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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha ypOBHE OCHOBHOIO OO0mIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM yYpOBHE OCHOBHOW 00Opa30BATEIHHON MPOTPAMMBI, MPEACTABICHHBIX B
DI'OC 000, a Takxke ¢ yu€ToM (peaepanbHoil padoyel NporpaMMbl BOCIIUTAHUS
u Konnenmuu npenojaBanus yueOHoro npeamera « Duznkay.

Conepxanue mporpaMmbl 10 (U3MKE HAmpaBlieHO Ha (opMupoBaHHE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTU OOYYarOUIMXCS W OpPraHU3aIUI0 U3YUYEHUS
bu3NKN Ha JeATEeILHOCTHOW OCHOBE. B mporpamme mo (pu3nKe yIUTBIBAIOTCS
BO3MOKHOCTH y4eOHOTo npeamera B peannzanuu tpedoBannii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3ysbTartam oOydeHHs, a
TaK)K€ MEXKIIPEAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.

[Iporpamma 1o ¢u3UMKEe yCTaHABJIMBAET paclpeliesieHue Yy4eOHOro
MaTepuasia 1Mo roaaMm oOydeHus (Mo Kjaccam), MpeasiaraeT MNPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3YYEHHUS TEM, OCHOBAHHYI0 Ha JIOTUKE pPa3BUTHUSA
MIPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX 0COOCHHOCTEN 00yJaronuxcsl.

[Iporpamma no ¢usuke pazpaboTaHa C IEIbI0 OKa3aHUs METOIUYECKOM
MOMOIIY YUYUTEIIIO B CO3/IJaHUU pabodeil mporpaMMBbl 0 y4eOHOMY MPEIMETY.

duznka SBIAECTCS CHUCTEMOOOPA3yIONIUM IS €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, TMOCKOJIbKY (U3NYECKUE 3aKOHBI JIeKAaT B OCHOBE
IPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHMHEH, OHMOJOTHEH, acCTPOHOMHUEH W
dbusznyeckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KAPTUHY MUDa,
MpeoCTaBsieT HauOojee sICHble OoOpaslbl MPUMEHEHUS HAyYHOI'O0 METOJa
MO3HaHUs, TO €CTh CIOCO0a MOTYUYEHHS JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa U3 rIaBHBIX 3a7a4 (PU3UYECKOT0 00pa30BaHMs B CTPYKType OOIIETro
o0pa3oBaHusi COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PAMOTHOCTH U
HMHTEpeca K HayKe y 00ydarommxcsl.

N3ydenne Qusnkn Ha 0a30BOM ypOBHE TMpearosaracT oOBJaJeHUE
CIEAYIOIUMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOIMNUMU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

HAYYHO OOBSCHATH SBJICHUS,

OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYyYHOTO HCCIICIOBAHMS;
UHTEPIPETUPOBATH JJAHHBIC U UCTOJb30BaTh HAYYHBIE JOKA3aTeIbCTBA IS
TIOJTyYCHHSI BBIBOJIOB.

[enu n3ydenust pu3uku Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs
onpeneneHsl B KoHnenmuu mpenogaBanus ydeOHOTO mpeamera «Dusmka» B



oOpa3oBarenpHbIX oOpraHu3auuax Poccuiickoil @Peaepanuu, peanu3yrOMNUX
OCHOBHBIE 0011€00pa30BaTeNIbHbIE TMPOTPaMMBbl, YTBEPKAEHHON peIIeHneM
Konnerun Munucrepctsa nmpocetienus Poccuiickoit denepanuu (mpoToKoI OT
3 nexabps 2019 r. No [1K4BH).

ey uzyyenust GU3NKMU:

MpUOOpETEHUE UHTEPECa U CTPEMIICHUSI 00YYaIOUINXCs K HAYYHOMY M3YUYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIE MO3HAHUA U (OPMUPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSIM;

(opMUpOBaHKE HAyYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHsI OCHOB
CTpOCHHs MaTepuH 1 (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPENCTaBICHUA O poau (U3UKK JUIS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE NMPEACTABICHUN O BO3MOXHBIX cepax Oynyuiend npodeccuoHaIbHOU
JESITEIbHOCTH, CBA3aHHOM C (DU3MKOM, MOATOTOBKA K JdaJIbHEHIIEMY 00yUYEHHUIO
B ATOM HAIpPaBIICHUHU.

JlocTKeHHne 3THUX IeJIel MporpamMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
o01ero 006pazoBanusi 00ECIEYNBACTCS PEIICHUEM CIICTYIONTUX 32124
npuoOpeTeHNe 3HaHUN O JUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXAHUYECKHX,
TETJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

NpUOOPETCHNE YMEHHM OIUCHIBAaTh U OOBICHATH (DU3UUECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJyUYE€HHBIX 3HAHUH;

OCBOEHHUE METOOB PEIICHUs MPOCTEHIINX pacYETHBIX 3a]1a4 C UCIIOJIb30BaHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMEHHUI HAOJIOAAaTh MPUPOIHBIE SIBICHUS W BBITOIHSATH OMBITHI,
nabopatopHble  pabOTBl U DKCIEPUMEHTAJbHBIE  HMCCJIEAOBAaHUA  C
MCIOJIb30BaHNEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pPabOThl ¢ uHpOpMalmeld (GUINIECKOTO CoepKaHUS,
BKJIFOYasi WHGOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (DU3WKHU, aHAIU3 U
KPUTHUYECKOE OIICHUBaHWE WH(OpMAIUH;

3HaKOMCTBO cO c(epamu mpodecCHOHATbHON JESATENIbHOCTH, CBSI3aHHBIMU C
(Gu3NKOIN, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAHHBIMU Ha JOCTHKCHHUSX
bu3HUecKoi HayKH.

Ha uzyuyenue gusuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHust oTBoAUTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kitacce — 68 yacoB (2 yaca B HeJlento), B 9 knacce — 68 yaca (2 yaca B HEAEINIO).



[IpennaraemMslif B mporpamMme 1o ¢Gpu3MKe rnepedyeHsb JadopaTOpHBIX padoT
U OIBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, Y4YWUTEIb [E€JIaeT BbIOOP
pOBEACHUS J1a0OpaTOPHBIX pabOT M OMNBITOB C YYETOM HWHAMBHUIYaJIbHBIX
OCOOEHHOCTEN  O0ydYaroIIMXCsl, CHUCKA OKCIEPUMEHTAIbHBIX  3aJaHMii,
IpeIaracblx B paMKax OCHOBHOI'O TOCYJJapCTBEHHOT'O 3K3aMeHa M0 (PU3HKE.



COIEPKXAHUE OBYYEHUA
7 KJIIACC

Paznen 1. @usuka v eé poJib B IO3HAHUHU OKPY:KAKIEr0 MUpPa.
®duszuka — Hayka o mnpupoje. SABneHuss npuponabl. DU3MUECKUE SBICHUS:

MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.
duzuyeckue BeNMWYMHBI. M3mepeHue ¢uznyeckux BenuyuH. DPU3NYECKHUE
npudopsl. [TorpemnocTs u3mepenuii. MexayHapoHasi cuicTeMa eIMHUII.

Kax ¢usuka u apyrue ecrecTBEHHbIE HaAyKH M3y4daloT Nmpupoiy. EctecTBeHHO-
HAay4YHBIA METOJ TIO3HAHUA: HaOIOJIEHHe, IIOCTAHOBKA HAYYHOTO BOIIPOCaA,
BBIJIBIDKCHUE TUMOTE3, OKCIEPUMEHT 1O TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmro1aemMoro siBiieHus. Onucanue (GU3NYECKUX SIBICHUN C MOMOIIBIO MOJICIICH.

Jemoncmpayuu.

Mexannyeckune, TEIIOBbIE, YIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznueckre nMpubOphl U MpolEeaypa MPSIMBIX W3MEPEHHN aHATIOTOBBIM HIU(PPOBHIM
puOOPOM.

Jlabopamopnwie pabomul u onvimot.

OnpenesneHue 1eHbl IeJICHUs KaIbl U3MEPUTEIHLHOTO TPUOOpa.

N3mepenne paccTosHUM.

N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TE.

N3mepenue temrieparypbl NpU NOMOIIM XKUJIKOCTHOTO TEPMOMETPA U JTATUMKA
TEMIIEpPaTypHI.

[IpoBeneHne wucCCAEeqOBaHUS 110 TMPOBEPKE THUIOTE3bl: JAJIbHOCTH IMOJETA
[IapuKa, MyneHHOro TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OO0JIbIIIE BHICOTA MTyCKa.

Pasnen 2. IlepBoHavaibHbIe CBeIeHHsI O CTPOEHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OINbITHI,
JOKA3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenne yactull BeniecTBa. CBsi3b CKOPOCTHM JBHXKEHUS YACTHUI[ C
temnepaTypoil. bpoyHoBckoe maBwxkenue, auddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble€ COCTOSIHUS BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPABIX
(KpucTtamnuyecknx) Teil. B3auMOCBSI3b MEXKIYy CBOMCTBAMHM BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSIX M WX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.



Hab6nronenue O6poyHOBCKOTO JBHKEHUS.

Hab6nronenune nuddysun.

HabGnronenue sBieHuid, OOBACHAIOMMXCA NPUTSHKEHUEM WM OTTAJIKMBAaHUEM
YacTHL] BEUIECTBA.

Jlabopamopnwie pabomul u onvimot.

OueHka quaMeTpa aToMa METOJIOM PAJIOB (C UCToNib3oBaHuEM doTorpaduii).
OnbITHI 110 HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITB IO 0OHAPYKEHUIO AEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBu:keHHe ¥ B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe IBUKEHHE. PaBHOMEpPHOE M HEPABHOMEPHOE NIBHXKECHHE.
Cxkopocte. CpeniHssi CKOPOCTh ITPU HEPABHOMEPHOM JBWKEHUU. Pacdér myTu u
BPEMEHU JBYKCHUS.

SIBneHue uHepUMH. 3aKOH MHEpUUU. B3aummonelcTBHe Ten Kak MpUYMHA
M3MEHEHUS! CKOPOCTH [BI)KEHHsS Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €AUMHULE
o0BbEMa BeIIeCTBa.

Cuita Kak XapakTepucTrKa B3auMmoaencTers tei. Cuia yrnpyrocTy U 3aKoH
I'yka. MI3mMepeHune cuibl ¢ MIOMOUIBIO TUHAMOMETpa. SBJIEeHNE TATOTEHUS U cUja
TsokecTd. Cuia TSDKECTHM Ha JApyrux IulaHetax. Bec Ttema. HeecomocTs.
CrioxeHne CwII, HalpaBJIEHHBIX 0 OAHOW MHpsMOM. PaBHOmEWCTByrOIIast CHUIL.
Cuna Ttpenus. TpeHUE CKOJIBKEHHS W TPEHHE IOKOsA. TpeHue B NpUpoae U
TEXHUKE.

Hemoncmpauuu.
Habmronenne MexaHM4eCKOro JBMKEHUS Tea.

N3mepenne cKopocTH TPSIMOJIMHEWHOTO ABUKEHUS.
Habntonenue siBlieHUS] HHEPLIUU.
Hab6nronenue u3MeHneHrs CKOpoCTU IPHU B3aUMOICHUCTBUU TETI.
CpaBHeHHE MaccC MO B3aUMOJIEUCTBUIO TEN.
CrioxeHune cuil, HapaBJIEHHBIX 110 OJHOW MPSMOM.
Jlabopamopnwie pabomul u onvimot.
OmnpeneneHrne CKOPOCTH PABHOMEPHOTO [BWKEHHUS (LIapUKa B >KUIKOCTH,
MOJIETIH 3JIEKTPUUECKOT0 aBTOMOOWIIS U TaK Aajiee).
Omnpenenenue cpenHed CKOPOCTH CKOJBXEHHs Opycka WM IIapuKa [0
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHre IIOTHOCTH TBEPAOTO TENA.
OneIT, JEMOHCTPUPYIONIME 3aBUCUMOCTH  pacTshKeHHs  (Iedopmarium)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.



OnbITI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUSI OT Beca
TEJIa U XapaKkTepa CONPUKACAIOIINXCA TOBEPXHOCTEM.

Pa3znes 4. JlaBiieHue TBEPABIX TeJl, ;)KUAKOCTEH U ra3os.

JaBnenne. CriocoObl YMEHBIICHUSI U YBEJIMUYCHUS naBieHus. JlaBieHue
raza. 3aBUCHMMOCTb JaBJeHHUS raza OT 00bEéma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMH, >KUAKOCTAMM M Tra3amu. 3akoH Ilackans.
[THeBMaTHuecKkre MalllWHbL. 3aBUCHUMOCThH JABJICHUS >KUJKOCTH OT TJIyOWHBI.
I'unpocratnueckuit mapagokc. CooOmatomuecs: cocynbl. ['uapaBiamdeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmMocepHoe AaBiaeHue. [I[puyuHbl CyliecTBOBaHUS
BO3yIIHOM 000mouku 3emuin. OnbiT Toppuuennu. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOrO AaBIEHHUSI OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubopsl 1y1s u3MepeHus: aTMocPEepHOro JaBICHUS.

JlelicTBHE )KUJIKOCTH Y T'a3a Ha MOTPYKEHHOE B HUX TEJ0. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue Ten. Bo3myxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYPHI.

[Iepenava naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmiatoiuecs CoCyabl.

I'mapaBnnyecknii nmpecc.

[IposiBieHne necTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teja U
TIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM JKUAKOCTH.

VYcioBue miuaBaHusl TEN: IUIABAHWE WA TOTPYKEHUE TENl B 3aBUCMMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEN Teja U KUJIKOCTH.

Jlabopamopnsie pabomol u onvimol.

WccnepoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOW B
YKUJIKOCTh YaCTH TeNa.

OmnpeneneHre BBITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH Ha TEINO, IOIPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJKUBAOLICH CHJIBI, JIEWCTBYIOLIEH Ha TEJIO B
YKUJIKOCTH, OT MAacCChl Tea.

OnbIThl,  IEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOM B KUIKOCTH YACTH
TeJIa U OT IUIOTHOCTH KUJKOCTH



KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHWE JIOAKU H
OIIpENIETICHUE €€ IPY30II0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOITHOCTH. JHEPrus.

Mexannueckas pabota. MOITHOCTb.

[IpocTbie MexaHW3MBIL: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaswio» MexaHuku. KIIJ[ npocteix wmexanusmoB. Ilpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas 5sHeprus. KuHeTmueckas W IOTEHLMWANIbHAs DSHEPTHUS.
[IpeBpaiienrie OJHOrO BHAA MEXAHUYECKOW SHEPrud B JPYrod. 3aKOoH
COXpPAaHEHUS SHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

[Tpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimot.

Omnpenenenre padOThI CHIIBI TPEHUSI IPYU PABHOMEPHOM JIBUKEHUU Teja MO
TOPU30HTAIBHON TOBEPXHOCTH.

Uccnenosanue ycnoBuid paBHOBECHS pblyara.

N3smepenne KII/] HakJIOHHOM IIIIOCKOCTH.

N3yueHune 3aKk0Ha COXpaHEHUSI MEXaHUYECKOU SHEPTUU.

8 KJIACC
Pa3nen 6. TemioBbie ABJICHUS.

OCHOBHBIEC TIOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJd. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucrammuueckue u amopdubie Tena. OObsiICHEHUE CBOMCTB T'a30B, KUJIKOCTEH
Y TBEPIBIX TEJl HA OCHOBE MOJOXKEHUN MOJIEKYJISPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHUE U KaNWJUISIPHBIE ABJICHUS. TermoBoe pacliupeHue U ckaTue.

Temmneparypa. CBsi3b TEMIEpPATyphbl CO CKOPOCTBHIO TEILIOBOTO JABUKECHUS
gactull. Baytpennss sHeprus. CrnocoObl M3MEHEHHsS] BHYTPEHHEH SHEpPTHUU:
Terionepeaya M COBEpIIieHHe  paboTel.  Buasl  Temmomepenayu:
TETUIONPOBOHOCTh, KOHBEKIIMS, U3TyUYCHUE.

KonnuectBo TenmaoTel. Y aelbHas TEINIOEMKOCTE BEIECTBA. Te€INI000MEH U
TEMJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AEIbHAS TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenbHas Terora



napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIEHUS OT aTMOC(HEPHOTO
JTABJICHMUSL.
BrnaxxHocTh Bo3ayxa.
DHeprus TOIIMBa. Y IeJIbHAs TETUIOTA CTOPaHHSL.
[Mpuntmmner padotel TeruoBbix Asurareneit KIIJ TemmoBoro nBuratens.
TennoBble IBUTATENM U 3a1[UTA OKPYKAIOLIEH CPEBI.
3aKOH COXpaHEHUS U MPEBPALIECHUS SHEPTUU B TEIJIOBBIX MTPOIIECCAX.
Jemoncmpauuu.
Hab6nronenue OpoyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysumn.
HaOnronenue siBneHuid CMauuBaHUs U KaWUISPHBIX SBICHUH.
Habnronenue TerioBoro pacimpeHus Tedl.
N3meHenue paBieHWs ra3a NOpd HM3MEHEHHH O0bEMa W HArpeBaHUU WIH
OXJIaXKJICHUH.
[IpaBuiia u3mMepeHus: TEMIIEPATYPhI.
Buasl Temionepenaun.
OxutaxkieHue Npy COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEIIIHUMU CUJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
Habmronenne kuneHust.
Hab6nronenue nocTostHCTBa TEMIEPATYPBI IIPH IJIABJICHUU.
Mojenu TeIIOBBIX JBUTaTelIeH.
Jlabopamopnwie pabomul u onvimot.
OnbIThI 10 0OHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSAKEHUS.
OnbIThI IO BEIPAIIMBAHUIO KPUCTAJLIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX
TEI.
Ompenenenre AaBiICHUS BO3AyXa B OAJIJIOHE MITIPHIIA.
OnbITHI, IEMOHCTPUPYIOILIME 3aBUCUMOCTD JaBJICHHS BO3/yXa OT €ro o0béMa U
HarpeBaHUs WU OXJIAXKICHUS.
ITpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.
HaGntogenue w3MeHeHUsT BHYTPEHHEH DJHEpruM Tejla B pe3yibTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.
HccnenoBanue siBjIeHUsS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHON U ropsiuen
BO/IBL.
OmnpeneneHrue KOJIMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJIOM MPHU TEMIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIUIUHAPOM.



Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBRA.
UccnenoBanue mpouecca uCnapeHus.
OrnpeneneHrne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaenbHON TEIUIOTHI TUIABIEHUS JIbA.

Pa3znes 7. JiekTpu4yecKne U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja siekTpuuecKkux 3apsiioB. BaumonelcTBue
3apspKeHHBIX Tell. 3akoH KyioHa (3aBUCHMMOCTh CHJIBI  B3aWMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTMYMHBI 3apSAJI0B U PACCTOSHUS MEXK]TY TeJIaMu).

DnekTpuueckoe nose. Hanpssk€HHOCTh dnekTpudeckoro noss. [Ipuamun
CYyNEPHO3ULINH JICKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn smekTpudeckux 3apsgoB. OJIEMEHTApPHBIM  DJIEKTPUYECKUN
3apsa. Crpoenue aroma. [IpOBOAHWUKM W AUABIEKTPUKHU. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBHUSA CYIIECTBOBAHHUS JIIEKTPUUYECKOTO TOKA.
MNcToYyHMKN TOCTOSSHHOTO TOKa. JIE€HMCTBHSI 3JIEKTPUYECKOTO TOKa (TEILIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia  TOKa. ODJIEKTPUYECKOE  HAIPSDHKEHHE.
ConpoTuBIICeHUE IPOBOJIHUKA. Y IEIbHOE COMPOTUBIICHUE BEMIECTBA. 3aKOH Oma
o yyactka uenu. llocnemoBarenbHoe W MapauieNIbHOE COEIUHEHUE
IPOBOJHUKOB.

PaGota u MoOIIHOCTH daeKTpuYecKkoro Toka. 3akoH J[xoymns—JleHa.
DNEKTPUYECKUE ETH U TOTPEOUTEH MIEKTPUIECKoi sHepruH B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHble  MarHuThl. B3anMOAEHCTBME TIOCTOSHHBIX  MAarHHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMIIM U €ro 3HaYeHUe JJIsl )KU3HU Ha3eMJle.
OnbiT Opcrega. MarHutHoe mMoJie 3JIEKTpUYECKOro Toka. IIpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. [[eliCTBME MarHMTHOTO MOJS Ha MPOBOJHUK C
TOKOM. DJIEeKTPOBUTATENb ITOCTOSIHHOTO TOKA. Hcnonp3oBanne
AJIEKTPOABUTATENIEH B TEXHUUECKUX YCTPONUCTBAX U HAa TPAHCIIOPTE.

Onbitel @apajnes. SBneHue >3JI€KTpOMarHUTHOW uWHAyKOuu. [IpaBuio
Jlenma. Dnextporenepatop. CrocoObl MOTYUYEHUS DIEKTPUUCCKON HDHEPTHUHU.
DJIEKTPOCTAHIIUN HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHUS TEN.

JIBa poja 2JIEKTPUUECKUX 3aPsI0B U B3aUMOCHCTBHE 3aPSKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IIIEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS MHIYKIIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsIIOB.



IIpOBOAHUKY U TUAJICKTPUKH.
MoaenupoBaHr€e CUIIOBBIX JTUHUM SJIEKTPUUECKOTO TTOJIS.
M cTOYHUKH ITIOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KHUJIKOCTH.
["a30BbI1i pa3psia.
N3Mepenue cuiibl TOKa aMIepMeTpoM.
N3mMmepenune 3eKTpUIeCKOro HalpssKEHUs BOJBTMETPOM.
Peocrar u MmarasuH COnpoOTUBIICHUN.
B3aumoeiicTBre TOCTOSSHHBIX MAarHUTOB.
MopaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MarHUTa.
MopaenupoBaHue MarHUTHBIX MOJICH MOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarauTHoOE 1oJe TOKa. DJIEKTPOMArHuUT.
JleliCTBHE MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENh MOCTOSHHOTO TOKA.
Uccnenosanue saBiaeHUs 2IEKTPOMArHUTHON UHIYKIUH.
Omnbitel Dapajes.
3aBUCUMOCTh  HAMpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBUU  €ro
BO3HUKHOBEHHS.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnsie pabomol u onvimol.
OnpITel 1O HAONIOACHUIO  DJICKTPU3AIMK  TeJl  MHAYKUUEW U  1Opu
CONIPUKOCHOBEHUH.
UccnenoBanne AEUCTBUA  AJIEKTPUUYECKOTO TMOJISI HA MPOBOJHHUKA U
JTUAJIEKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH TOCTOSIHHOTO TOKaA.
N3MepeHue u peryJmpoBaHue CUIIbI TOKA.
N3mepeHue u peryaupoBaHre HAMPSKCHUS.
HUccnegoBanne 3aBUCUMOCTH CWJIBI TOKa, HAYIIETO YEPe3 PE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HATIPSHKEHUSI Ha PE3UCTOPE.
OnBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD DJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHMKA OT €r0 JUIMHBI, TJIOIIa 1 MTOMePEYHOr0 CEUCHUS U MaTepuara.
[IpoBepka nmpaBuiia CIIOKEHUS HANPSDKEHUM IIPU  IOCIEI0BATEILHOM
COCMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka mnpaBuna sl CUiIbl TOKa NPU TapaUIeIbHOM COEAUHEHUU
PE3UCTOPOB.
Onpenenenue pabOTHI ANEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.



OmnpeneneHrne MOIHOCTY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HAa PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa, HMAYLIErO0 4YeEpe3 JaMIIO4Ky, OT
HaIPsDKECHUS Ha HEW.

Omnpenenenne KIIJ[ HarpeBares.

HccenenoBanre MarHuTHOrO B3aUMOJAECUCTBHS TOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB MPH UX OOBCIMHCHHUH U
pa3ieiICHUHN.

HccnenoBanne neicTBUS 3JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTDh CUJIbI B3aMMOJICHCTBUS KATYILKHU C
TOKOM M MArHHUTA OT CHJIbI TOKA Y HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydenune nericTBUs MArHUTHOTO MOJIA HA TPOBOAHUK C TOKOM.
KoHcTpyrpoBaHnue u nu3ydeHue padoThl JIEKTPOIBUTATENS.

N3mepenune K11/ anekTpoaBUrareibHOM yCTaHOBKHU.

OmeITel IO WCCHENOBAHUIO  SIBJICHUS  DJIIEKTPOMArHUTHOM  WHAYKIWH:
UCCIIEOBAaHUE U3MEHEHUI 3HAYCHUS U HAIIPABIICHUS] MHAYKIMOHHOIO TOKA.

9 KJIACC
Pa3nen 8. Mexanudeckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanpHas Touka. CucremMa oTcuéra.
OTHOCUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE MpSMOJMHENHOE
nemxkenue. HepaBHoMepHoe mpsMonuHelHOe ABWKeHue. CpenHsis U
MTHOBEHHAs! CKOPOCTh TE€Ja MMPU HEPABHOMEPHOM JIBUKECHHHU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHEHOE nBHkeHue. CBOOOIHOE
nagenue. Onbitel ["anues.

PaBHOMeEpHOE nBMMXKEHUE 110 OKPY>KHOCTH. [lepron u yactota oOparieHus.
JluHerHas 1 yriioBas CKOpOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBpii 3akoH Herorona. Bropor 3akoH HeroTona. Tperuil 3akoH
Herorona. [IpuHIun cynepno3unum Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHUs: cujla TPEHHSI CKOJIbKEHUS,
CUJIa TPEHUS TOKOSI, IPYTUE BUbI TPCHUS.

Cwia TsSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
najnenus. JIBmxkenue miaHeT Bokpyr CouHia. [lepBas kocMHuueckass CKOPOCTb.
HesecomocTs n neperpysku.

PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPAOE Telo. PaBHOBecue
TBEPAOrO Tejla C 3aKpPEIUIEHHOM OChIO BpauleHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynsc Tena. U3menenne numnyibsca. IMmyibe criibl. 3aKOH COXpPaHEHUS
nMIysbca. PeakTuBHOE JBHXKEHUE.



Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa cui TsKECTH, YIPYTOCTH,
Tpenus. CBs3b dHeprum U paboThl. [loTeHIMAaNBHAS YHEPTUS Tela, MOTHSATOTO
HaJl TOBEPXHOCTHIO 3eMiM. lloTeHUMambHAs SHEPrusi CKATOW NPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON SHEPTUH. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

Habnronenne MexaHWYecKOro ABMKEHHUS Tella OTHOCUTENBHO PAa3HBIX Tel
OTCYETA.

CpaBHeHHE mNyTell W TPACKTOPUM [BWKEHUS OJHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOpOCTU U YCKOPEHUSI PSIMOJIMHEMHOTO IBUKEHUS.
HccnenoBanue nMpru3HakoB paBHOYCKOPEHHOTO JIBUKCHHUSL.

HaOnronenue nBuxeHus Teia o OKPY>KHOCTH.

HaGnroneHne MexaHMYEeCKUX SIBICHHM, MPOUCXOISIIMX B CHUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHUU OTHOCUTEIBHO
KaOuHeTa (QU3UKHU.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MAcChl TEJIa U IEUCTBYIOIEH Ha HETO CUJIBI.
HaOnronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUM TE.

N3mMmeHeHne Beca Tesa mpyu yCKOPEHHOM JABUXKEHUH.

IIepenaua ummyJsibca Ipu B3aUMOJIECHCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3aUMOACHUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa ITPU HEYNPYTOM B3aHUMO/ICHCTBUH.

CoxpaHeHne UMITyJibca Mpu a0CONMIOTHO YIPYTOM B3aUMO/ICHCTBUU.
HaOnronenue peakTMBHOTO JBUXKECHUS.

CoxpaHeHHne MEXaHUYeCKON SHEPTUU MPU CBOOOTHOM MaJICHUU.

CoxpaHeHrne MEXaHUYECKOW SHEPrUU MPHU JBUKEHUH Teja MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padbomot u onvimol.

KoncTpynpoBanne TpakTa sl pa3roHa M JaJbHEHIIEr0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WA TEJICIKKH.

Ompenenenre CpeaHEN CKOPOCTH CKOJIBKEHUSI OpyCKa WM JIBIKCHUS IIapUKa
10 HAKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpEHUs Tela TMPU PABHOYCKOPEHHOM JIBUKECHHHU TIO
HAKJIOHHOM TIOCKOCTH.

HUccnegoBanne 3aBUCMMOCTH TIyTH OT BPEMEHH TNIPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJlbHOM CKOPOCTH.



[IpoBepka rumotessl: €ciid MPU PAaBHOYCKOPEHHOM JBUXKEHUM 0€3 HaudalbHOU
CKOpPOCTH TYTH OTHOCATCSI KaK psJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOIO
JABJICHHUSI.

Omnpenenenre K03 HUIUECHTA TPEHUSI CKOTTBKCHUSI.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBH>KCHUU Teja 10
TOPU30HTAIBHON OBEPXHOCTH.

Omnpenenenre paboThl CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a C UCIOJIb30BAaHUEM
HETIOJIBH>KHOTO U TTOJABUYKHOTO OJIOKOB.

N3yueHne 3ak0Ha COXpAHEHHUS SHEPTUU.

Pa3nen 9. Mexanuyeckue KoJj1e0aHUs ¥ BOJIHBI.

Konebarenbnoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMIA:
IEpUOoJ, 4YacTOTa, aMIUINTyJa. MaTreMaTU4eCKHii W NPYKUHHBIA MAsTHUKH.
[IpeBpaiiienre 3HEPTUM MpU K0JIeOATEIBHOM JABUKEHUH.

3aryxatomue  koniebaHus.  BwiHyKIeHHbIe  KojeOanus.  Pe3onaHc.
Mexannueckne BoJiHbL. (CBOWCTBA MEXAHWYECKHMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
MexaHnuecKkre BOJHBI B TBEPJIOM TEJE, CENCMUYECKNE BOJIHBI.

3ByK. I'pOMKOCTb 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

HaGmronenne xosmeOaHui Tel II0A OEHCTBUEM CHJIBI TSOKECTH UM CHJIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaOnronenue BeIHYXACHHBIX KOJIEOaHHUM U pe30HaHCA.

Pacnpoctpanenue npooJibHbIX ¥ HOMEPEUHBIX BOJIH (HA MOJIEIIHN).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnwie pabomul u onvimot.

Omnpenenenre 4acTOThHI U IEPHOJIA KOJIEOAaHUH MATEMAaTHIECKOTO MasiTHUKA.
OrnpeneneHre 4acTOThI U NepUoia KojaeOaHu Mpy>XKMHHOTO MasTHUKA.
UccnenoBanue 3aBUCUMOCTH MIEPHO/Ia KOJIeOAHUI TTOABEIIEHHOTO K HUTH TPpy3a
OT JIJTMHBI HUTHU.

UccnenoBanue 3aBUCUMOCTH TEpHOJa KOJICOAHUN MPYKMHHOTO MasTHHUKA OT
Macchl Tpy3a.



[IpoBepka HE3aBUCUMOCTHU MEpUOJa KOJeOaAHUN Ipy3a, MOJABEIIEHHOTO K HUTH,
OT MaccChl Ipy3a.

OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh MEPHOJA KOJCOAHUN MPYKUHHOTO
MasiTHUKA OT MACChI Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaIeHUS.

Pa3nen 10. DiieKTpoMarHuTHoOE 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MOJie. DJIEKTPOMarHuTHele BOJHBL.  CBolcTBa
ANEKTPOMArHuTHhIX BOJH. [Ilkaia anekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npuponaa ceera. Ckopocts cBera. BoIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.
BonHoBEBIE CcBOIICTBaA CBETA.

Jlabopamopnwie pabomul u onvimot.

N3ydeHne CBONCTB SJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHUS.

JlyueBas  mopens cBera. HMcrounmkm — cBera.  [IpsiMonuHErHOE
pactipoctpaneHue cBera. 3atMenuss Connua u JlyHel. OtTpaxeHue cBeTa.
[1mockoe 3epkaino. 3aKOH OTPaKEHHS CBETA.

[Ipenomnenue cBeta. 3akOoH mpesioMiieHUs cBeTa. llonHOe BHyTpeHHee
OoTpakeHHe cBeTa. Mcmosib30BaHWE TIOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xom nydert B smH3e. OnTtudeckas cucrema QoTtoanmapara,
MHKpOCKOMNa W Tejeckomna. ['ma3 kak omrtuyeckass cucrema. bian3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B cmekTp. Omnbitel Heiorona. Cnokenwue
CIIEKTpaJIbHBIX I[BETOB. J{ucniepcus cBeTa.

Jemoncmpayuu.

[IpsiMosiMHEHOE pacIpPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonydenue n3006pakeHUM B IIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuid CBETOBO/I.

Xon ay4eil B cobuparoiiei JInH3e.

Xo[ Iy4der B paCcCEUBAIOIIEH JIMH3E.

[TonyuyeHnue n300pak€eHUi C MOMOUIBIO JIH3.



[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.
Mopens rinasa.

Paznoxenue 6emoro cBera B CHEKTP.

[Tomyuyenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnepoBanne 3aBUCHMOCTH yIJIa OTPaXXEHUs CBETOBOrO Jydya OT yrjia
MaJIcHHUs.

N3yuenune xapakTepUCTUK U300paKeHUs MPeaMeTa B TUIOCKOM 3epKajie.
Hccnenoanue 3aBUCUMOCTH yTJIa TPEJIOMIICHHS] CBETOBOTO JIyda OT yTIJia
NaJICHUS HA TPAHUIIE «BO3yX—CTEKIIO».

[Tonydenue n300pakeHU C MOMOIIBbIO COOUPAIOIICH JIMH3BI.

Onpenenenue (QOKYCHOTO paCCTOSHHUS U ONTHYECKON CHUIIBI coOMparoien
JINH3BI.

OMnBITH IO PA3NIOKEHUIO OETIOTO CBETAa B CIIEKTP.

OnpITel MO BOCHPUSTHIO IBETa MPEAMETOB IMPU HUX HAOIIOEHUU Yepes
LIBETOBbIE (DUIIBTPBHI.

Pasznea 12. KBanToBble ABJICHHSA.

OmneiTel Pezepdopna u nmnanerapHas mojenb atoma. Mojens atoma bopa.
Hcnyckanue u noriomeHrue cBeta aroMoM. KBaHThI. JIMHEWYaTbIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa- u raMmma-usinyderusi. CTpoeHue aTOMHOTO
anpa. Hyknonnas wMopxens aromHoro sapa. M3oromsel. PannoakTuBHBIE
npeBpauieHus. [lepron nonypacnaaa aTOMHBIX SIIEP.

SAnepHblie peakuuu. 3aKOHbI COXPAHEHHS 3apsAI0BOIO U MacCOBOTO YHUCEI.
OHeprus CBsi3U aTOMHBIX sAnep. CBsA3b Macchl M 3HEpruu. Peaknnn cuHTE3a U
nenenus sanep. Uctounnku sneprun CoiHIA U 3BE3I.

SnepHas sHepreruka. JleMCTBUS pagMOAKTUBHBIX M3JIyYCHHN HA KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CnexTpbl U3 Ty4YEHHUS U MOTJIOLIEHUS.

CrekTpbl pa3aTuYHBIX Ta30B.

CnekTp Bojopoa.

Habmronenue tpexoB B kamepe Busbcona.

Pabota cuérurika HOHU3UPYIOIIUX U3TyUEHHI.

Peructpanus u3nydeHus: IpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnsie pabomul u onvimot.

HabGnronenue CrutoniHpIX U TMHEHYAThIX CIEKTPOB H3TyUEHUSI.
HccnepoBanue TpeKOB: U3MEPEHUE IHEPTUU YACTUIIBI [0 TOPMO3HOMY ITyTH (TI0
dboTorpadusm).



N3mepenune painoakTUBHOTO (pOHa.

IToBTOpPHTEIHLHO-00001IIAIO U MOYJIb.

[ToBTOpHUTENBEHO-000011IAtOIIN I MOJyJIb npeHa3HayeH IS
CUCTEMATH3allMM ¥ O00OOIIEHHS MPEAMETHOIO COJEpKAaHUS U OIbITa
JESITEIbHOCTH, TPUOOPETEHHOTO MPU U3YUYEHUHU BCErO Kypca (PU3UKHU, a TaKKe
JUIS TOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (PU3HMKE NS
00y4aromuxcsi, BHIOPaBIIUX ATOT yUeOHBIN MpeIMeET.

[Ipn uW3ydeHHH IDAHHOTO MOJIYJIA PEATM3YIOTCS M CHCTEMATH3UPYIOTCS
BUJBl JIEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBAECTCS JAOCTHXKEHHE
OPEIMETHBIX W METAllPeIMETHBIX IUIAHUPYEMBIX pPE3YJIbTaTOB OOy4EHHUs,
(opMupyeTCcsl eCTECTBEHHOHAYUYHasi TPAMOTHOCTh: OCBOCHHE HAYUHBIX METOJIOB
MCCJIEIOBAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJCHUE YMEHUSIMU OOBSICHITh
(u3nuecKue sBJICHUA, PUMEHSS MOJIyYeHHbIE 3HAHUS, pellaTh 3aJlayd, B TOM
YHCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMAIBPHO ~ JEATENBHOCTHBIM  XapakTep  JAaHHOIO  paszena
peanu3yeTcs 3a CUET TOro, 4To 00y4arOUIMECs BBITOIHSIIOT 3aaHMs], B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHWWA pACIIO3HABAaTh U HAYYHO OOBSICHITH
(uznyeckue sIBICHUS B OKPYKAIOUIeH MPUpoie U OBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUH, B
TOM YHKCIIE JJI IPOBEPKHU TUIIOTE3 U MOITYUYEHUS] TEOPETUUECKUX BBIBOJIOB;
O0OBSACHATH HAYYHbIE OCHOBBI HanOO0JI€e BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUWA, HAOpUMep, NPAKTUYECKOIO  MCIOJB30BaHUS  Pa3IMYHBIX
MCTOYHMKOB 3HEPIMHU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUS BCEX
U3BECTHBIX BUOB SHEPIHUHU.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30oBaHUsHAIPABICHO
Ha  JOCTWKEHWE  JINYHOCTHBIX,  METANpPEeIMETHbIX W  NPEIMETHBIX
00pa3oBaTENIbHBIX PE3YJIHTATOB.

B pesynbrare wusydeHus GU3MKH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y 00ydaromierocst 0yayT cOpMUPOBAHBI CIETYIOIUETUIHOCTHBIC
pe3yabTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

— NPOSBJIEHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(u3HUECKON HayKU;

— LIEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) rPaKIaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS S

— FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM IOCTHKEHUN
du3uKY;

— OCO3HAHHME BAXXHOCTH MOPAJbHO-3TUYECKHX IPUHUMUIIOB B AESATEIBHOCTU
YY€HOTI0;

3) ACTETHYECKOr0 BOCIIMTAHUS:

— BOCIIPHUSTHE 3CTETUYECKHX KauecTB (DPU3MUECKOM HayKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

— OCO3HAaHME IIEHHOCTH (U3MYECKOM HAyKHM KaKk MOIIHOTO WHCTPYMEHTa
IO3HAHUSI MUPa, OCHOBBI Pa3BUTHs TEXHOJIOTHM, Ba)KHEHUIIEH COCTABJISIOLICH
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JIIOOO3HATEILHOCTH, MHTEpeca K HCCIEI0BATENIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJIbTYpbl  3A0POBbS W  IMOIHOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHUE LIEHHOCTH Oe30macHoro obpaza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXXHOCTU TMpaBWJl 0E€30MacHOro IMOBEACHHUS Ha
TpaHCIOPTE, Ha JOpOrax, C SJEKTPUUYECKUM U TEIUIOBBIM O0OPYJOBAaHUEM B
JOMAIIIHUX yCIIOBUSAX;

— c(hOpMHUPOBAHHOCTh HaBBbIKA peQIeKCUM, TPU3HAHUE CBOEro IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro 4ejoBeKa;

6) Tpy10BOT0 BOCIIUTAHUSI:



— AKTUMBHOE y4YaCcTH€ B pEUICHUM NPAKTUYECKUX 3aJ1ad (B paMKax CEMbH,
0o0pa3oBaTEeNbHOM OpraHu3allMy, TOpojaa, Kpas) TEXHOJOTMYECKOW U
COILIMAJIbHON HAMPAaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (HU3UUECKUX 3HAHUI;
— MHTEPEC K NPAKTUIECKOMY U3YUEHHIO IpodeccHil, CBSI3aHHBIX C PUZUKOM;

7) 3KOJIOTHYeCKOT0 BOCTUTAHMA:

— OpHEHTalMs Ha NpUMEeHeHHe (U3MUECKUX 3HaHUM g pelieHus 3ajaad B
00JIaCTU OKpy»Xaroled Cpenpl, IUIAHUPOBAaHUS TOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX MTOCJIEICTBUM JIJISl OKPY KAIOIIEH CPEAbL;

— OCO3HaHHWe II00aIBHOrO XapakTepa SKOJOTHYECKUX MpoOJieM U MyTed HuX
peleHus;

8) aganTanmuu K HM3MEHSIOIUMCH YCJIOBHSIM CONMAJBLHOW M TPHUPOTHON
cpeabl:

— NOoTpeOHOCTh BO B3aMMOJCHCTBUM NPHU BBINOJIHEHUU HCCIEAOBAHUNA MU
MIPOEKTOB (PU3NUYECKON HANIPABIECHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIMAPYTHX;
— TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO
NEeSATENbHOCTD;

— NOTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIHPOBATH
UJIeU, IOHSTHUS, TUIOTE3bI O (PU3NUYECKUX OOBEKTAX U SBIICHUSX;

— OCO3HaHME NePUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIaCcTH
bu3uKy;

— IUIAaHMPOBAHHE CBOETO pPa3BUTUS B MNPUOOPETEHUH HOBBIX (PU3UUECKUX
3HAHUM;

— CTpEMJIEHUE aHAIM3UPOBATh U BBISBJIATH B3aUMOCBSI3H MPUPObI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

— OILICHKa CBOMX JEWCTBHM C YYETOM BIMSHUSA Ha OKPYKAIOIIYIO Cpeny,
BO3MOYHBIX TJI00AJIbHBIX MTOCIEICTBHMA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesyibTare ocBOeHHS TporpaMMbl O (pU3WKe Ha YPOBHE OCHOBHOTO
obmero  oOpazoBanusi y  oOydaromerocss  OyayT  chOpMHpPOBaHbI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITUC MO03HABATEIIbHBIC
YHHBEpCaJIbHbIC Y4YeOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEPCAJIbHBIC
yueOHbIC ICHCTBHS, PETYJIATUBHbBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBbIE yHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBUS



Ba3oBble JJoruuyeckue 1elcTBUA:
BBISIBJISITh U XapaKTE€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIaccUu(UKAIMKM, OCHOBAHHS IS
0000I1IeHNS ¥ CpaBHEHUS,
BBISIBJISITh 3aKOHOMEPHOCTH U IPOTHUBOPEYMsSI B paccMaTpUBaeMbIX (akTax,
JaHHBIX U HAOMIOJECHUSIX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBS3H MPU U3yUYeHUU (PU3HUECKUX SIBICHUN
U [IPOLIECCOB, JEJIaTh BBIBOABI C UCIIOJIB30BAHUEM JIEAYKTUBHBIX U MHYKTUBHBIX
YMO3aK/IIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BETUUNH;
CaMOCTOSITENIbHO BbIOMpaTh CIOCOO pelieHus y4uyeOHOH (u3nueckol 3amauu
(cpaBHEHHE HECKOJIBKMX BAPUAHTOB PELICHMsI, BBIOOp HamOoJee MOAXOASILEro
C YU4ETOM CaMOCTOSTEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/IbCKHe AeHCTBUA:
UCII0JI30BATh BOIPOCHI KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
IPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIBIT, HECJIOXKHBIN
(bU3UYECKUI SKCTIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHNE (PU3UUECKOTO SABICHUS;
OLICHUBATh Ha MPUMEHUMOCTb U JTOCTOBEPHOCTh HH(POPMALIHIO, MOJYUYEHHYIO B
XO0/JI€ UCCIIE0BAHMS WIIU SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
OpOBEAEHHOTO HAOJIIOICHUS, OIIbITA, UCCIIEIOBAHMS;
MIPOTHO3MPOBATh BO3MOXKHOE JAJIbHENIIEE pa3BUTHE (PUBHUECKUX MPOLIECCOB, a
TAaK)K€ BBIIBUTATh MPEANOJIOKEHHUS 00 MX PAa3BUTUM B HOBBIX YCJIOBHSX U
KOHTEKCTaXx.

Pabora c undgopmanmeii:
MIPUMEHSTD PA3JIMYHbIE METObl, HHCTPYMEHTHI U 3aIIPOCHI IIPU MMOMCKE U 0TOOpE
MH(OpMaMK WU JAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOW (u3nuecKou
3a/1auu;
aHAJIM3UpOBaTh, CHCTEMATU3UPOBaTh M MHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUIOB U POPM MPEACTABICHHUS;
CaMOCTOSITEJIbHO BBIOUPATh ONTUMANIbHYIO (hOpMY TpeacTaBieHUs HH(OpMAIUU
U WUTIOCTPUPOBATH PEIIaeMble 3a/1a4d HECJIOKHBIMU CXeMaMH, JuarpaMMami,
WHOU TpadUKOi U UX KOMOMHAIIMSIMHU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:
B X0JIe 00CYXAeHUSI yueOHOT0 MaTepHalia, pe3yJibTaToB JaOOpaTOPHBIX padoT U
MIPOEKTOB 33J1aBaTh BOIPOCHI 10 CYILIECTBY 00CYk1aeMOil TEMbI U BBICKA3bIBATh



WJIeU, HAICJICHHBIC HA PEIICHHE 3aJa9d U MOJIepKaHUE OJIaroXeaTeIbHOCTH
OOIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHS C CYXICHUSAMHU JPYTHX YYaCTHUKOB JIHAJIOTA,
0oOHapyKUBaTh Pa3JIMUNE U CXOJCTBO TO3UITHI;

BBIPQKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMChbMEHHBIX TEKCTAX;

nyOJUYHO TMPEJACTABIATh PE3YJIbTAThl BBITIOJIHEHHOTO (PU3WYSCKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TPOCKTA);

MMOHUMAaTh W HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAITHHOMN
paboThI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MIPUHUMATH TICJIM COBMECTHOM JEATEILHOCTH, OPTaHN30BBIBATh JICUCTBUS IO €€
JOCTHKEHHUIO: pacHpeAessaTh POJIM, OO0CYXJaTh IPOIECChl M  PE3ybTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATh CBOIO YacTh PabOTHI, JOCTUTAas KA4eCTBEHHOTO pe3yJbTara I10
CBOEMY HAIPABJICHUIO W KOOPAWHUPYS CBOM JEHCTBUS C APYTUMH UYJICHAMHU
KOMAaH/IbI;

OIICHHWBATh KAa4eCTBO CBOCrO BKJIajJa B OOMMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBepcajbHble Yy4eOHbIe AelCTBHUS

Camoopranuzamnus:
BBISIBJISITH MTPOOJIEMBbI B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsiX, TPEOYIOIIMX st
penieHus pU3NIeCKuX 3HAHUM;
OpPUEHTHUPOBAThCA B pa3IMYHBIX  NOAXOAAX  NPUHATHS  pEUIeHUU
(MHAMBUAYATBHOE, TPUHATHE PELICHUS B TPYNIE, IPUHATUE PELICHUI TPYIIION );
CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHUs PU3NUEeCcKOr 3a/1a4u WK IJIaHa
UCCIIEIOBaHUS C YUETOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh MpeJiaraeéMble BapuaHThl PEICHMI;
JienaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U Mpejiarath rjiaH e€ N3MEeHEeHHUS;
OOBACHATH  MNPUYMHBI  JOCTHXKEHUS (HEeIOCTHXKEHUS])  PEe3yJIbTaTOB
NEeSTEIbHOCTH, aBATh OIIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3UYECKOro MCCIEIOBaHMs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
MU3MEHHUBIIMXCSA CUTyallul, YCTAHOBJIEHHBIX OIMUOOK, BOZHUKIIMX TPYIHOCTEH;
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSM;



CTaBUTh ce€0s HA MECTO JIPYroro 4eJoBeKa B XOJ€ CIOpa WM JUCKYCCHHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
MpHU3HaBaTh CBOE MPaBO Ha OIMMOKY MPHU perieHnd (U3MUECKUX 3a/1ad WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE KE MIPaBO APYroro.
NPEAMETHBIE PE3YJIBTATHI
K xoHity 00yueHusi B 7 Kjacce IpeIMETHbIC PE3YJIbTaThl HA 0a30BOM

YPOBHE JI0JKHBI OTpaXkaTh C(POPMUPOBAHHOCTh Yy OOYUAIOIINXCS YMEHUI:
MCIIOJIb30BaTh MOHATHA: (PU3UUECKHIE U XUMHUECKUE SBJICHUS, HAOTIOACHHE,
AKCIIEPUMEHT, MOJENb, THUIOTE3a, EIUHUIBI (PU3NYECKUX BEJIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, )KUAKOE, Fa3000pa3Hoe),
MEXaHUYECKOE JIBUKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOIMHENHOE),
TPAEKTOPHsI, paBHOJAEUCTBYIOIIAs cuila, Aedopmanusd (ynpyras, IacTudeckas),
HEBECOMOCTh, COOOILIAIONINECS COCYIbI;

paznuyaTth sBiIeHUs (AUQQy3us, TEIUIOBOE [BW)KEHHE YaCTHI[ BEIECTBa,
PaBHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE JIBIYKEHUE, UHEepLus,
B3aMMOJICHCTBHE TEJI, PABHOBECHE TBEPIABIX TeEJI C 3aKPEIUIEHHOW OCBIO
BpalleHus, Nepenada JaBJIeHUs TBEPIAbIMU TelNaMH, >KHJIKOCTAMH U Ta3aMu,
aTMOC(epHOE JIaBJICHUE, IIJIaBaHUE TEJl, IPEBPAILIECHUS MEXAHUYECKOW SHEPTHH )
[0 ONHCAaHUI0 MX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHUE;

pacrno3HaBaTh IPOSBICHUE M3YUYEHHBIX (U3UUYECKUX SIBICHUM B OKpYKaroOIIeM
MHUpE, B TOM 4ucjie (PU3NUECKUE SIBICHUS B MPUPOJE: MPUMEPHI ABUKEHUS C
Pa3JIMYHBIMHA CKOPOCTSIMM B KMBOW Y HEXKUBOM MPUPOJE, TEUCTBUE CUIIBI TPEHUS
B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JABJICHUS Ha KUBOM OpraHu3M,
IUTaBaHUE PBIO, pblYaru B TEJE YEJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B yueOHY10, BBIIEISATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) PUZNYECKUX
SIBIICHUI;

OMKCHIBATH HM3YYEHHBIE CBOMCTBA Tel M (DU3MYECKUE SBICHUS, MCIOIb3YS
¢u3nueckue BeNUYMHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMs, MYTb,
CKOPOCTb, CPEIHSsI CKOPOCTh, CUJla YIPYIOCTH, CHJIA TSYKECTH, BEC Tella, CHJja
TpEeHUs, JaBieHUE (TBEPAOrO TeENA, >KUIKOCTH, Ia3a), BHITAIKUBAOMIAA CHIIA,
MexaHu4eckasi paboTa, MOUIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIIMEHT
MOJIE3HOTO JEMCTBUS MEXAaHU3MOB, KHHETUYECKas M MOTEHIMAJIbHAS DHEPrus),
OpU OINUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIOIb3YyEMBIX
BEJIMYMH, UX OOO3HAYEHUS W EeAMHMULBI (U3MUECKUX BEIMYUH, HAXOAWUTH
(GopMyIibl, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEIMUYHHY C APYTUMU



BEJIMYMHAMH, CTPOUTh TpaduKd H3YYCHHBIX 3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYMH,;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3UUYECKHUE SIBJICHUS U MPOIECChI, UCTIOIb3YS
MpaBUJia CJIOKEHMs cull (BAOJb OJHOM mpsmoii), 3akoH ['yka, 3akon Ilackais,
3aKOH ApxuMmesa, MPaBUJIO paBHOBecHs pbiuara (0J0Ka), «30J0TOE MPABUIIO
MEXaHUKHU, 3aKOH COXPAHEHUS MEXAaHWYECKON BSHEpruy, NpU 3TOM JaBaTh
CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3alKChIBATh €ro MaTeMaTHYECKOe
BBIPAKECHHE,

OOBSCHATH (PUBNYECKUE SBJICHHMS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIIC U B
KOHTEKCTE€ CHUTYyallMii MNPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BbISABIATH
PUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1-2 Jormyeckux
maroB ¢ omopod Ha 1-2 u3y4YeHHBIX CBOWCTBAa (PU3MUECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemiath pacyéTHbIe 3a1adu B 1—2 nelcTBUS, UCHOJB3Ys 3aKOHBI U (HOPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJauyd
3aMUChIBaTh KPATKOE yCIIOBUE, OJICTABIATH (PU3MUECKUE BEIUYMHBI B (POPMYJIBI
U NPOBOAMUTH PAcy€Thl, HAXOJUTHb CIPABOYHBIE JIAHHBIE, HEOOXOAMMBIC IS
pelieHusl 3a1ad, OLEHMBATh pEATUCTUYHOCTh MOJYYEHHOW (U3HUECKOU
BEJINYUHBI;

pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU (PU3HUUECKUX
METOJ0B, B OIIMCAHUU UCCJIEAOBAHUS BBIICIATH IIPOBEPSIEMOE IIPEATIOIOKEHNE
(rumotesy), pa3inyaTh U UHTEPIPETUPOBATH MOJIYUEHHBINA PE3YNbTAT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BBIBOJIBI 10 €r0 pe3yjibTaTaMm;

IIPOBOJUTH OMBITHI 1O HAOTIOAEHUIO (DU3UYECKUX SIBICHUU WU (PU3UUECKUX
CBOMCTB Tei: (HOpMyIHpOBaTh MPOBEPSEMBbIE NPEANONOKEHUs, COOMpaTh
YCTAHOBKY M3 MPEIJIOKEHHOrOo 00OpYyJIOBaHUs, 3allMChIBaTh XOJ OIbITa U
bopMyJIMpOBaThH BHIBOJIHI,

BBITMOJIHATH MPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, Macchl Tena, o0bEMa,
CHJIBI U TEMIIEpPaTypbl C UCIOIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB,
3aMuChIBaTh TOKa3aHWS MPUOOPOB ¢ yYETOM 3aJaHHOM  aOCOJIOTHOM
IIOI'PEITHOCTHA U3MEPEHUN;

MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3UMYECKONW BEITUYUHBI OT
IpPYrod ¢ HCIOJb30BAHUEM TMPSMBIX HM3MEPEHUM (3aBHCUMOCTH IIyTH
PABHOMEPHO JABWXKYIIETOCA Tejaa OT BPEMEHH ABIKCHMS TEJd, CWIbI TPEHMS
CKOJBKEHUs OT Beca Tena, KadecTBa OOpabOOTKM TOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHWJIbl TPEHHS OT IUIOIIAAM CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrocTU OT YJIMHEHWSI TPYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT OO0BEMA
IIOIPYKEHHOM YacCTU TeJa W OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH OT



IUIOTHOCTA TeJa, OT TJIyOMHBI, HAa KOTOPYIO TOTPYKEHO TeJO, YCJIOBUMU
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHSA pblyara M OJOKOB), y4acTBOBATH B
IUTAHUPOBAHUU YUE€OHOTO HCCIEAOBaHMS, COOMpPATh YCTAaHOBKY U BBIMOJHSATH
U3MEpPEHUs, CIeAysd MpeUIoKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJbTaThl
MOJIy4YeHHOM 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUJE NPEIJIOKEHHBIX
TabuIl U TpaduKOB, JIeJaTh BHIBOBI MO Pe3ybTaTaM UCCICIOBAHUS;
MIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PUZNUECKHUX BETMYHUH (IUIOTHOCTH BEIIECTBA
KUJIKOCTH U TBEPAOTO TENA, CHIIA TPEHUSI CKOJIbKEHHUSI, IaBICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJA, ICMCTBYIOIIAS HA TIOTPYKEHHOE B KUJIKOCTh TEJIO,
K03 PULIMEHT TI0JIE3HOTO NEUCTBUSL  TPOCTBHIX MEXAHU3MOB), cnenys
MPEI0)KEHHOW UHCTPYKIIMU: TIPYU BBIMOJHEHUN U3MEPEHUM cOOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISTH 3HAYEHUE UCKOMOI BEJIMYHHBI;
coOJII0/1aTh MpaBWJIa TEXHUKU 0€30MacHOCTH TpH paboTe ¢ 1abopaTOpHBIM
000pyT0BaHUEM;

yKa3bIBaTh MPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETP, COOOIIAIOIIMECS COCylbl, OapoMeTp, phblyar,
ITOIBYDKHBIN M HEIIOABYDKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTE;

XapaKTepU30BaTh MPUHIIMIIBI JEUCTBUS MU3YUYECHHBIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON HAa UX OMUCAHMS (B TOM YHUCIIE: TIOAIIUITHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABINYECKHNA IPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOMN
HacocC, apeoMeTp), MCMOJIb3ysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUN U
HE00XoANMbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJUTH TPUMEPHI (HAXOIUTh MHPOPMAIMIO O MPUMEpax) MPAKTUUECKOTO
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JKU3HU ISl 00eCTIeueHus
0€30MacHOCTH MpHU O0pallleHnH ¢ TPUOOpaMu U TEXHUYECKUMHU yCTPONUCTBAMH,
COXpaHEHUsl 3J0pOBbS W COOJIOJEHUS HOPM HKOJOTMYECKOTO MOBEICHHS B
OKPYXaroUIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(OpMalnu B IHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN U MYTEM
CpaBHEHUS PA3TUYHBIX HICTOYHUKOB BBIJEISITH HHGOPMAIIHIO, KOTOPAs SBIISCTCS
IPOTUBOPEUYUBON UITM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMIOJHEHUH Y4YEOHBIX 3aJaHUi HayYHO-TIOMYJISPHYIO
auTepatypy (U3MUECKOro COAEpKaHUs, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu  HWHrepHer, BiuageTb NpuéMamMu  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOUM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHbIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(POpMALIUU (PUZUYECKOTO COAEPKAHUS, B TOM YHUCIIE
nyOJMYHO JIeNaTh KpaTKue COOOUICHHs O pe3yJibTaTaX MPOEKTOB MM y4eOHBIX



WCCJIEOBAaHNM, MPU 3TOM TPAMOTHO HCHOJIb30BaTh W3YyUYECHHBIA TMOHSITUHWHBINA
anmapart Kypca GU3MKH, COMPOBOKIATH BHICTYIIIICHUE MPE3CHTAIUCH;

OpU  BBIMOJHEHUU Y4YE€OHBIX TMPOEKTOB M MCCIEIOBAHUNM paclpenesiaTh
0053aHHOCTH B TPYNIIE B COOTBETCTBUU C IMIOCTABIEHHBIMU 33/1a4aMHt, CIEAUTh3a
BBITIOJIHEHUEM TUTaHa JCHCTBUM, aJeKBATHO OLIEHMBATh COOCTBEHHBIN BKJIa/IB
NESTEIbHOCTh TPYMIbl, BBHICTPABAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
YUUTHIBAasE MHEHHE OKPYKAIOLIUX.

K xoniy oOydenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:
UCIIOJIBb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHKCHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSIHUS BELIECTBA, KPUCTALNINYECKUE U
amop(@HbI€ Tea, HACBIIEHHBIM 1 HEHACBIIIEHHBIN MMap, BIaXKHOCTh BO3/1yXa,
TEMIIepaTypa, BHYTPEHHSSI DSHEpPrus, TEIUIOBOM JBUTATENlb, 3JIEMEHTAPHBIN
ANEKTPUYECKUH 3apsif, SJIEKTPUUYECKOE IO0JIE, MPOBOJHUKU U JAUDIIEKTPUKH,
MOCTOSIHHBIN AJIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMPEHUE M CXKaThe, Tervlonepeaaya,
TEIJIOBOE€ pPABHOBECHE, CMAUYMBAHME, KANWLUISPHBIE SBICHUS, HCHapEeHUE,
KOHJICHCAIUs, IUIaBJIEHUE, Kpuctaumizanus (OTBEpAEBaHUE), KHUIICHUE,
Teruionepeaava (TemIONPOBOIHOCTh, KOHBEKIUS, HU3IyUYCHHUE), DJICKTpU3AIUs
TE€JN, B3aMMOJEHCTBHE 3apsAlO0B, ACHCTBUS SJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, JEHCTBHE MArHUTHOTIO TIOJS Ha
MPOBOAHUK C TOKOM, OJJICKTPOMAarHMWTHas WHAYKIUS) 1O ONHUCAHUI0 HUX
XapaKTEPHbIX CBOWCTB M HAa OCHOBE ONBITOB, JAEMOHCTPUPYIOIIMX JAHHOE
¢dusnuecKoe SBICHHUE;
pacno3HaBaTh MPOSIBICHUE WM3YUYEHHBIX (U3MUECKHUX SIBICHUN B OKPYKAIOIIEM
MUpE, B TOM YHCIie PU3NUECKHE SBICHUS B PUPOJIC: TTOBEPXHOCTHOE HATSKEHUE
Y KallWJUISIPHBIE SBJICHUS B IPUPOJIE, KPUCTAILIBI B pUpoe, u3inyueHue CoHia,
3aMep3aHue BOJAOEMOB, MOPCKUE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEA,
CHEera, OJEKTPUYECKHUE SIBICHUS B arMmocdepe, dIEKTPUUIECTBO SKUBBIX
OpraHU3MOB, MAaTHUTHOE T0JI€ 3€MJIH, Ipeiid MOITFOCOB, POJIb MATHUTHOTO OIS
JUIS1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH ) PUZHMUECKUX
SIBJICHUI;
OMHCHIBATh W3YYEHHBIC CBONCTBA TeNl U (U3HUECKUE SBIICHUS, HCIOJb3YS
¢u3nueckrue BENMYMHBI (TeMIeparypa, BHYTPEHHSISI DHEPrus, KOJIMYECTBO
TEIJIOTHI, yJieJbHAsl TEIUIOEMKOCTh BEIECTBA, YJIEJbHAsl TEIJIOTA IUIABJICHMS,
yJAelibHas TEeIioTa mapooOpa3oBaHMs, yAelbHAs TEIUIOTa CrOpaHHs TOIUIMBA,
KO3 DUIIMEHT MOJIE3HOTr0 AEHCTBUS TEIJIOBOM MAIlIUHbI, OTHOCUTEIbHAS



BJIQKHOCTh BO3JyXa, DJJEKTPUUYECKUU 3apsi, CHJIA TOKA, 3JIEKTPUUYECKOE
HaIpsSDKEHUE, CONPOTUBIIEHHE MPOBOAHHUKA, YAEIBHOE CONpPOTUBIICHUE
BelIECTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa), MpPU OINUCAHUU
OpaBUWJIBHO TPAaKTOBaTh (DU3MYECKUNA CMBICI  HCIHOJIb3YEMbIX BEIUYMH,
0003HaYEHUS ¥ €AUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh  (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIMYUHY C APYTUMHU BEIHMUYMHAMH,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUe SIBICHUS U MPOIIECChI, UCIOIb3YS
OCHOBHBIC  TIOJIOKEHHS ~ MOJIEKYJISAPHO-KMHETUYECKOM  TEOPUH  CTPOCHHS
BEILIECTBA, MPUHLHUII CYNEPHNO3ULUHU TOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHHUs 3apsaaa, 3akoH OMa i ydacTka 1enu, 3akoH Jxoyns—Jlenua,
3aKOH COXPAHEHHMs SHEPI'HH, IPU ITOM JIaBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKCHMUE;

OOBSACHATH (PU3MUECKHUE TPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil NPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUYHMHHO-
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHNE U3 1—2 JTOTHYECKHX IIaroB ¢ OMOPOU
Ha 1-2 u3ydeHHBIX CBOMCTBA (M3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEN;

pemath pacuéTHble 3a7aud B 2—3 NEHCTBUS, UCIONIB3Ys 3aKOHBI U (HOPMYIIbI,
CBSI3bIBAIOIIME (PU3MYECKUE BEJIIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3ajauu
3aMMUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK AAHHBIX JUJISl PELIEHUS
3a/ayd, BBIOMpaTh 3aKOHbI W (OpMyJbl, HEOOXOOUMBIE sl €€ pEeIIeHHUs,
OPOBOAUTH PACU€Thl M CpPAaBHUBATh IIOJYUYEHHOE 3HAaY€HUE (PU3NUYECKOU
BEJIMYMHBI C U3BECTHBIMH JIAHHBIMU;

pacno3HaBaTh MpoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX
METOJIOB, HCIOJIb3ysl OIMCAaHWE WCCIENOBAHMS, BBIACHATh IMPOBEPSEMOE
MPEANOJOKEHNE,  OLUEHUBATh  MPABWIBHOCTh  MOpSAKA  MPOBEACHUS
UCCJIeIOBAHUS, JIEJIaTh BBIBOJIBI;

MIPOBOJIUTH OIBITHI TIO HAOIOACHHUIO (PU3NYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB TeJl (KallMJUIAPHBIE SBJICHMS, 3aBUCUMOCTb JABJIEHUS BO3yXa OT €ro
0o0bEMa, TemmepaTypbl, CKOPOCTH Mpolecca OCThIBAHWS M HArpeBaHus Npu
U3ITyYeHUH OT I[BETa M3Jyyaroliel (Moriouaroiei) moBepXHOCTH, CKOPOCTh
UCIIApeHHUs] BOABI OT TEMIEPATYyphbl XKUAKOCTH M IUIONIAAH €€ MOBEPXHOCTH,
ANEKTpU3alus  TeJI M B3aUMOJACHCTBUE  BJIEKTPUUYECKUX 3apsJI0B,
B3aMMOJICUCTBHE TIOCTOSHHBIX MAarHUTOB, BU3yaJW3allis MarHUTHBIX TOJIEH
NOCTOSIHHBIX MAarHWTOB, JEUCTBUSI MarHMUTHOIO TMOJISI HA MPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTATENSI MOCTOSIHHOIO TOKA):
dbopMyIMpOBATH MPOBEPSIEMbIE TPEANOI0KEHUS, COOUPATh YCTAHOBKY M3



MIPEIOKEHHOTO O0OpYAOBaHMS, OINUCHIBATH XOJ OMBITAa U (HOPMYIUPOBATH
BBIBOJIBL

BBITIOJTHATh TIPSIMBIE W3MEPEHHS TEMIIepaTyphbl, OTHOCHUTEIHHON BIAKHOCTH
BO3/IyXa, CHJIBI TOKA, HAMPSDKEHUS C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U
JTaTYNKOB (PH3UUECKUX BEIWYHMH, CPABHUBAThH PE3YJIbTAThl H3MEPESHUHN C YIETOM
3aJJaHHOM a0COIOTHOM MOTPEITHOCTH;

NIPOBOJIUTh HCCIEIOBAHUE 3aBUCHUMOCTH OJHON (HM3MUYECKON BEIMYMHBI OT
JIPYTOH C MCIOJIB30BAHUEM TIPSAMBIX WU3MEPECHUN (3aBUCUMOCTH COTIPOTHBIICHUS
MPOBOJIHAKA OT €ro JJIMHBI, TUIONIAJAW TOTIEPEYHOTO CEUYEHUS W YyIEITHbHOTO
COTPOTHUBJICHUS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA, UJIYIIIETO Yepe3 MPOBOIHHUK,
OT HaNpsDKEHWs Ha MPOBOJHUKE, HCCICJAOBAHHE IOCIEIOBATEIHLHOTO U
NapajuIeNbHOTO COCIMHEHUI TMPOBOJHHUKOB): TUIAHUPOBATH HCCIIECIOBAHHE,
coOMpaTh YCTAaHOBKY M BBITOJIHATH U3MEPCHHUS, CIICAYsI TPEIJI0KEHHOMY TUIaHY,
(GUKCHpOBaTh pe3yJbTaThl TOJYYCHHONW 3aBUCUMOCTH B BHJC TaOIHI] H
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE M3MepeHus (U3MYECKUX BeJIMUMH  (ylenbHas
TEMJI0EMKOCTh BEIIECTBa, COMPOTUBIICHUE MPOBOJHHUKA, paboTa U MOIIHOCTH
AIIEKTPUIECKOTO TOKa): TJIAHUPOBATH U3MEPCHUS, cobupaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIIEIys TPEIIOKEHHOW WHCTPYKIUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUMHBI;

coONo/IaTh TpaBWJIa TEXHUKKA O€30macHOCTH TpH pabore ¢ JabopaTOPHBIM
000pynOBaHUEM;

XapaKTEPHU30BaTh MPUHIIAITBI TCUCTBUS M3YUYCHHBIX MPUOOPOB M TEXHUYECCKUX
YCTPOKWCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YHCIIC: CUCTEMa OTOILICHHUS JOMOB,
TUTPOMETP, TTapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETP, CYETUMK IIIEKTPUIECKOMN
DHEPTUU, dIEKTPOOCBETUTEIIbHBIE PUOOPHI, HATPEBATEIBHBIE YIEKTPOTPUOOPHI
(mpumepsr), AIEKTPUICCKUE MIPEIOXPAHNUTEITH, AIIEKTPOMATHUT,
AIEKTPOJIBUTATEh TOCTOSSHHOTO TOKa), WCIOJB3YysS 3HAHHUS O CBOWCTBAX
bu3HUeCcKUX SBJICHUN U HEOOXOUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOMCTBA U M3MEPHUTEIIbHBIC MPUOOPHI
M0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (JKUIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOpaHUs, SJCKTPOCKOTI,
peocTarT), COCTaBIIATH CXEMBI JJICKTPUUYECKHX IIETCH ¢ TOCIeIOBATEIbHBIM M
napajuieIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3jinyas YCJIOBHbIE O00O3HAUCHUS
AJIEMEHTOB DJIEKTPUUYECKUX TICTICH;



MPUBOANUTH MPUMEPHI (HAXOAUTh MH(OPMALMIO O INPUMEPAX) MPAKTHYECKOIrO
MCIOJIb30BaHUs (PU3NUECKUX 3HAHUM B TOBCEIHEBHOM KU3HU AJI1 00ecTieueHus
0€30MacHOCTH IIpU 00palleHUN ¢ MPUOOpPaMH U TEXHUYECKUMH YCTPOICTBaMH,
COXPAHEHHUsI 370POBbSl U COONIOACHHUS HOPM 3KOJOTMYECKOIO IIOBEIEHUS B
OKpY’Karollen cpele;

OCYIIECTBIISATH OUCK MHPOpMaIK Pusudeckoro coaepkanusa B UHTtepHere, Ha
OCHOBE UMEIOIIUXCS 3HAHUN U TyTEM CPaBHEHHUS JIOTIOJIHUTEIBHBIX HCTOUHUKOB
BBIICTIATH UH(OPMALINIO, KOTOpast SBISETCS MPOTUBOPEUNBOMN MIIK MOKET OBITH
HE/I0CTOBEPHON;

UCIOJb30BaTh IPU BBINOJIHEHWN YYE€OHBIX 3aJaHU Hay4YHO-TOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COJEp:KaHWsA, CIPABOYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  VHTepHeT, BmameTh  OpuéMaMH ~ KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOILEHUs, 00001Iast
MHPOPMAIIUIO U3 HECKOJIBKUX UCTOYHHKOB (PU3UYECKOTO COAEPKAHUS, B TOM
qucIie myOJIMYHO TPEICTaBIISTh pe3yNIbTaThI OPOEKTHON WM
HCCJIEI0OBATENbCKOW  JI€ATEIbBHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmnapaT Kypca (PU3HKH, CONPOBOXK/IAaTh BBICTYIICHUE
MIPE3CHTALUEN;

IPU BBIIIOJIHEHUHU YUYE€OHBIX IPOEKTOB U UCCIIENOBAaHUM (PU3MUECKUX TPOLECCOB
pacnpeneniaTb O0S3aHHOCTH B TpPyINIE B COOTBETCTBHUHM C IOCTABJIEHHBIMU
3aJjladyaMH, CJIEIUThH 3a BBHIIOJIHEHUEM IUTaHA JIEHCTBUI M KOPPEKTHUPOBATH €TO,
aJICKBaTHO OILIGHWBaTh COOCTBEHHBIM BKJIAad B JEATEIBHOCTh TPYIIIH,
BbICTpAauBaTh KOMMYHHMKAaTHMBHOE B3aUMOJICHCTBUE, MPOSBISISL TOTOBHOCTh
paspemiaTh KOH(QIUKTHI.

K xonIy o0yuenus B 9 kjiacce mpeIMETHBIC PE3yJIbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTpaXkaTh C(POPMHPOBAHHOCTh Yy 00YUAIOIINUXCS YMEHUM:
MCTIONB30BaTh TIOHATHUS: CUCTEMa OTCUETa, MaTepuaIbHas TOUKA, TPACKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYECKOTOo  JBWXKEeHHs, aeopmamnms  (ympyras,
MJIaCTUYECKas ), TPEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTD U
NEePerpy3Ku, LEHTP TIKECTH, aOCOMIOTHO TBEPIOE TENIO, LEHTP THKECTH
TBEPAOrO Teja, PaBHOBECHE, MEXaHWYECKHE KOJeOAaHWs W BOJHBI, 3BYK,
UHPpPa3BYyK W YIABTPa3BYK,  DJIGKTPOMArHWTHBIE  BOJHBI,  IIKaja
AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATHHO30PKOCTb, CIIEKTPHI
WCIyCKaHHs U MOTJIOIIeHUs, anb(a, 6eTa- 1 raMMa-u3IydeHHs], U30TOIIbI,
AJIepHast SHEPreTUKa;
pa3nuuaTh SABJIEHUSA (PaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE Ta/IeHNE



T€JI, PABHOMEPHOE JBUKEHUE 110 OKPYKHOCTH, B3aUMOJAECHCTBUE TEI,PEAKTUBHOE
IBIKEHUE, KOJeOaTeJbHOe JBWKEHUE (3aTyXalollMe W  BbIHYXICHHbBIC
KoieOaHusl), PpE30HAHC, BOJHOBOE  JIBUJKEHUE, OTpPaKEHUE  3BYKa,
IPSIMOJINHEWHOE PaclpOCTPAHEHUE, OTPAXKECHUE U IIPEIIOMIIEHUE CBETA, ITOJHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3IokKeHUE OEJI0ro CBETa B CIEKTP U CIOKEHHUE
CIIEKTPAJIbHBIX IIBETOB, JMCHEPCUS CBETA, €CTECTBEHHAs PAJAMOAKTUBHOCTB,
BO3HMKHOBEHUE JIMHEMYAaTOrO CHEKTpa W3JIy4eHHUs)) [0 OIMCAaHUI0 HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(uznyecKoe sBIICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3MUYECKHUX SIBJIEHUN B OKPY>KAIOUIEM
Mupe (B TOM 4Hciie (GU3UYECKUE SIBJICHUS B NPHUPOJAE: NMPUIUBBI M OTJIMBBI,
nBrkeHUe IaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JIBU)KEHUE JKHUBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE, CEUCMUYECKUE
BOJIHBI, IIyHAMH, 0JXO, IIBE€Ta Te€J, ONTUYECKUE SABJICHUSA B IPUPOJE,
OMOJIOTUYECKOE JEHCTBUE BUAMMOIO, YJIbTPa(dUOJIETOBOIO MU PEHTTEHOBCKOIO
U3IIyYEHHUI, €CTECTBEHHbI pPAaJUOAKTUBHBIA (OH, KOCMUYECKHE JIy4H,
PaaOaKTUBHOE U3JIy4YECHHUE NIPUPOJAHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
U3JyYEHU HA OPraHu3M 4YeJIOBEKa), NPU 3TOM IMEPEBOJAUTH MPAKTHYECKYIO
3aJ1a4y B yueOHY10, BBIJIEATH CYIIECTBEHHbIE CBOWCTBA (MMPU3HAKN) PU3UUECKUX
SIBIICHMI;

ONUCHIBATh HW3YYECHHbIE CBOICTBA Tel M (U3NYECKUE SBIICHUS, HCIOJIb3Ys
¢u3nueckue BeIMYMHBI (CpelHSAsT M MIHOBEHHas CKOpPOCTh Tella MpHu
HEPAaBHOMEPHOM [IBJKCHUHM, YCKOPEHHE, IIEpEMELICHHUE, IIyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS], CUJIa YIPYTOCTH, CHIIA TSIKECTH, YCKOPEHHE CBOOOTHOTO
NajeHus, BeC Teja, UMITYJIbC Tella, UMIYJbC CHIJIbI, MEXaHWYecKas pabora u
MOIIHOCTb, MOTEHIMAJbHAsA DJHEPrus Teja, IMOMHATOrO HaJ IOBEPXHOCTHIO
3€MJIM, TOTEHIMAJIbHAs DHEPIUsl CKATOW MPYKUHBI, KHHETHYECKAs JHEPTus,
MOJIHAs MEXaHMYEeCKasi SHEPrus, MEepUuoj M 4acToTa KojieOaHUH, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA, IIOKA3aTEJb IMPEIOMIICHUS
Cpelpl), TMpH ONHUCAHUU TMPaBWIBHO TPAKTOBaThb (UBUYECKUH  CMBICI
WCIOJIb3YEMBIX BEIUYMH, OOO3HAUEHUS U EIUHUIBl (PU3NYECKUX BEJIUYUH,
HaXO0JUTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMU
BEJIMYMHAMH, CTPOUTh TpaduKU U3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKHUX
BEJINYWH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPAaHEHUs DHEPIUH, 3aKOH BCEMHMPHOIO TATOTEHUS, IPUHIIMII
CyNEPHO3ULINMA CUJI, IPUHLHUII OTHOCHUTEJIBHOCTH | 'ammies, 3akoHsl HbroToHa,
3aKOH COXPAHEHUs MMILYJIbCA, 3aKOHBbl OTPAXXCHUS U NPEIOMIICHHS CBETa,



3aKOHBI COXPAaHEHUS 3apsAJ0BOTO M MACCOBOTO YMCE MPU SJIEPHBIX PEaAKIMIX,
Ipy 3TOM JaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3aMUCHIBATh €ro
MaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE MPOIIECCHl M CBOMCTBA TEJI, B TOM YUCJE U B KOHTEKCTE
CUTYyallMil TPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABISATh MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX [IaroB C OMOPOi
Ha 2—3 W3YYCHHBIX CBOMCTBA (PM3MYECKUX SBJICHUN, PUZNUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a1a4d (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHUH),
MCIIOJNB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE (PU3NUCCKUE BEITMYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a/1a4Ml 3alHChIBATh KPATKOE YCIOBHE, BBISBIATDH
HEJIOCTAIOIINE WM U30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE  JUIsl  pElIeHHs, MPOBOAUTb pacy€Tbl U OLEHUBATh
PEATUCTUYHOCTH NOJYUYEHHOTO 3HAaYeHHsI (PU3NYECKON BEITMUYUHBL;
pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIN (HHU3HUECKUX
METOJIOB, HCIIONIb3Yysl OIMCAaHUE WCCICNOBAaHUs, BBIACIATh TMPOBEPSIEMOE
OpPEINOJIOKEHNE,  OLUEHUBAaTh  NPAaBUIBHOCTh  NOpSAAKAa  IPOBEACHUS
UCCIIEIOBaHMUS, JIEJIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U
OTIBITOB;

MPOBOANTH OIBITHl MO HAOMIONEHUI0 (PU3NYECKUX SBICHUNA WM (PU3UIECKHIX
CBOMCTB TeJI (M3yueHue BTOporo 3akoHa HploToHa, 3aK0HAa COXpaHEHUSIIHEPIHH,
3aBHCHMOCTH TEepHoJia KoueOaHUil MPY>KUHHOTO MasTHUKAa OT MAacChl Tpy3a U
KECTKOCTU TPY>KUHBI M HE3aBUCUMOCTH OT aMIUIMTYABl MajblX KOJeOaHW,
NpSIMOJIMHEMHOE paclpOCTpaHEHUE CBETA, pasiokeHue OeJIoro cBeTa B CHEKTD,
U3y4Y€HUE CBOWCTB M300pakeHHs B IJIOCKOM 3€pKaje U CBOMCTBU300pakeHUs
npeaMera B coOuparomie JuH3e, HaOMIOJEHHE CIUIONMIHBIX W JIMHEHYaThIX
CTHIEKTPOB M3IyUEHHs): CAMOCTOSITENILHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o00OpylOBaHUS, OINHUCHIBATH XOJA OINBITa U €ro  Pe3yJbTaThl,
(opMyIIMpPOBATH BHIBOIBI;

NPOBOANTH MPU HEOOXOAMMOCTH CEpPHUI0 MpPSIMBIX H3MEpPEHUM, ompeaenss
CpeaHee 3HAUGHHE U3MepsAeMOoil  BelMMuuHBl  ((DOKyCHOE  pacCcTOsHUE
coOuparomieid  JTUH3BI), OOOCHOBBIBATH  BBIOOp  croco0a  M3MEpeHUs
(M3MepUTENHHOTO TTPUOOpPA);

NPOBOAUTH  HWCCJIENIOBAHUE  3aBUCUMOCTEH  (PU3WMYECKMX  BEIMYUH  C
MCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCHUMOCTH MYTH OT BpPEMEHHU IMpu
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HayalbHON CKOpPOCTH, Mepuojaa KosieOaHui
MaTEMaTUYECKOr0 MAasITHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH yTja OTpaKE€HUs
CBETa OT YIJIa MaJIeHUs U yTJia IpeIOMJICHUsS OT yIJla NMaJeHus): MIaHUPOBaTh



HCCJIEIOBAaHUE, CaMOCTOSITEIbHO  coOMpaTh  YCTaHOBKY, (UKCHPOBATH
pe3yNIbTaThl OMYUYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BETUYMH B BHJIE€ TaOIHIl U
rpaduKoB, AeNaTh BHIBOBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS] (PU3NUYECKUX BEIMYUH (CPENIHSASI CKOPOCTh U
YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJIHOTO
najeHus, JKECTKOCTh TMPYXKUHBL, KOIDPHUIMEHT TpPEeHUs  CKOJIbKECHHUS,
MexaHu4yeckas paboTa W MOIIHOCTb, YacTOTa U TMEPHOJ  KoJeOaHMi
MaTEMaTUYECKOTO U MPYKUHHOTO MAsATHUKOB, ONTHYECKas cuja coOMparolen
JUH3bI, PpaJUOAKTUBHBIA  (OH): TUIAHUPOBATH U3MEpPEHHUs, COOHMpaTh
OKCIIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJHITH  W3MEpPEHUs,  CIeays
MPEJI0KEHHONW HHCTPYKIIMH, BRIYUCIIATH 3HAUYCHUE BEIMYMHBI MAHATU3UPOBAThH
MOJTyYEHHBIE PE3YJIbTATHI C YUETOM 3a/IaHHOM MOTPEITHOCTHU3MEPEHHUI;
coOnrofaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1ab0opaTopHBIM
000pyT0BaHUEM;

pa3nuyaTh  OCHOBHBIE MPU3HAKM HM3YYCHHBIX  (PU3WYECKUX  MOJIENICH:
MaTepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBIH HUCTOYHHUK CBETA,
Jy4, TOHKas JIMH3a, IJIAaHETapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIEIb aTOMHOTO
A5pa;

XapaKTepU30BaTh MPUHIMUIBI IEHCTBUS M3YyUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOPOM Ha WX ONUCaHUS (B TOM 4YHUCIE: CHUAOMETpP, AaTUYUKU
MOJIOKEHUS, PACCTOSHUS M YCKOPEHHUs, pakera, 3XOJOT, OYKH, IMEPHUCKOI,
¢doToamnmapar, ONTUYECKUE CBETOBOABI, CHEKTPOCKON, JIO3UMETp, Kamepa
BunibcoHa), HCMonb3yss 3HAHMS O CBOMCTBaX (DU3MYECKUX SIBICHUN U
HeoOxoauMble (PU3UIECKUE 3aKOHOMEPHOCTH;

UCIIOJb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HW3YUYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOIMUECKHUX MPOLECCOB MpHU
pelIeHnN y4eOHO-TIPaKTUUYECKUX 3a/1ay, ONTUYECKUE CXEMbI Ul MOCTPOEHUS
n300paXeHU B TJIOCKOM 3€pKajie U COOUparoIieit JTMH3E;

OPUBOAUTH TPUMEPHI (HAXOIUTh MHGOPMALMIO O MpPUMEpax) MPaKTUYECKOTO
MCIOJIb30BaHus (PU3NUECKUX 3HAHUN B TIOBCEIHEBHOM XKM3HU AJIs1 00€CTIeUeHUS
0€30macHOCTH MPHU O0palIeHnu ¢ TPUOOPaMU M TEXHUYECKUMHU yCTPONUCTBAMH,
COXPAHEHHUSI 37I0POBbSI U COONIOACHHUS HOPM 3KOJOTHYECKOrO IOBEICHUS B
OKpYJKaroIEH CPELE;

OCYIIECTBIISITh MOUCK WH(pOpMaluu (usmdeckoro coaepxkanus B MHTepHeTe,
CaMOCTOSTENbHO (POPMYIIHUPYS TOMCKOBBIN 3a11poC, HAXOAUTH Ty TH ONPEEICHUS
JOCTOBEPHOCTH TOJYyYEHHON MH(pOpPMAIMM HA OCHOBE HMMEIOLIUXCS 3HAHUM U
JOTIOJIHUTENIBHBIX NCTOYHUKOB;



WCIIOJIb30BaTh MpPHU BBIMOJIHEHUM YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
IUTepaTypy (U3NYECKOTO COJEp:KaHUs, CIPABOUYHBIE MAaTEPHUAJIbl, PECYpPCHI
cetu  MHTepHer, Biagers  nOpuéMaMu  KOHCHEKTHPOBAHUS  TEKCTa,
npeodpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCbMEHHBIE U YCTHBIE COOOILIEHUS Ha OCHOBE
uH(GOpPMAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3HUECKOTO COJIEPIKAHUA,
MyOJIMYHO TMPEACTABIATh PE3YJbTaThl MPOECKTHOW WM HCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YCHHBIN TOHATUNHBIN
anmapaT HM3y4aeMmoro pasjena (U3MKH U COIPOBOXKJAATh BBICTYIICHUE
Mpe3eHTaluen ¢ y4€TOM 0COOEHHOCTEN ayJMTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourpoubnble IIpakTnuyeckue
n/n NMpoOrpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pa3nen 1. ®u3uka u e€é poJib B NO3HAHUU OKPY:KAKIIEro MUpa
1.1 dusuka - HayKa 0 IPUPOJE 1 bubmorera [TOK
' y pHp https://m.eds00.ru/7f416194
bubmnoreka [IOK
1.2 Pr3UIECKHC BEMIMHBI . https://m.eds00.ru/7£416194
1.3 EcTecTBeHHOHAYYHBIN METO, IIO3HAHUS 2 1 bubmmorexa LOK
: Y https://m.eds00.ru/7f416194
Hroro 110 pasieiny 4
Pa3nen 2. [lepBoHaYaIbHbIE CBEAEHHUS 0 CTPOEHUH BElIeCTBA
bu6mmoreka [IOK
2.1 Crpoenue Bemectsa 2 1 https://m.eds00.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHUII 5 bubnunoreka [JOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 1 https://m.eds0o.ru/7f416194
Utoro mo pazneny 5
Pa3znen 3. BzaumoneiictBue Tei
bu6mmoreka [JOK
31 Mexanurieckoe ABIOkeHNe 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Mnepups, Macca, IIOTHOCTH 10 1 3 https://m.edsoo.ru/7f416194
3.3 Cuna. Buapl cun 10 1 3 bubimoreka IIOK



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

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

Hroro no pasueny 23
Pa3znen 4. /laBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB
41 JlaBiienue. JlaBneHue raza v >KUIKOCTH 7 bubmuoreka [JOK
' https://m.edso0.ru/7f416194
Bbu6morexa [JOK
4.3 ATMoC(epHOE JaBIeHne S https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U raza Ha MOrpyKEHHOE 6 2 bu6mmoreka [{OK
' B HUX T€JIO https://m.edso0.ru/7f416194
45 [InaBanue cynoB. Bo3gyxormiaBanue. 3
Wroro no pazgeny 21
Pa3znen 5. Pa6ora m MomHOCTB. DHeprusi
bubmuoreka [JOK
51 PaGora 1 MomHOCTS 2 https://m.edso0.ru/7f416194
bu6nmoreka [JOK
5.2 Hpoctere Mexanm3mbl 8 2 https://m.edsoo0.ru/7f416194
bu6nmoreka [JOK
5.3 Mexamreckad SHEpIHA 4 https://m.edso0.ru/7f416194
Hroro no paszneny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBIE
HanmeHoBaHMe pa3jeioB U TeM (uudposrbie)
Ne n/m S — Beero Koglrpo.nbm,le H[%aRanecmde 0GPA30BATEIBHBIE
padoTsI padoTsI pecypeb
Pasznea 1. TemioBble ABJI€HNA
bubmuoreka [JOK
11 TennoBbic ABCHKA 12 . 2 https://m.edsoo.ru/7f4181ce
. bub6mnoreka [IOK
1.2 3MeHeHue arperaTHbIX COCTOSHUIM BEIECTBA| 13 1 1 https://m.edsoo.ru/7f4181ce
Hroro 110 pasieiny 25
Pa3nen 2. DjekTpudecKkue siBJIeHUs.
21 DneKkTpruyecKkue 3apsiibl. 3apsKEHHbIE Tea U 5 1 bubnuorexa [JOK
' HX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [ToCTOSIHHBIN PTEKTPUUECKUNA TOK 21 2 S https://m.eds0o.ru/7f4181ce
Uroro no pasaeny 26
Pa3znea 3. MaruuTHbIe SIBJEHUS
bu6nmoreka [JOK
31 MaruuTibie nosxe 3 ! https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
3.2 Tocrosiubie MarHUTEI 3 1 ! https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 6
Paznen 4 . CeroBbie sIBICHUS
4.1 Hcrounuku cBeta
4.2 3aKoHBI CBETA 1 1
Uroro no pasaeny 10
Pe3epBHOE BpeMs 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 7 11



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

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/aesioB U TeM (uudposbie)
Ne n/n NporpamMmbl Bcero Kontpoapnbig - Ipaktudeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

Pa3znen 1.3aK0HbI B3aUMOJCIHCTBUA U ABKEHH TeJI
11 MpaMonuHenHoe paBHOMEPHOE ABUXKEHME 4 bub6mnoreka [IOK

' https://m.edsoo.ru/7f41a4a6
1.2 MpsiMONMHEHOe paBHOYCKOPEHHOE ABUXKEHME 7 1 1 Egggﬁﬁfggs%grou%f 112446

bubmuoreka [JOK

1.3 SakoHbl AnHammky 1 . https://m.edsoo.ru/7f41a4a6
1.4 Nmnynbc Tena. 3akoH coxpaHeHus nMnynbca 5 1

Htoro 1o pasaeiny 27

Pa3gen 2. MexaHuueckue KoJie0aHUs U BOJHBI. 3BYK.
2.1 MexaHu4ecKue KoneOaHus 6 1 Etlfg SJ,I/I//I;TS g s%gr(a/}?f A1ada6
2.2 Mexanuueckue BOJIHbL. 3ByK S 1 Etlfg SJ,I/I//I;TS g s%gr(a/}?f 112426

Htoro 1o pasaeny 11

Pa3nen 3. DjieKTpOMArHUTHOE MOJI€E .
31 DJIEKTPOMAarHuTHOE TOJIE. 8 1 bubmmorexa [JOK

' https://m.edsoo.ru/7f41a4a6
3. DNEeKTPOMarHUTHHIE BOJTHBI. 8 1 1

Hroro 1o pasaeny 16

Pa3nen 4. CtpoeHue aToma 1 aTOMHOYIO siipa
4.1 PaguoaktnBHOCTL. MOIEI aTOMOB. 3 Eggsgﬁr%T:é(s%oHrou%f 412436
4.2 CTpoeHre aTOMHOTO SI/Ipa. 4 1 bubmorexa HOK

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



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.3

AtoMHas sHepretuka. TepmosiiepHbie
peaKIuu.

HWroro 1o pazaeny 12
Pazen 5. CTpoenue u 3BOJIIOLHS BCEJIEHHOI.

6.1 CrtpoeHnue BCeIeHHOM. 5
OBIHIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME
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