nronenue tpekoB B kamepe Buinibcona.

5. PaboTa cuéTunka HOHUZUPYIONTUX U3ITYyUCHUH.

6. Perucrparius nznydeHus NpupoHbIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopusie pabomul u onvimel.

1. HaGnronenue CruToNTHBIX ¥ JIMHEHYATHIX CIIEKTPOB U3ITyUCHHS.

2. HccnenoBanue TPEKOB: U3MEPEHNE YHEPTUU YACTHUIIBI TTI0 TOPMO3HOMY MYTH

(o potorpadusim).

3. N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENEHO--0000IIAIONINI MOTYIIb IPETHAZHAUCH JIJISI CHCTEMATHU3aluU
U 000OuIeHHsT  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
nproOPETEHHOTO MPU M3YYEHUU BCEro Kypca (GU3WKH, a TAKKe ISl TOJTOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII MpEAMET.

[Ipu u3yueHUr MAaHHOTO MOJIYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHIIBI
JeSITETLHOCTH, HA OCHOBE KOTOPBIX O0ECIIEYMBACTCS AOCTIDKEHHE MPEIMETHBIX U
METANpPEIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  O0y4eHus, (GopMupyercs
€CTECTBCHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIECIOBAHUS
SIBJICHUW TIPUPOJIBI M TEXHHUKH, OBJIAJICHUC YMEHHSIMH OOBACHATh (U3NUYCCKHE
SIBJICHHS, TPUMCHSS TMOJydCHHBIC 3HAHWS, peIIaTh 3aJa4yd, B TOM YHCIIC
Ka4eCTBEHHbBIE U dKCIIEPUMEHTAIILHBIE.

[IpuHIMNHAIBHO OESTETHLHOCTHBIN XapakTep JAaHHOTO pasjielia peaan3yercs
3a Cu€T TOro, 4To OOYyYalOlIUECs BBIMOJHAIOT 3aJaHHs, B KOTOPBIX UM
npeiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
¢du3nveckue SBICHUS B OKPYKAIOMIeH PUPOIE U TIOBCETHEBHOM KU3HM,



HCIIO0JIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHNA (bI/ISI/I‘-IeCKI/IX HBJ’IGHHﬁ, B TOM
YUCJIC IJI IIPOBCPKU THUIIOTE3 U IMOJYUCHUS TCOPCTHICCKHUX BBIBOJOB,
O0OBSACHATH HAaY4YHBIC OCHOBBLI HanOosee BaKHBIX I[OCTI/I}KEEHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOI‘Hﬁ, HaIIpUMCP, IIPAKTHUYICCKOT'O UCIIOJIBb30BaHUS PA3JIMIHBIX HCTOYHUKOB
OHCPIUK HAa OCHOBC 3aKOHA IIPCBpPAIICHUA U COXPAHCHUSA BCCX M3BCCTHBIX BHUI0B
OHCPI'UH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydeHnne (u3MKu Ha ypOBHE OCHOBHOIO 001ero oO0pa3oBaHUs HANpPaBICHO
Ha JOCTM)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX
pe3ynbTaTOB.

B pesynbrare n3ydenust GpuU3MKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHus
y oOyuatonierocsi OyayT cpopMHUpOBaHbI CIEAYIOIINE JUYHOCTHbIE Pe3yJibTaThl
B YaCTH:
1)maTpuoTHYECKOr0 BOCTIMTAHUS
. IIPOSIBJICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bu3NYecKoil HayKH;
. LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX --(PU3HKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
o TOTOBHOCTbH K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX NPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN
busuKy;
J OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX IPUHLUIIOB B JEATEIbHOCTH
Y4EHOTO;
3) 3cTeTU4eCKOro BOCIIUTAHMSI:
. BOCIIPUSITUE ICTETUYECKUX KauyecTB (PU3MUECKON HAayKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

. OCO3HaHUE LEHHOCTU (U3MUECKONM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEH COCTaBIAIOLLECH
KYJbTYpBHI;

. pa3BUTHE Hay4YHOW JI0003HATEIBHOCTH, MHTEpPECa K HCCIEI0BATENbCKON
NEATEIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSl 1 IMOLHOHAJIBHOIO 0JIATONOTYYMS

. OCO3HaHWE IIEHHOCTH 0e30macHoro oOpa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

. c(hOpMHUPOBAHHOCTh HaBbIKa pPEeQIIEKCUU, MPU3HAHHME CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

. AKTUBHOE Yy4YacTHE B PEIICHUWU MPaKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

. MHTEPEC K MPAKTUIECKOMY M3yUEHUIO PO eccuil, CBsI3aHHBIX C (PU3UKOM;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS



. OpUEHTAlMsI HAa MPUMEHEHHE (U3NYECKUX 3HAHUW ISl pelleHus 3a7ad B
o0nacTh OKpy’Kallled cpeabl, IUIaHUPOBAaHUS IOCTYIKOB M OLIGHKM UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOILLEH CPEIbI;

. OCO3HaHUE TJI00AJBPHOTO XapakTepa SKOJIOIMYECKUX MpoOsieM M ImyTell ux
peuieHus;

8) amanranMm K H3MEHAIOIIHMMCH YCJIOBMAM COLHMAIBHOM W NPHPOAHOH
cpeabl:

o NOTPEOHOCTh, BO B3aMMOJCHCTBUM TIPHU BBIMOJHEHWU HCCICNOBAaHUN U
POEKTOB (PU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JPYTHUX;

o IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
NEATEIIBHOCTD;

o HOoTpeOHOCT, B (OPMUPOBAHMM HOBBIX 3HAHMW, B TOM  YHUCIE
(bopMynIupoBaTh UAEH, MOHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

° OCO3HaHHE Je(PUIMTOB COOCTBEHHBIX 3HAHUNW M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

. IJJAHUPOBAHME CBOETO pa3BUTUS B MPUOOPETEHUM HOBBIX (U3UUECKUX
3HAHUU;

o CTpEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBS3H MPHUPO/BI, 00IECTBA
Y SKOHOMHKH, B TOM YHKCJIE C UCIOJIb30BAHUEM (PU3NYECKHUX 3HAHMIA;

o OLIEHKA CBOUX JEWCTBUU C YYETOM BIMAHHUS HA OKPYKAIOILIYIO Cpeny,
BO3MOYKHBIX INI00AIbHBIX TOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y odyuaroiierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTEIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJISATUBHbIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue J1elicTBUA:

. BBISIBIIATH M XapaKTEPHU30BaTh CYIIECCTBEHHBIE TMPHU3HAKH OOBEKTOB
(s1BNIEHUI );

. yCTaHABJIMBATh CYIICCTBEHHBIN IMPU3HAK KIACCHU(PUKAIIMK, OCHOBAHHS IS
0000IIIeHUS U CpaBHEHUS,

. BBISIBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B pacCMaTpUBacMbIX (haKTax,
JIAHHBIX ¥ HAOIIOJIEHUSAX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;

. BBISIBJISITh TIPUYMHHO--CJICJICTBEHHBIC CBSI3M MPH U3YUYCHUH (PU3UIECKUX

SBJICHMA W TPOIECCOB, JeJaTh BBIBOJBI C HCIOJb30BAaHHEM JCIYKTHUBHBIX H
WHIYKTUBHBIX ~ YMO3aKJIIOYEHUH, BBIIBUTaTh THUIOTE3bl O  B3aUMOCBS3SX
(bU3UYEeCKUX BEINYNH;



. CaMOCTOSITENIFHO BBIOMPATH CIIOCOO perieHust yueOHOM (pu3ndyeckoi 3a1aduu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB peEIIeHUs, BbIOOp HanOoJiee MOIXOISILIEro ¢
y4€TOM CaMOCTOSITENIHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

. UCIIOJI30BATh BOMPOCHI KaK UCCIEA0BATEIbCKUN NHCTPYMEHT MTO3HAHUS,

. IPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
bu3HYecKuil HKCIIEPUMEHT, HEOOIBIIOE UCCIIeI0BAHNE (PUZNYECKOTO SBIICHUS,

. OIICHWBAaTh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh  HWH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

. CaMOCTOSTENLHO (HOPMYIUPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yJbTaTaM
POBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

. MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BUTHE  (PUBHMUYECKUX

MPOIIECCOB, a TaKXK€ BBIABUTATh MPEIINOJIOKEHUS 00 WX pPa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:
. NPUMEHSTh Pa3JIMYHbIE METOJIbl, UHCTPYMEHTHI U 3allpOChl MPHU MOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hrU3MUecKoit
3a/1a4u;

. aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATh HH(OPMALHIO
pa3IMyYHBIX BUAOB U (POPM MpEICTABICHMUS;
. CaMOCTOSATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (QOpMy  MpelcTaBiICHUs

uH(pOpMaAlMU U WUIIOCTPUPOBATh pEIIAeMble 3aJa4d HECJOKHBIMU CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

. B XOJe OOCYXJeHUs yuyeOHOro marepuana, pe3yJbTaToB J1aOOpaTOPHBIX
paboT M TPOEKTOB 3a/JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIAa€MOMl TeMbl U
BBICKA3bIBaTh WJIEW, HALEJIEHHbIE Ha PEIICHHE 3aJa4yd U [OJJECpKaHUE
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

. COINOCTABIIATh CBOM CYXKJEHHUS C CYKICHHUAMH JPYIMX YYACTHUKOB JHAIIOTA,
OOHapyXUBaTh Pa3IM4ME U CXOACTBO MO3UIIHIA;

. BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;

. nyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BBHITOJIHEHHOTO (PU3UYECKOrO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

. NOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUIYaJbHON
paboThI U PEIIEHUH KOHKPETHOU (PU3nUYecKo mpoOieMbl;

. OPUHUMATh LIETTM COBMECTHOM JeATEIbHOCTH, OPTraHU30BbIBATh JIEUCTBUS O

e€ JOCTWXKEHUIO: PpaCTpeleNsiTh pPOJU, OOCYXKIaTh MPOIECChl U PEe3yJbTaThl
COBMECTHOI pab0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

. BBINOJIHATh CBOIO YacTh padOThl, JOCTUTasi KAYECTBEHHOTO pe3yibTara Io
CBOEMY HANpaBJICHUID U KOOPAUHUPYS CBOM JEHCTBHUS C JIPYTUMHU YJIEHAMHU
KOMaH/Ibl;

. OLICHMBAaTh KA4ye€CTBO CBOEro BKJaJa B OOLIMII MPOIYKT MO KPHUTEPHUSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHSL.



PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusamnus:
. BBISIBJISITH TTPOOJIEMBI B )KM3HCHHBIX U YUYCOHBIX CUTYAIUAX, TPEOYIOMMX JIJIs
peteHust GU3MIECKUX 3HAHUM;
. OPUEHTUPOBATHCA B  PaA3IMYHBIX  MOJAXOAAaX  MPHUHITHS  PEIICHUI
(MHAUBUIyATIbHOE, IPUHATHE PEIICHUS B TPYIIS, IPUHATHE PEIICHUHN TPYMIION);
. CaMOCTOSITEJIbHO COCTaBJISATh aJITOPUTM pelIeHUs] (PU3MYECKON 3aJauud WU
IJaHa HCCIENOBaHUS ¢ YYETOM HMEIONIUXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MPE/IJIaracMbl€ BApUAHTHI PEIICHUN;

. JienaTh BIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.
CaMOKOHTPOJIb, YMOLMOHAJIBHbIN HHTEJJICKT:
. JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U MpeJIarath 1jaH €€ U3MEHEHUS;
. OOBACHATh  NPUYMHBI  JIOCTHOKEHHS  (HEJOCTHIKEHHS)  pe3yJbTaTOB
NEesATEIbHOCTH, aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
. BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ BBIIOJHEHUS

(1)I/I3I/I‘-ICCKOI‘O HCCICAOBAaHUs HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CT05IT€JIBCTB,
N3MCHHMBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHKIIHNX TPYIIHOCTeﬁ;

. OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

. CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU JUCKYCCUM Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;

. MIPU3HABAaTh CBOE MPABO Ha OLIMOKY MPH PEIICHUH (PU3NYECKHX 3a/1a4 WU B

YTBECPKACHUAX Had HAYYHBIC TEMbI MU TAKOC K€ IIPAaBO APYIoro.

INPEAMETHBIE PE3YJIBTATBI

K koH1y 00yueHus B 7 Kjacce peIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIb30BaTh MOHATHS: (PU3HUECKUE U XUMUYECKUE SIBJICHUS, HaOI0IEHNE,
OKCMEPUMEHT, MOJEeNb, THUIOTe3a, €IUHULBl (U3UUECKUX BEIUYHMH, AaToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKkToOpHsi, paBHOAECHCTBYIOIIas cuia, neopmanus (ynpyras, MIacTUYEcKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;
. paznmmuarh sBieHUs (nIuddysus, TEIIOBOE ABUKEHUE 4YacTHUI[ BEIIECTBa,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLUS, B3aUMOJCHCTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIK0 BpAILECHHs, Iepenada
JaBJIEHUST TBEPABIMU TEIAMH, JKUIKOCTIMU W Ta3aMu, aTrMoc(epHOe naBlieHUE,
IUIaBaHUE TeJ, MPEBpPALICHUS MEXaHUYECKON HSHEpruu) IO ONUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
buznyeckoe sBICHUE;
. pacrmo3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3WYECKUX  SBJICHUUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3nuecKue SIBJICHUS B MPUPOJE: MPUMEPHI
JBIKEHUS C PA3IMYHBIMU CKOPOCTSIMHM B SKMBOM M HEXHBOUW MpHUpPOE, NEHCTBUE



CHJIbI TPEHUS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHUS Ha KUBOMN
OpraHu3M, IJIaBaHUWE pPBIO, pblYard B Telle 4YeJIOBEeKa, MPH 3TOM IMEPEBOIMTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHUM;

. OMKCHIBATh M3YYECHHBIC CBOWCTBA T U (PU3UUECKHUE SIBJICHUS, UCIIONb3YS
busnueckue BenuUMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIIHSSI CKOpPOCTh, CHJIa YIPYTrOCTH, CHJia TSDKECTH, BeC Tena, cuia
TpeHusl, JaBieHHe (TBEPAOrO Tena, >KUAKOCTHU, Ta3a), BBHITAJIKMBAIONIAS CHIIA,
MeXaHU4ecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PDHUIIUCHT
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KHHETUYECKasl U IOTEHIIMATbHAS SHEPTHUs), IPU
ONKMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEIHUMH,
uX O0O03HAUYeHUsS M E€IUHUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BETMYHUHY C APYTUMHU BEIMYWHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

. XapaKkTepu30BaTh CBOWCTBA TeJl, (U3NYECKUE SBJICHUS U IIPOLECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHSI CHJI (BJIOJIb OJTHOM TpsiMoif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBWIO paBHOBECHs pbiuara (0J0Ka), «30JI0TOE
MpaBUJIO» MEXaHWKH, 3aKOH COXPAHEHHUS MEXaHMYECKOW HHEpPruu, IMPU STOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIllUChIBaThb €r0 MAaTEMaTUYECKOE
BBIPAKEHUE;

. OOBSICHATH (PU3HUECKUE SIBICHHUS, POLIECCHI M CBOMCTBA TeJl, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX I1aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PUBUYECKUX SABJICHHUM, PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH,

. pemath pacuéTHbIe 3a1a4u B 1-2 nelcTBUsA, UCTIONB3YS 3aKOHBI B (POPMYIIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3NUECKUE BETUYHHBI B (DOPMYITBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsl PEIICHUS
3aJ1a4, OLICHUBATh PEATUCTUIHOCTD MOTYYCHHON (PU3NUECKON BETUINHBL;

. pacrno3HaBaThb NOpPOOJIEMbI, KOTOPbIE MOXHO pEHIMTh NpU [OMOIIU
(¢u3nYecKuXx METOAOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATh IPOBEPSIEMOE
nmpeanojoxkenue (TUMOTE3y), pa3iuyaTh W HHTEPIPETUPOBATH IMOTYyUEHHBIN
pe3yNbTaT, HAXOIUTH OITUOKHU B XOJI€ OTBITA, /IEIaTh BEIBOJBI 10 €T0 pe3yIbTaTaM;
. MPOBOJUTH ONBITHI IO HAOIOACHNIO (PU3NIECKUX SIBICHUN UITH GU3HUECKUX
CBOMCTB Tenm: (HOpMyIHpOBaTh TNPOBEpsieMbIe MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO OOOpYyIOBaHUS, 3alHChIBATh XOJ ONbITA U
(bopMyIMpOBaTH BHIBOIBI,

. BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa,
CHJIBI M TeMIIepaTyphl C HCIOJIb30BAHWEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3alKChIBaTh NMOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEUTHOCTH
U3MEPEHUN;



. MPOBOJIUTH UCCJICAOBAHNE 3aBUCUMOCTH OJHON (PU3NUECKOW BETUYMHBI OT
JPYTOoM ¢ MCTOJIb30BAaHUEM MPAMBIX U3MEPEHUMN (3aBUCUMOCTU IyTH PAaBHOMEPHO
JBIDKYIIIETOCS Tela OT BPEMEHM JIBIDKCHMS Teja, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN TeI M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAU COMPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YIJIMHEHUS MPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBAHUS TEJ, YCIOBUM paBHOBECHS pbluara U OJIOKOB),
y4acCTBOBATh B IUIAHHUPOBAHUHU Y4€OHOTO HCCIEAOBAHUS, COOUpPATh YCTAaHOBKY M
BBITIOJIHATh ~ M3MEPEHUS, Cleays MpeMIOKeHHOMY IUIaHy, (QUKCHpOBaTh
pe3yabTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH B  BUJIC
NPEVIOKEHHBIX Ta0nuil W rpaduKoB, JeJlaTh BBIBOJBI IO pe3yJibTaTaM
UCCJIEI0BAHNUS;

. IPOBOJUTh KOCBEHHBIE W3MEPEeHUs] (PU3MYECKUX BEJIUYUH (IJIOTHOCTH
BEILIECTBA JKUJKOCTH M TBEPJAOTrO TeJla, CHAJIA TPEHUSI CKOJbKEHHUS, HABJICHUE
BO3/1yXa, BBITAIKMBAIOUIAs CUJa, JEHUCTBYIOIIas Ha IMOTPYKEHHOE B KUAKOCTH
TeI0, KOA(PPUIIMEHT TMOJIE3HOTO JEUCTBHUS TPOCTHIX MEXAaHU3MOB), CJEAyA
NPEMJIOKEHHOW ~ MHCTPYKIMU: TPU  BBIIOJHEHUU  U3MEPEHHM  coOupaTh
AKCHEPUMEHTAIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJIMYHNHBI;

. coOJI0/IaTh MpaBHJia TEXHUKU O€30MacHOCTH TP paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;
. yKa3bIBaTh TPHUHIUIBI JCHCTBUS TMPUOOPOB M TEXHUUYCCKUX YCTPOMHCTB:

BECHI, TEPMOMETp, JAMHAMOMETp, COOOIIAIOIIMECS COCYIbl, OapoMeTp, phlyar,
MOJBW)KHBINA M HEMOJABM>KHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

. XapaKTEepU30BaTh MNPUHLMIBI  JCUCTBUS  HM3YYEHHBIX MNPUOOPOB WU
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa MX OMHUCAHMS (B TOM YHUCIE: MOJUIUITHUKH,
YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKUN IPECC, MaHOMETP, BBICOTOMED,
NOPIIHEBOW HAcOC, apeoMEeTp), MCIONb3ysd 3HAHUS O CBOMCTBAaX (HU3MUECKUX
SIBJICHUH 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHbI, 1 3aKOHOMEPHOCTH;

. MPUBOJAUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIUIO O PUMEPaX ) MPAKTUIECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKPYKAIOIIEH CPELE;

. OCYUIECTBJISATh OTOOp HCTOYHMKOB MHpopmanmu B VHTepHere B
COOTBETCTBHHU C 33JIaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPAaBHEHMS PAa3IMYHBIX MCTOYHUKOB BBIACIATH MH(MOPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITH HEJJOCTOBEPHOM;

. UCIOJIb30BaTh MPHU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJISPHYIO
auTepaTypy (pu3mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETU
WutepHer, BnameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;



. co3/1aBaTh COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPaMOTHO HCIOJIb30BATh W3YUYEHHBIH TOHITUITHBIN
anmnapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MTPE3CHTAIINCH;
. OpU  BBINIOJHEHUHM YYEOHBIX IPOEKTOB W HCCIEIOBAHUN pacipenesnsiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJICIUThH 3a
BBIIIOJIHEHUEM IUIaHA JCHCTBUM, aJ€KBAaTHO OLICHUBAaTh COOCTBEHHBIM BKJAJ B
NEeATEIbHOCTh TPYNIbl, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJEHCTBHUE,
YUHUTBIBASI MHEHUE OKPYKAIOLIUX.

K koHIy 00yueHus B 8 kijiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. MCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE IBM)KECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amMop(HbIE Tena, HACHIIICHHbII M HEHACHIIICHHbI Nap, BIAXXHOCTh BO3yXa,
TEMIIEpaTypa, BHYTPEHHSS DJSHEPIHs, TEIUIOBOM JBUTAaTENb, JJEMEHTapPHBINA
IEKTPUYECKUN 3apsAll, 3JIEKTPUYECKOE TII0JIe, IPOBOJHUKM U JIUAJIEKTPHKHU,
IIOCTOSIHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
. pa3nuuaTth SBJICHUS (TEIUIOBOE paCIIMPEHUE M CXaThe, TeIulonepenaya,
TEIJIOBOE PAaBHOBECHE, CMauyMBaHUE, KallWULIPHBIE SIBICHMS, WCIAapEHHUE,
KOHJICHCAIlusl, IUIaBJICHWE, KpUCTauM3amnus  (OTBEpAEBaHME),  KUIICHHUE,
Terionepeaaya (TemIonpoOBOAHOCTb, KOHBEKIUS, U3IIyUEHHE), FIEKTPU3aLUs Tell,
B3aMMOJICUCTBHE 3apAJIOB, NEUCTBUS ANEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICVCTBUE MAarHUTOB, J€HCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAs MHAYKIMS) IO ONUCAHUIO UX XapaKTEepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBICHUE;
. pacrno3HaBaTh  MPOSIBJIEHHE  W3YYEHHBIX  (PU3WYECKUX  SBJICHUNH B
OKpYyXXalIlleM MHpe, B TOM uuciae (u3nueckue SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KallWJULIPHBIE SBJIECHHUSI B MPUPOJE, KPUCTAILIBI B
npupone, wuznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl,
oOpa3oBaHHE POCHI, TYMaHa, UHEsl, CHETra, dJIEKTPUUECKHe SIBJICHUs B aTMocdepe,
AJIEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJIH, JIpeid MOI0COoB,
pOJIb MarHUTHOTO IMOJISI JUISl JKU3HUM Ha 3emile, INOJISIPHOE CHSHHUE, MPU 3TOM
NEPEeBOUTh MPAKTUYECKYI0 3aJauyy B Y4YeOHYI0, BBIJIEIATh CYLIECTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;
. ONMKCHIBATh M3YYECHHbIE CBOWCTBA TN M (PU3HUECKHUE SIBJIICHUS, UCIIONb3YS
bu3nyeckue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJHUYECTBO
TEIJIOTHI, Y/eNIbHAsl TEeIJIOEMKOCTh BEIleCTBa, yJelbHas TEIUIoTa IUIABJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHUs, yJelbHAas TEIUIOTa CropaHusl TOIIUBA,
KOA(POUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHTEIbHAs
BJIQXHOCTh BO3JyXa, DJIEKTPUYECKHI 3apsi, CHJIa TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, COMPOTUBIIEHUE MPOBOJHUKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA), NpPH ONUCAHUU MPAaBUIBHO



TPaKTOBaTh (DU3UYECKUN CMBICT WCTIOIB3YEMbIX BEJIMYWH, OOO3HAYCHUS U
SAUHUIIBI (PU3UYECKUX BEJIMYHMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIUE JIAHHYIO
(GU3NYECKYIO BEIIMYUHY C JAPYTUMU BEIUYMHAMH, CTPOUTHh T'pauKH HU3YUEHHBIX
3aBUCUMOCTEH (DM3UYECKUX BEIIMUUH;

. XapaKTepru30BaTh CBOMCTBA TeJ, (u3MUecKue SBJICHUS U TMPOLECCHI,
HCIIOJIb3YsI OCHOBHBIC TTOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUYECKON TEOPUHU CTPOCHUS
BEILIECTBA, MPUHIMI CYIEPIIO3UIMN ToJied (Ha KadyeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsia, 3akoH Oma aJist yyacTka 1enu, 3akoH [xoyns—JIeHia, 3akox
COXpaHEHHUs] JHEPTHUH, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

. OOBSICHATh (PUBMYECKHUE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I11aroB
C omopol Ha 1-2 U3Y4YEHHBIX CBOMCTBA (HU3WUYECKUX SBJICHUH, (U3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacuéTHbIC 3aa4M B 2—3 JICHCTBUSI, UCIIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBafOIMEe (U3UYCCKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadyu
3allMChIBaTh KPAaTKOE YCJIOBUE, BBISBIISITh HEIOCTATOK JAHHBIX ISl PEIICHUS
3a/1a4ud, BBIOMPATH 3aKOHBI W (POPMYJIBI, HEOOXOMUMBIE I €€ peIIeHus,
MIPOBOAMTH PAcUEThl M CPAaBHUBATH IMOJYYCHHOE 3HAUCHHUE (DM3NUYSCKON BEITMYMHBI
C U3BECTHBIMHU JIAHHBIMU,

. pacro3HaBath MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh TMPU MOMOIIU
bu3nYecKuXx METOJO0B, WCIOJIb3YySl  OMNHCAaHWE  UCCICAOBAHUS, BBIJICIATH
MPOBEPSIEMOE TPEINOIOKEHUE, OLEHUBATh MPABWIBHOCTH TMOPSJKA MPOBEACHUS
HCCIIEIOBAHUS, ACIaTh BBIBOIBI,

. MIPOBOAUTH OMBITHI IO HAOTIOICHUIO (PUBHUECKUX SBICHUN WU (PU3UIECKUX
CBOMCTB Tei (KamWUIApHBIC SIBJICHUS, 3aBUCUMOCTBH JIaBJICHHS BO31yXa OT €ro
o0béMa, TeMmrepaTypbl, CKOpPOCTH IIpoIlecca OCTBHIBAaHWS M HarpeBaHUs IIpH
M3JIy4YEHUH OT I[BE€Ta HW3JIy4arolleil (Moriomamnieil) moBEPXHOCTH, CKOPOCTh
UCIIAPEHHS] BOJBI OT TEMIEPATYpPhl KUJIKOCTH M IUIONIAAM €€ TMOBEPXHOCTH,
AJIEKTPU3AIUs TEJl W B3aUMOJCHCTBUE AJICKTPUYECKUX 3apsJIOB, B3AaMMOJCUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allUsl MATHUTHBIX MOJIEA OCTOSIHHBIX MAarHUTOB,
JIEUCTBHUSI MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JICKTPOJIBUTATENSI MOCTOSHHOTO TOKa): (hOPMYJIMPOBATH MPOBEPsiEMbIE
MPENOJIOKEHUS, COOUpaTh YCTAaHOBKY W3 TIPEJIONKEHHOIO 000pYyJAOBaHUS,
OMUCHIBATH XOJI OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

. BBITIOJTHATh MPSIMbIE U3MEPEHUS TEMIIepaTypbl, OTHOCUTEIBHONU BJIAKHOCTH
BO3/yXa, CUJIbI TOKA, HAIPSDKEHHUS] C UCIIOJIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
JATYUKOB (DU3WUYECKUX BEJIWYWH, CPABHUBATH PE3YJIbTAaThl M3MEPEHUU C y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

. MPOBOJIUTh WCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYHMHBI OT
JPYrol ¢ KMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUM (3aBUCHUMOCTH COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAU MONEPEYHOTO CEUEHUS U  YAEIbHOTO



CONPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHUJIbI TOKA, MIAYLIErO Yepe3 MPOBOJIHUK,
OT HaNpsDKeHHsT Ha MPOBOJAHHUKE, MWCCIEJOBAHUE IOCIEA0BATENLHOTO H
napajyieIbHOTO  COEJUHEHUN MPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY U BBIMIOJIHITH U3MEPEHUS, CIeAysl MPEAJI0KEeHHOMY IUIaHY,
(buKCUpOBaTh PE3yJIbTATHl MOJYYEHHON 3aBUCUMOCTU B BUE TaOIMI] U TpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIIEIOBAHUS;

. IPOBOJUTh KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BeAUYUH (yIenabHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBICHHE IPOBOJHHMKA, padOTa M MOUIHOCTb
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh MU3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHEAyd NpPEMJIOKEHHOW WHCTPYKIMU, W BBIUHCIATh 3HAYCHHE
BCITUIMHBL;

. coOJI0/1aTh MpaBHia TEXHUKU 0€30MaCHOCTH IpH paboTe ¢ J1abopaToOpHBIM
o0opyI0BaHUEM;
. XapaKkTepu30BaTh  NPUHLMIIBI  JCHCTBUS  W3YYEHHBIX HPUOOpPOB U

TEXHUYECKUX YCTPOMCTB C OIMOpOM HA UX OmucaHus (B TOM 4YHCIE: CHUCTEMa
OTOIUICHUSI JIOMOB, THUTPOMETp, IapoBasi TypOHWHa, amIepMeTp, BOJBTMETD,
CUETUMK  DJICKTPUYECKOM  DHEPTrUM,  DIEKTPOOCBETUTEIbHBICE  MPHUOOPHI,
HarpeBaTeNIbHbIE AJEKTPONPUOOPHI (IPUMEPDI), AIMEKTPUUECKUE MPEAOXPAHUTENH,
AJIIEKTPOMArHUT, AJIEKTPOJBUTATEb TOCTOSHHOTO TOKA), HCIOJNb3Ys 3HAHUS O
CBOMCTBax (pM3NUECKHX SBJICHUN U HEOOXOAUMbIe (PU3NIECKNE 3aKOHOMEPHOCTH;

. pacmo3HaBaTh TPOCTHIE TEXHWYCCKHE YCTPOWCTBA W HW3MEPUTCIHHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JIBHUTaTelh BHYTPEHHETO  CrOpaHus,
DIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl DJJIEKTPUYECKHX Lemed ¢
MOCTIEZIOBATEIbHBIM M TAPaJUICTbHBIM COCJUHEHHEM DIIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYECHHUSI DJIEMEHTOB AJIEKTPUICCKUX LIETIeH;

. PUBOJUTDH MPUMEPHI (HAXOIUTh HH(POPMAITHIO O TPUMEPAX ) TPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs] 370pOBbS W COONIOACHUS HOPM DKOJOTUYECKOTO TIOBEJCHHS B
OKpYKaroLIEN CpeJie;

. OCYIIECTBJISATh TMOUCK UH(pOpManuu  (HU3NIECKOTO  COJACpKAHUS B
HuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUHN U MTyTEM CpaBHEHUS JOTIOTHUTETHHBIX
HUCTOYHHUKOB BBIICIATH WH(MOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPCUYUBON WIIH
MOKET ObITh HEIOCTOBEPHOM;

. WCIIOJIB30BaTh TMPHU BBITTOJIHCHHHM YYEOHBIX 3aJaHWi HAyYHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COACpPIKAHUS, CIIPABOYHBIC MaTEpPHANIbI, PECYpPChl CETH
WUuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOI CUCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBIC NHCHbMEHHBIE M KPATKHWE YCTHBIE COOOIIEHUS,
00001mast nHGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PM3MUECKOTO COIEPKAHUS, B
TOM  YWCI€ MyONWMYHO  TPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
MCCIIEIOBATENLCKOU JEATEILHOCTH, TIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh N3yYCHHBIN



MOHATUUHBIA ~ ammapar  Kypca  (U3WKHA, CONPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALUEN;
. IpPU  BBIMOJHCHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHMM (PU3MUECKUX
MPOIIECCOB  paclpelieNiaTh O0s3aHHOCTM B TpyHIie B COOTBETCTBHUU C
IMOCTaBJICHHBIMHM 3aJjadaMM, CJICAWTH 3a BBINOJHCHHEM IIJJaHa [JSHMCTBHU U
KOPPEKTHPOBATh €ro, aJIeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJl B JICATEILHOCTD
IPYIIbI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBJISSI TOTOBHOCTD
paspemarh KOHQIUKTHI.

K xoH1y 00yueHus B 9 kiiacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:
. WCIONB30BaTh  TMOHATHUS: CHCTEMa OTCY€Ta, MaTepualibHasi TOYKa,
TPaeKTOPHUsl, OTHOCUTEIILHOCTh MEXAaHUYECKOTO IBMKEHUS, epopmanus (yrnpyras,
MJIacTUYecKasl), TPEHHE, IEHTPOCTPEMUTEIIbHOE YCKOPEHHE, HEBECOMOCTh W
neperpy3Ku, EHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO, IIEHTP THKECTH TBEPIOTO
Tella, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(pa3ByK u
yIBTPA3BYK, AJIEKTPOMArHWTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI UCIYCKAHUS M IOTJIONICHUS, anb(a-,
0eTa- ¥ raMMa-u3IIy4deHus1, U30TOIIbI, SACPHAs YHEPTeTHKA,
. pa3nuyaTh SABJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJUHEHHOE
JIBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMajcHHUC
TeJ, pPABHOMEPHOE JBUKEHHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
JIBIDKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalOUIMe U BBIHYK/IEHHbIC KOJICOaHuUs),
PE30HAHC, BOJIHOBOE  JBIDKEHHE, OTpaXE€HHWE  3ByKa, MPSAMOJUHEHHOE
pacrpocTpaHeHue, OTPaXKEHUE U TMPEJIOMJICHHWE CBETa, IMOJIHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHUE OEJIOr0 CBETA B CIIEKTP U CIOKEHHUE CIIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JIMHENYATOro CIEKTpa M3JIyYEHHMS) MO0 OMUCAHUIO UX XAPAKTEPHBIX CBOWMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINUX JaHHOE (DU3NUECKOE SIBJICHHUC,
. pacmo3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBICHUUA B
OKpYyXaroieM MUpe (B TOM yucie (HU3NYECKUE SBICHHS B MPUPOJIC: MPWIUBHI U
OTJIMBBI, JIBHKEHHE TJIaHET COTHEYHON CUCTEMbl, pEaKTUBHOE JIBM)KEHHE >KHUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, [IBETA TEJI, ONTUYECKUE SBJICHUS B IPUPOJIE, OMOJIOTHIECKOE
JNEeUCTBUE BUIUMOTO, YIbTPahUOJIECTOBOITO W PEHTTCHOBCKOTO H3JIYyYCHHH,
€CTEeCTBEHHBIN PaJUOAKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaTdO0aKTHBHOE
U3JIy4YeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTUOAKTHUBHBIX H3JIyYCHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B Y4EOHYIO,
BBIJICJISATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
. OTHUCBHIBATh M3YYEHHBIE CBOMCTBA TeJl M (DU3UUYECKHUE SIBICHUS, HCIOJIb3Ys
bu3ndeckue BENWYMHBI (CpEOHSE W MTHOBEHHAas CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTh,
CWJIa TPEHHS, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJICHWS,
BEC Tejla, WMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTD,



NOTEHIMANbHAST JHEPrus Tejla, IMOAHATOTO HaJ MOBEPXHOCTHIO  3EMIIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKUHBI, KUHETUYECKAas SHEPIUsi, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUOJ U YaCTOTAa KOoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKAa3aTeib IMPEIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKUI CMBICI HCIIOJIb3YEMBIX BEJIMYUH,
000O3HaUYeHHUs W €OUHULBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMU BEIIMYMHAMU, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH;

. XapaKkTepu30BaTh CBOWCTBAa Tes, (UINYECKUE SBICHUS W MPOIECCHI,
UCIIOJNIB3YS 3aKOH COXPAHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHSI, MPUHIUI
CYNEPIO3UIIMKA CHJI, TPHUHIUI OTHOCUTENbHOCTH ['ammnes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpPaHEHHS 3apsIOBOTO W MACCOBOTO YHCEI MPHU SIEPHBIX PEAKIHSIX, MPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

. OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CHUTyaludl NpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I11aroB
C omopoil Ha 2-3 H3yYEHHBIX CBOMCTBAa (DU3MUECKUX SBJICHUH, (DU3HMUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemaTh pacu€THbIE 3a7a4d (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI 1 OPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETUNIMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7[aud 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE IS
pelieHusi, MPOBOAUTH pPACUETHl M OICHUBATh PEATUCTHYHOCTH TOIYyYEHHOTO
3Ha4YeHUs PU3NIECKON BEITMUMHBI,

. pacrno3HaBaTh NIpPOOJEMbI, KOTOPblE€ MOXHO pEIIMTh TMpU I[OMOIIU
Gu3NyecKuXx  METOAOB, HCIOJIb3YsS ONHCAaHME HCCIENOBAaHUS,  BBIIEIATH
IPOBEPSIEMOE TPEANOI0KEHUE, OLCHUBATh MPaBHWJIBHOCTH IMOPSJIKA MPOBEICHUS
UCCJIEIOBaHMSI, JIe1aTh BBIBOJABI, HHTEPIPETUPOBATh PE3yJbTaThl HAOMIOACHUN U
OTIBITOB;

. MIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHUHN WM (U3HUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBHCHUMOCThH TepHoja KojeOaHWW MPYKUHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
NPSIMOJIMHEMHOE paclpoOCTPAHEHUE CBETa, Pa3jioKeHHE OesIoro CBeTa B CHEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUS B TUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs
npeaMera B coOuparolield JuH3€, HAOIIOACHHME CIUIOIIHBIX M JIMHEHYaThIX
CIEKTPOB H3JIyYEHHUs): CaMOCTOSITEIbBHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OMBITA M €T0 Pe3yNbTaThl, HOPMYIHPOBATH
BBIBO/IbI;



. MPOBOANUTH TMPH HEOOXOAUMOCTH CEPHUI0 MPSIMBIX HW3MEpPEHUH, Ompenesss
CpellHee 3HaueHue H3MepsieMON BeNIMUYMHBI ((DOKYCHOE pacCTOSTHUE COOMpAroIIei
JIMH3BI), 000CHOBBIBAThH BHIOOD crioco0a n3mMepeHus (M3MepUTEILHOTO Mpruoopa);

. OPOBOJUTh  HKCCIEAOBAHUE 3aBUCHUMOCTEH  (PU3MYECKHX BEJIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHMOCTh MYTH OT BpPEMEHU IpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HadallbHOM CKOpPOCTH, Iepuojaa KosieOaHun
MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKCHHs CBETa
OT yIVla TaJCHUA M yria TMpeloMJeHHs OT yria MaJeHus): IUIAaHUPOBATh
UCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (DMKCHPOBATh PE3yJbTaTh
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

. MPOBOAWTH KOCBEHHBIE M3MEpeHHs] (U3HUECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tella TPU DPABHOYCKOPEHHOM JBIKEHHH, YCKOpEHHE
CBOOO/IHOTO MaJIeHUs], )KECTKOCTh MPYXUHBI, KOA(Y(PUIUEHT TPEHUs CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa M Mepuoj  KosieOaHui
MaTEMaTUYECKOr0 U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHila cOoOMparolei
JUH3BI,  PAJAMOAKTHBHBIM  (OH):  IMJIAHUpPOBaTH  U3MEPEHHs,  COOHUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSL, CIAELYs MPEI0KEHHON
WHCTPYKIIUHM, BBIUMCISATH 3HAUYECHHE BEJMYMHBI M aHAJIM3UPOBATH MOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

. coOJI01aTh MpaBUia TEXHUKU 0€30MacCHOCTH IpHU padoTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;
. pa3nnyaTh OCHOBHBIE TMPHU3HAKA M3YyYEHHBIX (DU3MUECKUX MOJEIeH:

MaTepuaibHas TOUYKa, a0COIIOTHO TBEPJOE TEIO0, TOUEUHBIM UCTOUYHUK CBETA, JyY,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

. XapaKTepU30BaTh MNPUHLMIBI  JCUCTBUS  HM3YYEHHBIX NPUOOPOB WU
TEXHUYECKUX YCTPOMCTB C ONOPOW Ha HMX OMMCAHMS (B TOM YHUCIE: CHUIAOMETP,
JATYMKH TOJIOKEHHUS, PACCTOSHUSA U YCKOPEHUS, PAKETa, 3X0JIOT, OUYKH, IIEPUCKOII,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunscona), wucnonp3yss 3HaHMS O CBOWCTBAaX (DU3MUECKUX SBICHUU U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

. WCIIOJIB30BaTh CXEMbl U CXEMATHYHBIE PUCYHKM HM3YyYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI MJisi IMOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoieit JINH3E,

. OPUBOJUTH MPUMEPHI (HAXOIUTh HH(POPMALIUIO O TPUMEPAX) TPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU A1 OOecredeHus
Oe3omacHOCTH IpU oOpallleHuu ¢ npudopaMu M TEXHMUYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEN Cpeie;

. OCYIIECTBIATh MOUCK HH(pOpManuud (U3MYECKOTO COACpX aHUSI B
HuTepHeTe, caMOCTOSATENBHO (POPMYIUPYS MOUCKOBBIM 3ampoc, HAXOAUTH ITYTH



OTpeeNeHUs] JOCTOBEPHOCTH MOMYyYEeHHOW MH(OpMAIMK HAa OCHOBE MMEIOIIUXCS
3HAHWM U JOTIOJHUTEIBHBIX UCTOUYHUKOB;

. UCIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUN HAyYHO--TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUecKoro coaepiKaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WnTepuer, BnaneTe NpUEMaMHM KOHCIEKTUPOBAHMS TEKCTa, NPeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE INHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MUCTOYHHKOB (PU3MUECKOTO COACpKaHUs, MyOINYHO
IIPEACTABIATh PE3YyJbTAThl IIPOEKTHOW WM MCCIEAOBATEIBCKOW IEATEIBHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh U3YYEHHBIA NOHATUHWHBIN anIapaT U3y4aecMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MPE3CHTAlMEe C y4EToM
O0COOEHHOCTEN ayITUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJsun4vecTBo 4yacoB DJIeKTPOHHbIE
n/n MPOrpamMmMbI Bcero Kourpoabnbie | JlaGopaTopHbie (uudposbie)
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Pazgea 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 MpUPoJe 2 bubnnoreka [JOK
https://m.eds00.ru/7f416194
12 ®du3nyeckue BeINYUHbBI 2 1 bubmuorexa [JOK
https://m.eds00.ru/7f416194
1.3 EctecTBeHHOHAY4YHBIN METO]I TO3HAHUS 2 1 bubnnorexa [HOK
https://m.eds00.ru/7f416194
Hmoeo no pasoeny 6
Pasznea 2. [lepBoHayaibHbIE CBeJIEeHUsS 0 CTPOCHUH BellleCTBA
2.1 CtpoeHue BelecTa 1 bu6mmoreka [IOK
https://m.eds00.ru/7f416194
2.2 JIBr>keHue U B3aUMOJICMCTBHUE YaCTHI] 2 1 bubmuorexa [JOK
BEIIECTBA https://m.eds00.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2 bubnuoreka [IOK
https://m.eds00.ru/7f416194
Hmoeo no pazoeny 3)
Pa3nen 3. /IBu:xenue u B3auMoieiicTBHE TeJl
3.1 MexaHn4ecKkoe JBHKCHUE 3 1 bu6mmoreka [IOK
https://m.eds00.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 2 bu6mmoreka [JOK
https://m.eds00.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 3 bu6mmoreka [JOK
https://m.eds00.ru/7f416194
Hmoeo no pazoeny 21
Pasnen 4. /laBieHue TBEPAbBIX TeJl, :KUAKOCTEH M ra3oB
4.1 ‘ JlaBnenue. [lepenaya gaBneHus: TBEPALIMU ‘ 3 bu6mmoreka [IOK



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

TCJI1aMH, ) XUAKOCTSAMU U ra3aMu

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

4.2 JlaBiieHHe KUIKOCTH 5 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
4.3 ATMOCdepHOE TaBICHHE 6 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
4.4 JleficTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubmuorexa [JOK
B HUX T€JIO https://m.edsoo0.ru/7f416194
Hmoeo no pazoeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHeprus
5.1 Pabora 1 MoIIHOCTE 3 bu6mmoreka [IOK
https://m.edso0.ru/7f416194
5.2 [IpocThie MeEXaHU3MBI ) 2 bubnnorexa [HJOK
https://m.edso0o.ru/7f416194
5.3 MexaHudecKkas SHepPTHs 4 1 bubnnoreka [JOK
https://m.edso0.ru/7f416194
Hmoeo no pazoeny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 13



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 KVIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmn4vecTBo 4yacoB DJIeKTPOHHbIE
NMmporpaMmMbl Bceero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoTbI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
11 CrpoeHue u CBOWCTBA BEIIECTBA 7 bubmmorexa [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenmoBbie Iporecchl 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
2.1 DnexTpuuecKue 3apsabl. 3apsLKeHHbIE Tela 7 1 bubnnorexa [HOK
Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 20 1 7 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbBIC SIBJICHUS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4 ONEeKTpOMarHuTHAsE NHIYKIHS 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITTPO'PAMME 68 3 14.5



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

9 KJIACC

Ne n/m HaumeHoBaHue pa3iesioB U TeM KoJsmn4vecTBo 4yacoB DJIeKTPOHHbIE
NMPOorpaMMsbl Bceero Konrpoabubie | Ilpakrnyeckune | (uudposbie)
padoTbI padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4eckoe JBMXKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
ONMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 B3aumoeiicTBre Tei 20 1 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 MexaHn4eckne KoaeoaHus 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckue BOJIHBI. 3BYK 8 1 3 bubnnorexa [HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nes 3. DjeKTpOMArHUTHOE N0JIe U 3JIeKTPOMATHUTHBIE BOJIHBI
3.1 DNEKTPOMarHuTHOE IO0JIE U 6 2 bubnuoreka [IOK
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nes 4. CBeToBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETa 6 2 bubnnorexka [JOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI 6 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Paznen S. KBaHnTtoBble siBJIeHUA
5.1 | Hcnyckauue 1 IOTIIONMEHAE CBETA ATOMOM 4 1 bubanoreka [IOK



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

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

5.2 CrtpoeHue aTOMHOTIO sizipa 6 1 bubmumoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHble peakuu 7 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17
Pasznea 6. [loBTopuTE1bH0-00001IAI0 NI MOYJIb
6.1 [ToBTOpeHue u 0600IIEHNE CONIEPIKAHUS 9 2 bubmumoreka [IOK
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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



















