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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o gu3uke Ha ypOBHE OCHOBHOT'O 00LIEro 00pa3oBaHUs COCTaBJIeHa Ha
OCHOBE IMOJIOKEHUHN U TpeOOBaHUM K pe3ybTaTaM OCBOCHHUS Ha 0230BOM ypOBHE
OCHOBHO# 00pazoBaTesibHOM mporpaMmmsl, ipeAcTaBiaeHHbIX B DI'OC 00O, a taxxke
¢ yuéroM eaepasibHON paboueil mporpamMmbl BocniuTanus u Konnenuuu
npenojaBanus yueoHoro npeamera «Duznkay.

Copeprkanue mporpamMmsl 1o GU3MKe HAIpaBJIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HaYYHOU IPAMOTHOCTH OOYYaIOMIMXCA U OPTraHU3alNI0 U3YUeHUS
($u3MKHU Ha 1EeSITeIbHOCTHOM OCHOBE. B mporpamme no gu3uke y4uTHIBAIOTCS
BO3MOKHOCTH y4eOHOTO nipenmMeTta B peanuzanuu Tpedosanuit ®I'OC OO0 k
TJIAHUPYEMbBIM JINUHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUYeHHUsI, a TAKKE
MEXIIPEMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEAMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no gu3uke yctaHaBIMBAET paclpeeieHrue y4eOHOro MaTepuaa 1mno
rojamMm o0y4eHus (1o Kjaccam), mpejjaraeT NpuMEPHYIO MOCIe10BaTeIbHOCTh
U3YYEHHs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COJCPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIUXCsl.

[Iporpamma no gusuke pazpaboTaHa ¢ LETbI0 OKA3aHHUSI METOIUYECKON TTOMOIITU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MpPEIMETY.

du3zrka sIBISIETCS CUCTEMOOOPA3YIOIINM JIJII €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OnoJIoTuel, acTpoHOMHUEH 1 (pu3nueckoi reorpadueid, BHOCUT
BKJIA]] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, IPEIOCTaBIsAET Hanboee sICHbIe
o0pa3ibl IPUMEHEHHS] HAYYHOTO METO/Ia TTO3HAHUS, TO €CTh CII0Cc00a MOTyUYeHuUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa 13 TIaBHBIX 337124 (pu3nyecKoro o0pa3oBaHus B CTPYKType 00IIeTro
o0pa30oBaHus COCTOUT B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

Nzyuyenue ¢pusnku Ha 6a30BOM YPOBHE MPE/IIOJIATaeT OBIAJICHUE CICIYIOITUMHU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIIUMHI €CTECTBEHHO-HAYYHYIO0 TPAMOTHOCT:

e Hay4YHO OOBSACHSTH SIBICHHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HMHTEPNPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAYUHBIE JOKA3aTEIbCTBA JIJIs
MOJTyYEHHUS BHIBOJIOB.

[enu nzydyenus Gpu3nKu Ha ypOBHE OCHOBHOTO OOIIETr0 00pa30BaHus ONpeaeeHbI B
Konuenmuu npenoaaBanus yueOHoro npeaMera «Pusznka» B 00pa30BaTENbHBIX
opranmzanusax Poccuiickon @enepanuu, peain3yommnx OCHOBHbBIE
o011eo0pa3oBartesibHbIe MPOTPaMMbI, YTBEPKIEHHOU perieHneM Koteruu



MunuctepctBa npocBenienus Poccutickoit deneparnuu (mpoTokos oT 3 aexkadpst
2019 r. Ne [IK-4BH).

Ieaun n3zyyenus pusuku:

e TpHOOpETeHHE UHTEPECa U CTPEMJICHHS O0YJArOMNUXCS K HAyYHOMY H3yUEHUIO
MIPUPOBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METO 1€ MMO3HAHUS U POpMUPOBaHNE
HCCIIEIOBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBICHUSIM;

e (hopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3yUCHHUS OCHOB
CTpOCHUS MaTEepPUH M PyHTIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHHe MpeACTaBICHUI O POJU (GU3UKH JUIS Pa3BUTHUS APYTHX
€CTCCTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

e pa3BHUTHE MPEJCTABICHUI 0 BOBMOXKHBIX cpepax Oyayiel mpodeccroHaabHOM
JeSITEeNFHOCTH, CBSI3aHHOM ¢ (PU3UKOMA, MOATOTOBKA K JATbHEUIIIEMY O0YUEHHUIO B
ATOM HalpaBICHUH.

JIoCTH)XKEHUE ITHX TIeJIel IPOorpaMMBI 110 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHHs 00eCTIeYMBACTCS PEIICHUEM CIICTYIONINX 3a1a4

e TPHOOpETEHHE 3HAHUK O JTUCKPETHOM CTPOSHUH BEIECTBA, O MEXaHUUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuoOpeTeHNEe YMEHHI OMUCHIBATh U OOBACHATH (PU3NUYECKUE SABICHUS C
UCIIOJIb30BAHUEM TOJyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCTIOJIB30BAHHEM
buznueckrx MojieNield, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BHUTHE YMEHUU HAOMIOAATh MPUPOIHBIE SIBJICHUS U BBITOIHSATH OMBITHI,
nabopaTopHbIe pabOTHI M YKCIIEPUMEHTAIBHBIE UCCIEIOBAHMS C UCTIOIB30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e OCBOCHHE MPHUEMOB PabOTHI ¢ HH(POpMaIHeit GU3NIECKOTO COJICPKAHMUS, BKIIOUAs
MH(GOPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKHU, aHATN3 U KPUTHIECKOE
OlICHMBaHUE WH(HOPMAIIHH;

e 3HAKOMCTBO cO c(hepamu MpoPeCcCHOHAIBHON AESTETbHOCTH, CBSI3aHHBIMHU C
(bu3HUKO, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSIX
buznueckon HayKu.

Ha uzydenne ¢uzuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEAENO), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 vaca (3 yaca B HEJENIO).

[Ipennmaraemsrii B mporpamme 1o pu3HuKe MepedeHb Jab0opaTOPHBIX PaboT U OIBITOB
HOCHUT PEKOMEH/IaTeNIbHbIN XapaKTep, YUUTENb JIeJIaeT BIOOP MPOBEICHUS
71a00paTOPHBIX PA0OT U OMBITOB C YYETOM UHAUBUIYAJIbHBIX OCOOEHHOCTEN



O6yanOHlHXCH, CIIMCKA SKCIICPUMCHTAJIbHBIX SaHaHHfI, npepraraCMblix B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/I3I/IK€.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

@dusuka — HayKa o npupoje. SBienus npupoasl. PU3nyecKue sIBICHUS:
MEXaHNYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BenuyuHbl. M3mepenne ¢puznueckux Beanyud. Ousnyeckue nprudophl.
ITorpemHocTs n3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak ¢u3uka u gpyrue ecreCTBeHHbIE HAYKU U3YYalOT IPUPOAY.
EcTtecTBeHHO-HAaY4YHBII METO MO3HAHUS: HAOII0AEeHUE, TOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIIBH)KEHHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHUE
Habmonaemoro sBieHus. Onucanue GU3NUeCcKUX SBJICHUN ¢ TOMOILIBIO MOJIENeH.
Jemoncmpayuu.

1. MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUSI.

2. ®usnueckue NpuoOpkI U MPOIEAYpa NPAMBIX U3MEPEHUN aHATIOTOBBIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

1. Onpenenenue 1EHbI IeTIEHUs IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. I3amepenue paccTossHUM.

3. U3mepenne 06bEMa )KUIKOCTH U TBEPAOTO Tea.

4. OnpeneneHue pa3MepoB MAJIbIX TEJL.

5. I3mepeHune temriepaTtypsl IIpY MOMOIIU KUJIKOCTHOTO TEPMOMETPA U TaTUUKA
TEMIIEPATYPBI.

6. IIpoBenenue uccienoBanus N0 NPOBEPKE TUIIOTESBI: TAIBHOCTD MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJIEHHMSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue yactull Bemectsa. CBsA3b CKOPOCTU ABMXKEHUS YACTHUILL C TEMIIEPATYPOM.
BbpoyHoBckoe nBmxkenue, nuddysus. BzanmoaeiicTBrue yacTuil BelecTna:
IIPUTSKEHUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, KUJIKOCTEN U TBEPABIX
(KpuCTAIIIMYECKUX) Te. B3anMOCBs3b MEK/ly CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenre OpoyHOBCKOTO IBUKEHUS.

2. Habmonenune nuddysumn.



3. Habmronenue siBiieHn#, OOBIACHSIOMUXCS MPUTSHKEHUEM WJTU OTTAIKMUBAaHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomot u onvimot.

1. OueHka quaMeTpa aToMa METOJIOM PSJI0B (C Ucnoyib3oBaHueM (oTorpaduii).

2. OnbITHI IO HAOJIIOACHUIO TETIOBOTO PACIIUPEHUSI Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3anMoaeiicTBUe TeJl.

Mexannyeckoe ABWKEeHUE. PaBHOMEPHOE U HEpABHOMEPHOE BUXKEHHE. CKOPOCTb.
Cpennsis CKOpOCTb NPU HEPABHOMEPHOM JIBH>KEHUU. Pacué€t myTH U BpeMeHu
JBHOKEHUS.

SBnenune nHepMu. 3aKOH HHEpLUMH. B3anMoaelicTBre Tell KaK MPUYMHA U3MEHEHHUS
CKOpOCTHU JIBUKEHMS Tell. Macca kak Mepa UHEpTHOCTH Tena. [[moTHOCTh BemecTna.
CBs13b TUIOTHOCTHU € KOJIMUECTBOM MOJICKYJI B €AMHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucTHUKa B3aumoAencTBus Tei. Cua ynpyroctu v 3akoH ['yka.
N3Mepenne Cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJICHUE TATOTEHUS U CUJIA TAXKECTH.
Cuia TskecTH Ha Apyrux mianetax. Bec tena. Hesecomocts. Coxenue cui,
HaIIpaBJIEHHBIX IO OJHOM NpsiMoi. PaBHoxeicTByromas cui. Cuna tpeHus. Tpenue
CKOJIBKEHUS U TpeHUE MOoKosi. TpeHue B MpUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. Habmonenne MeXaHU4eCcKOro JBUKEHUS Tea.

2. I3mepeHne ckopocTy NPSMOINHENHOTO IBUKEHHUS.

3. HaGnronenue siBjeHUsI HHEPIIUH.

4. HabGmonenue u3aMEeHEeHHsI CKOPOCTH TP B3aUMOJICHCTBUU Tell.

5. CpaBHEHHE MacC M0 B3aUMOJAECHCTBUIO TEN.

6. Ciio)eHue CuJl, HalpaBJIECHHBIX 110 OAHON MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHre CKOPOCTH PAaBHOMEPHOI'O IBMKEHUS (IIapUKa B )KUIKOCTH, MOJAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

2. Ompenenenue CpeHe CKOPOCTH CKOJIbKEHUs OpycKa WK IIapuKa Mo HAKIOHHOM
IJTIOCKOCTH.

3. Onpenenenue IOTHOCTU TBEPOTO TENa.

4. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsiKeHUS (Iedopmaiiun) npyKUHbI
OT MPUJIOKEHHOM CHJIBL.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBXKEHUS OT Beca Tena
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBiieHne TBEpaAbIX TeJl, KUIKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIECHUS U YBEJIMUCHUS JaBiieHus. J[aBieHue rasa.
3aBUCHMOCTD JIaBJICHUS Ta3a oT 00bEMa, TemnepaTtypsl. [lepenada naBnenus
TBEPABIMU TEJIAMU, KUIAKOCTSAMU U razamu. 3akoH llackans. [ITneBmaTnueckue
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MaIllUHbl. 3aBUCUMOCTb JIABJIICHUS KUJIKOCTH OT T1yOuHbl. ['mapocTaTnueckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emnu u atmocepHoe AaBieHue. [I[puurHbl cylecTBOBaHUS
BO3aylIHOM 00010uku 3emiun. OnbiT Toppuuenu. M3mepenue armocpepHOro
JaBjieHUs. 3aBUCUMOCTb aTMOC(EPHOTr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBrE )XUAKOCTH U Ta3a Ha IIOIPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.
Jemoncmpayuu.

1. 3aBUCHMOCTb JAaBJIEHUS ra3a OT TEMIEPaATypPBhI.

2. Ilepenaya naBineHUs )KUAKOCTHIO U T'a30M.

3. Coobmiaronuecs: CoOCyabl.

4. I'mapaBauyecKui mnpecc.

5. [IposiBineHue neicTBust aTMOCPEPHOTO JABICHUSI.

6. 3aBUCHMOCTH BBITAIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YacTU Tena U
MJIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOLICH CUJIbI BECY BHITECHEHHOM KHUJKOCTH.

8. YcIllOBHE IJIaBaHUA TEJl: JIABAHUE WM MOTPY>KEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. MccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTH TeJa.

2. OnpeneneHne BBITAIKUBAIOLIEH CUJTbI, IEHCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B
AKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI, ICMCTBYIOIIEH HA TEJIO B
KUJKOCTU, OT MACChI TeJA.

4. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITUIKUBAIOIIEH CHIIbI, IEUCTBYIOIICH
Ha TEJIO B KHUAKOCTH, OT 00BhEMA MOTPYKEHHON B KUAKOCTh YaCTH TEJIA U OT
IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyHpoOBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONPEEIICHUE €€
IrPy30I0AbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTH. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIyar, 0J0K, HAKJIIOHHAs MIOCKOCTh. [IpaBuiio paBHOBecHS
pbiuara. [IpuMenenune npaBuiia paBHOBECHS pbhluara K 0JIOKY. «30J10TO€ MPABHUIIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas sHeprusi. Knunetnueckas v noteHnuanbHas sHeprus. [IpeBpaiienue
OJIHOTO BUJIAa MEXAHUYECKON YHEPIUU B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTUU B
MEXaHUKE.



Jemoncmpayuu.

1. IIpumepbl IpOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Onpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHHMH TeJa 10
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue ycioBUN paBHOBECHUS pblyara.

3. N3mepenne KII/] HakKIOHHOW ITIOCKOCTH.

4. VMI3ydyeHue 3aKOHA COXPAHEHUsI MEXaHUYECKOU SHEPTUMU.

8 KIIACC

Pa3znen 6. TenioBble sIBJIEHUS.

OCHOBHBIE TTOJI0KEHUSI MOJIEKYJIAPHO--KUHETUUECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. ONbITHI, MOATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdnbie Tena. OObsICHEHHE CBOMCTB T'a30B, KUJIKOCTCH U
TBEPIBIX TEJT HA OCHOBE TMOJ0KEHUM MOJIEKYJISIPHO--KUHETUYECKOI TEOPHH.
CmauunBaHue U KanwUISIpHBIE siBIeHUA. TenIoBoe pacuiupeHue U CKaThe.
Temnepatypa. CBsizb TEMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO ABUKEHHUS YACTHIL.
Brytpennsis sneprus. CiocoObl H3MEHEHUSI BHYTPEHHEH dSHEPruu: TeIionepeaada u
coBepieHue padboTel. Busibl Temonepenaun: TEMIOMPOBOIHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KoanuectBo TemIoThl. Y neabHas TEIIOEMKOCTD BelllecTBa. TemIo00MeH U TEILUIOBOE
paBHOBecHe. Y paBHEHHE TeTuIoBoro 6aianca. Imapnenue u oTBepacBanme
KPUCTAJUTMYCCKUX BEIIECTB. Y AebHas TerioTa miaBieHus. [lapoodbpa3oBanue u
koHaeHcanus. Mcnapenue. Kumnenue. Y nenbHas TemioTa mapooopa3oBaHus.
3aBUCHMOCTH TEMIIEPATyPhl KHUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHMUs.

[Tpunauner padots! TemnoBbix aurateneit KI1/1 remmoBoro asurarens. Ternosbie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.
Jemoncmpayuu.

. HaGmronenne GpoyHOBCKOTO JIBH)KCHHUS.

. HaGmronenue nuddysnum.

. HaGmronenue siBieHU cMadyuBaHUS U KAaUJUISIPHBIX SBIICHHM.

. HaGmropeHre TerioBoro pacuimpeHust Tell.

v A W N

. 3MeHeHue naBieHus ra3a npu M3MEHEHUH 00bEMA U HAarpEeBaHUU UITU
OXJIAXKICHUU.



6. IIpaBuiia u3aMepeHust TEMIEPATYPBI.

7. Buzael Terionepenayu.

8. OxJ1aXkJIeHHe MPU COBEPUICHUU PAOOTHI.

9. HarpeBaHnue nipu coBepiieHUU padOThl BHEIITHUMU CHJIAMH.

10.CpaBHEHNE TEINIOEMKOCTEMN PAa3IMYHBIX BEIIECTB.

11.HaGmroneHre KuneHwus.

12.HaGto1eH1e moCTOSHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.

13.Mopenu TEIIOBbIX IBUTATEIEH.

Jlabopamopnuie padomot u onvimot.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIIKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnBITHI IO HAOTIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
TEN.

4. OnpeneneHue 1aBleHUs BO3/AyXa B OAJJIOHE MITIPUIIA.

5. OmnbITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTD JABJICHUS BO3yXa OT €ro o0bEMa u
HarpeBaHus WIK OXJIAXKICHUS.

6. [IpoBepka rUMOTE3bI JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOUKA KUJIKOCTU B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGnrogenune n3MeHeHus BHYTpEHHEH SHEPTUU Tella B pe3ysibTaTe TeIionepeiadu
¥ paOOTHl BHELITHUX CHJL.

8. UccnenoBanue siBjeHUs TEIIO0OOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsYeit
BO/IbI.

9. OmnpejienieHre KOJMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOW MPH TEINIOOOMEHE C
HarpeThbIM METAJUIMYECKUM LHJIMHIPOM.

10.0mnpeneneHre yAenabHON TEIUIOEMKOCTH BEILIECTBA.

11.MccnenoBanue mmpouecca UCIapeHusl.

12.0mnpeneneHrne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13.0mnpeneneHre yAenabHON TEIUIOTHI IIaBICHUS JIbJIA.

Pa3zjnen 7. JinekTpuyeckue 1 MATHUTHBIE SIBJICHMS.

Onektpuszauus Tei. [[Ba poaa 3JeKTpUUEeCKUX 3apsAioB. BzanmoneiictBue
3apsKeHHBIX Tell. 3aKoH KynoHa (3aBUCMMOCTh CHJTbI B3aUMOICHCTBHS 3apSyKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEKY T€JIaMM ).

Onektpuueckoe nosie. Hanpspk€HHOCTH AiekTpuueckoro nosst. [puHnun
CYNEepHO3ULUHU dEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snextpuyeckux 3apsaoB. DIEMEHTAPHbBIN SJIEKTPUUECKUHN 3apsi.
Crpoenue aroma. [I[poBOAHUKYN U AUDIIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsa.



DIIEKTPUUYECKUN TOK. Y CIIOBHS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKA. ICTOUHUKH
MOCTOSTHHOTO TOKA. JIeMCTBUS 3JIEKTPUUECKOTO TOKA (TEMI0BOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUIAKOCTSX U Ta3ax.

Onekrtpuueckas nenb. Cuia Toka. DIeKTpuyecKkoe HanpskeHue. ConpoTuBiIeHNE
MPOBOJHUKA. Y IEIBHOE COMPOTUBIICHUE BenlecTBa. 3akoH OMa [ y4acTKa LenHu.
[TocnenoBaTenbHOE U MapaIEIbHOE COETUHEHNE MPOBOIHUKOB.

PabGoTa 1 MOITHOCTB 3EKTPUUECKOro Toka. 3akoH Jxoynia—JleHua. DnekTpuyeckue
LEMH U IOTPEOUTENH IIICKTPUUECKON dHEpruu B ObITy. KopoTkoe 3aMbIkaHue.
[ToctostHHBIE MarHUTHI. B3anMo1€iiCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruauTHoe 1noje 3eMJId U €ro 3HaYeHHE IS *KU3HU Ha 3emie. OnbIT Dpcerena.
MarauTHoe 1oJje IIEKTPUIECKOro Toka. [I[puMeHeHne 31eKTPOMarHuTOB B TEXHUKE.
JlelicTBME€ MarHMTHOIO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSIHHOTO TOKa. MICMOIb30BaHUE AJEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @apajnes. SABneHne IEeKTpOMarHuTHON nHAyKuuu. [TpaBuno Jlenia.
OnektporenepaTop. CriocoObl MOYUYEHUS JICKTPUIECKON IHEPTHH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJIEVCTBUE 3apsKEHHBIX TEII.

Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH Y TUAIEKTPUKH.

MonennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HcTouHrKHM IOCTOSTHHOTO TOKA.

JIerCcTBUS 3JIEKTPUYECKOTO TOKA.

10.DJIEKTPUYECKUM TOK B KUIKOCTH.

11.I'a30Bb1M pa3psia.

12.MI3MepeHune CUIIbl TOKa aMIIEPMETPOM.

L X N ok WD R

13.M3mepenune 3JIeKTPUYECKOr0 HAMPS)KEHUS BOJIbTMETPOM.
14.PeocTaTt 1 Mara3uH CONPOTUBIICHUMN.

15.B3anmogeiicTBUE MOCTOSIHHBIX MAarHUTOB.

16.MoaenupoBaHHE HEBO3MOKHOCTH PA3/ICJICHUS MOJKOCOB MAarHUTA.
17.MopaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
18.0mBIT DpcTena.

19.MarauTHoe MoJjie ToKa. DJIEKTPOMAarHuT.

20.JlelicTBHE MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM.
21.DJIEKTPOJIBUTATENIb MOCTOSTHHOTO TOKA.



22.MccnenoBanue ABIEHUS IEKTPOMATHUTHON UHIYKIIHH.

23.0nbITEl @apanes.

24.3aBUCUMOCTb HAMPABICHUS UHAYKIMOHHOTO TOKA OT YCJIIOBUH €T0
BO3HUKHOBEHUS.

25.2JIEKTPOr€HEpaToOp NOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimot.

1. OnbITEI 1O HAOJIOACHUIO SJIEKTPU3ALIUU TEJl UHIYKIUEH U TTPU COMPUKOCHOBEHUH.
2. UccnenoBanue OeMCTBUS JIEKTPUUECKOTO TOJISI HA MPOBOJIHUKH U AUAIEKTPUKH.
3. COopka u mpoBepKa pabOoThI JIEKTPUYECKON LIEMU MOCTOSHHOTO TOKa.

4. VI3mepeHne u peryJupoBaHre CUIIbI TOKA.

5. I3mepeHue u peryJupoBaHre HANPSKEHUS.

6. MccrnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PESUCTOP, OT
CONPOTHUBIICHUS] PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

7. OnBITHI, AEMOHCTPUPYIOUIME 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOIIAAN TONEPEYHOI0 CEYEHUS U MaTepuaa.

8. IIpoBepka mpaBuiia CI0KEHUS HANIPSHKEHUN MPU TTOCIEA0BATEIbHOM COEIMHEHUN
JIBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia sl CUJIbI TOKA MPH NapAJIIETbHOM COEAMHEHNN PE3UCTOPOB.
10.0npenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
11.0mnpeeneHrne MOLUHOCTH AJIEKTPUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.
12.MccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEpE3 JIAMIIOUYKY, OT
HaIpSKEHUS Ha HEH.

13.0npenenenue KIIJ[ narpesarens.

14.MccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.
15.MI3y4eHre MarHuTHOTO TOJISI ITOCTOSTHHBIX MarHUTOB MPH UX OOBEAUHEHUHU U
pa3lielICHHH.

16.MccnenoBanne N€CTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17.01BITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJAECHCTBHS KaTYIIKU C
TOKOM U MAarHMUTa OT CUJIbI TOKA U HAINIPaBIICHHS TOKA B KaTYIIIKE.

18.M3yuyeHne neiCTBUS MArHUTHOTO TOJISI HA POBOJHUK C TOKOM.
19.KoHcTpynpoBaHue u u3yueHue paboThl JIEKTPOIBUTATEIIS.

20.13mepenne KIIJI asexTpoaBUraTeibHOM YCTAHOBKH.

21.00BITHI IO UCCJIE0OBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIUU: UCCIIEIOBAHUE
M3MEHEHHUM 3HAYEHUs U HalpaBJIeHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHUA.
Mexannueckoe apuxeHue. MarepuanbHas Touka. Cucrtema oTcuéra.
OTHOCHUTENBFHOCTh MEXaHUYECKOTO ABMKEHUSI. PaBHOMEpHOE MPSIMOJIUHEHHOE
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nerkeHne. HepaBHoMepHOe npsiMonHenHOe ABHKeHNe. CpeqHsss 1 MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JBHKECHUHU.

Yckopenue. PaBHoyckopeHHOE npsMoauHeHOe ABMkeHne. CBOOOIHOE MaieHHe.
Omnbitel ["anunest.

PaBHOMEpHOE ABMXKEHUE 110 OKPYXHOCTH. [lepron u yactota obpaienus. JluneitHas
U yTJI0Bast CKOPOCTU. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepseiit 3akoH HeroTona. Broponi 3akon Hetotona. Tpertuit 3akon HeroToHa.
[IpuHIMII CyNepno3uLUyU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHSs: CUJIa TPEHUSI CKOJBXEHHUS, CUJIa TPEHUS
MOKOS, IPYTUE€ BUABI TPEHUA.

Cuna TsKECTH U 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOpeHUE CBOOOIHOTO MaIeHHUS.
JIBrxenue mianeT BOKpyr Connia. IlepBast kocMuueckast ckopocts. HeBecomocTs u
HNEPETPY3KHU.

PaBHOBecue matepuaibHOM TOUKU. AOGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMmeHT cunbl. LlenTp Tsoxectu.

Nmnynec tena. U3menenne nmnyibea. Mmmynbe cunbl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanundeckasi paboTta 1 MOIIHOCTb. PaboTa cui TsskecTH, ynpyrocT, TPEHUS.
Cas3b sHepruu u pabotsl. [loTeHManbHas SHEPTUA Teja, MOJHATOTO Hal
IIOBEPXHOCTHIO 3eMJIH. [loTeHIIMabHAsA S3HEPTUSA C)KAaTOU NPy KUHBI. KuHeTnueckas
sHeprus. Teopema 0 KWHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS MEXaHUYECKON
JHEPIUHU.

Jemoncmpayuu.

1. HabGmoieHne MeXaHU4eCcKOro JBUKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.
2. CpaBHEHHE MMyTEW U TPACKTOPUI IBUKEHUS OJJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

3. 3MepeHne CKOPOCTH U YCKOPEHUS TIPSIMOJIMHENHOTO JIBUKECHUS.

4. HccnenoBanne Npu3HAKOB PAaBHOYCKOPEHHOIO JBUKECHUSL.

5. HaGnronenue nBrkXeHHs Tela Mo OKPYKHOCTH.

6. HaGnronenne MexaHMueCKUX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHUU OTHOCHUTEIIbHO KaOuHEeTa
Gu3uKH.

7. 3aBUCUMOCTb YCKOPEHHUS Tella OT MacChl TeJIa U ACHCTBYIOIIECH HA HETO CUJIBI.

8. HaGmronenme paBeHCTBA CHIT IPU B3aUMOJICHCTBHH TEII.

9. I3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBUYKCHUH.

10.Ilepenava ummysnbca Ipu B3aUMOJICHCTBUU TEIL.

11.ITpeoOpazoBanus SHEPTUH TIPU B3AUMOJICHCTBUN TE.

12.CoXpaHEeHHUE UMITYJIbCA MPU HEYIIPYTOM B3aUMOJICHCTBUMU.

13.CoxpaHeHHue UMITYyJIbca MpU a0COIOTHO YIPYTrOM B3aUMOJICHCTBUU.
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14.HaGmtoieH1e peakTUBHOTO JABUKEHUS.

15.CoxpaHeHUE MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM TaJICHUH.

16.CoxpaHeHUE MEXaHUYECKON YHEPTUH TIPU ABUKEHUHU TeJla MOoJ AeHCTBUEM
MPY>KUHBL.

Jlabopamopnuie padomot u onvimot.

1. KoHcTpynpoBaHue TpakTa JJisi pa3roHa U IallbHEUIIIETO PABHOMEPHOTO JIBUKCHUS
[IapuKa Wi TeJIEHKKH.

2. OmnpenenieHne CpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WK JBUKEHUS IIapHUKa 10
HAKJIOHHOM IJIOCKOCTH.

3. OnpeniesieHne yCKOPEHUS Tella MPU paBHOYCKOPEHHOM JIBMKEHHH IO HAKJIOHHOM
MJIOCKOCTH.

4. VccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaabHON CKOPOCTH.

5. [IpoBepka THMOTE3bI: €CIIU IPU PABHOYCKOPEHHOM JBKCHUH 0€3 HayaabHON
CKOPOCTH MYTH OTHOCSITCS KaK PsiJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHH OJITUHAKOBHI.

6. ccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIBLHOTO
JABJICHUSL.

7. Onpenenenne kodppuimeHTa TpeHUs CKOJIbKEHUSI.

8. Onpenenenne )KECTKOCTU MPY>KUHBI.

9. Onpezenenne paboThl CHIIBI TPEHUSI P PABHOMEPHOM JBUKEHUU TeJa 10
TOPU30HTAIBHON MOBEPXHOCTH.

10.0mpenenenne paboThl CUITBI YIPYTOCTH MPU MOABEME IPy3a C UCIOIH30BAHUEM
HETOJIBI)KHOTO U TTOJIBMXKHOTO OJIOKOB.

11.M3y4deHne 3aKOHAa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanu4veckne KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe npmkenne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOAHUMN: IEPUO/I,
4acToTa, aMIuIMTyAa. MaremaTudeckuil M NPy KUHHBIN MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaroniue KosneOanus. Beinyxnennsie konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoonbHbIE U MONIepeyHbIe BOIHBL. J{nnHa
BOJIHBI 1 CKOPOCTb €€ pacipocTpaHeHHs. MexaHn4ecKHue BOJIHbI B TBEPJIOM TETIE,
CEHCMUYECKUE BOJIHBL.

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YIBTPa3BYK.

JHemoncmpayuu.

1. HaGmonenne koeOGaHuii TeI O ISHCTBUEM CHIIBI TSXKECTH U CHJIBI YIIPYTOCTH.
2. HabGnronenue xonebaHuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGmroneHue BRIHYKICHHBIX KOJIEOAaHUHN 1 pe30HaHCA.
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4. PacripocTpaHeHue MpoA0JIbHBIX U ONEPEUHBIX BOJH (Ha MOJIEIN).

5. HabGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKHI PE30HAHC.

Jlabopamopnule padomot u onvimot.

1. OnpeneneHre 4acTOThl U MEpUoJia KoJeOaHUM MaTeEMaTUYECKOT0 MasTHHKA.

2. OnpeneneHue 4acTOThl U MEpHo/ia KoJieOaHUM MPYKUHHOTO MasiTHUKA.

3. MccnenoBanue 3aBUCUMOCTHU MEPUOJia KoJIeOaHUI MOBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. [IpoBepka HE3aBUCUMOCTH MEpUOJIa KoJieOaHUM rpy3a, MOABEIICHHOT0 K HUTH, OT
Macchl Ipy3a.

6. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUO/Ia KoJIeOaHUM MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTHU MPYKHHBI.

7. VI3aMepeHne yCKOpeHHsl CBOOOHOTO MaCHUSI.

Paspnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA
3JEeKTpOMarHuTHHIX BOJIH. [IIkana 3nekTpoMarHuTHBIX BOJH. cnonib30BaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBA3U.

DneKkTpoMarHuTHas npupoja cseta. CKopocTs cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. 3y4yeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbI0O MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeToBbBIE IBJICHUSA.

JlyueBast mogenb cBera. ctounuku ceera. [IpssMonuHerHOE pacnpoCTpaHEHUE
ceera. 3atMenus Connua u Jlynsl. Otpaxenue ceta. [nockoe 3epkano. 3akoH
OTPAXXEHUs CBETA.

[Ipenomiienue cBera. 3akoH npenomieHus cBeta. [loiHoe BHyTpeHHEE OTpaKeHUE
ceeTa. Mcrnonp30BaHue MOJHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.
JIunza. Xon myuent B nuH3e. OnTudeckas cucreMa (poroanmapara, MUKpPOCKOTIA U
Teneckona. ['na3 kak ontuyeckas cucreMa. bim3opykoCTh U 1abHO30PKOCTb.
Pasnosxenune Oenoro ceeta B criekTp. OnbiTel HbtoToHA. CliOXKEeHHE CIEKTPaTbHbIX
uBeToB. /lucnepcus ceera.

JHemoncmpayuu.

1. [IpsamonuHetHOEe pacpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilonyuyenue nzo0paxeHU B MIOCKOM, BOTHYTOM U BBIITYKIJIOM 3€pKajax.
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IIpenomnenue caera.

Onrudeckuil CBETOBOJ.

Xop Jiydeid B cOOMparoIeil JInH3e.

XoJ JIy4ell B pacCeuBarOLIEH JIMH3E.

[lonyyenue n300paxeHUi ¢ TOMOLIBIO JTUH3.

[Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10.Mogeins riasa.

11.Pa3znoxxenue 0enoro cBeTa B CIEKTP.

12.ITonydyenue Genoro cBeTa Npu CIOKEHUH CBETA PAa3HbBIX IIBETOB.
Jlabopamopnuie padomut u onvimot.

1. MccnenoBanne 3aBUCUMMOCTH yTIila OTPAXKEHUSI CBETOBOTO JIy4a OT yIJia HaJeHUs.
2. 3yuenue xapakTepucTuK U300paxeHust IpeMeTa B INIOCKOM 3epKajie.

3. MccnenoBanue 3aBUCHMOCTH YIJIa PEJIOMJIEHNS CBETOBOTO JIy4da OT yTIila MaJcHus
Ha TPAHUIIE «BO3LYyX—CTEKIION.

4. Tlonyuenue n300pa’keHU € MOMOILBIO COOUPAIOIEH JIMH3BI.

5. Onpezenenne POKYCHOTO PaCCTOSHUS U ONITUYECKOM CHIIbI COOUPAIOIIEH JIMH3BI.
6. OMBITHI 110 PA3NOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. OTBITHI TIO BOCIIPUSATHIO I[BETA MPEIMETOB NP X HAOIIOICHUH Yepe3 IBETOBBIC
(bUITBTPHI.

Pa3znen 12. KBaHTOBbBIC SIBJICHHS.

Omnsitel Pezepdopna u mnanetapuast Mmojens atroma. Mogens atoma bopa.
Hcnyckanue v noriouieHrne ceeta atoMmoM. KBaHThl. JInHeUaTble CIEKTPHI.
PanunoaktuBHOCTE. Anb(a-, Oeta- u ramma-u3nydeHusi. CTpoeHre aTOMHOTO sipa.
Hyxnonnast Mmogens atomHoro sapa. M3oromnsl. PagrnoakTuBHBIE PEBpaILCHUS.

L o N o ok

Ilepuon nostypacnaja aTOMHBIX SIAED.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHUSI 3apsJIOBOIO U MAaCCOBOTO YUCEN. DHEPrus
CBA3U aTOMHBIX siiep. CBsI3b MacChl M 3HEpruu. Peakuun cuHTe3a U IEIEHUs SAEP.
Ncrounuku suepruu CoJiHIIA U 3BE3].

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyUYCHUHN HA )KUBbIE OPTAHU3MBI.
Jemoncmpayuu.

1. CekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CHeKTpbl pa3auvyHbIX ra30B.

3. CnekTtp Bojiopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTtunka HOHU3UPYIONINX U3ITYICHUH.

6. Perucrpanus n3nydeHus NpupOJIHBIX MUHEPAJIOB U MPOYKTOB.
Jlabopamopnuie padbomot u onvimot.

1. HaGnroieHre CrulonIHbIX U IMHENYAThIX CIIEKTPOB U3TYUYCHHUS.
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2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPTHH YACTULBI 10 TOPMO3HOMY MYTH (10
dotorpadusim).

3. U3mepenne paanoakTUBHOTO (oHa.

IHoBTOpHTEILHO-00001IAKO 1M MOXYJIb.

[ToBTOpUTENHEHO--00001IAIONINI MOIYJIb MPEIHA3HAYEH JUIsl CUCTEMAaTH3aluu U
000011IeHHs IPEMETHOTO COJAEPKAHUS U ONbITA JEATENBHOCTH, TPUOOPETEHHOTO
IIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TAKKE JIJIs1 OJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY SK3aMEHY 1Mo (pu3uke Aj1s1 00ydarouumxcs, BbIOpaBIIUX ATOT
y4eOHBIN npeaMer.

IIpu n3ydeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSITEbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTUKEHUE MTPEAMETHBIX U
MeTanpeIMETHBIX INIAHUPYEMbIX Pe3yJbTaTOB 00yUYeHUsl, GOpMUPYETCS
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOAOB UCCIEA0BAHUS
SBJICHUN MPUPOJIBI U TEXHUKHU, OBJIAICHUE YMEHUSAMH OOBICHATH (PU3NUECKUE
SABJICHUS, IPUMEHSIS TTOJIyYEHHBIE 3HAHUS, PEIaTh 3a/1a4d, B TOM YUCJIE
KaueCTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpyuHUIMTIHANTBHO NEATEIBHOCTHBIM XapaKTep JAHHOTO pa3jiesia Peain3yercs 3a CUET
TOT'0, YTO O0YYaIOIIMECs BBITTOIHSIOT 33/IaHUs, B KOTOPBIX UM TMPEIaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HaHUI PAaclO3HABATh U HAYYHO OOBACHITH PU3HUECKHE
SBJICHUS B OKPYXAIOIIEH NpUpPOE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOABI UCCIEAOBAHUS (PU3HMUECKUX SABJICHUN, B TOM YHCIIE
IUIs1 TPOBEPKU TUIIOTE3 U MOJTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

O0OBSCHATH HayYHbIE OCHOBBI HAaN0O0JIee BaKHBIX TOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTMH, HAIIpUMEP, MPAKTUUYECKOTO NCTOJIb30BaHUS PA3IMUYHbIX HCTOYHUKOB
SHEPI'UM Ha OCHOBE 3aKOHA NMPEBPAIIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB
SHEPTHH.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3nKu HA ypOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHUs HAIIPABJICHO Ha
JTOCTH)KEHUE JTUYHOCTHBIX, METANPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare uzydenus pu3nku Ha ypoBHE OCHOBHOTO 00111€eTO 00pa3oBaHus y
oOyyaroierocst 0ynyT chopMUpOBaHbI CIAEAYIONIUE TNYHOCTHBIE PE3YJIbTaThl B
YacTH:

e 1) IATPHOTHYECKOT0 BOCIIUTAHUS:

e — MPOSIBJICHUE UHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
(du3nuecKon HayKu;

e — IIEHHOCTHOE OTHOIIIEHUE K TIOCTHKEHHUSIM POCCUMCKUX YUEHBIX --(PU3UKOB;

e 2) rpa’kKAAHCKOrO M JyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — FOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MIPUMEHECHHEM JOCTHXKCHUIN
buzuky;

e — OCO3HaHHUE BAYKHOCTH MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH
YYEHOTO;

e 3) 3CTEeTHYECKOIr0 BOCIIMTAHUSA:

e — BOCIIPUSITUE ICTETHUECKUX KAa4eCTB (PU3MUECKON HAYKHU: €€ TApMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

e — OCO3HAHUE IEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIFOIIEH KYJIbTYpPHI;

e — pa3BUTHE HAYYHOM JF0O003HATEILHOCTH, UHTEPECA K UCCIIEeI0BATEIHCKON
NEeATEIbHOCTH;

e 5) popmupoBaHusi KyJbTypbl 310POBbSI H SMOLMOHAJIBLHOI0 0JIArONOJTYYHS:

e — OCO3HAHHUE IEHHOCTH 0€30IMacHOT0 00pa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPABUII 0€30MMaCHOTO MOBEJCHUS HA TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJEKTPUYECKUM U TETUNIOBBIM 000PYJ0OBaHUEM B JJOMAIITHUX yCIOBUSX;
e — chopMUPOBAHHOCTH HABBIKA peIeKCHH, MPU3HAHKIE CBOETO MPaBa Ha OMIMOKY U
TaKOro0 )K€ MpaBa y IPYyroro 4eaoBeKa;

e 6) TPYA0OBOIO BOCIIMTAHHUA:

e — aKTUBHOE YYacCTHE B PEIICHUH MNPAKTUYECKUX 33724 (B paMKaX CEMbH,
o0pa3oBaTeILHON OpPTraHU3aIuH, TOPOJa, Kpasi) TEXHOJIOTHIECKOW U COITUATbHON
HaIpaBJIEHHOCTH, TPEOYIOLIMX B TOM YHUCJE U (PU3NUYECKUX 3HAHUIA;

e — MHTEPEC K MPAKTUYECKOMY M3yUEHUIO NPO(eCcCHid, CBI3aHHBIX C (PU3HKOIL;

e 7) 3K0JOTrNY4e€CKOro BOCIIMTAHMS:
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e — OpPHUEHTALMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUN JJIs pelIeHus 3a/1a4 B 00J1aCTH
OKpYXaloIlEel cpeibl, INIAHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOYKHBIX
MOCIEACTBUN I OKPYXKAIOLIEH Cpenbl;

e — OCO3HaHUE II00aTBHOI0 XapaKTepa SIKOJIOIMUECKUX MPOOJIEM U IyTeH UX
pelIeHHUS;

e 8) azanTanuu K U3MEHSIIIHUMCS YCJI0BUAM COUMAJIbHON M NPUPOIHOI
cpeabl:

e — NMOTPEOHOCTH BO B3aUMOJEHCTBUMU MIPHU BBITIOJHEHUHU UCCIIEIOBAHUN U TPOEKTOB
(¢u3nuecKkoi HaNpaBIEHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JPYTHX;

e — IMOBBIIICHUE YPOBHS CBOECH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO

NS TENbHOCTD;

e — NOTPeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUH, B TOM yucie GOpMyIHpOBaTh
UJIeH, TOHATHUS, TUTIOTE3bl O PU3MUECKUX 0OBEKTaX U SBJICHUAX;

e — OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
buzuky;

e — IJTAHUPOBAHHME CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PU3MUECKUX 3HAHUI;
e — CTpEMJICHHE aHAJIM3UPOBAThH U BBISBIATH B3AaUMOCBSI3M MPUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHU;

e — OILICHKA CBOMX JIEHCTBHI ¢ yUE€TOM BIIMSHUS HA OKPYKAIOLYIO Cpeny,
BO3MO’KHBIX IJI00AIBHBIX ITOCIIEICTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pe3ynbpTaTe 0OCBOCHHS MPOTrpaMMEbI TI0 (pr3MKe Ha YpOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y obydaromerocs 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIONIHE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YIeOHBIC IEHCTBYSI, PETYIIATHBHEIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble JJoruueckue 1eicTBUS:

e BBISBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHMI);
e YCTaHABJIMBATH CYIIECTBCHHBIN MPU3HAK KIIACCU(HUKAIINHA, OCHOBAHHS JIIS
000011IeHNs 1 CPABHCHUS,

e BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX W HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSM;
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e BBISBIISATH MPUINHHO--CJICICTBEHHBIC CBSI3U MPH U3yUYCHUH (PU3NUCCKUX SBICHUN U
MIPOIIECCOB, JENIAaTh BEIBOBI C UCITOJIB30BAHUEM JEAYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUCHUH, BEIIBUTATh TUIIOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUUNH;

e CaMOCTOSITEJIbHO BBIOMPATH CIIOCO0 pelieHus yueOHoH (pu3nuecKoil 3aaauu
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHUS, BEIOOP Hanboee MOAXOIAIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

e HCIOJB30BATh BOMPOCH! KAaK UCCIIEIOBATENbCKUN HHCTPYMEHT MTO3HAHUS;

e TPOBOJUTH MO CAMOCTOSITEIIFHO COCTABICHHOMY IIJIaHY OTIBIT, HECTIOKHBIN
Gu3nIEeCcKuil SKCIIEPUMEHT, HEOOBIIIOE CCIIe0BaHNEe (PU3MUECKOTO SIBICHUS;

e OIICHMBATH HA IPUMEHUMOCTD U JOCTOBEPHOCTHh HH(OPMAIINIO, TTOYICHHYIO B
XO0JI€ UCCIIeIOBAHUS M DKCIICPUMEHTA;

e CaMOCTOSITENILHO (POPMYTUPOBATH OOOOIIIECHHS M BEIBOJIBI TT0 pe3yiIbTaTaM
pOBEAEHHOTO HAOTIOACHHMSI, OTIBITA, HCCIICTOBAHUS;

e TPOTHO3MPOBATH BO3MOXXHOE JalIbHEHIIIee pa3BUTHE GU3NISCKUX MTPOIIECCOB, a
TaK)Ke BBIIBUTATH MPEIOJIOKCHHS 00 UX PA3BUTHH B HOBBIX YCIOBUAX U
KOHTEKCTax.

PabGora ¢ undgopmanmeii:

e MPUMEHSTH PA3TUYHbIE METO/IbI, THCTPYMEHTHI U 3aIPOCHI IPU MTOUCKE U 0TOOpE
UHGOPMAIIMK WK JaHHBIX C YYETOM MPEJUI0KEHHON yueOHOU husmdeckoi 3a1auu;
e AHATU3HUPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

e CaMOCTOSITENIbHO BEIOMPATh ONTUMAIBbHYIO (OpMY IIpe/ICTaBlIeHUs HHPOpMAIIUU U
WLTIOCTPUPOBATH pelllaeMble 3a]Ja4H HECIIOKHBIMU CXeMaMHU, IharpaMMaMu, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KommyHuKaTHBHbBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUS:

e B Xofe 00CYXKIeHUs Y4eOHOTO MaTepualia, pe3yabTaToB Ja00paTOPHBIX PadbOT U
MIPOEKTOB 337aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOl TEMBI M BBICKa3bIBATh
U7, HAIICJICHHBIC Ha PeIlIeHUe 3aJ]a4l U MOAIepKaHue OJ1aroKeaaTeIbHOCTH
OOIICHHS;

e COIOCTABIIATH CBOM CYXKJICHHS C CYXKICHUSIMHU JPYTHX YYaCTHUKOB JHAJIOTA,
O0OHapy>KHUBATh PA3INUUE U CXOJACTBO MO3UIIHIA;

e BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX;

e MyOJWYHO MPEJCTABIATEH PE3yIbTATHI BBIMOIHEHHOTO (PM3HUUECKOTO OMbITa
(aKCIIepuMeHTa, UCCIIeI0BaHus, IPOEKTA);

e TOHUMATh U UCIOJB30BATh MPEUMYIIECTBA KOMAaHTHOW W WHIUBHUTYaTbHON
paboThI MPU PEIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;
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e IIPUHUMATH LIEJU COBMECTHOU AEATEIBHOCTH, OPTaHU30BbIBATh IEUCTBUS 110 €€
JTOCTHXKEHUIO: paclpeieNiATh PO, 00CYkKAaTh IPOLIECCHI U Pe3yJbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e BBINOJHATH CBOIO YACTh PA0OTHI, TOCTUTAs KAU€CTBEHHOTO PE3YybTaTa [0 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACHUCTBUA C APYTUMH WICHAMU KOMAaH/IbI,

e OLICHMBATh KQY€CTBO CBOETO BKJIAJa B OOIIUI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYIHPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHUCTBUS.

PeryasiTuBHbIC YHHUBEpPCAJIbHbIE y4eOHbIEC 1eHCTBHS

Camoopranusanus:

e BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIUAX, TPEOYIOIINX NSt
petieHus GU3NIEeCKUX 3HaAHUM;

e OPHUEHTHUPOBATHCS B PA3IMYHBIX MOJIXOAaX MPUHSITHUS PEelIeHUHN (MHIUBUIYaTbHOE,
MPUHSTHE PEIICHUS B TPYIIE, IPUHSATHE PEIICHUN TPYIIIION);

e CAMOCTOSITEJIBHO COCTaBJISITh AITOPUTM pelieHus PU3NUECKOM 3a/1auu WU TJIaHa
UCCJICJIOBAHUS ¢ YIETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh Npe1jiIaraeéMble BApHAHThI PEIICHUI;

e JIeJaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJJIEKT:

e JIaBaTh AJICKBATHYIO OIIEHKY CUTYyAIlMH U MpeJiarath riaH e€ u3MEeHEHUS;

e OOBSICHATH NPUYUHBI TOCTHXKEHUS (HEIOCTUKEHHS) pe3yIbTaTOB IESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTHUBHI B JICSITEIILHOCTD (B TOM YKCJIE B XOJ BBITOTHEHUS
(bu3MUecKoro uccae0BaHMs WIK MPOEKTa) HA OCHOBE HOBBIX 00CTOSITEIILCTB,
W3MEHMBIIINUXCS CUTYAINi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3yJbTATa IEIN U YCIOBHSIM;

e CTaBUTH ce€0s Ha MECTO JPYroro YeloBeKa B XOJ€ CIopa WA JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e MPHU3HABATh CBOE MPABO HA OMUOKY MPH perieHuH GU3HMUECKHUX 3a/1a4 WIH B
YTBEPKIEHUAX Ha HAYYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y oOyuenusi B 7 kiaacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN
e HCIIOJNH30BATh MOHATHUS: GU3NIECKUE U XUMUYECKHUE SBJICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIETTh, TUIIOTE3a, SAUHUIIBI (PU3NIECKUX BEIMYHUH, aTOM, MOJIEKYJIA,
arperaTtHbl€ COCTOSIHUS BelllecTBa (TBEPAOE, )KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
JBUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE), TPACKTOPUSI,
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paBHOJIEHCTBYIONIAs cuiia, Aedopmanus (yrnpyras,, IiacTU4ecKas), HeBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuuath siBaeHus (qudQy3us, TEMIOBOE JBHKEHUE YaCTHI] BEILIECTBA,
PaBHOMEpHOE JBIKEHHUE, HEPABHOMEPHOE JBUKEHHE, HHEPIIUS, B3aUMOICHCTBUE
TeJI, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHON OChIO BpalllCHUs, IIepeiada JaBICHUS
TBEPIBIMU TEIAMU, KUIKOCTIMH U Ta3aMU, aTMOC(EpHOE TaBJICHHUE, TIaBaHUE Tel,
MpeBpaIIeHUs MEXaHUYECKOW SHEPTUH) M0 ONMUCAHUIO UX XapaKTePHBIX CBONCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3UUYECKOE SIBJICHUE;

e pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (U3UUECKUX SBJIICHUN B OKPYKAIOIIEM
MUpE, B TOM 4uciie GU3NIECKUE SIBJICHUS B MPUPOE: TPUMEPHI IBHKEHUS C
Pa3IUYHBIMU CKOPOCTSIMH B KUBOW U HEKUBOU MPUPOJIE, ACHCTBUE CUIIBI TPCHUS B
IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBIEHUS HA )KUBOW OPraHU3M,
IJIaBaHUE PhIO, phIYary B TEJI€ YeIOBeKa, IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO
3a/1a4y B y4eOHYI0, BBIICIISITh CYIIECTBEHHBIC CBOMCTRA (TIPU3HAKHN) (DU3UIECKHUX
SIBJICHUM;

e OIKUCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U (PUBHUUECKUE SBICHUS, UCTIONb3YSI
bu3ndeckue BeMMUMHBI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEJIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CUiia
TpeHusl, 1aBlieHre (TBEPIOTO Tea, >KUJIKOCTH, T'a3a), BhITAJIKMBAIOIIAS CHIIA,
MexaHuueckas paboTa, MOITHOCTb, MJIEYO CUITbI, MOMEHT CHJIbI, KO QHUIIEHT
MOJIE3HOTO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MTOTEHIMAJIbHASI YHEPTHUS), IPU
OMKMCAHUM TPABUIILHO TPAKTOBATH (PU3UUYECKHUM CMBICT UCTIOIB3YEMbIX BEJIMYUH, UX
0003HauYeHUs U eAUHUIIBI (PU3NYECKUX BEIUYUH, HAXOIUTh (DOPMYIIbI, CBSI3BIBAIOIIIHE
JTaHHYI0 (U3MYECKYIO BEJIMYMHY C IPYTUMHU BEIMYMHAMU, CTPOUTH TpaduKku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUUH;

e XapaKTepHU30BaTh CBOMCTBA Tell, (HPU3UUECKUE SBJICHUS U MTPOLIECCHI, UCTIONB3YS
MpaBUWJIa CJIOKEHUS CHIT (BI0JIbL OJHOM IpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbruara (010Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUHU, IPU 3TOM JaBaTh CIIOBECHYIO
bopMyIHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATUYECKOE BHIPAKCHUE;

e O0OBICHATH GU3HUECKUE SIBJICHUS, TIPOIIECCHI 1 CBOWCTBA TEJI, B TOM YHCTIE U B
KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATD
MPUYUHHO--CJIEICTBEHHBIE CBA3U, CTPOUTH OOBICHEHUE U3 1—2 JOTUYECKUX 11aroB ¢
OTrmopoii Ha 1—-2 U3y4EHHBIX CBOMCTBA (M3UMUECKUX SBICHHUM, (PU3NIECKUX 3aKOHA UITH
3aKOHOMEPHOCTH;

e pelaTth pacy€THhIE 33/1auu B 1—2 A€CTBUS, UCIIOJIb3YS 3AKOHBI U (POPMYJIbI,
CBs3bIBaIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHajn3a YCIOBUS 3aJ]a4u
3alUCHIBATh KPATKOE YCIOBHE, MOJICTABIISITh (PU3NUECKUE BETUUYUHBI B (DOPMYIIbI U
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MIPOBOJUTH PACUETHI, HAXOUTH CIIPABOYHbBIE JAHHBIE, HEOOXOAUMBIE JJIs1 PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJYYEHHOU (PU3NUECKOI BEIUUNHBI;

e pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH IPU MOMOIIU (PU3HUECKUX
METOJI0B, B OIIMCAHUH MCCIIETOBAHUS BBIIEIATH IPOBEPSAEMOE NPEATION0KEHHUE
(runotesy), pa3nIuyaTh U HHTEPIPETUPOBATH MOJTYYEHHBIN pe3yabTaT, HAaXOAUTh
OLLIMOKU B XOJI€ ONBITA, JIEaTh BHIBOBI [10 €r0 Pe3yJibTaTaM;

e TPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SIBJICHUN I (PU3NUECKUX
CBOICTB Tei: POopMyIHpOBATH IPOBEPAEMbIE MTPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000pYy10BaHNUs, 3aMChIBATh X0 OIbITa U (OPMYJIUPOBATH
BBIBO/IbI;

e BBINOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUS, BpEMEHH, MacChl Tesa, 00bEMa, CUITBI
U TEMIEPATypPbl C UCIIOJIB30BAHMEM aHAIOTOBBIX U LIM(PPOBBIX MPUOOPOB,
3aMMChIBAaTh MOKa3aHUs TPUOOPOB ¢ YUETOM 3aJaHHON aOCOIOTHOM MOTPEIIHOCTH
U3MEPEHN;

e TPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKON BETUYMHBI OT APYTroi
C MCTOJIb30BaHUEM MPSAMbBIX H3MEPEHUH (3aBUCUMOCTHU MTyTH PAaBHOMEPHO
JIBUKYIIETOCS TeJIa OT BPEMEHH JIBUKEHUS TEJla, CUJIbl TPEHUS CKOJIBKEHHUS OT BEca
TeNa, KauecTBa 00pabOTKU MOBEPXHOCTEHN TEJ U HE3aBUCUMOCTHU CUJIBI TPEHUSI OT
IUIOLAIA CONTPUKOCHOBEHUS TEJ, CUJIBI YIIPYTOCTH OT YJJIMHEHHUSI IPYKUHBI,
BBITAJIKMBAIOIIEH CUJIBI OT 00BbEMA MOTPYKEHHOM YaCcTH TeNa U OT TUIOTHOCTH
KHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TTyOUHBI, HA KOTOPYIO
HOTPY>KEHO TeJO0, YCIOBUI TMJIaBaHUs Tell, YCIOBUI paBHOBECHS phluara 1 OJIOKOB),
y4acTBOBAThH B IUNIAHWPOBAHUU YU4E€OHOTO HCCIIEIOBAaHUs, COOUpPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIEAYS MPEAIOKEHHOMY TUIaHy, GUKCUPOBATH PE3yIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHMH B BUC MPEITI0KEHHBIX TaOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BaHMUS;

e TPOBOJUTH KOCBEHHBIC U3MEPECHUS (PUZNYECKUX BETUYHH (IJIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOIO TEJIa, CUJIa TPEHUS CKOJIBKECHMS, JaBICHNE BO3AyXa,
BBITAJIKMBAIOILAs CUJIA, IEMCTBYIOIIAs HA MOTPYKEHHOE B )KUAKOCTD TEJIO,

KO3 UIIUEHT MMOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEYys MPEII0KEHHON
MHCTPYKIUU: TIPU BBIMOJIHEHUH U3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO
YCTaHOBKY M BBIYMCIISTh 3HAUCHUE HCKOMOW BEJIMYUHBI;

e COOJIIONIATh MTpaBUJIAa TEXHUKHU O€30TIACHOCTH MPHU paboTe ¢ Ta0OpaTOPHBIM
00opyT0BaHUEM;

e YKa3bIBaTh MPUHLHUIIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYAbl, 0ApOMETp, phIYar, MOJIBUKHBIA U
HEIOIBW)XHBIN OJIOK, HAKJIIOHHAS [IJIOCKOCTb;

e XapaKTepU30BaTh MPUHIIUIBI ICUCTBUSA U3yUEHHBIX IPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C OMOPOM HA UX ONMCaHUA (B TOM YHCIIC: MOJUIUITHUKHU, YCTPOUCTBO
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BOJIONIPOBO/1a, TUAPABINYECKUIN ITPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBIICHUN U HEOOXOIUMBbIE
(u3nueckre 3aKOHbl U 3aKOHOMEPHOCTH;

e MPUBOAMUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
MCIOJIb30BaHUs (PU3MUECKUX 3HAHUHN B TOBCEHEBHOM XKM3HU JJI1 00eCieUeHUsI
06e30MacHOCTH NP OOpaIlleHUH ¢ IPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMM,
COXPAaHEHUS 30POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOr0 TIOBEACHUS B
OKPYKAIOIIEN CPEAE;

e OCYIIECTBIATH OTOOP UCTOYHUKOB MH(popManuu B IHTEpHETE B COOTBETCTBUU C
3aJIaHHBIM TTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUM U MyTEM
CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIICIATh HHPOPMALINIO, KOTOPAs! SIBISIETCS
IPOTUBOPEUUBON MU MOKET OBITh HEJOCTOBEPHOIA;

e HCIOJIH30BATh MPH BBHIMOJIHEHUHU YUEOHBIX 33aJlaHUN HAYUYHO--TIOMYJISIPHYIO
TUTEPaTypy GU3NUECKOTO COJIEP KaHMs, CIIPABOYHBIE MAaTEpPHAIIbl, PECYPCHI CETH
WuTepHer, BnageTs npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uH(GOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE
2—3 UCTOYHUKOB MH(MOpMAINN (PU3HMUECKOTO COJCPKAHUS, B TOM YHUCIIE MyOJIUIHO
JIeNaTh KpaTKue COOOIIEeHHs O pe3yIbTaTaXx MPOEKTOB WM YUYEOHBIX MCCIIEIOBAHUH,
IIPU 3TOM T'PAaMOTHO MCIOJIb30BAaTh U3YUEHHBIN MOHATUHUHBIN anmnapat Kypca QU3HKH,
CONPOBOKJATh BBICTYIIJIEHUE MPE3ECHTALNEH;

e TIPU BBHINOJHEHUHU YUYEOHBIX TPOEKTOB U UCCIEIOBAHUI paclpeaeiiaTh
00513aHHOCTH B T'PYIINE B COOTBETCTBUU C NMTOCTABJICHHBIMU 3a/1a4aMU, CIEIUTD 3a
BBIIIOJIHEHHUEM IIJIaHA IECHCTBUM, alcKBATHO OIEHMBATh COOCTBEHHBIN BKJIAJI B
NEeATENbHOCTh IPYIIIbI, BHICTPAUBATh KOMMYHHUKAaTUBHOE B3AUMOJECHCTBHE, YUUTHIBAS
MHEHHE OKPYXKAIOIIHX.

K xoniry oOydenus B 8 kiacce npeIMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e HCHOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB
Y MOJIEKYJI, arpEraTHhIE COCTOSHUS BEIIECTBA, KPUCTAJUIMUECKIE U aMOp(HBIE Tena,
HACBIIIEHHBIN U HEHACBIIIEHHBIN Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpaTypa,
BHYTPEHHSISI JHEPI'Us, TEIUIOBOU JABUTATEIIb, JJIEMEHTAPHBIN JIEKTPUUECKUH 3apsi,
ANEKTPUUYECKOE MOJIe, TPOBOJIHUKU U TUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUYECKUI
TOK, MarHUTHOE TOJIE;

e pa3NMyaTh SIBJIEHUA (TEILUIOBOE PACIIMPEHUE U CXKaTHe, TEIJIoNepeaada, TeIIoBOe
paBHOBECHUE, CMauMBaHUE, KAMWUIAPHBIE SIBIICHUS, UCTIAPEHUE, KOHIEHCAus,
IJIaBJIEHUE, KpUCTAIIU3alKs (OTBEpICBaHUE), KUTIEHUE, TeIUIonepeaaya
(TermIonpoBOAHOCTh, KOHBEKLUS, U3JIyYEHHE ), FTEKTPU3ALUS TN, B3aUMOACICTBUE
3apsAI0B, AEHCTBUS JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOECHCTBUE
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MAarHuTOB, JE€UCTBME MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS
MHJYKIIMS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBIICHUE;

e pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (U3UUYECKUX SBJICHUN B OKPYKAIOIEM
MHUpE, B TOM yucie (U3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KalWJUISIPHBIE SABJIEHUS B IPUPOJIE, KPUCTAILIBI B PUPOAE, n3nydyeHue ColHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUUYECKUE SIBJICHUS B aTMOC(hEepe, IJIEKTPUUECTBO KUBBIX OPTaHU3MOB,
MarHuTHOE ToJie 3eMiid, Jper MmotoCoB, pOib MArHUTHOTO OIS JUIS KU3HHU Ha
3emuiie, MOJIIPHOE CUSIHUE, TIPU 3TOM MEPEBOIUThH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHUN;

e OIUCHIBATH U3YUEHHBIE CBOMCTBA TEJT U (PU3UUECKUE SIBJICHUS, UCTIONbB3YSI
dbu3nUecKkre BEIMUUHBI (TEeMIEpaTypa, BHYTPEHHSSI DHEPTUsl, KOJIMUYECTBO TEIUIOTHI,
yleJibHas TEMJI0EMKOCTh BEIIECTBA, YAEIbHAS TEIJIOTA TUIABJICHUS, yEIbHAS
TEIUIOTa MapooOpa3oBaHus, yJeabHas TEIUIOTa CrOPaHus TOTUTMBA, KOADPUITUEHT
MOJIE3HOTO JEUCTBUS TEMJIOBOW MAIIMHbI, OTHOCUTENIbHAS BIA)KHOCTh BO3AYyXa,
ANEKTPUYECKU 3apsi]l, CUJIa TOKA, SJIEKTPUUYECKOE HANPSIKEHHUE, COMPOTUBIICHHE
IPOBOJHUKA, yIETbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTh
ANEKTPUUECKOr0 TOKa), IPHU OMUCAHUU NIPABUIHLHO TPAKTOBATH (PU3UYECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMUMH, 0003HAUYCHUS U €IMHULIBI (PU3UUECKUX BETUYNH, HAXOAUTh
(bopMyIIbI, CBSA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUYMHY C IPYTUMHU BEIUYMHAMM,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTepHU30BaTh CBOICTBA Tel, (PU3nUYEeCcKUe ABJICHUS U MPOILIECCHI, UCIIOIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUHU CTPOCHUS BEILECTBA,
IPUHIUIT CYNIEPIIO3ULINU TOJIEN (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS
3apsiaa, 3akoH Oma A1l yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHHUs
SHEPTUH, TIPHU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBAThH €TO
MAaTEMaTHYECKOE BBIPAXKEHUE;

e OOBSICHATH GU3HUECKHE MPOIECCHI U CBOMCTBA TEN, B TOM YHCIIC U B KOHTEKCTE
CUTYalHMi NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITH
MIPUYUHHO-CIIC/ICTBEHHBIE CBS3HU, CTPOUThH OOBACHEHHE U3 1—2 TOTMYECKHUX IIaroB ¢
Oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (U3UYECKUX SBICHHUM, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

e pelaTth pacyETHBIE 3a/1auu B 2—3 JEICTBUS, UCIIOJIb3Ys 3aKOHBI U (POPMYJIbI,
CBs3bIBaIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE aHAJIW3a yCJIOBHS 3aJlauu
3aIMChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JJISl PELICHUS 3a1a4H,
BBIOWPATH 3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJIs €€ pelIeHus, TPOBOAUTH PACUETHI
Y CPaBHMBATh MOJYUYEHHOE 3HAaUeHUE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU
JAHHBIMU;
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e pacno3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIU (HU3UYECKUX
METOJIOB, UCIIOJIb3Ysl OMTMCAHUE UCCIIEA0BaHUS, BBIJCSATh IPOBEPSEMOE
MPEIO0JIOKEHNE, OLIEHUBATh TPABUIIBHOCTH MOPSIKA IPOBEACHUS UCCIIECIOBAHMUS,
JienaTh BIBOJIBI;

e TMPOBOJUTH ONBITHI MO HAOTIOICHUIO (PU3UUECKUX SIBICHUM UIIH (PU3UIECKUX
CBOMCTB TeJl (KanWJUISIPHbBIC SBJICHUS, 3aBUCUMOCTb JIaBJIICHUS BO3/1yXa OT €T0
00béMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCThIBAHUSI U HarpeBaHUsI IPU
M3JIYYEHUU OT I[BE€Ta U3JTydaroliel (Morjaomaroneid) moBepXHOCTH, CKOPOCTh
UCIIapEHUs BOJIBI OT TEMIIEPATyPhl KUJIKOCTU U TUIOMIATU €€ TOBEPXHOCTH,
ANIEKTPHU3AIUS T U B3aUMOJIEHCTBUE DJICKTPUUECKUX 3apsiIOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YaJIM3aIMsl MATHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB,
JIEWCTBHSI MArHUTHOTO TIOJIS1 HA TIPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA 2JIEKTPOJIBUTATEIISI TOCTOSHHOTO TOKA): (hOPMYJIMPOBATH IPOBEPSIEMBIE
IPEATNONIOKEHUS, COOUPaTh YCTAHOBKY U3 MIPEJIOKEHHOTO 000pYA0BaHUA,
OMHCHIBATH XOJI OTbITa U (HOPMYJIMPOBATH BHIBOJIBI,

e BBINOJHATH MPSIMbIC U3MEPECHUS TEMIIEPATYPhI, OTHOCUTEILHON BIAXKHOCTU
BO3]lyXa, CUJIbl TOKA, HAMPSDKCHUS ¢ UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PUBHUECKUX BEJIWYUH, CPABHUBATH PE3YJIbTAThl U3BMEPEHUH C yUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH;

e TPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKON BETUYMHBI OT APYTroi
C UCTIOJIb30BaHUEM MPAMbBIX U3MEPEHUH (3aBUCUMOCTb CONTPOTUBIICHUS MMPOBOTHUKA
OT €ro JIJTMHBI, MJIOMIAU TOTIEPEYHOr0 CEUEHUS U yIeTbHOTO COMPOTUBICHUS
BEIIECTBA IPOBOHUKA, CHUJIbI TOKA, UAYIIETO Yepe3 MPOBOJAHUK, OT HAIIPSKEHUS Ha
IPOBOJAHUKE, NCCIIEAOBAHNE MOCIIEI0BATEILHOTO U MApaUIeIbHOTO COSTMHEHHIA
IPOBOJAHHUKOB): TUIAHUPOBATH UCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBIMOIHSITH
U3MEpEHUs, CIeays MPEeAIOKECHHOMY TUIaHy, (PUKCUPOBATH PE3YIbTaThl OTYYSCHHON
3aBUCUMOCTHU B BUJI€ TaOJIUI] ¥ rpadMKOB, e1aTh BHIBOJBI 110 PE3yJIbTaTaM
UCCIIEIOBAHNUS;

e TPOBOJUTH KOCBEHHBIC U3MEPECHUS (PU3NUECKHUX BEIUYUH (yIaeabHas
TEMJI0EMKOCTh BEIIECTBA, COIPOTUBJIEHNE MPOBOJHUKA, pa00OTa U MOLTHOCTh
AIEKTPUUECKOTO TOKA): MJIAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, ClIe[lysl IPEAJIOKEHHON NHCTPYKIIUU, U BEIYUCIISITh 3HAUCHUE BEJIUYUHBI;
e COOJIFO/IATh TIpaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU paboTe C T1ab0paTOPHBIM
00opyT0BaHUEM;

e XapaKTEpHU30BATh MPHUHIIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB ¢ ONOPOM HA UX OMMCaHUA (B TOM YHCIIE: CUCTEMa OTOILICHHS JOMOB,
TUTPOMETP, TapoBasi TypOUHA, AMIEPMETP, BOJIbTMETP, CUETUUK DIIEKTPUUECKOM
SHEPI'UH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HATPEBATEIBHBIC IIEKTPONPUOOPHI
(mpuMepbl), FINEKTPUUYECKHUE TTPEIOXPAHUTEIH, JICKTPOMATHUT, SJIEKTPOBUTATEIb
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MOCTOSIHHOTO TOKA), UCHOJIb3Ys 3HAHUS O CBOMCTBAX (DU3UUECKUX SBICHUM U
Heo0Xo1MMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

e pacno3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENbHBIE IPUOOPHI MO
CXEMaM M CXEMaTUYHBbIM PUCYHKaM (’KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, ABUTATENb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI AJIEKTPUUYECKHUX LEMEN ¢ MOCIIeI0BaTeIbHbIM U MapayieIbHbIM COEIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHHMSI JIEMEHTOB AJIEKTPUUECKUX LETEH;

e TPUBOAMUTH NMPUMEPHI (HAXOIUTh HH(OPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCIOJIb30BaHMs (U3HUECKUX 3HAHUHM B TOBCEHEBHOM KU3HU JI1 00eCcTIeUeHUsI
06e30macHOCTH MpHU OOpallleHUH ¢ MPUOOPAMU U TEXHUUYECKUMH YCTPOUCTBAMH,
COXPAaHEHUS 3[I0POBbS U COOIIOICHHSI HOPM IKOJIOTMYECKOTr0 MOBE/ICHUS B
OKPYKAIOIIEH CPEAE;

e OCYIIECTBIATH MOUCK MH(pOpMaIuu ¢pu3ndeckoro coaepxxanus B Mlutepuere, Ha
OCHOBE MMEIOIINXCS 3HAHUM U MMyTEM CpaBHEHUS TOTIOJHUTEIBHBIX UICTOUHUKOB
BBIIEIISATH MH(OPMAIIUIO, KOTOPAs SIBISIETCS] TPOTUBOPEUHUBON MU MOKET OBIThH
HEJI0OCTOBEPHOM;

e HCIOJIH30BATh MPH BBHIMOJIHEHUHU YUESOHBIX 33aJIaHUN HAYUYHO--TIOMYJISIPHYIO
TUTEPaTypy HPU3NUECKOTO COJIEP KaHMsI, CIIPABOYHBIE MaTEpHAIIbl, PECYPCHI CETH
WuTepHeT, BIageTh NpuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, IPe0Opa30BaHuUs
MH(pOpMAIK U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

e CO3/aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEHUS, 00001Iast
MH(POPMAINIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOIO COIEPIKAHNUs, B TOM YHCIIE
MyOJINYHO MPENCTABIATh PE3yNbTaThl IPOSKTHON WIIM UCCIIEI0BATENBLCKON
JEsITeIbHOCTH, IIPU 3TOM TPAaMOTHO HCIIOIb30BaTh U3yUEHHBIH NOHATUHHBIN anmapar
Kypca (pU3HUKH, COIPOBOKIATh BHICTYIIJICHUE NTPE3EHTAIUEH;

e IIPU BHIOJHEHUH YU€OHBIX IPOEKTOB U UCCIEI0BAHUHN (PU3NUECKUX TPOLECCOB
pacnpeaensaTb 00s3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABICHHBIMU 3aJ[auaMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IUIaHA JEHCTBUN U KOPPEKTHUPOBATH €ro, aI€KBaTHO
OLIEHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIBHOCTh IPYIIIbI, BHICTPAaUBATh
KOMMYHHUKATHUBHOE B3aUMO/ICHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peiiaTb KOH(OIUKTHI.
K koHIiy 00yuenus B 9 Kiacce npeMeTHbIE pe3ysibTaThl Ha 06a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e HCIIOJIB30BATh MOHATHUS: CUCTEMA OTCUETA, MATEPHUAJIbHAS TOUKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh MEXaHUYECKOTO ABWKEHUS, AedopManus (ynpyras,
IUIACTHYECKasl), TPEHUE, LICHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTD U
NEepErpy3KH, LEHTP TSHKECTH, aOCOJIFOTHO TBEPAOE TENO, HEHTP TAKECTU TBEPAOTO
TeJla, paBHOBECUE, MEXaHMYECKHE KoJeOaHus U BOJIHBL, 3BYK, HH(Pa3BYK U
YIIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIA AIEKTPOMAarHUTHBIX BOJIH, CBET,
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OJIM30PYKOCTh U TAIbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U MOTJIOIEHHUS, albda-,
0eTa- ¥ raMMa-u3Iy4eHus1, U30TOIIbI, SiIEpHAsi SHEPTETHKA;

e pa3nMyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE IBUKEHUE,
PaBHOYCKOpPEHHOE MPSIMOJIMHENHOE IBIXKEHUE, CBOOOHOE MaieHUE Te,
PaBHOMEpPHOE JBIKEHHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
JBIDKEHHE, KOJIeOaTeIbHOE JIBI)KEHUE (3aTyXaloIUe U BBIHYKICHHbBIC KOJIeOaHuUs ),
PE30HaHC, BOJIHOBOE JIBXKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEITHOE
pacrpocTpaHeHue, OTPAKCHUE U MIPEJIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE
OTPa)KEHUE CBETA, Pa3JIOKEHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CIIEKTPAIbHBIX
I[BETOB, JIUCTIEPCHS CBETA, €CTECTBEHHAS PaIMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHEWYATOrO CIIEKTpa U3TYUYCHUsI) MO OMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (U3UUYECKUX SBJIICHUHN B OKPYKAIOIIEM
Mupe (B TOM 4uciie GU3NIECKUE SBICHUS B IPUPOJIE: IPUITUBHI U OTJIUBBI, IBHKCHUE
miaHeT CoTHEYHOM CUCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPTaHU3MOB,
BOCIIPUSITUE 3BYKOB JKHBOTHBIMH, 36MJICTPACCHUE, CEHCMUUECKHE BOJTHBI, ITyHAMH,
9X0, IIBETA TeJI, ONITUYECKUE SIBJICHUS B IIPUPOJIC, OMOJIOTUUECKOE ICHCTBIE
BUJIUMOT0, YIBTPahUOIETOBOTO U PEHTIEHOBCKOTO U3JIYYEHUN, €CTeCTBEHHBIN
paguoaKTUBHBIN ()OH, KOCMUUECKHUE JTYUH, PAIMOAKTHBHOE U3JIyUeHUE MPUPOTHBIX
MUHEpAJIOB, ACHCTBUE PAIMOAKTUBHBIX U3JTYUCHUN HA OPraHU3M 4YeJIOBeKa), MpU
ATOM NEPEBOAUTH MPAKTHUECKYIO 3a7a4y B YU4EOHYIO, BBIJEIATH CYIIICCTBCHHBIC
CBOMCTBa (MpU3HAKK) PU3HUECKUX SBIICHHUM;

e OIHMCHIBATh U3YUYEHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBJICHUS, UCTIONb3YSI
bu3uvecKre BETMYUHBI (CPEIHSS K MTHOBEHHAS CKOPOCTD Tejia TP HEPaBHOMEPHOM
JBIKCHHUH, YCKOPEHHE, IIEpEeMEICHUE, ITyTh, YII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIa
YIPYTrOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOHOTO MAJICHHUs, BEC TeJIa, UMITYJIbC
TeJa, UMITYJIBC CHJIbI, MEXaHHUeCKask paboTa U MOIITHOCTh, MOTCHIIMAIbHAS SHEPTUs
TeJia, MOHITOTO Ha/l MOBEPXHOCTHIO 36MJIH, MMOTECHI[MAIbHAS SHEPTUs CHKaTOMN
MPYXUHBI, KHHETUYECKAsl YHEPIus, MOJIHAS MEXaHUYeCKasl SHEPTUsl, Iepruoj U
4acToTa KoJieOaHui, IJIMHA BOJHBI, TPOMKOCTh 3BYyKa M BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTellb MPEJIOMIICHHUS CPEbI), PU OMMCAHUH MTPABUIILHO TPAKTOBATH
(M3UYECKUI CMBICIT HCIIOIB3YEMbBIX BEIMUYNH, 0003HAYCHUS M €IMHHUIBI (PU3HUICCKUX
BEJIMYMH, HAXOAUTH (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIIMUUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TPaPUKH U3YICHHBIX 3aBUCUMOCTEH (hU3UICCKHUX
BEJIMYUH;

e XapaKTepHU30BaTh CBOMCTBA TN, (PU3UUCCKUEC SIBICHUS M TIPOILIECCHI, UCIIOIb3YS
3aKOH COXPaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHIIUIT CYTIEPIIO3ULINT
CHJI, TIPUHITUIT OTHOCUTENILHOCTHU [ anmuiesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS
HMMITYJIbCa, 3aKOHBI OTPAXKCHHS U MPEIOMJICHHUS CBETa, 3aKOHBI COXPaHCHUS
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3apsI0BOr0 M MaCCOBOTO YMCEN MPU AIEPHBIX PEAKIUAX, IPU ITOM J1aBaATh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCBHIBATh €T0 MAaTEMAaTUUYECKOE BHIPAKEHUE;
e OOBICHATH (GU3HUECKHUE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTYallUi MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh MPUUMHHO--
CJIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpoil Ha
2—3 U3y4EHHBIX CBOMCTBA (PU3NYECKUX SABIECHUH, GPU3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEM;

e pemaTth pacyETHBIC 3a/1auu (OMUpAIOIIUECcS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NYECKHUE BEIMYMHBI: HA OCHOBE
aHaiM3a yCJIOBUS 33/1a4y 3allUChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIINE
WM U30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE JIJIS
pelIeH s, POBOJAUTH PACUETHl U OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO
3HaYeHUsl (PU3NUECKON BEIHUNHBI;

e pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3HUECKIX
METOJIOB, UCIIOJIb3Ysl OMUCAHUE UCCIIEI0BAHMUS, BBIJCISATH MPOBEPSIEMOE
IPEINOJIOKEHUE, OLIEHUBATH MPABUIIBHOCTh MOPSAJIKA MPOBEACHUS UCCIIEI0BAHNUS,
JIeNaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB,;

e TPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBJICHUHN W (PU3NUIECKUX
CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HproToHa, 3aKk0oHa COXpaHEHUs! YHEPTHUH,
3aBHUCUMOCTb MEpUOo/ia KoJieOaHU MPYKUHHOTO MassTHUKA OT MacChl rpy3a
KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT aMILTUTY/ bl MAJIbIX KOJIeOaHUH,
pSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, Pa3jioKeHHe OEIoro CBEeTa B CIIEKTP,
U3y4YEeHHE CBOWCTB M300pakKeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300paxeHus
npenMeTa B COOMpAaroIe TuH3e, HaOMI0AeHIE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB
U3IIYYCHUS): CAMOCTOATEIILHO COOMpPaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa
000pyAOBaHMs, ONMUCHIBATH X0/l OTIBITA U €r0 PE3YNIbTaThl, (POPMYIUPOBATH BHIBOBL;
e TPOBOJUTH MPU HEOOXOIUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, OTIPEIEIIsis CpeiHEee
3HaYeHHE U3MEePsEeMOl BeTMUUHBI (POKYCHOE pacCTOSHUE COOMPAIOLIEH JINH3bI),
000CHOBBIBATh BBIOOP CIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO TPUO0opa);

e MPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITYTHU OT BPEMEHH HpPU
PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HayallbHOM CKOPOCTH, Mepuojia KouebaHuit
MaTeMaTU4eCKOro MasiTHUKA OT JITMHBI HUTHU, 3aBUCHUMOCTHU YIJIa OTpaKEHUs CBETa
OT yIJIa MaJIeHUs ¥ yriia MpeIoMIICHUS OT yria NaJeHus): IJIaHUPOBaTh
HCCIIEIOBAaHHUE, CAMOCTOSITENIbHO COOMPaTh YCTaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUJE TAOIUIT U TpaduKOB, 1eTaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIIEIOBAHUS,

e IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PUZNUECKUX BEIUYHH (CPEAHSS CKOPOCTh U
YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOTHOTO
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najieHusl, >KECTKOCTh MPYKUHBI, KOAPDUIIMEHT TPEHUS CKOJIbXKEHUSI, MEXaHUYEeCKast
paboTa U MOILHOCTh, YaCTOTa U MEepUO KoJIeOaHUH MaTEMaTUYECKOTO U
MPYKUHHOTO MasiTHUKOB, ONITUYECKAsl CUJIa COOMpAIOIIEel JTUH3BI, paIMOAKTUBHBIN
(oH): MIaHUPOBATH U3MEPEHUS, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIEys IPEAJIOKEHHON NHCTPYKIIMY, BEIYUCIISTH 3HAUCHHE
BEJIMYMHBI U aHATU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThl C YUETOM 3a1aHHON
IIOI'PEIIHOCTH U3MEPEHUN;

e €00JIIO/IATh MPaBUJIA TEXHUKU O€30IaCHOCTH NP padoTe C J1abOpaTOPHBIM
000opy1I0BaHUEM;

e pa3nuyYaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (PU3UUECKUX MOJIEei: MaTepuanbHas
TOYKa, a0COJIIOTHO TBEPAOE TEJI0, TOUCUHBIN HCTOYHUK CBETA, Y4, TOHKAs JINH3A,
IUTaHEeTapHask MOJEJIb aTOMa, HYKJIOHHAsi MOJIeNIb ATOMHOTO SIIpa;

e XapaKTEepU30BaATh MPUHITUIIBI IEUCTBUS U3YUCHHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOi Ha UX ONMUCAHUA (B TOM YHUCIIE: CIIUOMETP, JaTYUKU
MOJIOXKEHHUSI, PACCTOSIHUS U YCKOPEHUs, paKkeTa, 9X0JI0T, OUKH, IIEPUCKOII,
¢doToanmnapar, ONTUYECKHUE CBETOBO/IbI, CIEKTPOCKO, 103UMETp, kKamepa Bunbscona),
UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (DU3UUECKHUX SIBJICHUN U HEOOXOuMble (PU3UUECKHE
3aKOHOMEPHOCTH;

e HCHOJI30BaTh CXEMBI U CXEMATUYHBIE PUCYHKHA U3YYEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU PEIICHUH
y4eOHO--TTPAaKTUYECKUX 3a]1a4, ONITUYECKUE CXEMBI JIJIsl TOCTPOSHUS U300pakeHUH B
IUIOCKOM 3epKaJie U cOOMparolel JTMH3E;

e TPUBOAUTH NMPUMEPHI (HAXOIUTh HH(DOPMAIIHIO O TPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHMs (PM3HUECKUX 3HAHUH B TTOBCEHEBHOM KU3HU /I 00€CTICUSHUS
0€30IacCHOCTH MPU OOPAIICHUH C TPHOOPAMU U TEXHUUYECKUMHU YCTPOUCTBAMU,
COXPAaHEHUS 3[I0POBbS U COOJIIOICHHSI HOPM IKOJIOTHYECKOTO IMMOBE/ICHUS B
OKPY’KAIOIIEH CPEAE;

e OCYIIECTBIATH MOUCK MH(pOpMaIuu Gu3nIecKoro coaepxkanus B IHTepHeTe,
CaMOCTOATEIHLHO (POPMYIIHPYS TTOMCKOBBINA 3aMTPOC, HAXOIUTD ITYTH OMPECICHHUS
JI0OCTOBEPHOCTH TMOTYYEHHON HHPOPMAIIMKA Ha OCHOBE UMEIONTUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

e HCIIOJIH30BATh MPH BBHIMOJIHEHUHU YUECOHBIX 33a/IaHUN HAYUYHO--TIOMYJISIPHYIO
auTepaTypy (pU3NYECKOro CoIepKaHusl, CIPABOYHbIE MATEPUAIIbI, PECYPChI CETH
WNutepHer, BnageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MPEeoOpa30BaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

e CO03[1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
nH(OPMAITNHN 13 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOTUIHO
MPEACTABISATh PE3yJIbTaThl IPOEKTHOM WIIA UCCIIEI0BATEIbCKOMN AESTEILHOCTH, IPU
3TOM IPaMOTHO UCTOJIb30BaTh U3YYEHHbBIM MOHATUMHBIN anmapaTr u3y4aeMoro
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pazzena pU3MKU U COMPOBOXKIAThH BBICTYIIJICHUE MTPE3EHTALlMEN C YUETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
X (uudpossbie)
°on/m [auMeHOBaHUE Pa3aeiOB U TeM MPOTrPaMMBbI {oHTpoILHBIE [IpakTHYECKHE
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. ®dusuka u €€ poJib B IO3HAHMHU OKPY/KAKOLIEr0o MUpa
bubmmoreka [{OK
1.1 dusuka - Hayka o 0JIe 2
H3HKA = Hayka o IpHpost ttps://m.edso0.ru/7f416194
1.2 Ddusmyeckre BETHNUHHEI 2 1 bubmorexa LHOK
ttps://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 EctecTtBennona i METOJ IMO3HAa 2 1
TCCTBCMHOHAYIHBI MCTOA TOSHAHIA ttps://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznes 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CTtpoeHue BelllecTBa 1
p Hl ttps://m.edsoo.ru/7f416194
2.2 BIDKEHME U B3aUMOJEICTBUE YaCTHUI] BELIECTBA 2 1 bubmorexa [IOK
' a Hsett ttps://m.edso00.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 nomorexa O
ttps://m.edsoo.ru/7f416194
Uroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMOAeCTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABIDKEHHC ttps://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

bubnuoreka [IOK
3.2 41 4 1
HEPIILL, Macced, THIOTHOCTD ttps://m.eds00.ru/7f416194
bu6mmoreka [{OK
3.3 Cuna. B 14 1 2
A BIBE G ttps://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4. /laBjienue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH ttps://m.edsoo.ru/7f416194
bubmmoreka [{OK
4.2
JlanrieHue KuAKOCTH ° ttps://m.edsoo.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOc(epHOe naBiIeHUE 6 ttps://m.edsoo.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B 5 1 3 bubnuorexa [JOK
' HHX TEJIO ttps://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pa3zpnesa 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD ttps://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
ttps://m.edso00.ru/7f416194
5.3 MexaHudeckast SHEPT sl 4 1 1 bubmorexa HOK
ttps://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12
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8 KIIACC

KoamuecTBO 9acoB DJIeKTPOHHBbIE
(uudpossbie)
\e I/l |aMMEHOBaHHUE Pa3/iesioB U TeM NMPOTrPamMMbl Kourpoabubie [Ipakruueckue
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3pen 1. TenioBble IBJICHUS
. bubnuotexa [JOK
1.1 C 7
TPOCHHE I CBOHCTRA Beecta 1ttps://m.edsoo.ru/7f4181ce
bubmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht 1ttps://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Pa3znes 2. DiiekTpuyeckue 1 MArHUTHbIE SIBJICHUS
21 DIIEKTPUUECKUE 3apsiibl. 3apsKEHHBIC Tela U 5 1 bubnuoreka [IOK
' HUX B3aUMOJEHCTBUE 1ttps://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUUCCKUN TOK 20 1 7 bubmmorexa [IOK
1ttps://m.edsoo.ru/7f4181ce
2.3 MaruuTHebIE SIBICHUS 6 1 1.5 bubmnorexa [IOK
1ttps://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHTHAM HIYKIIA 1ttps://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PezepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
(uudpossbie)
Ne I/l |aMMeHOBaHHUeE Pa3/iesioB U TeEM NMPOTrPaMMbl Kourpoabubie [Ipakrnueckue
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. Mexanuueckue siBJIeHUA
11 MexaHn4ecKoe JBMKEHNE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OIIMCAaHUS 1ttps://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 Bsaumoneiicteue Te 20 1 3
HMOACHCTRHC TET 1ttps://m.edsoo.ru/7f41a4a6
buo OK
1.3 3aKOHBI COXPaHECHHS 10 3 nommorexa Ll
ittps://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazpen 2. Mexann4decKue K0Je0aHUA U BOJHBI
bu6 OK
2.1 Mexannueckue KojieOaHus 7 3 nosmorexa L
ittps://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHu4ecKue BOJTHBI. 3BYK 8 1 3 nommorexa L
ittps://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiieKTpOMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJTHBI
31 NEKTPOMArHUTHOE T0JIE U AIEKTPOMATHUTHBIE 6 9 bu6mmoreka [JOK
' BOJIHBI ittps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
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Pa3nen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 2 bubmmnorexa [HOK
) paciipocip ittps://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI B onITHYeCKHe TTPUOOPHI 6 3 bubmuotexa OK
ittps://m.edsoo.ru/7f41a4a6
4.3 Paznoskenne 6eoro cBeTa B CIIEKTP 3 2 bubmmorexa HOK
ittps://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Pa3nea 5. KBanroBbie siBJIeHUA

bu6moreka [IOK
5.1 Hcnyckanne v NOMIOMEHNE CBETa aTOMOM 4 1
nttps://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa Ittps://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1 1
AACPHEIC peaiiiin Mttps://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17

Pa3zneu 6. IloBTOpuTE IbHO-00001IaK0 M MOLYJIb

6.1 [oBTOpeHue u 00001IeHIe cCoAepKaHUSI Kypca 9 5 bubnunoreka [JOK
' (dusuku 3a 7-9 kmacc Ittps://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
BIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 7 knacc/ [lepeimkun A.B., O61ecTBO ¢ OrpaHUnYeHHON OTBETCTBEHHOCTHIO «JIPODA»; AKITMoOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»
» dusnka, 8 knacc/ [leprimkun A.B., O01ecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «/IPODA»; AKITMoOHEpHOE O0IIECTBO
«M3parenscTBO «IIpocBemenne»
» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O011ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «IPOD Ay,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBemnieHuey

METOINYECKHUE MATEPUAJIBI 1JIS1 YYUTEJIA
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET

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