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MHOSACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOIO o0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTEIbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM (peaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ousznka.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpoOBaHUE
€CTEeCTBEHHO-HAyYHOM TpaMOTHOCTH OOYyYaroUIMXcsi M OPraHU3aldi0 H3yYEHUs
(¢u3MKK Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢(usuke yduThIBArOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OO0y4YeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraa
1o rogam oOyueHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COACpPKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUYaronInXcs.

[Iporpamma 1o ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl IO y4eOHOMY MpPEIMETY.

®du3zrKa SIBISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUHBIX YUeOHBIX
IPEIMETOB, MOCKOIBbKY (pU3nUecKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel B puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIOco0a MOTyUYeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIIAaBHBIX 3a7ad (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEepeca K HayKe Yy 00yJaronimxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

Henun wu3yuyeHus (uU3MKK Ha YpPOBHE OCHOBHOTO 00Imero o0pa3oBaHHUS
onpenenensl B KoHuenuuu mnpenogaBanusi yudeOHoro mnpeamera «duszuka» B
oOpa3zoBaTenbHbIX opranusanusx Poccuiickoit ®expepanuu, pearn3yroumx
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnerun Munucrepctsa npoceiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHHE WHTEpPEeca W CTPEMIICHHsI OOydYarommxcs K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMICHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEJICTABICHUNA O POIM (U3MKU IS PA3BUTHS JAPYTHX
€CTCCTBECHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBHOM JCSITCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEeMy 00YYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O

O6IIICFO 06p330BaHI/I$I obecrieunBacTCs PCIICHUEM CIICAYIOIIUX 3ada4.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MArHUTHBIX M KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BAaHUEM ITOJTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUIMX pacdY€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopaTtopHbie pabOTBl W  DIKCIEPUMEHTAJIbHBIC HCCICIOBAHHS C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIOYasi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHOHATBHON ACATEILHOCTH, CBI3aHHBIMU
C (UBHKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKOU HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBogauTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeJeN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (pu3uke nepedeHb J1abopaTOpHbIX padoT U

OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUYUTENb JelIacT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
00yyJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJJaHUi, MpeiaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aM€eHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3pnen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAIOLIET0 MHPA.

®usuka — Hayka o npupoze. SBnenHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKUE, TEMIOBBIE, DJIEKTPUUECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BennuyuH. Dusmyeckue
npubopsl. [lorpemuocts u3mepennit. MexxayHapoaHasi cucTemMa €IMHHIIL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH H3Yy4aloT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ IMO3HAHUA: HAOJIOJEHUE, MOCTaHOBKA HAy4YHOT'O
BOMPOCA, BBIBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onrcanue GU3NYECKUX SBJIEHUN C TOMOLIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckne, TEIUIOBBIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. Dusunyeckue MpuOOPHI U MpOLEaypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomost u onvimot.
1. OmpeneneHue LEHbI ACICHUS Kbl H3MEPUTEIBLHOTO Mprbdopa.
2. H3mepeHne pacCTOSTHUM.
3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TENA.
4. OrnpeneneHue pa3MepoB MAJIbIX TE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIUM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPaTyPhl.

6. IIpoBeneHue uccienoBaHus IO NPOBEPKE TMIIOTE3bI: NAIBHOCTH MOJIETA
IIapyKa, MyIMIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIeHHUSI O CTPOEHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OINbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMriepatypoil. bpoyHoBckoe nBwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEILIECTBA: IPUTSIKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHME I'a30B, KUIKOCTEW M TBEPIBIX
(kpucTaIIIMYECKUX) Tell. B3auMoCBsA3b MEXay CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

JHemoncmpayuu.

1. HaGmropenue G6poyHOBCKOTO JBUKECHHUS.

2. Habmronenue nuddysum.



3. HaGmiogenue  siBIeHUN,  OOBSACHSIONIUXCS  MPUTSKEHHUEM  WIU
OTTAJIKMBAHUEM YACTHI BEIIECTBA.

Jlabopamopnuie padbomost u onvimot.

1. OmeHka JOuUaMeTpa aTroMa METOJOM psiioB  (C  HUCIOJIb30BaHHEM

dotorpaduii).
2. OnbITHI 110 HAOIIOJIEHUIO TEMJIOBOTO PACUIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TPUTSIKEHUS.
Paznen 3. /IBukenue u B3anMoaeiicTBUe TeJl.
Mexanuyeckoe IBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMO)KEHHsSI Tel. Macca kKak Mepa HMHEPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIE
00BéMa BelecTna.
Cuna kak xapakTepuCTHKa B3auMojielcTBUsl Tea. Cuia ynpyroctd U 3aKOH
I'yka. M3MepeHue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJICHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPeHHE NOKOos. TpeHue B MPUPOI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenue MexaHHMUeCKOro JIBHKEHHUS Tela.
2. H3MepeHne CKOPOCTH NPSIMOJIMHENHOTO TBUKEHUSI.
3. HaOmionenue siBneHus MHEPIIUH.
4. HalmoneHne n3MEHEHHUSI CKOPOCTH TIPU B3aUMOJICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue cui, HaPaBJIEHHBIX 110 OAHOUN MPSIMOIA.
Jlabopamopnuie pabomost u onvimeot.
1. OmnpenenieHre CKOPOCTH PAaBHOMEPHOTO ABUKEHUA (IIAPUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEl CKOPOCTH CKONBKEHHS OpycKa WM IIapuKa IIo
HaKJIOHHOM IIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
PY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra30B.



Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU AaBieHus. JlaBieHue rasa.
3aBUCHMOCTh JaBJieHUS Tra3za OT 00bEéma, Temmeparyphl. llepegaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIlllUHbl. 3aBUCUMOCTh JABJIEHUS XUJIKOCTH OT TriayOuHbl. [mapocTtaTudeckuii
napagokc. Cooluiaromuecs cocynbl. [ uapaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emunn u atmMocdepHoe naieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TaBICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO. BuITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3nyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHUs KUJIKOCTHIO U TA30M.
CooOmaroruecs cocybl.
I'mppaBnnueckuii mpecc.
[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.
3aBUCHUMOCTDH BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH TeJia
Y IJIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
YcoBue miaBaHus Teil: IJIaBaHUE WIN IIOTPYKEHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.
Jlabopamopnuvie pabomost u onvimot.
1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOM B
YKUAJIKOCTb YaCTH Tela.
2. OmnpeneneHue  BBITAIKUBAIONICH  CHUJIbI, JEUCTBYIOIIEH Ha  Telo,
MOTPY>KEHHOE B KUIKOCTh.
3. IIpoBepka HE3aBHCMMOCTH BBITAJIKUBAIOIIECH CHJIbI, IEUCTBYIOIIEH HA TEIJIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JICHUCTBYIOIIEH HA TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHON B KU IKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30HO0AbEMHOCTH.

Pa3pnen 5. PaGora u MOHOCTb. JHeEprus.

Mexanuueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHS phluara K 0JI0Ky. «3010Toe
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npaBuiio» mexanuku. KIIJ[ npocteix Mmexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexanuueckas dsHeprus. KuHeTmueckas ¢ TOTEHIMAIbHAS SHEPIrHUs.
IIpeBpaienne 0THOrO BHJIa MEXaHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomost u onvimot.

1. Omnpenenenrie pabOThl CUIIBI TPEHUSI IPU PABHOMEPHOM JIBUKCHUU TeJIa 10

TOPU30HTAILHOMN MMOBEPXHOCTH.
2. HccnenoBanue ycliOBUI paBHOBECHS phluara.
N3mepenue K111 HakJIIOHHOM MJIOCKOCTH.
N3ydenune 3akoHa COXpaHEHHUS] MEXAHUYECKON SHEPIHUHU.
8 KIIACC

Pa3pnen 6. TeruioBble IBICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. OMNbIThl, MNOATBEPHKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOro, S>KMIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsicCHEHHE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOKEHUN MOJIEKYJISIPHO--KHHETUUYECKON TEOpHHU.
CmaunBaHu€ U KalWJUISIPHBIE SIBJIEHUS. TemIoBoe pacCIMpeHUE U CKaATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBHIO TEIIOBOI'O JIBH)KEHUS
yactuil. Buytpenusis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
TEIUIONEepeaua 1 cCoBepilieHrne padoTel. Buabl Temnonepenayn: TEIUIONPOBOIHOCTD,
KOHBEKIIHS, U3TTyUYCHHE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIlECTBA. 1eIUIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemuioBoro OanaHca. IlmaBineHue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BrnaxxnocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHMUS.

[Ipunuunsl padotel TernoBbeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TennoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIECHUS SHEPTUHU B TEIUIOBBIX MpoIieccaXx.

Jemoncmpayuu.

1. HaGmropenue 6poyHOBCKOTO ABUKEHUSI.
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10.
11.
12.
13.

Habnronenune nuddysun.

HaOnronenue siBneHuii cMaurBaHUs U KalTWUISPHBIX SBICHUN.
HaOntonenue TemioBoro paciumpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna n3MepeHus: TeMnepaTypsl.

Bunsl Tenonepenaymn.

OxJaxxaeHue Npy COBEPILIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHn pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEHN pa3IMuHbIX BEIIECTB.
HaOmronenne KuneHus.

HabOntoienre mocTossHCTBA TEMIIEPATYPhI MPU TIABJICHHH.
Mojenu TeIJIOBBIX JABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBieHUs BO3yXa B OaJTOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEéMa 1 HArpeBaHUS W OXJIAKICHHS.

[TpoBepka runoOTE3bI JUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHMs BHYTPEHHEH OSHEpPruud Tejla B pPe3ysbTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

OrnpeneneHue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3zpnen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snekTpuyeckux 3apsnoB. B3aumonericTBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnojs. [IpuHiun
CYyHEPHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYILIECTBOBAHUS DJICKTPUUECKOTO TOKA.
NcTtoyHuku mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOro TOoKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
U151 ydacTka uenu. [locnenoBaTenbHOE U apalieIbHOE COEIUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1eny U MOTpeOUuTeNn MEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHuThl. B3anmMoaercTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe
roje. MarauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHenne 3MeKTpoOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABUIATENIEl B  TEXHUYECKHUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX YHEPTHU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl NHIYyKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKHUX 3apsI0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky nNOCTOSSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3Mepenune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumoiericTBre NOCTOSIHHBIX MATHUTOB.
. MozenrpoBaHrue HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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. MOI[GJ'H/IpOBaHI/Ie MarHUTHBIX IIOJICH ITOCTOSIHHBIX MAarHUTOB.



18.
19.
20.
21.
22.
23.
24,

25.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIHH.

Omnerter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimeot.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUHU.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO TIIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 poBepKa pabOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre u peryIMpoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanrne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKEHHS HA PE3UCTOPE.

OMBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHHKA OT €ro JUIMHBI, IUIOIIAAM TIOTEPEUYHOTO
CEUYEeHUs U MaTepHaa.

IIpoBepka mpaBmiia CHOKEHHS HANPSKEHUM TPU TIOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia s CHJIBI TOKA IIPU IMapaJICILHOM COSTUHCHUH
PE3UCTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTOP.
OmpeneneHne MOITHOCTH  DJIGKTPHYECKOTO0 TOKA, BBIACISAEMOM Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00bEeTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne nelicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBHS
KaTYIIK{ ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KaTYIIKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHcTpynpoBaHue u u3ydeHue padoThl JIEKTPOABUTATEIS.

20. U3mepenne KIIJ[ anekTpoaBUraTeIbHON yCTaHOBKH.

21. OnBITBI O MCCIEHOBAHUIO SBJICHUSA DJIEKTPOMArHUTHOM WHIYKIUU:
HCCIICIOBAHUE H3MCHCHUM 3HAYEHHUs W HaNpPABICHUS HWHAYKLUMOHHOTO

TOKa.
9 KIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBWKEHHS. PaBHOMEpHOE NpSIMOJIMHENHOE
nBrkeHne. HepaBHOMepHOE mpsMosinHEHOE nBHKeHHE. CpelHsasl 1 MTHOBEHHAas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.
VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumes.
PaBHOMepHOE ABMkKEHHE 1O OKpY>KHOCTH. [lepuon u uvactota oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.
ITepseiit 3akoH HeroTtona. Bropoit 3axkoH Herorona. Tperuii 3akoH HproToHa.
[TpuHIUI CyNEepno3ULIU CUJL.
Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs! CKOJIbKEHUs, CHIIa
TPEHUS MOKOS, IPYTUE BUABI TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE CBOOOJHOTO
nafgeHud. J[Bmkenue mianer Bokpyr Comnnua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs U neperpysKu.
PaBHoBecue matepuanbHOM TOukH. AOconroTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.
Nmnynec Tena. M3menenue umiynbsca. UMmoynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.
Mexannueckass pabora ¥ MOITHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padboTel. [loTeHIMaNbHAS SHEPTUS TeNa, TIOHATOTO HaJ
ITOBEPXHOCTHIO 3eMiIM. [loTeHIIManpHas sHeprus cxaTou npykunbl. Kunertnueckas
sHeprus. Teopema 0 KMHETHYECKON 3HEPruM. 3aKOH COXPAHEHUS MEXaHHYECKOM
DHEPIUMU.
Jemoncmpayuu.
1. HaGmromenme MeXaHWMYECKOTO NBYIKCHHS Tella OTHOCUTENBHO Pa3HBIX TE
OTCYETA.

2. CpaBHeHMe MOyTel W TPACKTOPUN MABUKEHUS OIJHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3Mepenune CKoOpoCTH U yCKOPEHUS MPSIMOIUHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.
HaOnronenue aBuxkeHus Tela Mo OKpy>KHOCTH.



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

Habntonenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MAacChl T€la W JCUCTBYIOIIEH HA HETO
CHUJIBL.

HaOntonenne paBeHcTBa CUII IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenava umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMIyJibCa MPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMIMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOntonenne peakTMBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUYECKOM PHEPTUM MIPHU JIBUKEHUM TEJa MOJT 1E€HCTBUEM
NpY>KUHBI.

Jlabopamopnuvie padbomost u onvimot.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJIbHEHIIErO0 PaBHOMEPHOTO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OmnpeneneHne cpeaHE CKOPOCTH CKOJBXKEHHSI OpycKa WM JIBHKCHHS
IIapuKa M0 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCKOpPEHHUS Tella NMPH PAaBHOYCKOPSHHOM JBH)KCHHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccrienoBanre 3aBHCHUMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM
IBW)KCHNUN 0€3 HadajIbHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIW MPU PABHOYCKOPCHHOM JBHKCHHH 0Oe€3
HadaJbHOW CKOPOCTH ITyTH OTHOCATCS KakK PsJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccrienoBanre 3aBUCUMOCTH CHIJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI
HOPMAJILHOTO JTaBJICHHUS.

Omnpenenenne kKodhPUIHEHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTH MPY>KUHBI.

Omnpenenenne padOTHI CUIIBI TPEHUS MTPU PABHOMEPHOM JIBIKCHHH TeEJa 110
TOPU30HTAIBHOU MMOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI YOPYTOCTH TIpH  TOABEME Tpy3a C
MCTIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBMYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KojJe0aHus U BOJIHBI.



KonebarenpHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIATy1a. MarteMaTu4ecKUuii U Ipy>KUHHBIM MasTHUKU. [IpeBpaiuenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHusd.  BwiHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOMCTBA MeEXaHUYECKMX BOJH. I[IponmoneHble U
[IOIIEpEeYHbIe BOJHBI. JlMMHa BOJHBI U CKOPOCTH €€ pacIpOCTPAHEHUS.
Mexannyeckue BOJHbBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkoCTh 3Byka U BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaGmtogenue konebGaHWil Ten MOJA AEHUCTBHEM CHIIBI TSDKECTH M CHUJIBI
YOPYTOCTH.

Hab6nronenue xosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Ha6nronenue BeIHY ICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJIH (Ha MOJIEIH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pEe30HAHC.

Jlabopamopnuvie padbomost u onvimot.

1. OnpeneneHue YacTOThl M NEpUoAa KoJiebaHMM MaTeMaTHYECKOTro
MasTHHKA.
Omnpenenenre 4acToThl U eproJa KojieOaHUil PYKUHHOTO MAsTHUKA.
HccnenoBanue 3aBUCUMOCTH NepHOJa KoJeOaHUH MOJBEIIEHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHMOCTH TeproJia KOJIeOaHUN NMPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
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5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh Iepuoja  KojeOaHwuii
IPYKUHHOTO MasgTHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHue ycKopeHusi CBOOOTHOTO TafCHUSI.
Pa3pnen 10. Di1eKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMAarHUTHOE  MoJie.  DIJIEKTpOMarHuTHele  BOAHBL.  (CBoiiCTBa
ANEKTPOMArHuTHbIX BOJH. I[llkama »neKTpoMarHUTHBIX BOJIH. Vcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSA3U.
DOneKkTpoMarHuTHasi npuponaa ceera. CkopocTh cBeTa. BoigHOBBIE CBOICTBA
CBETa.
Jemoncmpayuu.
1. CBoHCTBa ANEKTPOMATHUTHBIX BOJIH.
2. BoJiHOBBIE CBOKCTBA CBETA.



Jlabopamophuie padbomost u onvimot.
1. V3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWJIBHOTO

TenedoHa.
Paspnen 11. CBeTroBbIe ABJICHHUS.
JlyueBas  Mmopmens  cBera.  McToyHuMKM  cBera. IIpssmonneriHOe

pacnpoctpanenue cpeta. 3atMenusi Connina u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxeHue cBeTa. VIcrmonp30BaHWE TOTHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B tuH3e. OnTuyeckas cuctema (poroarrapara, MUKPOCKOIIA
u Teneckona. ['na3 kak ontuyeckas cucreMma. bii3opykoCcTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. ClioxeHue
CIIEKTpaJbHBIX LIBETOB. J{ucnepcust cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonmyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon myueit B coOuparole JuH3e.

XoJ JIydeu B paCCEUBAOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnit ¢ TOMOIIBIO JHH3.

[TpuHuun necTBus goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6enoro cBera B CIEKT.

12. [Tonyyenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimeot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)K€HUS CBETOBOIO Jiyya OT yria
naJCHUs.
N3yuenune xapakTepucTuK U300pakeHus MpeIMeTa B IMIIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCMMOCTH yTJia MPEIOMIJIEHUSI CBETOBOIO Jyda OT yria
NaJ€HUs HAa TPAHULIE «BO3ILYX—CTEKIIO.
[Tonydyenue n3o0pakeHui ¢ MOMOIIBIO COOUPAIOIIEH JIMH3HI.
Onpenenenue (GHOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI COOMparolen
JIUH3BL.
OMnBITHI MO Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.
OnbITEl IO BOCTPUSTHIO L[BETA MPEAMETOB NpPHU UX HAOJIOJACHUU uepes
LIBETOBBIEC (PUIIBTPHI.
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Pazgen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna v miuanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyudeHus. CTpoeHue aTOMHOTO
anapa. Hyxionnas wmoaens aroMmHoro sapa. HMsoromel. PaauoaktuBHBIE
npeBpaienus. [lepuos momypacmaaa aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MAacCOBOTO YHCEI.
DOHeprusi CBsi3M aToMHBIX sifep. CBsi3b Macchl M 23Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuka. JIeWCTBUS pagMOAKTUBHBIX HU3IYYCHUN HaA JKHUBBIC
OpTaHU3MBlI.

Jemoncmpayuu.

1. CrnekTpbl U3JIyYeHHUS U MOTJIONICHHUS.

2. CrhexTpsl pa3IUYHbBIX Ta30B.

3. CnekTtp BogoOpoa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTumka HOHU3UPYIOUIUX U3ITyUYCHUH.

6. Peructpariust uznyueHus IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuvie pabomost u onvimot.

1. HaGmromenue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3TYUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPTHMM YaCTULBI [0 TOPMO3HOMY

nyTH (1o pororpadusm).

3. M3mepenue paanoakTUBHOTO (PoHa.

IToBTOPUTEIHLHO-00001IIAKO U MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYJIh IPEIHA3HAYCH ISl CHCTEMATU3AINH
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATeILHOCTH, TPHOOPETEHHOTO
OpU M3YyYEHUHM BCEro Kypca (pu3uku, a Takke IS TOJATOTOBKHM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajis 00ydaromuxcs, BBIOPABIIUX 3TOT
y4eOHBII peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHIIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS TOCTHXKEHHUE TPEIMETHBIX H
METalpeIMETHBIX  IJIAHUPYEMBIX  pe3yibTaTOB  00yueHus, GopMupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh: OCBOEHHUE HAYyYHBIX METOJOB HCCIIEIOBAHMS
SABJICHUN NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (PU3HUECKHUE
SABJICHUSI, TPUMEHSS TOJyYeHHblE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUHMNIMaNBHO AEATETLHOCTHBIN XapaKkTep IaHHOTO pa3/iesia peaanusyercs 3a
CYET TOro, 4TO OOYYAIOIIMECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIpeJiaraeTcs:



Ha OCHOBE IOJIYYEHHBIX 3HAHUIl pacro3HaBaTb M HAy4YHO OOBACHATH
(uznueckue sIBICHHS B OKPYXKaIOLEeHd TPUPOJIE U OBCEIHEBHON KU3HU;
MCII0JI30BaTh HAYYHBIE METOJIbl UCCIAEAOBAHUS (PU3NYECKUX SIBICHUI, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOoOJiee BaXXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO MUCIIOIb30BAHUS PA3IMYHbIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX MU3BECTHBIX BUIOB
SHEPI'UH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA3OBAHUSA
N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTWXKEHHE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbraTe usydenus puznku Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUS

y obOyuaromierocss 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
YJaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

[ mposiBiieHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN
(bu3MUeCcKON HAYKU;

[} IEeHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKHUX YUEHBIX --(PU3UKOB;

2) rpa:kKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

[} TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIE€HUHU OOIIECTBEHHO 3HAYUMBIX
Y OTUYECKUX MPOOJIeM, CBI3aHHBIX C TPAKTUYECKUM IPUMEHEHUEM JIOCTHXKEHHM
buzuky;

[J oco3HaHWe Ba)XHOCTH MOPAJIbHO--3TUYECKHX MPUHLUIIOB B JEATEIbHOCTU
YYEHOI0;

3) 3¢TeTHYEeCKOro BOCIIMTAHUSA:

[] BocTIpUSITHE ICTETUYECKUX KAayeCTB (PU3UUYECKON HAyKU: €€ rapMOHHYHOTO
IIOCTPOEHHUsI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

[l oco3HaHME ULEHHOCTH (PU3NYECKOW HAYKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTAaBIISIOLICH

KYJbTYPBI;
[] pa3BuTHME HAay4yHOW JIOOO3HATENBHOCTU, MHTEpPECAa K HCCIEAOBATEIHCKOU
NeSITeTHHOCTH;

5) <¢opmupoBanusi  KyJabTYpbl  310pOBbSI M  3MOLUMOHAJIBHOIO
0J1aronoJIy4us:

[] oco3naHume IIEHHOCTH O0€30MacHOro o00pa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MaCHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIIOBUSAX;

[] chopMUpOBaHHOCTh HaBbIKAa pediieKCuu, MPU3HAHWE CBOErO TpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

6) TPYA0OBOT0 BOCIIMTAHMS

[J aKTMBHOE yuyacTH€ B PEIICHUU MNPAKTUYECKUX 3aJad (B paMKax CEMbHU,
o0pa3oBaTebHON ~ OpraHu3aluy, Tropoja, Kpas) TEXHOJOTMYECKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOIIMX B TOM YKCIIE U (PU3UUECKUX 3HAHU;



e L[] mHTEpEC K MPaKTUUYECKOMY U3YUEHUIO Tpodeccuil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJOIN4eCKOro BOCIIMTAHMS:

e L[] opueHTanMs Ha NMpPUMEHEHHE (U3MYECKUX 3HAHUW JI pelleHus 3ajad B
00JIaCTH OKpY’Kalollled Cpeabl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH UX
BO3MOXKHBIX TTOCJIEICTBUI JUIsl OKPY KaroUIed CpeJibl;

e L[] oco3HaHue riao0asbHOrO XapakTepa HKOJIOTMYECKUX MpoOJieM M MyTed uX
pelIeHus;

e 8) amanTanMum K HM3MEHSIIOIMMCS YCJOBMSM COLMAJIbHOW M NPHPOIHOI
cpeasbl:

e [J morpeOHOCTh BO B3aMMOJEHCTBUM MPHU BBINOJTHEHUU HCCIEIOBAHUNA U
OPOEKTOB (U3UUECKOW HANpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e L[] TmoOBbIIEHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
JeSITEbHOCTD;

e L[] morpebHOCTh B hOpMHUPOBAHNY HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYINPOBATH
UJIeH, MOHATHUS, TUTIOTE3bl O PU3HUECKUX 00BEKTAX U SIBICHUSIX;

e L[] ocozHanue neUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
buzuky;

e [J muiaHupOBaHUE CBOETO pPAa3BUTHS B IMPUOOPETEHUU HOBBIX (HU3MUECKUX
3HAHUM;

o [J cTpeMieHMe aHAIM3UPOBATh U BBISIBIIATH B3aUMOCBSI3H IIPUPO/IbI, OOIIIECTBA U
HSKOHOMUKHM, B TOM YHUCJIE C UCTOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

e [] oOmeHKa CBOMX [JEHCTBHH C yYETOM BIMSIHHUSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MO’KHBIX IJTI0OOATIBHBIX MTOCIIECTBUI.

METANPEIMETHBIE PE3YJIBTATBI
B pe3ynbraTe ocBOeHUs MpOorpaMMBI 10 (pU3UKe Ha ypOBHE OCHOBHOTO O0IIIETO
oOpazoBanus y oOyuaromerocs OyayT cpopMHpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBHS,  PETYJISTHBHBIC
YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE elCTBUSA
ba3oBble Jornueckue AecTBUA:
e BBISBIISITH W XapaKTepPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(s1BJIEHUI);
e YCTaHABJIMBAThH CYIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMN, OCHOBAHUS IS
00001IIeHNs 1 CPABHEHUS,
e BBISIBIISITH 3aKOHOMEPHOCTH W MMPOTHBOPEYUS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCSATIUXCS K (DU3UYIECKUM SIBIICHUSIM;



BBISIBIIATh NPHUYMHHO--CIICICTBEHHBIC CBS3M MPH HM3YYCHUH (PU3MUECKHX
SIBIICHUI U TIPOIIECCOB, JAENaTh BHIBOJBI C UCMOIB30BAHUEM JIETyKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHHUH, BBIIBUTaTh THIIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEJIUYUH,

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJbKMX BApUAaHTOB pEIICHHs, BBHIOOp Hauboiee
MOIXOSIIETO ¢ YUETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciea0BaTeIbCKHE JEHCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEIOBATENbCKUI NHCTPYMEHT ITO3HAHUS,
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN
du3nuecKkuii SKCHIEpPUMEHT, HEOONbIIOe HCCIAEAOBAHHE (PU3UUECKOTO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIo,
NOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WA SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JlajibHEHIIee pa3BUTHE  (PUIUUYECKUX
IPOLIECCOB, a TAKXKE BBIJBUTAThH MPEANOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATH Pa3IUYHbIE METOAbl, HHCTPYMEHTBI U 3alPOCHl IPU MTOUCKE U
orOope MH(pOpPMAlUU WA JTaHHBIX C Y4ETOM MPEJIOKEHHOW y4eOHOMU
dusznueckoi 3anayu;

aHAMM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEACTABICHHUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TpeICTaBlICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECJIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpa@uKoi 1 X KOMOUHAIUSMHU.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

B XOA€ OOCYXIEHHUS Y4eOHOro MmaTepuala, pe3yJbTaToB JabopaTOpPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJadyd U TOJJep:KaHHe
0J1aroxenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHUKOB
auanora, OOHapYKUBATh PA3IMYHME U CXOJICTBO TTO3UIINN;

BBIP@YKaTh CBOIO TOUKY 3PECHHS B YCTHBIX M MMCHbMEHHBIX TEKCTaX;
myOJTUYHO MPECTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OTBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);



MOHUMATh U UCIIOIb30BaTh MPEUMYLIECTBA KOMAaHAHOW U MHAUBUAYaJIbHOM
paboThI pU PEIIEHUH KOHKPETHON (PU3UUECKOI MpOOIeMBbI;

MPUHUMATh L€ COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh JACHCTBUS
no e€ JOCTHXKEHMIO: PpACIpENeNsiTh pOJIH, OOCYXIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
BBITNIOJHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YJIEHAMU
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIBHO C(POPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUSI.

PerynsiTuBHbIC YHHBepCcAJIbHbIE y4eOHbIEC AeHCTBHS

Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI B JKU3HEHHBIX M y4E€OHBIX CUTYalUsSX, TPEOYIOMIMX
TSt petieHust GU3NYEeCKUX 3HAHUM;

OpPUEHTHPOBATBCA B  PA3IMYHBIX MOAXONAX IMPHUHATHUS  PELICHUI
(MHIUMBHyalbHOE, TPUHATHE PEIICHHUs B TPYyIIE, MPUHATUE PpElIeHUN
TPYIIION);

CaMOCTOSITEIILHO COCTAaBIISITh AJITOPUTM pELIeHUs (PU3NUECKOH 3aaun UIIn
IUITaHA MCCIIEAOBAaHUS C yYETOM HUMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MPEJIaracéMble BApUAHThI PELICHMUI;
Jies1aTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILIEHUE.

CﬂMOKOHTpOHB, AMOIUOHAIbHBIN MHTEJJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYyallUH W MPEAaraTh IJlaH €€ U3MEHEHHUS;
OOBSACHATh TPUYMHBI  JOCTWXKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
NeSTEIBHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHHS
¢u3nuecKoro WMCCIENOBaHWS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHBIIMXCS CHUTYallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH CeOs1 HA MECTO IPYTOTO YeIOBEKA B X0JI€ CIIOpa MM TUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
IpU3HABATh CBOE MPABO HA OMMUOKY MPHU pelIeHnH GU3NUSCKHUX 3a7a4 WIN
B YTBEPKJCHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO JPYTOrO.

INNPEAMETHBIE PE3YJIbTATHBI



K xoHIy 00yueHusi B 7 Kjacce npeIMETHbIE PE3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y O0YUYAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHA:  (PU3MYECKHE U  XUMHYECKHE  SIBJICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJENb, THUIOTE3a, €AMHMIBI (PUINYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUAKOE, Ta3000pa3HOE), MEXAHMYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEPABHOMEpPHOE, TNPSIMOJUHENHOE), TPAEKTOPHs, PaBHOJAEHCTBYIOLIAS
cuna, gedopmanus  (ympyras, IUTACTHYECKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHus (Auddys3us, TEIIoBOe IBUKEHUE YacTHI] BEIIECTBA,
paBHOMEPHOE  JIBM)KCHHE, HEpPaBHOMEPHOE  JIBIDKCHHME,  WHEpIHS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUNIEHHOW OCBIO
BpallleHUs], Iiepeayda JaBieHus TBEPAbIMU TeJIaMU, )KUIKOCTIMH U Ta3amu,
aTMoc(epHOE [aBlieHWE, IUJIAaBaHHWE TeJ, MPEBPAILICHUS MEXaHUYECKOU
SHEPrYH) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MUECKUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM uuciie (U3NYECKUEe SBICHUS B NPUPOJIE:
IpPUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUpPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJEC M TEXHUKE, BIIHUSHUE
aTMOC(EpHOTO J1aBJICHUs Ha KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJIe YeJIOBeKa, MPU 3TOM MEePEeBOJUTH MPAKTHUECKYIO 3a]ja4y B YUeOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PUBNYECKUX SBJICHUN;
ONMKCHIBATh MU3yUYEHHBIEC CBOMCTBA TeN M (U3MUYECKUE SIBJICHHS, UCTIONb3YS
dusnueckre BeMMYuHbI (Macca, 00bEM, TNIOTHOCTH BELIECTBA, BpeMsi, MyTh,
CKOPOCTb, CPEIIHSASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC Tea,
cuiia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, T'a3a), BHITAJKUBAIOIIAs
CUJIa, MeXaHu4deckass paboTa, MOIIHOCTb, IJIEUYO CHJIbI, MOMEHT CHJIBI,
KO3(QQUIIMEHT TMOJEe3HOr0 JACUCTBHUS MEXaHU3MOB, KHHETHYECKas U
NOTEHIMAaJbHAsl JHEpPrusi), NpU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(u3NYEeCKUil CMBICI UCIIOJIb3YEMBbIX BEIMUUH, UX 0003HAYEHUS U €IUHUIIBI
(¢u3NYecCKNX BEIUYHMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
bu3nUecKkyt0 BETWYMHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepru30BaTh CBOWCTBA TeN, (PU3UYECKUE SIBICHUS M IPOLECCHI,
UCIIONIBb3YSl TIpaBUJia CIOXKEHHUS CUJl (BIOJb OJHOM mpsmoii), 3axoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBECHUs pbluara (0Jo0ka),
«30JI0TOE€ TPaBWJIO» MEXAHHMKH, 3aKOH COXpPaHEHUS MEXaHMYECKOU



SHEPruM, MpU OSTOM JaBaTh CIOBECHYI0 (OPMYJIHUPOBKY 3aKOHa U
3alMChIBaTh €r0 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATH (U3UYECKUE SBJICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH 00BsiICHEHHE U3 1-2
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3yYEHHBIX CBOMCTBA (PUBMYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pematb pacu€THble 3agadyd B |—2 JEWCTBUS, HCHOJIb3Yysd 3aKOHbI M
dbopmyIibl, CBs3bIBaIONIME (DU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCJIOBHS 3aJlaud 3aMHUCBhIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NUECKUE
BEJTMYUHBI B (OPMYJIBI U TPOBOJUTH PACU€Thl, HAXOJIUTh CIIPABOYHBIC
JTaHHbIE, HEOOXOIUMbIC JIJIsi PELICHUsI 3a/lay, OIIEHUBATh PEATUCTUYHOCTH
MOJIy4eHHON (DU3NUYECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPH TTOMOIIH
(bU3UYECKUX METOJIOB, B OMMCAHUHU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
peANoIoKeHUe (TUIOTE3Y), pa3IndaTh U MHTEPIPETUPOBATH MOJTYICHHBIN
pe3yabTaT, HaXOAUTh OIIMOKA B XOJI€ OIbITAa, JeiaTh BBIBOJLI IO €T0
pe3yabpTaraM;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN  WIH
(bu3HUECKUX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TPEANOI0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyI0BaHUs, 3aIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE H3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CHIIBI M TEMIIepaTypbl C UCIHOJIB30BAHMEM aHAJIOTOBBIX U
M(pPOBBIX TPUOOPOB, 3alMCHIBATH IIOKa3aHUS NPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYroil C WCIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTHU
PaBHOMEPHO JABMKYLIETOCS T€JIa OT BPEMEHHU JBUKEHUSI TEJIA, CUJIbI TPEHUS
CKOJILKEHHsI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW TeNn U
HE3aBUCUMOCTH CWJIbI TPEHHS OT IUIOIIAJANA COIPUKOCHOBEHUS TEJl, CHUJIBI
YOPYTOCTH OT YIJIMHEHUS TPY>KUHBI, BRITAIKUBAIONMIEH CHUIBI OT 00BEMA
MOTPYKEHHOM YaCTH TEJIA U OT IVIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUMN
TUTABaHUS TEJ, YCIOBUN PaBHOBECHS phluara W OJOKOB), y4acCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIEeOBaHUSA, COOUpaTh YCTAaHOBKY U
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIJI0KEHHOMY IIJIaHy, (PUKCHUPOBATh
pe3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIC



MPEIOKCHHBIX TaOMUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIMUYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHNE
BO31yXa, BBHITAIKUBAIONIAs CHJIA, JCHCTBYIOIIAs Ha IMOTPYy)XEHHOE B
KUAKOCTh  TeNo, KOA(Q(UIMEHT TMOJIE3HOTO  JIEWCTBHS  MPOCTHIX
MEXaHU3MOB), CICAys TPEIIOKEHHON HWHCTPYKIIMH: TPH BHINOJHEHUN
U3MEpeHnuil coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIATH
3HAYCHHUE NCKOMOW BEIWYHHEI;

coOJTI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ JIabopaTOpHBIM
0o00opyIoBaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BEChI, TEPMOMETp, IUHAMOMETD, COOOMIAOIIUECS COCYABI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYEHHBIX MPUOOPOB M
TEXHHYECKUX YCTPOMCTB C OINOpPOM Ha WX ONUCaHUs (B TOM 4HCIIC:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOAA, THAPABINYCCKUNA TIpecc,
MaHOMETP, BBICOTOMED, MOPIITHEBOW HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MYECKUX SIBICHUI U HEOOXOUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpbl  (HaxoauTh  HWHOOpPMAIMI0O O  MpPUMEpax)
PAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMN
KU3HM s obecriedeHus: 0€30MacHOCTH TIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs U COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpPYKAIOIIEH Cpelie;

OCYUIECTBIISITh OTOOpP HWCTOYHMKOB HH(opMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HAHUM U TyTEM CpPaBHEHMSI PA3IUYHBIX HCTOYHUKOB BBIICIATH
UH(GOPMAIINIO, KOTOpAasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHITOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy GU3HUECKOro COACPKAHUS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu VIHTepHer, BiaAeTh MpUEMAMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHpOpMANHH (HU3UIECKOTO COACPIKAHUSA, B TOM
quclie MyOJUYHO JIeTIaTh KPaTKHUE COOOIIEHUS O PE3yIbTaTax MPOSKTOB HIIH
y4eOHBIX UCCIIEIOBAaHUN, TIPU ATOM T'PAMOTHO HCIIOIH30BATh M3YUCHHBIN



MOHSATUNWHBIA anmapar Kypca (U3HUKH, COMPOBOXKAATh BBICTYIUICHUE
NpE3CHTALUEN;

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIEJOBAHUN pacmpeensiTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUHU C IOCTABICHHBIMH 3ajadyaMu,
CICIUTh 3a BBIIIOJHECHUEM IUIaHA JCWCTBUM, AaIEKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoniy o0yuenusi B 8 Kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM yPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTALNIUUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUYECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHUIM TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTALTM3aIus (OTBEpACBaHUE), KHUIICHHE,
TeIvIonepeaya (TEnI0npOBOHOCTb, KOHBEKIIHS, U3JIyYEHHE),
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3apsI0B, JACHCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHHCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SIBICHUH B
OKpYJ)KalollleM MHpe, B TOM 4YHClIe (U3UYECKHE SBICHHUS B TPUPOJE:
MOBEPXHOCTHOE HATSKEHHE W KaNWUISIPHBIE SIBJICHUS B TMPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydeHue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opr3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, dJICKTPUUCCKHEC
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitH, Ipeid MOTFCOB, POJIh MATHUTHOTO TIOJIS IS JKU3HH Ha 3eMIIe,
MOJIIPHOE CHUSIHUE, TPU OTOM TNEPEBOAUTHh MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMPU3HAKH) (PU3HMUECCKUX
SIBIICHUI;

OTHMCBHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UYCCKHUE SBJICHUS, MUCIOJIB3YS
br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHYSCTBO
TEIUIOTHI, yJEJbHAas TEIUIOEMKOCTh BEIIECTBA, YJEJbHAasA TEIoTa
MJIaBJICHUSA, yJAeiIbHAs TEIUIOTa IapooOpa3oBaHUs, yIeIbHAs TeEIoTa
CropaHus TOIUIMBA, KOADQPHUIIMEHT TMOJIE3HOTO JSHUCTBUSA TEIJIOBOU



MAaIlTuHBI, OTHOCUTEIIbHAS BIIAYKHOCTH BO3TyXa, JJICKTPUUECKUM 3apsi, Crjia
TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yIeTIbHOE COMTPOTUBIICHHE BEUIECTBA, Pa00Ta U MOIITHOCTH YJIEKTPHUECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAUEHHUS M €UHUIIBI (PU3UYECKUX BEITUYHH,
HAXOJUTh (OPMYJIBI, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMHU BEIMYMHAMHU, CTPOUTh TpadUKH H3YyUYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsI OCHOBHBIC TIOJIOKCHHSI MOJICKYJIIPHO--KHHETUYCCKON TEOPHH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UITUN ToJiel (HAa KauyeCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHU 3apsaa, 3akoH OMa /sl yJacTKa ey, 3aKOH
Jlxxoyns—JIeHna, 3aKk0H COXpaHEHHUsI JHEPTHH, TIPU ITOM JIaBaTh CIIOBECHYIO
(GOpMyITHPOBKY 3aKOHA M 3aITUCHIBATH €T'0 MAaTEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MUYECKHE TPOIECChl M CBOMCTBA T, B TOM 4YHCIC U B
KOHTCKCTE CHUTYyalluil NMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
NIPUYNHHO-CJICJICTBEHHBIC CBS3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3yYCHHBIX CBOWCTBA (PU3NUYCCKHUX SIBJICHHMA,
(U3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemats pacu€THBIC 3amadyd B 2—3 JCHCTBHSI, WCIONB3Yys 3aKOHBI H
(GopMyITbl, CBsI3BIBAIONINE (U3MUYECKHE BEJIWYMHBI: HA OCHOBE aHaJH3a
YCIIOBHSI 3a/layll 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX IS pEIICHHs] 3aJadd, BBIOMPATh 3aKOHBI H  (QOPMYIIHL,
HeoOXoAuMble it e€ pelIeHHs, NPOBOJWUTH pacu€Thl U CpPaBHUBATH
NIOJTy4YeHHOE 3HAaYCHHE (PU3NIEeCKON BEIIMUMHBI C U3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
NpOBEPSIEMOE  TPEATIOIOKEHUE, OICHWBATh TPABUIBLHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, I€TIATh BBIBOIBI;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
dbu3nUecKnX CBOMCTB Tel (KamUUSIPHBIE SBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIEcca OCTHIBAHUS U
HarpeBaHWs TPU M3IYYEHUHM OT IBETa M3Iydaromed (MOTIIOMIArOIIeH )
MIOBEPXHOCTH, CKOPOCTh HCTAPEHUS BOJBI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, DOJEKTPU3AIMS TeI H B3aWUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOoB, B3aMMOJICWCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allisi MAarHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHWTOB, JIEWCTBUS
MarHuTHOTO TOJIS HAa TPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENsl IOCTOSIHHOTO TOKa): (opmymupoBaTh



MpOBEpsIEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py10BaHUs, OMMCHIBATH X0 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBITNIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENIBHON BIAXKHOCTHU
BO3JyXa, CHJIbl TOKAa, HAINpPSHKEHUS C HCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTATh
U3MEPEHUN ¢ y4€TOM 3aJaHHON a0COIIOTHOM OTPENTHOCTH;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
IpYrod C UCHOJIb30BAHMEM  TMpPSIMBIX  HM3MEpEHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIaJAH TONEPEUHOIO
CEYEHMsI U YACIBHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 IMPOBOJHUK, OT HANPSKEHHs] Ha  MPOBOJHUKE,
UCCJIEIOBaHUE TMOCIEAOBATENIbHOTO M  MapaJyIeIbHOIO  COEIMHEHUN
IPOBOJAHUKOB): TUIAHUPOBATh HCCJENIOBaHHE, COOMpATh YCTAaHOBKY U
BBIMIOJHATh M3MEPEHUs, CIenys NpPeIoKEeHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OTYYSHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TPadUKOB, J1€TaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

NPOBOAUTh KOCBEHHBIE H3MepeHus: (U3MYECKUX BeNMYUH (ylenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCHEPUMEHTAIBHYI0 YCTAHOBKY, CIIEysl NMPEMJIOKEHHON MHCTPYKUHH, U
BBIYHCJISITh 3HAUEHUE BEJTNYUHBI;

coO01aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MpU padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS U3YUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OOPOM HA UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, TApOBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
PEAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOJBUTATEIb TOCTOSSHHOTO TOKA),
UCTIONIb3Ysl 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIIBHBIC
npuOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUTaTEllb BHYTPEHHErO CropaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBl JJIEKTPUYECKUX LENend ¢
MOCJIEIOBATENILHBIM U MapaIJIEIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inydasi
yCIIOBHBIE 0003HAUYEHHUS FTEMEHTOB JIEKTPUUECKUX IIeTICH;

NPUBOAUTHL  NpUMEPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



AKU3HU 151 oOecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
JKOJIOTMYECKOTO IOBEAEHHS B OKPYIKAIOLLEHN Cpene;

OCYUIECTBJISITh NOUCK HHPOpManuu (U3HYECKOTO COJEpKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOTHUTENbHBIX HCTOYHUKOB BBIIENSATh HH(OPMAIUIO, KOTOpas ABIsSETCA
IPOTUBOPEUHUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPHU BBIMOJIHEHUH YUEOHBIX 3alaHU HAyYHO--TIOMYJISIPHY IO
JAUTEpaTypy PU3HUECKOrO COACpHKAHUs, CIPABOYHBIE MATEpUAJIbl, PECYPCHI
ceru HTepHer, Biaxers IpuUEMaMHU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE MHUCbMEHHBbIE U KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHpOpMAIMIO U3 HECKOJbKUX HUCTOYHUKOB (PU3UUECKOTO
coJiep KaHusl, B TOM YHCIIE yOJIMYHO MPEICTABIATH PE3YyIbTaThl IPOSKTHOU
WJIY UCCIIEI0BATENBCKOU €SI TEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOJIB30BATh
U3YUYCHHBIH TOHATHMHBIA ammapar Kypca (HU3uMKH, CONPOBOXKIATH
BBICTYILJICHUE ITPE3CHTALUEH;

OpU BBIMOJTHEHUH YUYEOHBIX IPOECKTOB W HCCIECAOBAHUMA (PUBMUYECKHUX
IPOILIECCOB PACIpENesATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 3aJja4aMU, CJICIUTh 3a BBIIIOJHEHHUEM IUIaHA ACHCTBUM U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B
NEATEIIBHOCTD IPYIIIbI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOIEUCTBUE,
HPOSIBJISIS TOTOBHOCTH pa3periaTtbh KOH(QIUKTHL.

K xonity oOyuenusi B 9 Kiaacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM yPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUI:

UCIIOJIB30BAaTh MOHATHS: CHCTEMA OTCU€Ta, MarTepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOTO MBIKECHHUS, Hedopmalius
(ympyrasi, TacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TIEPETPY3KH, HEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTU TBEPAOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJICOaHMs U
BOJIHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIICKTPOMArHUTHbIC BOJIHBI, IITKaJa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPHI UCITyCKAHMSI U TIOTJIONICHMS, alb(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIIbL, /IEPHAsl SJHEPTrEeTUKA,

paznuuath sBI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIWHEHHOE ABWKECHHE, CBOOOITHOE
NaJICHUE TEJI, PABHOMEPHOE JIBMKECHHUE 10 OKPY>KHOCTH, B3aUMOJCHUCTBUE
T€J, PEaKTUBHOE JIBI)KEHUE, KojieOaTelbHOE IBHKEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JIBMKEHUE, OTpaKEHUE



3ByKa, MPSIMOJIMHEWHOE PacIpOCTpaHEHUE, OTPAKECHUE W MPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHHE CBETA, Pa3jioKeHHEe OEIoro cBeTa B
CIEKTp M CJIOXEHWE CHEKTPAIbHBIX IIBETOB, JUCIEPCHsS CBETA,
€CTECTBEHHAs! PAaJIMOAKTHBHOCTh, BOSHUKHOBEHHE JMHEHYATOTO CIIEKTpa
U3JTyYCHUS) 110 OTIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NUIECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MYECKHX  SBJICHUN B
OKpyXaromeM Mupe (B TOM dYucie (PU3NYCCKUE SBICHUS B TPHPOJIC:
NIPWINBBI U OTJIUBEI, ABMKCHUE TIaHeT COTHEYHON CHCTEMBI, PpEaKTUBHOE
JBUKECHUE IKUBBIX OPraHW3MOB, BOCIIPUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, DJXO, I[BETa Tell,
ONTHYECKHE SBJICHUS B TMPHUPOJC, OMOJIOTHYECKOE JIEHCTBHE BHJIMMOTO,
yJIBTPaUONICTOBOIO W PEHTICHOBCKOTO M3JIyYeHUH, €CTeCTBCHHBIN
PaIMOAaKTHBHBIA (OH, KOCMHYECKHE JIyYd, DPaJUOAKTHBHOE H3ITyUYCHHE
NPHUPOJHBIX MHHEpAJIOB, JCHCTBHUE pAJUOAKTUBHBIX HW3JIYYCHHH Ha
OpraHu3M 4eJIOBEKa), NPH ATOM IEPEBOJMTHh MPAKTUYCCKYIO 3a7ady B
y4eOHYI0, BBIICIIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKK) (DU3UUCCKUX
SIBJICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
¢usznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHash CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JIBJKEHUH, YCKOpPEHHUE, IMepeMelieHue, IMyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYrOCTH, CHUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHus, BEC Tejla, HUMIYJbC TeNla, WMITYJIbC CHUJIBI,
MexaHu4deckasi pa0oTa M MOIIHOCTh, TMOTEHIMATIbHAS JHEPrus Tea,
MOJIHATOTO HaJ[ TMOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS YHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHsl, TOJIHAS MEXaHHUECKasi YHEPTHs, IEPUO]T
U 4YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb MPEIOMJICHUS Cpelbl), TNpU OMUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3yEMbIX BEIHYMH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (DOpPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO0 BEJIMYUHY C JPYTMMH BEIMYHMHAMH,
CTpOUTH TpaWKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBA Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
UCTIONIb3YSl 3aKOH COXPAaHEHHS DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIAIT  CYNIEPMO3UIINA CHJI, TPHUHIMI OTHOCUTENbHOCTH [ ammies,
3aKk0oHBl HbIOTOHA, 3aKOH COXpAHEHUS HMMITYJbCA, 3aKOHBI OTPAKCHUS H
NIPETIOMJICHHS CBETA, 3aKOHBI COXPAaHEHUS 3apsSI0BOTO U MAaCCOBOTO YHCEI
P SIIEPHBIX PEAKIUAX, TMPU ATOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aITUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHICE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud MPaKkTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUUECKUX
1aroB C Omnopod Ha 2—-3 U3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJ]a4u (OMUPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE (PU3NYECKUE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHUE, BBISBISATD
HEAO0CTAIOIIME WM U30BITOUHBIEC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOIUMbIE Il pELICHUs, NPOBOAUTH pPacu€Tbl M OLIEHUBATH
PEANMCTUYHOCTH MOJYUYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElUTh NpH MOMOUIU
(Gu3MUEeCKHX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUJIBHOCTh MOPSAKA
NPOBEJICHUS  HCCIICIOBAHUSA, JieNaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUI U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUN WU
¢u3nyuecknx CBOWCTB Tell (M3y4yeHUE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasTHUKA OT MAaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MAJIbIX KOJIeOaHUH, MPSMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHs MpeaMeTa B coOHparoien
JAUH3e, HAOIOJEHUE CIUIOIIHBIX W JMHEHYaThIX CHEKTPOB H3IIyUCHHS ):
CaMOCTOSITEILHO  CcOOMpaTh YCTaHOBKY U3 HW30BITOYHOro Habopa
000pyI0BaHMs, OMUCHIBATH X0/ OTIBITA U €T0 PE3yJIbTAThI, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOIUMOCTH CEPHUIO0 MPSIMBIX U3MEPEHUH, ONpeaesss
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYyCHOE paccTOsSHUE
coOuparomieii  JTUH3bI), OOOCHOBBIBATH BBIOOp cCHoOcO0a HW3MEPEHHUS
(u3MepuTenpHOro npudopa);

OPOBOJIUTh HCCIIEOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHHU ITPU
PaBHOYCKOPEHHOM JBMKEHHMM 0€3 HadYaJbHOM CKOpPOCTH, Iepuoaa
KoJIeOaHMI MaTeMaTHYeCKOTO MasTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yrja OTpa)K€HUsl CBETa OT yrja NAaJeHUs W yria IpeIOMJIEHHsS OT yrIja
najeHus): IJJAHUPOBAaTh HCCJIEJAO0BAHHME, CaMOCTOATEIBHO COOMpAaTh
YCTAaHOBKY, (UKCHpOBATh  pe3yibTaTbl IOJYYEHHOW 3aBUCUMOCTH



bu3NYeCKUX BEIMYUH B BUAEC TaOMUIl U rpadUKoOB, NEIaTh BBIBOABI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHUS (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla IPH PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHHE
CBOOOTHOTO TaJCHHS, >KECTKOCTh TPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHHUYecKas padoTa W MOITHOCTb, YacTOTa W IEPUOJ
KoJIeOaHWII MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomied JUH3bI, PaJAUOAKTUBHBIA  (POH): IIIAHHUPOBATH
U3MEpEHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBHITIOJHATH
U3MEpPEHUs, CIeAysl TMPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISTH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH TOJYYCHHBIC PE3YJIbTaThl C YUETOM 3aTaHHON
MIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH TIPH paboTe ¢ J1abopaTop HbIM
000py10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKW W3YYCHHBIX (HU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAas JINH3a, TUTaHeTapHast MOJIC)Ib aTOMa, HYKJIOHHAst MOJICITb
aTOMHOTO sJIpa;

XapaKTepu30BaTh TMPUHLMIBI  JEHCTBUS  HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpPOM Ha KX OMUCaHUS (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHUS, paKera,
9XOJO0T, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), HCMOIB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHMH MW  HE0OXoauMbple (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH MU3YYEHHBIX TEXHUUYECKHX
YCTPOMCTB, U3MEPUTETBbHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelIeHNH  Yy4eOHO--TIPAKTUYECKUX  3a7ady, ONTHYECKHUE CXEMbl s
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTHL  TpUMEPHl  (HaxoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHECHHUSI 3JI0POBBS M COOJTIOICHHS] HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH Cpele;

OCYIIECTBIISITh TOUCK uHpOpManuu (GU3HYECKOTO COJCpKAHHS B
WNuTepnHere, caMoCTOSITENNBHO (hOPMYTUPYS MMOUCKOBBIN 3aMpoC, HaXOINUTh
MyTH OMpPENeNIeHUs TOCTOBEPHOCTH MOJYYCHHOW MH(OpPMAIIMA HA OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTTHUTEIHbHBIX UCTOYHUKOB;



MCITI0JIB30BAaTh MPHU BBINOJHEHUU YUEOHBIX 3aJaHUIl Hay4YHO--TIOMYJISPHYIO
JAUTEPaTypy PU3HUECKOrO COACPKAHUs, CIPABOYHBIE MATEPUAIIbl, PECYPCHI
cetu MHrepHer, Bianerb npuéMaMu KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHCHMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uH(pOpPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (PU3MYECKOTO COAEpKaHUs,
nyOJUYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON MIIM UCCIIEI0BATEIbCKON
NEATENIbHOCTA, MPH  3TOM TPaMOTHO  HCIOJIb30BaTh  W3YYEHHBIN
NOHATUMHBIA amnmapaT M3y4aeMoro paszjena (U3MKd U CONPOBOXKIATH
BBICTYILJIEHUE TMpEe3eHTalrel ¢ y4€TOM OCOOEHHOCTEHW ayIuTOpuu
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pasnen 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
POIII
1.1 dusnka - Hayka o IIPUPOIE 2 1
Y PHpOA https://resh.edu.ru/
POIII
1.2 Ddusmyeckie BeTHUHHBI 2 1 9
https://resh.edu.ru/
POII
1.3 EcrecTBeHHOHAYYHBIA METO, IO3HAHMS 2 1
Y A https://resh.edu.ru/
Hroro no pazaeny 6
Pa3znea 2. IleppoHayaibHble CBeJIeHUS 0 CTPOEHUH BelllecTBa
POII
2.1 CTtpoeHue BelllecTBa 1
p m https://resh.edu.ru/
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 9 1 POII
' BelllecTBa https://resh.edu.ru/
POII
2.3 ArperatHple COCTOSIHUS BEIECTBA 2 1
p = https://resh.edu.ru/
Uroro no pazneny 5
Pazpgen 3. JIBuikeHne U B3anMOAelCTBHE TeJl
POIII
3.1 MexaHnueckoe OBIUKEHUE 3 1
g https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

POIII

3.2 WNuepuwmsi, Mmacca, TNIOTHOCTh 4 2 httos://resh.edu.ru/
POIII
33 (ua. Buat cin 14 ! https://resh.edu.ru/
Hroro no pazpeny 21
Pasnen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB
[asnenue. [lepenaya gaBneHust TBEPAbIMU PO
4.1 3 1
TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://resh.edu.ru/
POII
4.2 JlaBneHune KuJIKOCTH 5 2 httos://resh.edu.ru/
POII
4.3 ATMOC(epHOE TaBICHHE 6 3 httos://resh.edu.ru/
JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE POl
4.4 7 3
B HUX TEJO https://resh.edu.ru/
Hroro no pazueny 21
Pa3znea S. PaboTra u MOIIHOCTB. JHepPrus
POIII
51 PaboTa u mommocT® 3 1 https://resh.edu.ru/
POIII
5.2 [IpocThie MEXaHU3MBI 5 2 httos://resh.edu.ru/
POIII
5.3 MexaHnueckasi JHEprus 4 2 https://resh.edu.ru/
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 29



https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
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8 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. TenioBble ABIeHUA
1.1 CtpoeHne u CBOMCTBA BENIECTBA 7 3 POIII https://resh.edu.ru/
1.2 TemnnoBbIe MpoIecCh 21 1 10 POIII https://resh.edu.ru/
Hroro mo pazneny 28
Paznen 2. JinekTpuvyecKkue 1 MATHUTHBIE SIBJICHUSA
21 BHCKTpI/I‘IeCKI/I? 3apsbl. 3apsyKEHHBIE Tena 7 3 POIII https://resh.edu.ru/
U UX B3aUMO/IeiiCTBIE
2.2 [TocTOsTHHBIN SNEKTPUUECKUN TOK 20 10 PO https://resh.edu.ru/
2.3 MaruutHsbI€ SIBJICHUS 6 3 POII https://resh.edu.ru/
2.4 DNeKTpOMarHuTHas WHIYKITUS 4 2 PO https://resh.edu.ru/
Hroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 31
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. Mexannuyeckue siBj1eHHSA
11 MexaHnyeckoe JBUKEHUE U CIIOCOOBI €ro 10 5 POIIT htos://resh.edu.ru/
OTTCaHHS
1.2 BianmopeiicTBue Ten 20 1 10 POIII https://resh.edu.ru/
1.3 3aKOHBI COXPaHEHUS 10 5 POIII https://resh.edu.ru/
Hroro no pazaeny 40
Pa3pen 2. Mexanndeckue KoJ1e0aHUA U BOJIHBI
2.1 MexaHnueckue KoneoaHus 7 3 POIII https://resh.edu.ru/
2.2 MexaHu4ecKre BOJIHBI. 3BYK 8 1 4 POHI https://resh.edu.ru/
Hroro no pazueny 15
Pa3znea 3. Dy1eKTPOMATrHUTHOE 1M0JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
6)
3.1 HICKTPOMATHITHO® TOTE 1 6 3 POIII https://resh.edu.ru/
AJIEKTPOMArHUTHBIE BOJTHBI
Uroro no pazueny 6
Pasnen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA POIII https://resh.edu.ru/
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 3 POIII https://resh.edu.ru/
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 POIII https://resh.edu.ru/
Hroro no pazneny 15
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Pa3zpnen S. KBaHTOBBIC sIBJICHHUS
5.1 Hcnyckanue v oromeHrne CBeTa aroMomM 2 PO https://resh.edu.ru/
5.2 Ctpoenne aTOMHOTO si7pa 3 POIII https://resh.edu.ru/
5.3 SnepHbie peakuun 2 POIII https://resh.edu.ru/
Hroro no pazneny 17
Pasnea 6. [loBropuTe/ibHO-0000IAI0IINI MOIYJIb
I1
6.1 OBTOPEHIHe i 0GODLICHHE COACPHAMH 9 3 PO https://resh.edu.ru/
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 49
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