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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3Mke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTAaBIEHA Ha OCHOBE
MOJIOXKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHOM
nporpammel, npencraBieHHbpXx B PI'OC 00O, a takxke ¢ yuérom (emepanbHOil paboyeit mporpaMMbl
Bocniutanus v KoHuenmuu npenogaBanus yaeoHoro npeamera «Duznkay.

Copnepxanue mporpamMmbl MO (U3MKE HANpaBiIeHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOMH
IpaMOTHOCTH OOYyYaroIMXCsl M OpraHU3alMi0 HM3y4eHHs (QU3UKUM Ha JAEATelNbHOCTHOM ocHoBe. B
nporpamMme 1o (U3HKE YYHUTHIBAIOTCS BO3MOKHOCTH YYEOHOro MpeaMeTa B peanu3aluud TPeOOBaHHM
®I'OC OOO k muaHHpyeMBbIM JIMYHOCTHBIM M METAlpeAMETHBIM pe3ysibTaTaM OOy4YeHMs, a TaKxKe
MEXIIPEIMETHbIE CBSA3H €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHHs.

[Tporpamma no pu3uke ycTaHaBIMBAET paclpeesiCHHe yueOHOro MaTepraa 1mo rojaaM o0ydeHus
(mo xiaccam), mpeajaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COZIEPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Y4arOIIIXCS.

ITporpamma mno ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOW MOMOLIM YYUTENIO B
co3aHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

®dusnka SBIAETCS CHCTEMOOOPA3YIOUIMM JUIl €CTECTBEHHOHAy4YHBIX Y4eOHBIX IpPEIMETOB,
MOCKOJIbKY (PM3UYECKHEe 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U SIBICHUH, H3y4aeMbIX XHMUEH,
Ouosiorueit, actpoHoMHel U PU3NIECKOI reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEAOCTABISAET Haubosee sICHble 00pa3libl MPUMEHEHUS HAyYHOIO METOoJa MO3HaHHs, TO €CTb
crioco0a MoJiy4yeHHs JOCTOBEPHBIX 3HaHUI O MHpe.

OnHa U3 TIaBHBIX 33724 (U3NYECKOro 00pa3oBaHMs B CTPYKType 0011ero oopa3oBaHus COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00yJaronIuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM  ypOBHE IpEAIOjaraeT  OBJAJAECHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEePU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAY4YHO OOBSACHSATDH SBICHMUS,

® OILIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;

® UHTEPHPETHPOBATH JAaHHbBIE U UCIIOIH30BaTh HAYUHBIE JJOKA3aTEIbCTBA IS MTOJTyUCHHS
BBIBOJIOB.

Ienn u3ydenus GpuU3MKM Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHus onpezaeneHsl B Konuenuuu
npernojaBaHus yuyebHoro mpeamera «@Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anuax Poccuiickoii
denepanyy, peaau3yoIMX OCHOBHbBIE 0011e00pa3oBaTeIbHbIe IPOrpaMMbl, YTBEP)KAEHHOH pelieHueM
Konnernn MunncrepcrBa npocserienus: Poccutickoii @enepamuu (mpotokoi ot 3 mpexadps 2019 r. Ne
[1K4BH).

Henn n3yvyenus PpU3NKu:

e [pUOOpEeTeHHEe MHTEepeca U CTPEeMJICHHMs] OOydYarOUIMXCS K HaydyHOMY H3YYEHHUIO NPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHIOCOOHOCTEH;
® Dpa3BUTHE NPEACTAaBICHMH O  HAYydyHOM  METOJ€ TIO3HaHus U (opMupoBaHHE
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

e (opMHUpPOBaHME HAyYHOIO MHPOBO33PEHHS KaK pe3yiabTaTa H3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (opMHUpOBaHME NPEACTABICHUI O posin (PU3MKHM AN Pa3BUTHS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI;



® pa3BHUTHE NPEICTABICHUN O BO3MOXKHBIX chepax Oynymieit mpodeccuoHanbHOM e TeTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K JaJIbHEHIIIEMY OO YICHHIO B 3TOM HAIPABJICHHH.

JIOCTI)KEHHE ATHUX Lelell MporpaMMbl MO (HU3UKE HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMS
o0ecreyrBaeTcs pelIeHueM CIeIyIOIUX 3a4ay:

e mpuoOpeTeHHe 3HAHUKW O AUCKPETHOM CTPOEHUM BEIECTBA, O MEXAaHHMUYECKUX, TEIUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHue yYMEHHHl ONMUCBHIBATh U OOBACHATH (PU3UYECKUE SIBJICHHUS C HCIIOJIb30BAaHHEM
IIOJIyYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIIECHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCHOJIb30BAHUEM (PH3UUECKUX
Mojiesiell, TBOPUECKUX U MPAaKTUKOOPHUEHTUPOBAHHBIX 3a]1ay;

e pa3BUTHE YMEHHN HAONIONATh MPHUPOJHBIC SIBJICHHUS W BBITIONHATH OIBITHI, JIA0OPATOPHBIC
paboThI U IKCIIEPUMEHTATbHBIE UCCIIEOBAHUS C UCIIOIB30BaHUEM U3MEPUTEIbHBIX MPHUOOPOB;

e ocBoeHHe npuéMOB pabOThl ¢ uHPopManuedl (QHU3UUIECKOTr0 COJIEpKAHMUS, BKIOYAS
MH(OPMALIMIO O COBPEMEHHBIX NOCTHKEHUSX (U3UKU, aHAIM3 M KPUTHUECKOE OLIEHHWBAaHUE
nH(popManuu;

® 3HAKOMCTBO cO cepamu NpodecCHOHATHHOU ACATENHHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSAMHU, OCHOBAHHBIMHU Ha JIOCTHKEHUSIX (PU3NUECKON HAyKH.

Ha wusyuenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
otBoauTcs 374 dacoB: B 7a kiacce - 68 gacoB (2 yaca B Heneno), B 70 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 a kiacce - 68 yacoB (2 vaca B Henento),B 80 kimacce — 68 yacoB (2 4aca B Henemno), B 9
KJacce - 102 yaca 3 yaca B HEJIETTIO).

[Ipenyiaraemelii B mporpaMme mo (U3MKE IepedyeHb J1a0opaTOpHBIX padOT M OMBITOB HOCHT
PEKOMEHAaTeIbHBIN XapaKTep, YUUTeIb JefaeT BBIOOP MPOBEICHHS JTa00PAaTOPHBIX pabOT M OMBITOB C
y4€TOM HMHIMBHIYAIBHBIX OCOOCHHOCTEH OOYyJaromMXCs, CIUCKa HKCIIEPUMEHTAIBHBIX 3a/laHHH,
IpeJUlaraéMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT'O SK3aMeHa 1o (pHU3HKeE.

COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Pasznen 1. ®usuka u eé posb B NO3HAHUM OKPYKAIOIIEr0 MHPA.

®usuka — Hayka O mnpupone. fBneHnsa npuponsl. Duznyeckue SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BenUuuHbl. M3mepenue ¢pusnueckux BeanunH. Ouznyeckue npuOopsl.
[TorpemHocTh M3MEpEHN. MEXyHapOIHAs CUCTEMA €IUHMULI.

Kak ¢usuka ©u  [pyrue  €CTECTBEHHblE  HAyKH  M3y4yalOT  IPHPO.NY.
EcTtecTBeHHOHAYUYHBI METOJ| MO3HAHUS: HAOIIOJEHNE, TIOCTAHOBKA HAYYHOTO BOMpOCA,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TMIIOTE3, OOBSICHEHHE HAOII0AaeMOr0o
apieHus. Onrcanue GU3NUECKUX SIBJICHUH C IOMOIIBbIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHn4ecKkure, TEIIOBbIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHUS.



2. ®Ousmdeckue NPUOOPHI W TMpoIeaypa NPSAMBIX H3MEPEHUN aHaJOTOBBIM U

1u(GpPOBBHIM TPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. OmpenenieHue LEHBI I€EHUS Kbl U3MEPUTENILHOTO MPUdOpa.

2. M3mepeHune pacCTOSHUU.

3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.

4. OmpeneneHue pa3MepoB MajbIX TEN.

5. M3mepenue temriepaTypsl IMIPU NOMOIIM KUJKOCTHOTO TEPMOMETpA U JAaTYUKA

TeMIepaTyphbl.
6. IIpoBeneHue nccienoBaHus MO MPOBEPKE TMIOTE3bI: NATbHOCTH MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIlE, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznea 2. [lepBoHayajibHbIe CBEeJICHUS 0 CTPOCHUM BellecTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHHE BEIIECTBA.

JIBuxkeHue yactuil BemecTBa. CBsI3b CKOPOCTHU JABUKEHHUS YACTHUIL C TEMIIEPATypOH.
bpoynoBckoe nBmxkenne, nuddysus. BzanmoaeiicTBrue 4acTuIl BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, MKUJIKOCTEM M TBEPABIX
(kpucTaimyeckux) Teil. B3auMOCBsI3b MEXJy CBONCTBaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSX W WX aATOMHOMOJEKYJSIpHBIM cTpoeHueM. OcCoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Jemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBHUKECHHUS.

2. Habmonenue nuddyszun.

3. HaOmronmenue siBiaeHUi, OOBACHSIONIMXCS TPUTSHKCHUEM WU OTTAIKUBAHUEM

YaCTHI] BELIECTBA.

Jlabopamopnvie pabomel u onvimut.

1. OueHka 1uaMeTpa aToMa METOJOM PpAJIOB (C UCHOJb30BaHUEM (GoTorpaduii).

2. OmbITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITEI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.

Pa3pgen 3. /IBH:KeHHe H B3aUMOAeHCTBHE Tel.

Mexannueckoe nBuxkeHne. PaBHoMepHOE U HEpaBHOMEpPHOE ABHKEHHUE. CKOPOCTb.
CpenHss CKOpOCTh TP HEPABHOMEPHOM JBHKEHUU. PacU€T MyTH U BpEMEHU IBUKEHUS.

SIBnenuie nHepuuu. 3akoH UHEPIMU. B3anuMmoielicTBre Ten Kak NpUYMHA U3MEHEHUS
CKOPOCTH JBWKEHMS Tell. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHOCTH BemecTsa.
CBsi3b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuita kak XapakTepucTUKa B3aumonencTBusa Teia. Cuna ynpyroctud M 3akoH ['yka.
N3mepeHne cuiibl ¢ MOMOUIBIO IMHAMOMETpA. fBIEHUE TATOTEHUS U cuia TsokecTu. Cuna
TSOKECTH Ha Jpyrux miuanerax. Bec tena. HeBecomocTs. CroxkeHue cuil, HapaBIE€HHBIX



no oaHoM mnpsMoi. PaBHonelctByromas cuwi. Cuna TpeHus. TpeHHE CKONbXEHHS W
TpeHue Nokosl. TpeHue B IpUpOIE U TEXHUKE.
Jemoncmpayuu.
1. HabGnrogeHne MexaHMYeCKOro JIBUKEHHUS TeJa.
2. H3MepeHune CKOPOCTH NPSIMOJIMHENHOTO IBHKECHUSI.
3. HabGmronenue siBJIeHUS] UHEPIUH.
4. HaGmroneHue u3aMeHEeHUs1 CKOPOCTH MPHU B3aUMOICUCTBUU TEJL.
5. CpaBHeHUE Macc MO B3aNMOJICUCTBUIO TEJL.
6. CnoxxeHue cuJl, HalpaBJIECHHbBIX IO OJJTHON MPSMOM.
Jlabopamopnuie pabomel u onvimul.
1. OmpexnenieHHE CKOPOCTH PABHOMEPHOIO JABMKEHUS (IIApUKAa B KHJKOCTH,
MOJIEJIN IEKTPUUECKOr0 aBTOMOOWJIS ¥ TaK Jajiee).

2. Ompegenenure CcpeAHE CKOPOCTH CKOJBXEHUs Opycka WiIM IIapukKa 1o
HAKJIOHHOM THJIOCKOCTH.
OnpeneneHre MIOTHOCTH TBEPAOIO TeNa.

4. OmpITBl, JAEMOHCTPUPYIOLIME 3aBHUCUMOCTh pacTsikeHus  (aedopmariun)
NPY’KUHBI OT MPUIOKEHHOU CHIIBI.

5. OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca
TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenune. CrocoObl yMEHBIIEHHMS W YBEJIMYEHHUs JAaBieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJICHUS Ta3a oT 00bEMa, Temneparypsl. [lepenaua naBneHus TBEPIbIMU
TEeJlaMH, JKUJIKOCTAMH M Tra3zaMu. 3akoH Ilackans. IIHeBMaTmueckue MalIWHBIL.
3aBUCUMOCTb JIaBJICHUSI SKUJKOCTH OT TIHyOMHBL. ['WapocTaThyeckuil mapajokc.
CooOuraromuecs cocyabl. [ uapaBnuyeckiue MeXaHU3MBbI.

AtMmochepa 3emnu u atmMocepHoe HaBieHue. [IpUUMHBI CYLIECTBOBAHHUS
BO3yIIHON 00010uku 3emau. OnbiT Toppuuesnnu. M3mepenne arMochepHOro AaBieHHUS.
3aBUCUMOCTh aTMOC(EPHOro AaBI€HHUS OT BBICOTHI HaJl ypoBHeM Mops. [IpuGopsr mis
U3MEepeHus aTMOC(HEPHOTO JaBICHHUS.

JlelicTBUE KUIAKOCTH M Ta3a Ha IOTPYKEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

JHemoncmpayuu.
3aBHUCUMOCTbD JABJICHHUS ra3a OT TEMIIEPATYypPBI.

[lepenaya naBaeHus KUAKOCTBIO U Ta30M.

Coobmatomuecs CoCyibl.

['mnpasnuueckui npecc.

[IposiBineHue neicTBust aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00bEMa MOTrpYyKEHHOW YacTH Tena U
MJIOTHOCTH YKMJIKOCTH.
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7.
8.

Jla
1.

PaBeHCTBO BhITATKMBAOUIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue 11aBaHus TEN: IUIABAHUE WM TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIICHHUS IIJIOTHOCTEH TeJia U )KUIKOCTH.

Oopamopubvie padbomul u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIe OT O00ObEéMa MOTPYXEHHOU B
’KMJIKOCTh YaCTH TeJa.

OmnpeneneHre BbITAJKUBAKOUIEH CUIIbI, JEUCTBYIOLIEN HA TEJO, MOrPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JCUCTBYIOIIEH Ha TEJIO B
JKHJIKOCTH, OT MAacCCHhI TeJa.

OnEITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEN HAa TEJIO B JKUIAKOCTH, OT 00bEMa NOTPYKEHHOM B KUIKOCTh
YaCTH TeJa U OT INIOTHOCTH JKUJIKOCTH.

KoncrpyupoBanue apeoMeTpa MM KOHCTPYUPOBAHUE JIOJIKHM U OINpENCIICHUE €€
IPYy30I0ABEMHOCTH.

Paszpnen 5. PaGoTra u MOIIHOCTB. DHEpIrus.
Mexannueckasi pabota. MOITHOCTb.

IIp
ppIyara.

OCTbI€ MEXaHU3MBbI: pbluar, 0JIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
[IpumeHeHue mpaBujia paBHOBECUs pbluara K OJIOKY. «30J0TOE€ MpaBUIIO»

mexanuku. KITJ[ mpocTeix Mmexannu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.
Mexanunueckas sHeprusi. Kunetnueckast 1 noreHunanbHasa dHeprus. [IpeBpaiienue

OJITHOT'O

BUJIa MEXAaHMYECKOW OHHEpruuM B JpYyrol. 3aKOH COXpAHEHUsI HSHEPruu B

MEXaHHUKE.
JHemoncmpayuu.

1.

IIpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.

2.
3.
4.

8 KUIA

Omnpenenenne pabOThl CHUJIBI TPEHUS IPU PABHOMEPHOM JBI)KEHHUU Tela I10
TOPU30HTAJIbHOW IIOBEPXHOCTH.

HccenenoBanne yciioBH paBHOBECHs pblyara.

N3mepenne KII/] HakIOHHON INIOCKOCTH.

N3yuenue 3aKkoHa COXPAHEHUSI MEXaHUYECKOW SHEPTUH.
CC

Pa3znea 6. TemioBbie IBJICHUA.
OCHOBHBIC TTOJIOKEHUS MOJICKYJIIPHO-KUHETUICCKON TEOPHHM CTPOCHHMSI BEIIECCTBA.

Macca

M pasMEepbl aTOMOB H MOJICKYIL OHBITBI, MNOATBCPXKAAOIIUE OCHOBHBIC

IIOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPUU.
Mogenun  TBEpAOro, IJKUAKOTO U  Ta3000pa3HOrO  COCTOSIHMH  BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObsSCHEHHE CBOWCTB Ta3oB, >KUIKOCTEH W



TBEPMBIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYISIPHO-KUHETUUECKON Teopun. CMaynuBaHue
Y KanWJUISIpHBIC SIBJIEHUA. TEIIOBOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHUSI YACTHII.
Buaytpennsis sHeprusi. CrocoObl M3MEHEHUs] BHYTPEHHEW SHEpPruu: Teruionepeaadya u
coBepiieHne palboThl. Buapl Temionepenayn:  TEIJIONPOBOIHOCTh, KOHBEKIIHUS,
W3JIy4YCHHUE.

KonuuecTtBo TemoTel. VYenbHas TEMIOEMKOCTH BellecTBa. TemIooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OayaHca. IlnaBrmeHue u oTBepicBaHME
KPUCTANTIMYECKUX BEIIECTB. YJIeIbHas TerioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHneHcarnus.  Hcmapenue. Kunenue. VYnaenbHas — Temiota  mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(EPHOTO TaBICHHUS.

BnaxHocTts BO3myXa.

DHeprus TOINIMBA. Y IeJIbHAsl TEIJIOTa CTOPAHUSL.

[TpuHumner paboTel TemioBbix Asurateneit KIII TenmoBoro asurarens. TeroBbie
JIBUTaTeIM U 3alUTa OKPYKAOLIENH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS YHEPTUH B TEILJIOBBIX MPOIECCAX.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBHUKECHHUS.

2. Habmonenue nuddyszun.

3. HaOmronmenwve siBneHni CMauyuBaHUsI U KAaTWJUTPHBIX SIBIICHU.

4. HabmroieHne TeraoBOro pacuIupeHus Tell.

5. M3meHeHnue naBieHHMs ra3a NpU HM3MEHEHMHM OObEMAa M HArpeBaHUU WM
OXJIQXKJICHUH.

[IpaBuna u3aMepeHus TeMIIEPaATYPHI.

Bue! Termonepenayn.

OxJtaXxieHue Ipu COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepiieHur padOThl BHEIIIHUMU CHUJIAMH.

10. CpaBHEHHE TEIJIOEMKOCTEN pa3IMUHbBIX BEIIECTB.

11. HaOnronenne xumneHus.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl MPH TJIABJICHUH.

13. Mojaenu TEeIJIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomel u onvimet.

1. OmnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

2. OmnbITHI 110 BBIPAIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OmbITH IO HAOMIOACHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B, KUIKOCTEN U TBEPIBIX
TEJl.

4. OmpenesneHue JaBJICHUS BO3/lyXa B Oa/IOHE HITIPHUIIA.
OnbITEI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3JyXa OT ero o0béma u
HarpeBaHUs WU OXJIAXKICHUS.

w P N o



6. IIpoBepka TUMOTE3bl JMHEWHOW 3aBUCHUMOCTH [JIMHBI CTOJOWKA XUIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TEMIIEPATYPHI.

7. HabGmiomenve w3MeHEHUs BHYTPEHHEH DJHEpruM Tela B PE3yJIbTare
Terionepeayu U paboThl BHEIIHUX CHUJL.

8. HccnenoBaHue sIBJICHHS TEIJIOOOMEHA MPU CMEIIMBAHMM XOJIOJHOW M Topsideit
BOJIBI.

9. OmpeneneHne KOJWYECTBA TETUIOTHI, MOJYYCHHOTO BOJON MPU TETIOOOMEHE ¢
HarpeThiM METAJUTNYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TeII0EMKOCTH BEIIECTBRA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpenesieHre OTHOCUTENIBHOU BIAXKHOCTH BO3/IyXa.

13. OnpenenieHne yaeIbHON TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. djekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus  Ten. J[Ba poma 2ieKTpUUeCKHX 3apsgoB.  BiaummopeicTtBue
3apspKeHHBIX Ted. 3akoH KyrnoHa (3aBUCHUMOCTH CHUJIBI B3aUMOJICUCTBUSA 3apSKEHHBIX TeEJ
OT BEJIUYMHBI 3aPSAJI0B U PACCTOSIHUSI MEXKY TE€JIaMH ).

Onektpuueckoe rmnojne. Hanpsok€HHOCTh — 3nekTpuueckoro mnoist.  [Ipunimn
CYNEPHO3ULINH JICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsgoB. DJIEMEHTAPHBIA AJICKTPUUECKUNA  3aps.
Crpoenue atoma. IIpoBOAHMKHM M AUANEKTPUKHU. 3aKOH COXPAHEHUS SIEKTPUUYECKOTO
3apsa.

DJIEKTPUYECKUM TOK. Y CJIOBUS CYNIECTBOBAHUS DJICKTPUUECKOIro TOKa. McTouHUKH
MOCTOSTHHOTO  TOKa. JIeMCTBUSI DJIGKTPUYECKOrO0 TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B )KUIKOCTAX U ra3ax.

Onextpuyeckasd nenb. Cuna Toka. DIEeKTpuuecKkoe HamnpsbkeHue. ConpoTHBIICHHE
MPOBOAHUKA. YJIEIbHOE CONPOTHUBJIECHUE BellecTBA. 3akoH OMa s ydacTKa LEIH.
ITocnenoBaTenbHOE U MapaIEIbHOE COCIMHEHUE TPOBOJHUKOB.

PabGoTa 1 MOIITHOCTB AJEKTPpUUECKOTO TOKA. 3akoH J[koyns—JIeHia. Dnexkrpuueckue
IIENH ¥ TOTPEOUTENH dIECKTPUIECKOM d3HEpruu B ObITYy. KOpoTKOe 3aMbIkaHmeE.

IlocTostnHble MarHuThl. B3aumojelCTBHE IIOCTOSIHHBIX MArHMTOB. MarnuTHoe
noje. MaruutHoe nosie 3eMJiM U €ro 3HadeHue it xKu3Hu Ha 3emie. OnwiT Dpcrena.
MarauTHoe MoJI€ 3JIEKTPUYECKOTO TOoKa. [[puMeHEHHE B3JIEKTPOMAarHUTOB B TEXHHKE.
JlelicTBUE MAarHUTHOT'O MOJISI Ha MPOBOJHUK C TOKOM. DJIEKTPOJBUTraTElb MOCTOSHHOTO
ToKa. lcrons3oBaHuE JIEKTPOABUTATENEH B TEXHUYECKMX YCTPOMCTBAX H HA
TPaHCIOPTE.

OnbiTel @apanes. SIBieHue >ICKTpOMAarHUTHOM wuHAyKIuU. IlpaBuno JleHna.
OnekTporeneparop. CrocoObl MOTYyUYSHUS dJIEKTPUUECKON SHEPTrUU. DJIEKTPOCTAHIIMK Ha
BO300HOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.
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25.

DneKTpu3aius Tel.

JIBa poja 3JIEKTPUYECKUX 3apsiIOB U B3aUMOACHCTBUE 3aPSIKEHHBIX TE.
Y CTpOMCTBO U JEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIHS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsIOB.

[TpoBOAHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHHUM 3JIEKTPUUYECKOTO MOJI.

M cTOYHMKN TOCTOSTHHOTO TOKA.

JIencTBUS IEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KHUJIKOCTH.

. 'a3oBB11 pa3psa.

. U3mepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHue 3J1eKTpUUeCKOro HaPsHKEHUsI BOJTBTMETPOM.

. PeocTat u marasuH cONpOTHUBIICHUMN.

. BzaumoencTBrue noCTOSIHHBIX MAarHUTOB.

. MozenrpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MAarHuTa.
. MozennpoBaHHe MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MaruuTHoOE€ 1oJie ToKa. DJIEKTPOMarHur.

. JleicTBHE MarHUTHOTO MOJII HA TPOBOJIHUK C TOKOM.

. DIeKTPOABUTATETh TOCTOSTHHOTO TOKA.

. UccnenoBanue ABiaeHUs 3IEKTPOMATHUTHOW UHAYKIIHMH.

. OnbiTel @apajes.

. 3aBUCUMOCTb  HalpaBJICHUS HMHAYKIMOHHOIO TOKa OT YCIOBUH  €ro

BO3HUKHOBCHUSI.
DneKkTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomel u onvimot.

1.

o vk W

OnbIThl 1O  HAOMIONEHWIO  DJICKTPH3AMU  TEN  HMHAYKIMEH W TpH
CONPUKOCHOBEHUHU.

HccnenoBanue IEHCTBUS JIEKTPUICCKOTO OIS HA TIPOBOJIHUKH U JUAJICKTPUKH.
COopka 1 mpoBepka pabOTHI IIEKTPUUECKOMN IEMU TOCTOSTHHOTO TOKA.
H3mepeHue u peryIupoBaHUe CHITbI TOKA.

V3MepeHue v peryupoBaHie HAPSKCHHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO 4Yepe3 pe3ncTop, OT
COIPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmnbIThl, JEMOHCTPHUPYIOUIME 3aBHCHMOCTb JJICKTPHUUECKOTO COTPOTHUBICHHS
MPOBOJHKUKA OT €r0 JJIUHBI, IJIOMIAIN TONIEPEYHOr0 CCUSHHSI U MaTepHala.
[TpoBepka TmpaBWia CIOXKCHHS HANPSHKCHUH TPU  TOCICIOBATEIBHOM
COCMHEHUU JIBYX PE3HCTOPOB.



9. IIpoBepka mpaBuna [ CWIbl TOKAa MPHU IAPAJUIEIBHOM COEAWHEHHUU
PE3UCTOPOB.

10. Onpenienenue padboThl AEKTPUYECKOI0 TOKA, UAYILET0 Yepe3 Pe3UCTop.

11. OnpenesieHne MOLIHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM HAa PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, HMAYLIErO 4Yepe3 JIaMIIO4Ky, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KII/I HarpeBarens.

14. MccnenoBaHye MarHUTHOTO B3aUMOJIECVCTBUS ITOCTOSIHHBIX MarHUTOB.

15. MI3ydyeHne MarHUTHOIO MOJI MOCTOSIHHBIX MAarHUTOB NpPU HUX OOBEAMHEHUU U
paszeneHuu.

16. McciienoBanue AENCTBHS JJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, TEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aUMOJACMCTBUS KAaTYIIKH C
TOKOM M MaruTa OT CHJIbI TOKAa ¥ HAIPaBJICHUs TOKA B KaTYIIIKE.

18. MI3yyeHue AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHctpynpoBanue u uzydeHue paboTsl JJIEKTPOIBUTATEIS.

20. M3mepenne KIIJI anekTpoaBuratelbHOW yCTaHOBKH.

21. OmBITBI 1O MCCJIENOBAHMIO  SIBJIEHUS  3JIEKTPOMArHUTHOM  WMHAYKLUU:
UCCIICIOBAHUE N3MEHEHUI 3HAYCHUS U HAIIPaBJICHUS UHAYKIMOHHOIO TOKA.

9 KUIACC

Pazgea 8. Mexanuueckue siBJIeHUS.

Mexannueckoe  ABwkeHwe. MarepuanpHas — Touka. (Cucrema  OoTcyéra.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JBWXKEHHA. PaBHOMEpHOE  MPSAMOJMHEWHOE
nBrwxkeHue. HepaBHomepHOoe npsiMosinHEWHOE JABWkeHUE. CpenHsss U MIHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBHIKECHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMosinHelHoe ABuxkeHue. CBOOOIHOE TajJeHHeE.
OmnbiTel ['anunes.

PaBHOMepHOE gABMkeHHE 1O OKpyxkHOcTU. I[lepuog u wacrota oOpaieHus.
JIuHeHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hrprotona. Bropou 3axkon Herorona. Tpetunn 3axkoH Hprorona.
[IpyHIMI CynEpPHO3ULIUNA CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: cuiia TPEHUS CKOJBXKEHUS, CUIa
TPEHUS MMOKOS, APYTHUE BUIBI TPECHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOJHOTO MaCHHUS.
JIBmxenue mianeT Bokpyr ComHua. IlepBas xocMuueckas ckopocTb. HeBecomocTh u
neperpy3KH.

PaBHoBecue wmatepuanbHOM TOuku. AOcomoTHO TBEpAOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3MeHeHwe wumiynbca. MMOynbc cuiibl. 3aKOH COXpPaHEHHS
UMITyJIbca. PEaKTUBHOE IBUKEHHUE.



Mexannueckass pabota ¥ MOIIHOCTb. PaboTa CHUI TSXKECTH, YNPYrOoCTH, TPEHUS.
Casi3p sHEepruu 1 padboThl. [loTeHIManpHas YHEPTHs Tela, MOJHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHeprus c:katou npykunbl. Kunernueckas sneprus. Teopema o
KMHETHUYECKOW YHEPIUU. 3aKOH COXPAHCHUS MEXAHUYECKOU DJHEPIHH.

JHemoncmpayuu.

1.

o v kW

8.
9.

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

Habnmronenne MexaHMYeCKOrO JIBHXKEHHUS Tela OTHOCHTENBHO pa3HBIX Tell
OTCYETA.

CpaBHeHHEe TyTeld W TPaeKTOpPUH JBMKEHUS OJHOTO W TOTO K€ Tena
OTHOCHUTEJIHO Pa3HBIX TEJ OTCUETA.

H3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO IBUKECHHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habutoienne ABMKEHUS Tela 1Mo OKPY>KHOCTH.

HabmioneHne MexaHWYeCKHX SBICHHM, MPOUCXOMSIIUX B CUCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHMXKEHHHM OTHOCUTEILHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTDH YCKOPEHHS TeJla OT MaccChl Tella U ICUCTBYIOIICH Ha HETO CHIIBI.
Habmonenue paBeHcTBa CUIT IPU B3aUMOICHCTBUU TEJI.

M3meHeHue Beca Teja Mpu yCKOPEHHOM JIBUKECHHUU.

[lepenaua umiynbsca npu B3aMMOACHCTBUH TEL.

[Ipeobpa3oBanus SHEPTUU MPU B3aUMOJCHCTBUH TEI.

CoxpaHeHHe UMITyJIbCca TPU HEYIPYTOM B3aUMOACHCTBUH.

CoxpaHeHue UMITyJIbCca MPH a0COIIOTHO YIPYTrOM B3aMMOACHUCTBUM.
HabmtoneHne peakTUBHOTO JABHKEHUS.

CoxpaHeHue MEXaHUYEeCKOW YHEPTUU MPU CBOOOIHOM A CHHH.

CoxpaHeHHEe MEXaHUYECKOW SHEPruu NpU JBMKEHUHM Teja MOJ JAeHCTBUEM
OPYKHUHBIL.

Jlabopamopnvie pabomel u onvimut.

1.

KoHcTpynpoBanue TpakTa A pa3roHa W JaJbHEHWIIEr0 PaBHOMEPHOIO
JIBUYKCHUS [IAPUKA UITH TEJIEKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOJIBbKEHHUsI OpycKa WM JABMXKEHHUS IapHKa
10 HAKJIOHHOU TIOCKOCTH.

OmnpeneneHne yYCKOpEeHHMs Tejaa IPU PaBHOYCKOPEHHOM JIBUJKEHUHU I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEMEHH TMPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €ciy MpU PABHOYCKOPEHHOM JIBUKEHUHM O€3 HadajabHOU
CKOPOCTH IIyTH OTHOCSITCSI KaK psiJi HEUETHBIX YUCEN, TO COOTBETCTBYIOLIUE
IPOMEXYTKH BPEMEHU OJAMHAKOBBI.



10.

11.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUSI CKOJIBKEHHUS OT CHUJIbI HOPMaJIbHOTO
JaBJICHUA.

Omnpenenenre kodhPuUITMEeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTH NPY>KUHBI.

Omnpenenenre pabOThl CHUIIBI TPEHHUS TPU PABHOMEPHOM JBIKCHHUU Tela IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboThl CUIIBI YIIPYTOCTU MPU MOABEME TPy3a C UCIOJIB30BAHUEM
HETIOJIBMKHOTO U TIOJIBUYKHOTO OJIOKOB.

W3ydeHnne 3aKk0Ha COXpaHESHHSI SHEPTUH.

Paszpnen 9. Mexannyeckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nBuwxkenue. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWIA: MEPHO,
4acToTa, aMIUINTyAa. MaremMaTH4ecKu W TIpYyKUHHBIM MasTHUKHU. [IpeBpainenue
SHEPrUM NP KOJIEOATETbHOM JBUKECHUM.

3aryxatomue kosnebaHus. BpiHyXIeHHble KoneOaHusa. Pe3oHaHc. MexaHuueckue

BOJIHBI.

CpolicTBa MexaHH4yeckuxX BOJH. IIpomosibHble M monepeuyHble BOJHBL. [[nnHa

BOJIHBI M CKOPOCTHb €€ pacHpOCTpaHeHUs. MeXaHU4eCKHe BOJHBI B TBEPIOM TelIE,

CEMCMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtTpaxkeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmonenue xonebanuii Tei moj JeHCTBUEM CHIIbI TSXKECTH U CUJIBI YIIPYTOCTH.
HaGnronenue xoneGaHuii Tpy3a Ha HUTH M Ha MPY)KUHE.

HaGnroieHre BBIHYKIEHHBIX KoJieOaHH ¥ pe30HaHCa.

PacnipocTpaneHue mpoIoJIbHBIX U MOTIEPEYHBIX BOJH (HAa MOICIIH).
HabmtoneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKHUI pE30HAHC.

Jlabopamopnvie pabomel u onvimut.

1.
2.
3.

7.

Omnpeznenenue 4acToThl U Iepro/ia KoJeOaHU MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPY>KUHHOTO MAasTHUKA.
HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJICOaHH MOJIBEIIEHHOTO K HUTH Ipy3a
OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOAA KOJIEOAHUN NPYKUHHOTO MasTHUKA OT
Macchl rpys3a.

[IpoBepka HE3aBUCUMOCTH NEpHOJa KOJeOaHUN rpy3a, MOABEIIEHHOTO K HHUTH,
OT Macchl Irpysa.

OmnbITHl, JIEMOHCTPUPYIOLIME 3aBHUCHUMOCTb MEpHOAa KOJIeOaHUW HpPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTHU MPYKUHBIL.

N3mepeHune yckopeHusi CBOOOHOTO Ma1eHHs.

Pa3zpgen 10. DinekTpoMarHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.



DneKTpoOMarHuTHOE oJIe. DneKTpoOMarHUTHbIE BOJIHBI. CaoiicTBa
aneKTpoMarHuTHeIX  BOdH. Illkama anexkrpomarHuTHbIX  BOJIH.  Mcmosib3oBaHue

AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja ceeta. CkopocTh cBeTa. BojHOBBIE CBOMCTBA CBETA.
JHemoncmpayuu.

1.
2.

CBoiicTBa PEKTPOMATHUTHBIX BOJIH.
BosHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1.

I/IsyquI/Ie CBOMCTB QJICKTPOMArouTHBIX BOJH € IIOMOIOBIO MOOMJIBEHOTO

tenedoHa.

Pa3gen 11. CBeToBLI€E SIBJIEHUA.

JlyueBass mopmenp cBeta. Mcrounuku cBera. [IpsiMonuHEHOE pacrpoCTpaHEHUE
ceera. 3armeHuss ConHua u Jlywsl. Otpaxenuwe cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3aKoH mpeiaomiieHus: cBeTa. [loiHOEe BHYyTpeHHEE OTpakeHUE
cBeTa. Mcnoib30BaHrEe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xon mydeir B nmuH3e. Ontuyeckasi cucreMa ¢oTtoarnmapara, MUKPOCKOIIa |
Teneckona. 1’ a3 kak onrudeckas cuctemMa. bim3opykocTs U TalIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHA. CliokeHHE CHEeKTpalbHBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.
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[IpssMoOJIMHEHOE pacTIpOCTPAaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tonyyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

Onrtuyeckuid CBETOBOI.

Xon nydyei B coOuparoliei JInH3e.

XoJ JIydeu B paCCEUBAIOIIEH JIMH3E.

[Tomryuenue n300paxeHnii ¢ TOMOIIBIO JINH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBeTa B CIEKTP.

12. [lony4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAYKEHHSI CBETOBOTO JIyda OT YIJIa TTaIeHHsI.
H3yuenue xapakTepUCTUK N300paXKEHHsI TPEIMETA B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCUMOCTH yrila TPEJIOMIICHHS CBETOBOIO Jiyya OT YIJia
HaJICHUS HAa TPAHMIIC «BO3TyX—CTEKIIO».

[Toy4yenune n300pakeHN ¢ TOMOIIBI0 COOMPAFOIIICH JINH3HI.



5. Ompenenenrie (OKYCHOTO PACCTOSIHHSI W ONTHYECKOW CHIIBI CcOOMparomien
JIUH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OmbITHI MO BOCIPUSTHUIO LIBETA MPEIMETOB IIPU UX HAOIIOACHUH Yepe3 1IBETOBBIC
(UIBTPHI.

Paspnen 12. KBanToBbBIE siBJIeHMS.

Onbitel  Pesepdopna u mmanerapuas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u norioueHue ceera atoMoM. KBaHThl. JInHEHYaThie CIEKTPBI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-uziaydeHus. CTpoeHre aTOMHOrO sjpa.
Hyxiionnas mozaens atomHoro sapa. M3oromnsl. PaguoaktuBHble npeBpaienus. llepuon
noJiypacnajaa aTOMHBIX sIIEP.

SAnepHble peaku. 3aKOHbI COXPAHEHUs 3aps0BOr0 U MAaCCOBOTO YUCEN. DHEPrus
CBS3U aTOMHBIX sifiep. CBsI3b MacChl M JHEpruu. Peakunu cuHTE3a W JEJICHUS SAEP.
Nctounuku sneprun CostHIA U 3BE3.

Slnepnas osHeprerwka. JleWCTBHA pPAaAMOAKTUBHBIX M3JIy4EHUM HAa IKUBBIC
OpraHU3MBl.

Hemoncmpauyuu.

1. CHeKTpbl U3IIYyYEHHUS U TOTJIOIICHUS.

2. CHeKTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Boaopo/a.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. PaboTta cu€Turika HOHU3UPYIONIUX U3TyYCHUH.

6. Perucrtpanus uznydeHus NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnvie pabomel u onvimot.

1. HaOmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3ITyYEHUSI.

2. HccnegoBaHue TPEKOB: UBMEPEHHUE SHEPTUU YACTULBI 10 TOPMO3HOMY IYTH (11O

dboTtorpadusim).

3. M3mepeHnue painoakTUBHOTO (OHA.

IHoBTOPUTEIBLHO0-0000 1AM MOYIb.

[ToBTOPUTENBHO-0000IIAIOMINKA  MOIYb TMpEAHA3HAUYEH /Ui CHCTEMAaTU3allud |
0000IIEHUST TMPEIMETHOTO COAEPIKAHUS U ONBITA JESATENbHOCTH, MPUOOPETEHHOTO MpHU
U3YYEHUU BCEro Kypca (U3MKM, a Takke g TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEHY MO0 (PU3HKE JIJI1 00yJaroluXcsl, BRIOPABIINX 3TOT YUCOHBIM
MIPEAMET.

[Ipy wu3yyeHUM JAHHOTO MOAYJS PEAIU3YIOTCS W CHCTEMATH3UPYIOTCS BHJIbI
NEeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTH)KEHHE MPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pPE3yJbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TI'PaMOTHOCTb: OCBOEHUE HAyYHBIX METOJOB HCCIEN0BaHUs
SBJICHUW TIPUPOJIBI U TEXHHUKH, OBJIAJCHUE YMEHUSIMHU OOBSICHATH (GU3NUYECKUE SBICHUS,



IIPUMEHSS TOJyYEHHBbIE 3HAHWSA, pElaTh 3aJa4d, B TOM YMCJIE KA4ECTBEHHBIC H
DKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBEHO IESITENPHOCTHBIN XapaKTEP JAHHOTO Pa3/iesia Peaanu3yeTcs 3a CUeT
TOT'0, YTO 00YHYaIOIIKECS BBINOIHSIIOT 33JaH1sl, B KOTOPBIX UM MPEJIaracTcs:
Ha OCHOBE IOJyYEHHBIX 3HAHUI pacno3HaBaThb U HAYYHO OOBIACHATH (hU3MUECKHE
SABJICHUS B OKPYXKAOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;
MCIIOJIb30BaTh HAayYHbIE METObI UCCIENOBAHUS (DU3HUECKUX SBICHUH, B TOM YHCIe
JUIS IPOBEPKU TMIIOTE3 U MOJIYyYEHUs TEOPETUYECKUX BBIBOJOB;
OOBSCHATh HAay4yHbIE OCHOBbI HamOojee BaXXKHBIX JOCTHKEHMH COBPEMEHHBIX
TEXHOJIOTHM, HalpuMep, MPAKTUYECKOTO MCIOJIb30BaHUSA PA3IUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHHUS W COXPAHEHUS BCEX W3BECTHBIX BHJIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydenne ¢u3uKu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAMpaBiIeHO Ha
JOCTH)KEHHUE JIMYHOCTHBIX, METANpPEAMETHBIX U TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB.

B pesynbrare m3ydeHuss QUMK HAa ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs y
oOy4arorerocst 0yyT chOpMHUPOBAHBI CICAYIOIINE INYHOCTHBIC PE3YJIBTATHl B YACTH:

e 1) MATPHMOTHUYECKOT0 BOCIIUTAHUSA:

e — IIPOSBIICHHE HWHTEpPECa K HCTOPHUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
busznuecKoil HayKu;

e — LIEHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM TOCTHKCHHM
bu3uKwy;

e — OCO3HaHHE BAKHOCTH MOPAJIbHO-3TUYECKUX NPHUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e — BOCIPUATHE OCTETUYECKUX KAueCTB (PU3NYECKOW HaAyKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

e — OCO3HAaHME LIEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUS
MHUpPa, OCHOBbI pa3BUTHUSI TEXHOJOTUM, BaKHENUIIIEH COCTABIISIIONICH KYJIbTYpbI;

e — Da3BUTHE HAy4YHOM JIFOOO3HATEIILHOCTH, HHTEpeca K MCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

e 5) popmupoBaHus KYJbTYPbI 310POBbS H IMOLUOHAJIBHOI0 0J1ArONOJy YU :



— OCO3HaHWE IIeHHOocTH Oe3omacHOro o0pa3a JKU3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TIPABUIJI OE30TIaCHOTO MOBEJCHUS Ha TPAHCTIOPTE,
Ha JI0pOrax, C JEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAITHUX YCIOBUSIX;
— chOpMHPOBAHHOCTh HAaBBIKA peieKCuu, MPU3HAHUE CBOETO TpaBa HA OMIUOKY |
TaKOTO € IIpaBa y APyroro 4ejoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AaKTUBHOE YYacTH€ B PEIICHUWU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3allid, TOPOJa, Kpas) TEXHOJOTHYECKOW M COIUATbHOU
HAIpPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIe U PU3NUECKUX 3HAHWM;

— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Npodeccuid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0OTHYeCKOTr0 BOCIIUTAHMS:

— OpHUEHTAaIMs HA MPUMEHEHUEe (PU3NYECKUX 3HAHWM JJId peuieHus 3a7ad B 00JacTH
OKpYXawlel Cpeapl, IUIAHUPOBAHUS IIOCTYIIKOB M OLEHKUM HX BO3MOXHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOLIEH CPEeJIbl;

— O0CO3HaHUE TI00aTbHOI0 XapaKTepa 3KOJOTHUYECKUX MpoOsieM U MyTel X peleHus;
8) apanTanuu K U3MEHSAIIMMCS YCJI0BUAM COLUAJIBHON M PUPOJAHON Cpeabl:

— MOTPEOHOCTh BO B3aWMOJICHCTBUU MPHU BBIMOIHEHUH HUCCIEIOBAHUM M MPOEKTOB
(bu3nYecKoil HaNPaBIEHHOCTH, OTKPHITOCTb ONBITY U 3HAHUSIM JIPYTUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 NPAKTUUECKYIO JEATEIbHOCTD;

— OTPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YKcClie (OPMYIUPOBAThH UCH,
MOHSATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 001acTH
buzukwy;

— IJTAHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETECHUU HOBBIX (PM3HUECKUX 3HAHUM;

— CTpEMJICHHWE AaHAJIM3UPOBATH U BBIABIATH B3aUMOCBS3M MPUPOJbI, OOLIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKUX 3HAHUM;

— OLICHKA CBOMIX JEHUCTBUU C YYETOM BIIMSHHUS HA OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX
TJI00ABHBIX TIOCIIEACTBUH.

METAINIPEIJMETHBIE PE3YJIBTATbBI

B pesynbTare ocBoeHusi mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

oOpazoBanus y oOydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe pPe3yJbTaThl,
BKJIFOYAIOIIME TTO3HABATENbHBIE YHUBEPCAIbHbIE YUEOHbIEC N1EUCTBUS, KOMMYHUKATUBHBIE
YHHUBEpCaJbHbIe yueOHbIE ACUCTBUS, PETYIATUBHBIC YHUBEPCAIbHbBIE YUeOHBIE JCHCTBHSL.

Ilo3naBaTenbHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eilicCTBUS

Ba3oBble Jijornueckue aeiicTBUA:



BBISIBIIATH U XapaKTEPHU30BATh CYNIECTBEHHBIC TPU3HAKU OOBEKTOB (SBJICHUN);
yCTaHABIMBATh CYIIECTBCHHBIH TPHU3HAK KIACCU(PUKAINKM, OCHOBAHHS IS
00001IEHUS ¥ CPaBHEHUS;

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHS B paccMaTpuBaeMbIX (akKTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBIIATH IPUYMHHO-CJICICTBEHHBIC CBSI3U MIPH M3YYEHUN (U3UYECCKUX SBIICHHUMA
Y TIPOIIECCOB, JIeJaTh BEIBOBI C UCIIOIB30BAHUEM JICTyKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3X (PU3NICCKUX BEITUIHH;
CaMOCTOSITEJIbHO BBIOMPATH CIOCOO perieHus ydeOHOW (U3UYECKOW 3ajauu
(cpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHMsI, BELIOOp HanOoJiee MOAXOASIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKHe JeMCTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATENBCKAN HHCTPYMEHT TTO3HAHMS;
OPOBOJMTH II0 CaMOCTOATENIBHO COCTABIEHHOMY IUJIAaHY OIBIT, HECIOKHBIN
¢bu3nyecKuil IKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHUE (PU3NUECKOTO SIBJICHUS;
OLICHHMBATh Ha MPUMEHHUMOCTbh U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOTYUYECHHYIO B
XO/JI€ UCCIENOBAHMS HIIA IKCIIEPUMEHTA;

CaMOCTOSATENbHO (OpMyNIHpOBaTH OOOOLIEHUST W BBIBOABI IO pe3yJibTaTaM
IPOBEIEHHOIO HAOIIOAEHUS, OTbITA, UCCIICIOBAHUS;

MPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (U3MUECKUX MPOIECCOB, a
TaK)XK€ BBIJIBUTATh MPEAMNOJIOXKECHUSI 00 WX Pa3BUTUU B HOBBIX YCJIOBHUSIX H
KOHTEKCTax.

Pa6ora ¢ nundpopmanmeii:

NPUMEHSTH pa3IMyHbIe METOAbI, HHCTPYMEHTHI U 3alPOCHI IPU TIOUCKE U 0TOOpE
uHGOpMallMd WIA JAHHBIX C YYETOM NPEIIOKEHHOW Yy4uyeOHON (u3nYecKoit
3aj1auu;

aHANM3UpPOBaTh, CHCTEMATH3UPOBaTh U HHTEPIPETUPOBATH HH(MOPMAIIHIO
pa3NUYHBIX BUIOB U (POPM MpEICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (POpMY MpEACTABICHUS HHPOPMAIUH
U WUIIOCTPUPOBATh pEIIaeMble 33/a4d HECIOKHBIMH CXEMaMH, Juarpammami,
MHOM rpauKoi 1 UX KOMOUHAIUSIMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:

B X0JI¢ 0OCYXXJIeHHsI Y4eOHOTO MaTepuralia, pe3yJibTaToB JIa0OpaTOPHBIX padOT U
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMO TeMbI M BBICKA3hIBAThH
WJIeU, HAIleJICHHBIE HA PENICHHWE 3a/1aud M TMOJAepKaHue OJIaroKenaTeTbHOCTH
OOIIIEHHUS;

COTOCTABJIATh CBOW CYXKICHHUS C CYXACHHSIMH JIPYTHX YYaCTHHUKOB JIHAJOra,
OoOHapyXHBaTh Pa3ININe U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABIATh PE3YJIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M HWHAWBHUIYAIbHOM
paboOThI MPU PEIICHUHU KOHKPETHON (DU3UUECKOM MPOOIeMBbI;

NPUHAMATH 1[EJM COBMECTHOW NEATEIHHOCTH, OPraHU30BBIBAThH JCHCTBHS 1O €€
JOCTHMKEHHUIO: PACHpPENeNiaTh pPOJH, OOCYXKAaThb MPOLECChl U PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITMIOJTHATh CBOIO 4YacTh PabOTHI, MOCTHTasi KadeCTBEHHOTO pe3yibTara IIo
CBOEMY HAIPaBJIICHUI0O M KOOPAWHUPYS CBOU JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(POPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIC YHHBEpCAJbHbIE y4eOHbIE 1eHCTBUS

Camoopranusanus:

BBISBIISITH MPOOJIEMBI B JKU3HEHHBIX M yYEOHBIX CUTYyalUsX, TPEOYIOIUX s
peieHus GU3NIECKUX 3HAHUI;

OPUEHTHPOBATbCS B PA3IMYHBIX  MOAXOJAaX  MNPUHATHA  pEHICHUH
(MHOUBHUYaTbHOE, IPUHIATHE PEUICHUS B TPYIIE, IPUHATHE PEIICHUH TPyIoN);
CaMOCTOSITEJIbHO COCTABJISTh ITOPUTM pelieHus (PU3MUecKo 3ajaun WK TU1aHa
MCCIIEIOBAHMS C YYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH IMIpe/iaraeéMble BApUaHThl PEIICHUH;

AenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJ'Ib, SMOIHMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Ipejiarath jiaH €€ U3MEHEeHMUS;
OOBSACHSATH MPUINHBI JOCTIKECHUS (HEJOCTHKEHUS) PE3YJIbTATOB JACATEIHHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJIE B XOJI BBINOJHEHUS
(GU3MYECKOro MCCIAEAOBaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATENLCTB,
MU3MEHMBIINXCS CUTYallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ceOsl HA MECTO APYroro uejoBeKa B XOJ€ CIopa WM AUCKYCCHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYroro;

NpU3HABaTh CBOE MpaBO Ha OIMIMOKY MpU peuieHuH (U3MYECKUX 3a/ay WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJ/IBTATDBI



K xoniy oOyuenus B 7 KJjiacce MpeaMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMEHUIN:

WCIIOJIH30BaTh TOHATHS: (U3MYECKHE W XUMUYECKHUE SIBIICHUS, HAOIIOACHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, E€IUHULBI (U3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPAOE, KUJKOE, Ta3000pa3HoE),
MEXaHHUYECKOE JBIKEHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MNPSIMOJIMHENHOE),
TPaeKTOPHsI, paBHOJCHUCTBYIOMAs criia, nedopmarus (ympyras, TuracTuaeckas),
HEBECOMOCTbH, COOOIIAOIINECS COCY/IbI;

paznuyath sBiAeHUS (Iud@y3usi, TEIIOBOE JIBU)KEHHE YacTHI] BeIleCTBa,
PaBHOMEPHOE JNBH)KCHUE, HEPAaBHOMEPHOE IBUKEHHE, WHEpLHS,
B3aMMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEI C 3aKPEIJIEHHOM OChIO
BpalllcHUsI, Mepenada JaBJICHUs TBEPABIMU TelaMH, KUAKOCTAMHM M Ta3aMu,
aTMoc(epHOe JaBieHUE, MIaBaHUe Tell, TPEeBPallleHUs] MEXaHUYECKOW SHEPTUH )
N0 ONHCAaHUKD MX XApPaKTEPHBIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3UYECKUX SIBICHUNA B OKPYKAIOIIEM
MHUpE, B TOM 4YHClie (PU3NUYECKHe SBICHUS B MPHUPOJE: MPUMEPHI JABUKCHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B JKMBOM M HEKUBOW MPUPOJE, AEUCTBUE CUIIBI TPEHUS
B MIPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(HEpPHOro AaBJICHUS Ha KUBOM OpraHu3M,
IJIABaHUE PbIO, pblYarv B TeJi€ YEJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO
3a/1auy B yueOHYIO, BBIJCISTh CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (DU3UIECKUX
SIBJICHUU

ONMKCHIBATh HM3YYECHHbIE CBOMCTBA TeNl U (DU3UYECKUE SIBIICHUS, HCIONb3YS
¢du3nyeckue BeIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BpPEMS, MYTh,
CKOPOCTh, CPEIHSsI CKOPOCTh, CUJIa YINPYTOCTH, CHJIa TSXKECTH, BEC Teja, CHUJia
TpeHusi, AaBjieHuEe (TBEPIOro Tela, >KUJKOCTH, Ta3a), BHITAJIKHUBAIOIIAS CHUJIA,
MexaHudeckass paboTa, MOLIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbI, KOI(PPUIIUEHT
MOJIE3HOTO JIEUCTBHSI MEXAHU3MOB, KUHETUYECKAsl M MOTEHUUATbHAS SHEPTHS),
MpU OINMWCAHWU TPABWIHHO TPAKTOBATh (U3MUECKUN CMBICT HCIOIb3YEMbIX
BENIMYMH, WX OOO3HAUCHUS W EAUHUILI (PU3NYECKUX BEJIMYHMH, HAXOJUTh
GbOopMyJBI, CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIWYMHY C JIPYTUMU
BEJIMUYMHAMU, CTPOUTh TpapuKh HM3YUYCHHBIX 3aBHUCHUMOCTEH (PU3MUYECKHUX
BEJINYNH,;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3UYECKUE SBICHHS W MPOIECCHI, UCTIOIb3YS
MpaBUia CIOXKEHUs CUJl (BIOJIb OJIHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackais,
3aKOH ApXHMeaa, NMPaBWIO paBHOBecHs phiuara (0JI0Ka), «30J0TOE€ MPABUIION
MEXaHUKH, 3aKOH COXPAaHEHHUS MEXaHMYECKOM DJHEpPruu, IpU O3TOM JaBaTh
CJIIOBECHYI0 (OPMYJIMPOBKY 3aKOHa M 3alMChIBAaTh €ro MaTeMaTH4ecKoe
BBIPAXKEHUE;



OOBSACHATH (PU3UYECKUE SIBICHHS, MTPOILIECCH U CBOWMCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCT€ CHTyalluid MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BHISBIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JIOrHYecKuX
IIaroB ¢ ONOpod Ha |-2 W3y4YeHHBIX CBOMCTBA (DU3HYCCKUX SIBJICHHMH,
(bU3UYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarh pacuy€THbIE 3amadd B 1—2 JEHCTBUA, MCIOJIB3YS 3aKOHBI U (DOPMYIIHI,
CBs3BIBAIONTME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHajIM3a YCJIOBHS 3aJaud
3aMKMCBIBaTh KPATKOE YCIOBHE, MOJACTABIATh (DU3UUYECCKUE BEIIMUUHBI B ()OPMYIIBI
M TIPOBOJUTH PACUEThl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelieHus 3a71ad, OICHWUBATh PCATMCTHYHOCTh TIOJYYCHHOH  (DU3HUYECKOM
BEJIMYNHEI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIH (DU3UIECKUX
METOJIOB, B ONKMCAHWM HMCCICIOBAHUS BBIICIATH MPOBEPSIEMOE IPEANOI0KECHUE
(ruroTe3sy), pa3IuyaTh ¥ HHTEPIPETUPOBATH MOJYYCHHBIA PE3yIbTaT, HAXOIUTh
OIMUOKH B XOJI€ OMBITA, JIETaTh BBIBOJIBI TI0 €r0 PE3yJIbTaTaM;

IPOBOANUTH OMNBITHI MO HAOMIOAEHUIO (PU3MUECKUX SBICHUNA WM (PU3NUECKUX
CBOUCTB Tel: (HOPMYyIUPOBATh TMPOBEPSIEMbIE MPEANOIOKECHHS, COOMpaTh
YCTAaHOBKY U3 TPEIJI0KEHHOTO OOOpY/JAOBaHMS, 3allUCHIBATH XOJ OIbITA W
(GhOpMyIMPOBATh BBIBO/IBI;

BBITIOJTHATh TPSMbBIE M3MEPEHUS PACCTOSHUS, BPEMEHHU, MAcChl Teia, 00bEMma,
CWJIBl U TEMITEPATyphl C UCIOJb30BAHUEM AHAJIOTOBBIX U MHU(PPOBBIX TPUOOPOB,
3aMKMChIBaTh TOKa3aHWS TNPUOOPOB ¢ YYE€TOM 3aJaHHOW  aOCOJIFOTHOU
MOTPEITHOCTH U3MEPEHHUI;

IIPOBOJUTH HCCJICAOBAHME 3aBUCHMOCTH OJHOW (PU3MYECKOW BEIWYUHBI OT
JApYroi ¢ WCHOJb30BAaHUEM TPSIMBIX HM3MEPEHUN (3aBUCUMOCTH  TYTH
PAaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHU IBWIKEHHUS Teja, CHJIBI TPCHHS
CKOJRKCHHS OT Beca Tejla, KadyecTBa OOpabOTKHM ITOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHHS TEJN, CHJIBI
YOPYTOCTH OT Y/UIMHEHUS TPYXXUHBI, BBITAJKUBAIONIEH CWJIBI OT 00BEMa
MOTPYKEHHOW YacTHU Tella M OT IJIOTHOCTH JKUJKOCTH, €€ HE3aBHCHUMOCTH OT
MJIOTHOCTH TeJa, OT TITYOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH TJIaBAHUS
TeJI, YCIOBHH paBHOBECHS pbluara M OJIOKOB), Y4acTBOBAaTh B IIJIAHUPOBAHHH
y4eOHOT0 HCCIIeA0BaHMs, COOMPaTh YCTAHOBKY M BBITTOJTHATH U3MEPCHUS, CIACTYS
MPEIOKCHHOMY TUIaHy, (PUKCHUPOBATh PE3YyJbTAaThl MOJYYCHHOW 3aBHCHUMOCTHU
(U3UMYECKUX BEIMYWH B BUJE NPEIJIOKEHHBIX Ta0nWI W TpaduKoB, AeIaTh
BBIBOJIBI 10 pe3yjIbTaTaM HCCIICI0BAHNUS,

IIPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (PH3NYCCKUX BEIMYHMH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPJIOTO TeNla, CHJa TPEHHUS CKOJBKCHHS, IaBICHUE BO3ayXa,
BBITAJIKMBAIONIAS CWJIA, JCHCTBYIONAs HA TOTPYKEHHOE B IKUIKOCTH TEIIO,



KO3(Q(UIMEHT TMOJEe3HOTO0  JEHCTBUS  MPOCTBIX  MEXaHM3MOB),  CIEIYs
NPENJIOKEHHOW HHCTPYKLIMU: TIPU  BBIMOJHEHHMM W3MEPEHUN  coOuparth
AKCIIEPUMEHTAJIBbHYI0 YCTAHOBKY M BBIUMCIISATh 3HAYEHUE UCKOMOM BEJTUYHHBL;

e cOONIOAATH TIpaBWJIa TEXHUKU OE€30MaCHOCTH NpHU paboTe C 1adbopaTopHbIM
000py10BaHUEM;

e yKa3bIBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JAWHAMOMETp, COOOMIAIOIIMECs COCyabl, OapoMeTp, pblyar,
MOJIBM>KHBINA M HEMOJIBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

e XapaKTepU30BaTh MPUHIIMIBI JEUCTBUS WM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONMOPOM HA UX ONMUCaHUs (B TOM YHCIIE: MOAIMIUITHUKN, YCTPOMCTBO
BOJIONPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcoC, apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUU U
HeoOXoauMble (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

e TPUBOJUTH MPUMEPHI (HAXOAUTh MHGOPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHus (PU3MUECKUX 3HAHUI B MOBCETHEBHOM KU3HU IJi1 00€CTIeUCHHUS
0e30MacHOCTH IpU OOpalIeHUH ¢ MPUOOpPaMU M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 3J0POBbS M COONIOACHHUS HOPM D3KOJOTUYECKOTO TOBEICHUS B
OKPYKAIOIIEH CPELE;

e OCYILECTBIATh OTOOP UCTOYHUKOB MHPOpManu B IHTepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOLIMXCS 3HAHUU U MYTEM
CpPaBHEHHUS PA3NUYHBIX UCTOUYHUKOB BBIIEIATH HH(OPMALINIO, KOTOpas SIBISIETCA
IPOTUBOPEUYUBOUN UM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJb30BATh TMPU BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
auTeparypy GU3MYECKOro COoAepKaHus, CIIPABOYHBIE MATEpUAbl, PECYPChl CETH
WuTepHer, BnaaeTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHMs
uH(pOpMaIU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE KPAaTKUE MUChbMEHHBIE U YCTHBIE COOOLIEHUSI HA OCHOBE
2-3 ucTOYHMKOB uH(poOpMaIMK (U3UYECKOr0 COJEpKaHUs, B TOM YHCIIE
nyOJIMYHO JeNaTh KpaTKUe COOOUICHHS O pe3ysbTaTax MPOEKTOB MM yYEOHBIX
WCCIICIOBAHUM, IIPU OTOM T'PAMOTHO MCIOJIb30BATh W3YyYECHHBIM ITOHATHUMHBIN
anmapart Kypca GU3HUKH, COMPOBOKIAThH BHICTYIIJICHUE NMPE3EHTAIUEH;

e IMpU BBHINOJHEHUU YYEOHBIX TMPOEKTOB U MCCIEJOBAHUN  paclpeAesiiarh
00S13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 33Jla4aMHU, CICAUTH 32
BBITIOJTHEHUEM IJIaHA JIEUCTBUM, aJIEKBATHO OLIEHMBATh COOCTBEHHBIM BKJIA] B
JESATENbHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE,
YUHUTBIBAsE MHEHUE OKPYKAKOLIUX.

K koniy oOyuenus B 8 kJiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUI:



UCIIONIb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE BUKEHHE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUS BEUIECTBA, KPUCTAIIUYECKHE U
amop(HbIe Teja, HACBHIIIEHHBIM W HEHACBHIIIEHHBIA Map, BIAKHOCTh BO3AYyXa,
TEMIEpaTypa, BHYTPEHHSAS D3HEPIUs, TEIUIOBOM JBUIaTelb, 3JIEMEHTapHBIHI
JIEKTPUYECKUIN 3apsjl, JJEKTPUUECKOE I10J€, NPOBOJAHUKH U JAUDJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TTOJIE;

pa3nuuaTh sBIEHHUS (TEIUIOBOE pacIIUpeHHe | CKaTue, TeIvlonepeaaya,
TEIUIOBOE pPABHOBECHE, CMayMBaHUE, KaNWUISIPHBIE SIBJICHUS, HCIApEHUE,
KOHJAEHCallUs, IUIaBJICHUE, KpUCTAIu3auus (OTBEpJAEBAaHUE), KUIICHUE,
Teruionepenaya (TEmIoNpOBOJHOCTh, KOHBEKIMS, HU3IYYEHHE), DJIEKTpU3aLMs
TEeJ, B3aUMOJEHCTBUE 3apsiOB, JIEUCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aMMOJCHCTBHE MAarHUTOB, JCHCTBHE MArHUTHOTO TIOJIA Ha
IOPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHAYKLUHUSA) IO ONHUCAHUI UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
buznueckoe siBICHNUE;

pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUI B OKpYXKalollem
MUpE, B TOM Yucie (pu3nuecKue ABICHUS B IPUPOJIE: MOBEPXHOCTHOE HATXKEHUE
U KalWJUISIPHBIE SIBJIEHUSI B IPUPOJE, KPUCTAILIBI B IIpUpoe, uzinydenue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa30BaHHME pOCHI, TyMaHa, HHEs,
CHera, »SJEKTPUYECKHE SBIEHUS B aTtMocdepe, SIEKTPUUYECTBO IKUBBIX
OpPraHM3MOB, MAarHUTHOE TOJI€ 3eMJId, Ipeiid MOIOCOB, POIb MATHUTHOTO MOJIS
JUIS AKU3HU Ha 3emile, NOJIIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3aja4y B y4eOHYI0, BBIJIEIIATh CYIIECTBEHHbIE CBOWCTBA (IPU3HAKHU) (PU3NUYECKUX
SIBJICHUU;

ONUCHIBATh HM3YyUEHHBIE CBOMCTBA Tel U (U3NYECKUE SBICHHS, HCIOJIb3YA
busnueckue BENUYUHBI (TEMIIEpaTypa, BHYTPEHHSS DSHEPIUs, KOJIUYECTBO
TEIUIOTHl, yJeJdbHasi TEIUIOEMKOCTh BEILECTBA, YZEJIbHas TEIUIOTa IUIABJICHUS,
yllenbHasl TEIUIoTa MapooOpa30BaHMs, yAeJbHAas TEIUIOTAa CroOpaHMsl TOIUIMBA,
KO3 (GUIIMEHT TMOJIE3HOr0 JCWCTBHUS TEIUIOBOM MAalIMHBI, OTHOCHUTEIbHAS
BJIQKHOCTh BO3[yXa, OJJIGKTPUYECKUN 3apsl, CHJIa TOKa, DJJICKTPUUECKOE
HanpsDKEHUE,  COMPOTUBICHHE  MPOBOJHUKA,  YICJIBbHOE  COIMNPOTUBICHHUE
BellecTBa, paboTa M MOILHOCTb JJIEKTPUYECKOTO TOKa), IpPU OINUCAHUU
IPaBWIBHO TPAaKTOBaTh (PU3MYECKUM CMBICA  MCIOJNb3YEMBIX  BEJIMYUH,
00O3HAUEeHUSA ¢ €AUHULBI (U3NYECKUX BEIMYMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUYECKYI0 BEIMYHUHY C JPYTUMH BEIUYHHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMICTBA TeJl, (PU3NUECKHUE SIBJIEHMSI U IPOLECCHI, UCIIONb3Ys
OCHOBHBIE  IIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOpUM  CTPOCHHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIHUU TMOoJel (Ha KayeCTBEHHOM YpPOBHE), 3aKOH



coxpaHeHusl 3apsija, 3akoH Oma mis ywactka uenu, 3akoH J[xoyns—Jlenua,
3aKOH COXpAHEHHUS HHEPruH, MpPU OSTOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATh (PU3NYECKHUE MPOLIECCHI U CBOICTBA TE€J1, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLU [IPAKTUKOOPUEHTHUPOBAHHOT O XapakTepa: BBISIBIISITH
NPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH 00BCHEHUE U3 1—2 JTOrMYeCKUX I1aroB
c omopod Ha 1-2 M3y4YEeHHBIX CBOMCTBa (U3MUYECKUX SIBICHUM, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemarb pacuéTHble 3ajaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHBI U (HPOPMYJIbI,
CBsI3bIBAOLIME (DU3MUECKHUE BEJIIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJauu
3aIIMChIBATh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK JAHHBIX U1 PELICHUS
3aJa4yM, BBIOMpATh 3aKOHBI U (OpMynbl, HEOOXOAMMBIE Al €€ peleHus,
IPOBOANUTh pacdy€Tbl U CpPAaBHUBATH IOJYYEHHOE 3HAuYe€HHE (QU3NYECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIMTh MPU MOMOIIM (HU3HUECKUX
METOJ0OB, MCIIOJIb3ysd OIMCAHUE MCCIEAOBAHUSA, BBIIEIATH IPOBEPIEMOE
IIPEIIOJIOKEHHUE, OLICHUBATh IIPaBWJIBHOCTD NOpsiAKa  IPOBEIECHUSA
UCCIICI0BAHMS, I€JIaTh BBIBOJIBI;

IPOBOJIUTH OMBITHl 0 HAOMIOACHUIO (U3NYECKUX SIBICHUH WIM (PU3NYECKUX
CBOMCTB Te€J (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JAaBJIEHHUS BO3JyXa OT €ro
o0bEMa, TemIepaTypbl, CKOPOCTH MpOIEcca OCTHIBAaHHS M HarpeBaHUs MpH
U3IYyYEHUH OT LBETAa H3JIydaroleil (Morjiomaroneii) NoBEpXHOCTH, CKOpPOCTb
UCIIAPEHUs. BOJBI OT TEMIIEpaTypbl XUAKOCTH U IUIOLIAAM €€ IIOBEPXHOCTH,
ANEKTPU3aLUs TEJl U B3aUMOJACHCTBUE HIEKTPUUECKUX 3apsA0B, B3aUMOJAEHCTBIE
IIOCTOSIHHBIX ~MAarHuTOB, BHU3yaJIM3alUMsl MAarHUTHBIX IIOJIEM IOCTOSIHHBIX
MAarHuTOB, JACHCTBHS MAarHUTHOTO IO HAa IPOBOJAHMK C TOKOM, CBOMCTBA
AJIEKTPOMAarHuTa,  CBOMCTBA  DJEKTPOJABUIATeNsl  IOCTOSHHOTO  TOKA):
(dopMyIMpoBaTh IPOBEPSEMBbIE IPEANOIOKEHUS, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000pY/AOBaHUs, OMUCHIBATH XOJ ONbITa M (HOPMYJIUPOBATH
BBIBO/JIBI;

BBIIIOJIHATh NPSIMBIE HM3MEPEHMs] TEMIEPATYpPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSIKEHMsI C UCIOJb30BAaHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN ¢ yuETOM
3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH;

IPOBOANTH HCCJIENOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKON BEIUYUHBI OT
JAPYTrof C UCHOJIb30BAaHUEM IPSIMBIX MU3MEPEHUHN (3aBUCUMOCTH COIPOTUBIICHMUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IIONEPEYHOr0 CEUEHUS M YACIBHOIO
COIPOTHUBIICHUS BEIIECTBA IIPOBOJHUKA, CHJIBI TOKA, UIYIIEro Yepe3 IPOBOJHUK,
OT HaIpPsHKEHHWsT Ha IPOBOJHUKE, MCCIENOBAHWE IIOCIIENOBATENBHOTO U



NapajuIeIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUJIAHHUPOBATh HCCIEIOBAHUE,
coOMpaTh YCTAaHOBKY U BBIMOJHITh U3MEPEHUS, CIEys MPEATOKEHHOMY IIaHy,
¢bukcupoBath pe3yabTaThl TMOJYYECHHOW 3aBUCMMOCTH B BHUAE TaOmUI U
rpaduKoB, AeNIaTh BHIBOBI 10 pe3yJbTaTaM UCCIIEAOBAHMUS;

OPOBOJUTh  KOCBEHHBIE  H3MEpPEeHUs  (PU3NYECKHX BeIUM4MH  (ylenbpHas
TEIUIOEMKOCTh BELIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pabOTa W MOIIHOCTb
AIEKTPUYECKOTrO TOKa): IJIAaHUPOBATH U3MEpEHUS, cobupatb
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJeAys MPEIJOKEHHOM WHCTPYKIUU, U
BBIYMCIIATH 3HAUCHHE BEJIMYUHBI;

coONI0/IaTh TMpaBUiia TEXHUKH O€30MACHOCTU MpU padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHILMUIIBI ACHCTBHUS M3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA X OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIJICHUS! JOMOB,
TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK AJIEKTPUUECKOU
SHEPrUH, HIEKTPOOCBETUTENbHbBIE MPUOOPHI, HarpeBaTeIbHBIE IEKTPONPUOOPHI
(mpumepsr), AIIEKTPUUYECKHUE IpEeIOXPaHUTENH, AIIEKTPOMArHuT,
AIIEKTPOJIBUTaTENb IMOCTOSHHOTO TOKAa), HCHOJb3ysl 3HAHUS O CBOMCTBax
bu3nUecKux sIBJICHUN U HEO0X0JUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI
0 CXE€MaM M CXEMAaTUYHBIM PHUCYHKaM (KUAKOCTHBII TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CrOpaHUsA, 3JIEKTPOCKOTI,
peocTar), COCTaBJIATh CXEMBbI JJIEKTPUUECKHX LIETeH C MOCleN0BaTEIbHBIM U
napajijieibHbIM COEAMHEHUEM HIIEMEHTOB, pasiinyasi yCJIOBHbIE O0O3HAaYEHUs
AJIEMEHTOB 3JIEKTPUUYECKUX 1IETEH;

NPUBOJUTH TPUMEPHI (HAXOIUTh HMHPOPMAIUIO O MpHUMEpax) MPaKTUYECKOro
UCIOJIb30BaHus (PU3MUECKUX 3HAHUI B MOBCETHEBHOM KU3HU JJI1 00€CIICUCHHUS
Oe3onacHOCTH TpU oOpalieHuu ¢ NpudOpaMu U TEXHUYECKUMH yCTPONCTBAMU,
COXpaHEHUsl 370pPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOrO TOBEICHUS B
OKPYXaKUIEN CPEJIE;

OCYILECTBIAThH MOUCK HHpOopMaIK (pusndeckoro cojepkanus B Unrepuere, Ha
OCHOBE MMEIOIIUXCS 3HAHUN M yTEM CPAaBHEHUS TOTIOJHUTEIbHBIX HCTOUHUKOB
BBIJICNSATh MHGOPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEYUBON MIIM MOXKET OBITH
HEIOCTOBEPHOMU;

UCIIONIb30BaTh TPU BBINOJHEHUH YYE€OHBIX 3aJaHUil Hay4YHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOTO COAEpIKaHUS, CIIPABOYHBIE MAaTEPHUAIIbl, PECYPChI CETH
WNuTepHeT, BIaAeTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(pOpMAaIMU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co37iaBaTh COOCTBEHHbIE MMCbMEHHbBIE U KpaTKHUE YCTHBIE COOOIIeHUs, 00001as
MH(GOPMALIMIO U3 HECKOJIBKMX HCTOYHHMKOB (PU3MYECKOrO COAEp>KaHUs, B TOM



YHCIIE MyOJIMYHO MPECTABIISATh PE3YIbTAThl TPOCKTHOM MITM UCCIIEI0BATEIHLCKON
NEATENBHOCTH, MPH 3TOM TPAMOTHO MCIIOJb30BATh W3YyYECHHBIM IOHSITUWHBIN
anmapar Kypca (GU3uKd, COTPOBOXKIATH BHICTYIUICHHUE MPE3CHTAINCH;

IPU BBHITIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIAEAOBAHUM (PU3HMUYECKUX IMPOIECCOB
pacrpenensiaTh OO0sS3aHHOCTH B TPYINE B COOTBETCTBUU C IIOCTaBJICHHBIMU
3a7ja4aMHi, CIICAUThH 3a BBIIIOJHCHUEM IUIAHA JECHUCTBUUA U KOPPEKTUPOBAThH €rO,
aJICKBaTHO OIICGHWBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE, TPOSIBIISII TOTOBHOCTH
paspemniath KOHMIUKTHI.

K konmy oOydyenus B 9 kJjiacce NpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUYaIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh IMOHATHUS: CHCTEMa OTCU€Ta, MaTepHalibHAas TOYKA, TPACKTOPHS,
OTHOCHUTEJIPHOCTh ~ MEXaHHWYEeCKOro  JBIKeHus, jaedopmamus  (ympyras,
TUIACTHYECKas), TpeHUe, HEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTb U
NEPEerpy3KH, LIEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH
TBEPAOrO TeJa, PaBHOBECHE, MEXaHWYECKHME KojeOaHus U BOJHBI, 3BYK,
uHQpa3ByK M YJABTPa3BYK,  DJIEKTPOMArHUTHBIE  BOJHBI,  MIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUsl W TOIJIomEeHus, anbda, Oera- W TamMMma-u3IydyeHHs, H30TOIbI,
AIepHAast SHEPTETHKA,;

pa3nuyath fABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEpPHOE MPSAMOJIMHENUHOE
JBM)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBM)KEHUE, CBOOOHOE MaJeHUE
TEJ, PaBHOMEpPHOE JABIKEHHE 110 OKPYXHOCTH, B3aMMOJCUCTBHE Te,
peakTHBHOE  JABIDKEHHE, KojeOaTelbHOE  JIBUKEHHE  (3aTyxamollue U
BBIHYX/ICHHbBIE KOJIeOaHUs), pE30HAHC, BOJIHOBOE JIBI)KEHUE, OTPaKEHUE 3BYKa,
NPSIMOJIMHEMHOE PacHpOCTpaHEHUE, OTPAKECHUE M IPEJTOMJICHUE CBETA, MOJIHOE
BHYTPEHHEE OTpaKEHUE CBETA, pa3JioKeHHE OEJIOT0 CBETa B CIEKTP U CI0KEHUE
CIIEKTPAJIIbHBIX I[BETOB, AMCIIEPCUS CBETa, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHEMYaTOro CIEKTpa U3Iy4YeHHUs) IO ONUCAHHIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnueckoe sIBICHUE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UYECKHX SBICHUNA B OKPYXKarolleM
mupe (B TOM umncie (u3nyecKue SIBICHUS B NPUPOAE: MPHUIUBBI U OTJIHBHI,
aBwkeHne TuiaHeT COMHEYHOM CHCTEMbI, PEAKTHBHOE JBIIKEHUE JKHBBIX
OpPraHU3MOB, BOCHPUATHE 3BYKOB KHMBOTHBIMH, 3€MIIETPSICEHHUE, CEHCMHUECKHE
BOJIHBI, I[yHAaMH, 5XO0, I[BETa TeJ, ONTHYECKUE SBJICHUS B MPHUPOJE,
OuosornyecKkoe JEUCTBUE BHIMMOTO, YIbTPadUOIETOBOTO M PEHTTEHOBCKOTO
M3JIy4€HUH, eCTECTBEHHBI pAaJHOAaKTUBHBIA (OH, KOCMHUYECKHE JIyuH,
pPaZMOaKTUBHOE U3IYyYEHUE MPUPOIHBIX MHHEPAIOB, NCHCTBHE PAaTUOAKTHBHBIX



M3JIy4YEHU Ha OpraHu3M YeJIOBEKAa), MPU STOM IMEPEBOJUTH MPAKTHUYECKYIO
3a/auy B yueOHYIO, BBIJCISTH CYIIIECTBEHHBIE CBOMCTBA (IMTPU3HAKH ) (U3UIECKUX
SIBJICHUIM;

OMKCHIBATh HM3YYECHHbIE CBOMCTBA TeNl U (DU3UYECKUE SIBJICHUS, HCIONb3YS
¢u3nyecKkue BENMYMHBI (CpeAHsIi M MTHOBEHHAash CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM  JBW)KEHUHM, YCKOPEHUE, TMEepeMElIeHue, MyTh, YyrioBas
CKOPOCTb, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, YCKOPEHHUE CBOOOTHOTO
najeHusi, BeC Tejla, UMIYJbC Tejla, UMITYJIbC CHJIbI, MEXaHU4yeckass pabora u
MOIIHOCTb, MOTECHLUHAIbHAS DJHEPTUsl TeJa, IOJHATOrTO HAaJl MOBEPXHOCTHIO
3eMJIM, TOTEHIMAJIbHAs JHEPrUs CKATOW MPYNKUHBI, KUHETUYECKAS] DHEPTHUS,
MOJIHASI MEXaHWYECKash SHEPTHsI, IEPUOJI M YacTOTa KoJieOaHUH, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, MOKa3aTelb MPEIOMIICHUS
cpenbl), TMpHU ONHWCAHUMU TMPABWIBHO TPaKTOBAaThb (PU3UYECKUH  CMBICI
UCIIOJIb3yeMbIX BEJTUYMH, OOO3HAYEHUSI W €IUHHULBI (U3MYECKUX BEIUYUH,
HaXOJUTh (JOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUYUHY C IPYTUMU
BETMYMHAMU, CTPOUTh TpaduKh M3YYCHHBIX 3aBUCHUMOCTCH (PU3MUECKHUX
BEJIUYNH;

XapaKTepHU30BaTh CBOMCTBA TeN, (PU3UUYECKUE SBICHHS U MPOLECCHI, UCTIOIb3YS
3aKOH COXPAHEHUS DJHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, [IPUHLMI
CYyNEepHO3ULIUA CHUJI, MPUHIMI OTHOCUTENbHOCTH ['anmies, 3akoHbl HbroTOHA,
3aKOH COXpPAHEHUs HMITYJIbCa, 3aKOHBI OTPAXEHUSI M TPEJIOMIICHUS CBETa,
3aKOHBI COXPAHEHHMS 3apsAI0BOIO MU MACCOBOTO YHUCEN MPH SIACPHBIX PEAKLMIX,
Opyd 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMpPOBKY 3aKOHAa M 3alHChIBATH €TI0
MaTEeMaTU4YECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NUYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluid MNPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABISATh MPUUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpon
Ha 2—3 U3yYEeHHBIX CBOMCTBA (PM3MYECKUX SIBICHUN, (PU3NUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemaTh pacy€THblEe 3alaud (OMUpPAIOIIMECS HAa CHUCTEMY U3 2—3 ypaBHEHUM),
UCIIONB3Ysl 3aKOHBI M (OPMYJIbI, CBSI3bIBatOme (DU3WYECKUe BEIWYWHBI: HA
OCHOBE aHaNM3a YCIOBHS 3aJa4d 3alUChIBaThb KPAaTKOE YCIOBHUE, BBISBIATH
HEJIOCTAIONIME WM W30BITOYHBIE JIaHHbIE, BBIOUpATh 3aKOHBI U (HOPMYJIBL,
HEOOXOAMMBIC JIJISl PEIICHMS, TPOBOJUTH PACUETHI U OIEHUBATH PEATUCTUIHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UIECKON BEIIMUNHEI,

pacno3HaBath MPOOJEMbI, KOTOPbIE MOKHO PELIUTh NP MOMOIIHU (PUIUYECKUX
METOAOB, MCHOJIb3YySl ONUCAHHE HCCIENOBAHUS, BBIJCIATH IPOBEPSEMOE
OPEATOJIOKEHNUE, OLICHUBATh IPaBWIBHOCTD NopsiIKA  TPOBEACHUSA



WCCJICIOBAHMSI, JIENAaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U
OTIBITOB;

MPOBOJIUTH OMBITHl MO HAOIIONCHUIO (M3UYECKUX SBICHUN WM (U3HYECKUX
CBOWCTB Ten (M3yueHue BTOpOro 3akoHa HeloTOHA, 3aKOHA COXpaHEHUs YHEPTHUH,
3aBHCHMOCTH TEpHoja KojeOaHWU! MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a H
KECTKOCTU TPYXKUHBI W HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KOJIeOaHWIA,
NpSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3iioKeHUE Oeoro cBeTa B CIEKTD,
M3y4eHHEe CBOWCTB M300pakKeHUs B IUIOCKOM 3€pKajie U CBOWCTB M300pakeHUS
npeaMeTa B coOWparomiei JuH3e, HaOMIOJCHHWE CIUIONIHBIX W JIMHEHYaThIX
CTIIEKTPOB U3IY4YECHHS): CAMOCTOSATEIHHO COOMpPATh YCTAHOBKY W3 M3OBITOYHOTO
Habopa 00OpyIOBaHUsA, OMNMHCHIBATH XOJ OIBITA HW €ro  Ppe3yJbTaThl,
(GhOopMyIpPOBATh BHIBOIBI;

NPOBOJUTh TPH HEOOXOJMMOCTH CEPHUI0 TPSAMBIX HM3MEPEHUH, Ompeaess
CpeaHee 3HaYCHHE U3MepsIeMOi BeTHUnHBI ((DOKYCHOE pacCcTOsIHUE COOMpAaroIIeh
JIMH3BI1), 000CHOBBIBATH BHIOOP CITOco0a M3MepeHusl (M3MEPUTEIILHOTO MTPUO0pa);
MPOBOJIUTh  MCCIEAOBAaHUE  3aBUCUMOCTEH  (U3MYECKUMX  BEIWYUH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUU (3aBHCHUMOCTHh IMYyTH OT BPEMEHU TpHU
PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJbHOW CKOpPOCTH, Tepuojaa KoyieOaHHi
MaTeMaTHYECKOTO MasTHHKA OT JJUHBl HUTH, 3aBHCHMOCTH YTJia OTPaKCHUS
CBETa OT yIJia MaJCHUsA M yria MpeJoMIIEHUs OT yria MajeHHs): TUIaHWPOBaTh
UCCIIEIOBAaHNE,  CaMOCTOSITENIbBHO  COOMpaTh  YCTaHOBKY,  (DUKCHpPOBATh
pe3yNIbTaThl MOJTYYCHHON 3aBHCUMOCTH (U3WYECKUX BEJIUYUH B BUJEC TAOIHI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

IPOBOJIUTH KOCBEHHBIE U3MEPEHHs (QU3MUECKUX BEIMUUH (CPEaHssT CKOPOCTh U
YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOIHOTO
nmajeHusi, >KECTKOCTb TPYXKHUHBI, KOIDPUIMEHT TPEHUS  CKOIBKCHHS,
MexaHu4yeckas paboTa ¥ MOIIHOCTh, YacToTa | Tepuoa  KoJeOaHui
MaTeMaTHYECKOTO M TPYKMHHOTO MasTHUKOB, ONTHYECKas CHiia COOMparomie
JWH3BI, PATUOAKTUBHBIA  (OH): IUJIAHUPOBATh  HM3MEPEHUsS, COOUpPAThH
DKCIIEPUMEHTAJIFHYI0  yYCTAHOBKY W BBIMOJHATH  U3MEPEHHUS,  CICAys
MPEIIOKCHHOW WHCTPYKIINH, BBIYUCIISITh 3HAUCHUE BETUYMHBI U aHAIM3UPOBATH
MOJIYYECHHBIE PE3YJIbTAaThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;
coOJIroaTh TMpaBWia TEXHUKH OE30MAaCHOCTH TpU paboTe ¢ J1abopaTOpHBIM
000opy0BaHUEM;

pasnuyaTh ~ OCHOBHBIE  TPU3HAKKM  M3YyYEHHBIX  (U3UYECKUX  MOJICIICH:
MaTepuaibHas TOYKa, aOCOITIOTHO TBEPIOE TENO, TOYCUHBIM HMCTOYHUK CBETA,
Jy4, TOHKas JTUH3a, TUTAaHETapHAasi MOJENIb aTOMa, HyKJIOHHAs MOJIeJh aTOMHOTO

sAapa,



XapaKkTepU30BaTh MPUHILMUIBI ACHCTBHUS M3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpOM Ha WX OMUCaHUSA (B TOM YHCIE: CIHUIAOMETp, NAaTYUKU
MOJIOKEHHUS, PACCTOSHUSI W YCKOPEHHUs, pPaKeTa, 3XOJOT, OYKH, IEePUCKOTI,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, JO3MMETp, Kamepa
Busnbcona), ucmonb3yss 3HAaHUS O CBOWCTBaX (PU3MUECKUX SBICHUA U
HeoOXxoauMbIe (PU3HUECKHe 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl W CXEMATHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPONCTB, HM3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOIECCOB MpHU
peleHn y4eOHO-PAaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMbI ISl TOCTPOCHUS
M300paKeHHI B TUIOCKOM 3€pKaJjie U coOuparolei JIMH3e;

OPUBOIUTH NPUMEPHI (HAXOJUTh MHPOPMAIUIO O MPHUMEpax) MPaKTUYECKOro
UCIOJIb30BaHus (PM3MUECKUX 3HAHUI B MOBCETHEBHOM KU3HU JJi1 00€CIICUCHHS
0e30macHOCTH Tpu OoOpaleHNH ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHu,
COXpaHEHHS 3/I0pOBbS U COOJIIOJICHHS HOPM SKOJIOTUYECKOTO MOBEICHHS B
OKPYXaKUIEN CPEJIE;

OCYIIECTBIISATh MOUCK HHPOpMAIMKU (Qundeckoro coaepxanus B HuTepuere,
CaMOCTOSITENILHO (POPMYIIUPYS TOUCKOBBIHN 3aMPOC, HAXOAUTD MyTU OMPEICICHUS
JOCTOBEPHOCTH MOJY4YEHHOM MH(POPMALMU HA OCHOBE HMMEIOIIMXCS 3HAHUU U
JONOJTHUTEIbHBIX UCTOYHUKOB;

UCIIONIb30BAaTh TPU BBINOJHEHUH YYE€OHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOTO COAEpIKaHUS, CIIPABOYHBIE MAaTEPHUAIIbl, PECYpPChI CETH
WutepHer, BinaneTs npuéMamMu KOHCIEKTUPOBAHHS TEKCTa, HpeoOpa3oBaHuUs
MH(POPMALIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH($OPMaLUU U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COJCPKAHUS, ITYyOIUIHO
NPEJICTaBIATh PE3YJIbTAaThl MPOEKTHON HIIM MCCIIEOBATEIBCKON N1€ATEIbHOCTH,
Opd O3TOM TPaMOTHO UCIIOJNB30BAaTh HW3YYEHHBIH MOHATUHHBIA ammapat
M3y4yaeMoro paszena (U3MKH U COMPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalue C
y4€TOM 0COOEHHOCTEN ayIMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Koutpoabnbie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuoreka [IOK
1.1 o - 2
HISHKA = HAYKA O HpHpOIe https://m.edsoo.ru/7€416194
but6mmorekxa [JOK
1.2 o 2 1
HBHHACCKHE BETIHAHMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTtBeHHOHAYUYHBIN METO/T TO3HAHUS 2 1 buomorera [JOK
' v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHUH BelleCTBA
but6mmoreka [JOK
2.1 1
Crpoenne pemectsa https://m.edsoo0.ru/7f416194
29 JIBr>keHue M B3aUMOJICVCTBHAE YaCTHI] 5 1 bubnuorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
but6mmorekxa [JOK
2.3 A 2
TPCTATHRIC COCTORHMA BEECTBA https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMOo/IeiicTBHE TeJl
but6mmorekxa [IOK
A M
3 CXAHITICCROC ABIDKCEHHC 3 https://m.edsoo.ru/7f416194
3.2 Wuepus, Mmacca, IIIOTHOCTh 4 1 but6mmorekxa [JOK



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

bubmuoreka [IOK

33 Cuna. Bupt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
41 JaBnenue. llepenaya naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
’ TeJlaMM, )KUJKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JlaBiere xukocTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 ATmochepHoe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea 5. Pabora u MOIHOCTB. JHEPrust
bubmuoreka [IOK
. 1
31 Pabora 1 mompgocTs 3 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
32 Hpocteie Mexaru3Mb! > ! https://m.edso0o.ru/7f416194
bubmuoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paspnen 1. TenuioBble siB1eHUS
1.1 CrpoeHnue u CBOMCTBA BELIECTBA 7 bubmmorexa LOK
) p B https://m.edsoo.ru/7f4181ce
bubmuoreka [IOK
1.2 Teruossie mporecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DiekTpuyecKkue M MATHUTHBIE SIBJICHHSA
)1 DJIEeKTpUYECKHE 3apsabl. 3apsyKEHHBIE TEJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnmoreka [JOK
2.2 ITOoCTOSAHHBIN JIEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
bubmuoreka [IOK
23 M 6 1 1.5
AUHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 C) 4
FICKTPOMATHHTHA HHAYIKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. Mexannueckue siBJIeHUs
11 MexaHU4YecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B3aumoneiictBue te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpareHi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pazgen 2. Mexannuyeckue KoJae0aHUsI M BOJIHbI
bubmuoreka [IOK
2.1 Mexannueckue Koyieoa 7 3
RATMACCKHC ROACOAIA https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
2.2 Mexanuyeckue BO .3 8 1 3
RATIACCKAC BOJHBL IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DJIEKTPOMAarHuTHOE MOJE U 6 ) bubnmorexa [JOK
’ 3IIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Paszgen 4. CBeToBbIe AABJICHUS
4.1 3aKoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmoreka [JOK



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

https://m.edsoo.ru/7f41ada6

bubmnoreka [IOK
4.2 JIuH3bl 1 onTHYECcKuEe TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [JOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Uroro no pazgeny 15
Pasznen 5. KBaHTOBBIE sIBJIeHUSI
but6mmoreka [JOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [JOK
32 CTpoerne aTomMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
. s 1
5.3 JIEpHBIE pEaKIUU 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Paszgea 6. [loBTopuTE1bH0-00001IAOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIeHUE CONEPIKAHUS 9 5 bu6nuoreka [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBEeHb: yueOHUK, 7 kiacc/ [Tepoeimkun .M.,
NanoB A.U., AkimonepHoe obmectBo «M3narensctBo «IIpocsemienne»

» dusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., ranoB A. U., Akiinoneproe obmectBo «M3aarenbctBo «IIpocBemenner
» ®uzuka: 9-i1 knacce: 6a30BbIN ypOBEHB: yueOHUK, 9 kiacc/ [leppimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AkimoHepHOE 0OIIECTBO

«HSI{&TCHBCTBO «HpOCBCHIGHI/Ie»

METOIUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



		2023-09-29T14:40:28+0300
	Бородинова Ляна Викторовна
	я подтверждаю этот документ




