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MHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIero 0oOpa3oBaHMs COCTaBJICHA Ha
OCHOBE TOJIOKEHUU U TPeOOBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpaMmsbl, mnpeacraBieHHbXx B OI'OC 00O, a Takke ¢ y4eTOM
denepanpHOl paboueil mporpamMmbl BocmHTaHus W KOHIeENmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Copnepxanue  mporpaMmbl 10 (U3MKE  HampaBleHO  Ha  (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOY4YaloIMXCSl W OPraHu3aldi0 H3ydyeHus (QU3MKH Ha
NeSITeIbHOCTHOH OcHOBe. B mporpamme 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanusammu  TpedoBannit I'OC OOO kK TMIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yiabTaTaM  OOydeHMs, a  TakkKe  MEXIpPEeIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00I1I1ero 00pa3oBaHHUs.
[IporpamMma mo Qu3uke ycTaHaBIMBACT pacHpelesieHne ydyeOHOro mMaTrepuaia Mo rojaam
oOydeHus (Mo Kjaccam), TMpeJiaraeT MNPUMEPHYIO TMOCIEA0BATEIPHOCTh HU3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHsS MPEAMETHOTO COACpKAHUS U Yy4eTe BO3PACTHBIX
0CcoOeHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3padoTaHa C IeNbI0 OKa3aHUsI METOAUYECKON MOMOIIN YUUTEII0
B CO3JaHUH paboyeil MporpaMMel 1o y4eOHOMY MTPEIMETY.
Ou3zurKa SBISIeTCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBJICHUM, U3y4aeMbIX XHUMHEH,
OunoJsioruel, acTpoHoMuEeH U GU3NIEeCcKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYIHYIO
KapTUHY MHpa, NpefocTaBisieT Haubosiee sCHbIE OOpa3lbl MPUMEHEHHS HAy4YHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa w3 TJaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUsI B CTPYKType oOmiero oopasoBaHUs
COCTOUT B (OPMUPOBAHUU €CTECTBEHHO-HAYyYHOH TIPaMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 06a30BOM ypOBHE NpEANOJaraeT oOBJIAJCHUE CIEAYIOUIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAyYHYIO TPAMOTHOCTb:
e HAY4YHO OOBSCHSTH SIBICHUS,
e OILIGHUBATH ¥ MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIEAOBAHMUS,
e HMHTEPHPETUPOBATH JaHHBIE M HCIOJIB30BaTh HAyYHbIC JI0KA3aTeIbCTBA JUIS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yuenuss (u3MKM Ha ypoBHE OCHOBHOTO oOmIero oOpa3oBaHHs ONpeAeNieHbl B
Konuenuun npenogaBanus ydyeOHoro npeaMera «Dusuka» B 00pa30BaTENbHBIX OPraHU3aLUIX
Poccuiickoit ®enepanuu, peanu3ylOIIUX OCHOBHBIE OO0IIe00pa3oBaTelIbHbIE MPOrPAMMBI,
yTBepkAcHHON pemieHneM Komtermn MunucrtepctBa mpocsemenus Poccuiickoit denepannn
(mpotoxon ot 3 nexabps 2019 r. Ne [IK-4BH).
Hean nzyyenus GpU3NKHU:
e MpHOOpETeHHE WHTEepeca M CTpeMJIEHHs OO0Yy4aroluXcs K HAyYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJACTABIEHUI O HAayyHOM MeTOJe TO3HaHUA U (HOpMUpPOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBJICHHSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4eHUs] OCHOB CTPOCHUS
MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



e (opmupoBaHHE MPeICTaBICHUA O POJ (GU3UKU JJISI Pa3BUTUS APYIHX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJIOT U,

e pa3BUTHE IMPEIACTABICHHIA O BO3MOXHBIX cepax Oynaymeid npodeccHoHaNbHOMI
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JajbHEUIIEMy OOy4EHHUIO B 3TOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Lejaedl mporpaMMbl O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIIEIYIOUINX 3a/1a4:

e MpHOOpPETeHHWE 3HAHUH O JIUCKPETHOM CTPOCHHWU BEIIECTBA, O MEXaHUYECKUX,
TETUTOBBIX, JIEKTPUUYECKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;

e MpHOOpPETeHHWE YMEHUH ONHCHIBATb H OOBACHATH (U3NYECKUE SBICHHUS C
WCTIOJIb30BAHMEM TIOJTY4YCHHBIX 3HAHUMH;

e OCBOGHHE METOJOB peIIeHUS MPOCTEUIINX PACYCTHBIX 3aJad C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIEIIeH, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHMH HaONIONATh MPHUPOJIHBIC SBICHHUS W  BBITONHATH  ONBITHI,
nabopaTopHble pabOThl M AKCHEPUMEHTAJbHBIE HCCIEJOBAaHUS C HCIOJIb30BAHUEM
M3MEPHUTEIHHBIX IPUOOPOB;

e OCBOEHHME MPHUEMOB paboThl ¢ HH(pOpManuend (GU3IUIECKOTO COJAEp)KaHUs, BKIIOYas
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSX (U3WKH, aHATU3 W KPUTHYECKOE
OlleHHBaHHE WH(OpPMAIINN;

¢ 3HAKOMCTBO €O cepamu MpoheCcCHOHATHHON JACSITEIIBHOCTH, CBI3aHHBIMU C (DU3UKOMU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha IOCTHIKCHUSAX (PU3NUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbIH YpOBEHB) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezieno0), B 8 kiacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipemyaraemerit B mporpamMme 1o GpU3MUKe MepeueHb J1a00paTOPHBIX PaOOT U ONIBITOB HOCHUT
PEKOMEHIATENBHBIN XapaKTep, YYUTENb JellaeT BBHIOOP MPOBEACHUS JIAOOPAaTOPHBIX paboT U
OTIBITOB C YUYETOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIMCKA SKCIIEPUMEHTATBHBIX
3aJJaHWl, TIPe/ITIaraeMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO 3K3aMEHa 110 (pU3UKE.

COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3nen 1. ®u3nka u e€ poJib B IO3HAHHU OKPYKAKOIIEr0 MUPA.

®uzuka — HayKa o mpupoje. SBineHus npupoabl. Gu3nveckue sSBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, SJIEKTPUUECKUE, MAaTHUTHBIC, CBETOBbIE, 3BYKOBBIE.

Ouznyeckue BeIUUUHBL. M3MmepeHue ¢usndeckux BeauuuH. Pusndeckue MNpuOOPHI.
[TorpemHocTs U3MepeHuit. MexxayHapoaHast CUCTEMA €IUHUII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HayKH U3YYalOT MPUPOTY. EcTecTBeHHO-HAay4YHBIH
METO/ TO3HaHUS: HAOMIOJEHHe, TMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
OKCIEPUMEHT 10 TPOBEPKE THUIOTE3, OObsICHeHHWe HabmogaemMoro sBiaeHus. OmnucaHue
(bu3MYECKUX SBJICHUN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHnudeckue, TEIUIOBhIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBIICHHUSI.



2. Owuzuyeckue NpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHHH aHAJIOrOBBIM M IHU(POBBIM

puOOpPOM.

Jlabopamopusvie padomot u onvimol.

1. Omnpenenenue UEHbI AEIEHUS ILIKaJIbl U3MEPUTEIILHOTO prdopa.

2. H3mepeHue paccTOSTHUMN.

3. HM3mepenue o0bEMa KUIKOCTU U TBEPJOTO TEA.

4. OmpezneneHue pa3MepoB MaJlbIX TEIL.

5. M3mepenue TemmepaTypsl MpU TOMOUIM KUAKOCTHOTO TEPMOMETpa U JlaT4MKa

TEMIEPATYPHI.
6. IlpoBenenue wucciaenoBaHUS IO IPOBEPKE TUIOTE3bl: JAJIBHOCTh IOJETA IIApHKa,
MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKA.

Paznen 2. IlepBoHayaiabHble CBeJleHUsI 0 CTPOEHHH BellecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITH, JOKa3bIBAIOIINE
JMICKPETHOE CTPOEHUE BEIIECTBA.

JIBukeHue dactul BemiecTBa. CBsI3b CKOPOCTH JIBUXKEHHUS 4YacTHUIl C TEMIIEpaTypoil.
BbpoyHoBckoe nBuxenue, auddysus. BzaumoneicTBHE YaCTHIl BEIIECTBA: NPUTDKCHHE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIL[ECTBA: CTPOGHHME Ta30B, IKUAKOCTEH U  TBEPIBIX
(kpucTamuinueckux) Teia. B3auMMOCBs3b MEXIy CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BO/IBL.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JABUKEHUS.

2. Habmonenne muddysum.

3. HaGmionenue siBneHui, 0OBACHSAIOIUXCA MPUTSKECHUEM WIM OTTAJIKMBAaHUEM YaCTHUIL

BEILIECTBA.

Jlabopamopnwie padbomot u onvimel.

1. OrieHka AuaMeTpa aToMa METOI0M PSAOB (C Ucob3oBaHueM (poTorpaduii).

2. OmnbIThl IO HAOIIOJEHUIO TETJIOBOTO PACIIUPEHHUSI Ta30B.

3. OmnbIThl 0 0OHAPYKEHUIO NIEHCTBUS CUII MOJIEKYIISIPHOTO TPUTSKEHUSL.

Paznen 3. /IBu:keHHe U B3aMMO/IeiicTBHE TeJl.

Mexanuueckoe ABukeHUE. PaBHOMepHOE W HepaBHOMEpHoEe JaBMkeHHE. CKOpOCTb.
Cpennsisi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHMU. Pacuer myTu U BpeMeHU JBUKEHUS.

SBneHue wmHepuuu. 3aKOH HHEpUMH. B3auMoneicTBUE Ten Kak MpPUYMHA U3MEHEHUs
CKOpPOCTH JBWKEHMs Tell. Macca kak mepa MHepTHOCTH Tena. [lnotHocte BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IUHUIIE 00bEMa BEIIECTBA.

Cuna Kak XapakTepucTuka B3aumojeuctBus Tein. Cuina ynpyrocty v 3akoH ['yka.
N3mepenue cuibl ¢ MOMONIBIO JUHAMOMETpa. SIBiIeHue TiaroreHus U cuna Tsokectu. Cuna
TSKECTH Ha JpYyrux IuiaHetax. Bec tena. HeecomocTs. CnoxeHHe CWII, HAlpaBICHHBIX IO
onHOH npsmoii. PaBHozelcTByromas cuin. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSL.
TpeHune B npupoie ¥ TEXHUKE.

emoncmpayuu.

1. HalmoneHne MexaHMYeCcKoro JBMKEHUS Telna.

2. HM3mepeHne CKOpOCTH MPSMOJIUHENHOTO JBHXKECHHUS.

3. HaOmronenue sBIEHUS HHEPLIUH.

4. HabmoneHne U3MEHEHUsI CKOPOCTH MTPU B3aUMOJICHCTBUU TEIL.



5. CpaBHEHHE Macc 110 B3aUMOIEHCTBUIO TEJ.
6. Cll0XkKeHHE CUJI, HAIIPaBJIEHHBIX 110 OJJHOU IIPSIMOM.
Jlabopamopusvie padomot u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO IBIKEHMS (IIapUKa B KUIKOCTH, MOJEIN
ANEKTPUYECKOTO aBTOMOOMJIIS U TaK JIajiee).

2. OrmpeneneHue CpeaHEN CKOPOCTH CKOJbKEHUs OpycKa WM IIapuKa MO0 HAKJIOHHOMN
IIJIOCKOCTH.
Onpenenenne IIOTHOCTU TBEPJOTO Tea.
OmnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSHKEHUs (IeopManuu) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHUJIBL.

5. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tesla U
XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KMAKOCTel U ra3os.

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUs AaBieHus. JlaBneHue ra3a. 3aBUCUMOCTh
JaBJICHUA Tra3a oT 00beMa, TeMneparypsl. [lepenaua gaBieHus TBEPAbIMU TEJIAMH, KUIKOCTSIMHU
u razamu. 3akoH [lackans. [THeBMaTHueckue MamMHBI. 3aBUCUMOCTH JAaBJIEHUS KHUJIKOCTU OT
rryounsl.  ['mapocratmdeckuid  mapagokc.  CooOmiaroruecss  cocynwl.  ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe aapieHue. [IpUuMHBI CyIIeCTBOBaHMS BO3AYLIHOMN
o6onoukn 3emnu. Onweir Toppuuemmm. M3mepenune armochepHOTO IaBiIeHUSA. 3aBUCUMOCTH
aTMOC(epHOro JaBJI€HHUs OT BBICOTHI HaA ypoBHeM Mops. I[Ipubopbl g u3MepeHus
aTMoc(hepHOTO JaBJICHUSI.

JlelicTBHE KUJIKOCTH M raza Ha MOTPY)KEHHOE B HUX Teso. BriTanmkuBaromas (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIAKOCTHIO U Ta30M.

CooOmaromuecs cocyabl.

I'mapaBnuueckuit mpecc.

[IposiBnenue aelicTBUsa aTMOC(HEpHOrO JaBICHHUSL.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTu Tena u
IJIOTHOCTH KUIKOCTH.

I

~

PaBeHCTBO BBITAIKUBAIOIIEH CHITBI BECY BHITECHEHHOMN JKHIKOCTH.

VYcnoBue nuaBaHus Tell: IJIABAaHUE WK MOTPYKEHUE TeJl B 3aBUCUMOCTHU OT

COOTHOIIIEHUS TUIOTHOCTEH Tela U KUIKOCTH.

Jlabopamopnuie pabomot u onvimel.

1. HccnemoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00beMa MOTPYKEHHOM B KUAKOCTh
4acTu TeJa.

2. OmpeneneHue BBITAIKUBAIOIIEH CHJIbI, JACUCTBYIOIIEM Ha TENO, MOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHJIblL, JCHCTBYIOIIEH Ha Teno B
XKUJKOCTH, OT MACChl TeJa.

4. OnbIThl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha

TEJO B JKHUJKOCTH, OT 00bEMa MOTPYKEHHOHN B JKUIKOCTh YaCTH TeJa U OT IUIOTHOCTH

AKUJKOCTH.



5. KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAaHHUE JIOAKH U ONPEIEIICHUE €€
IpPy30M0IbEMHOCTH.

Pa3nes 5. PaGora u MOIIHOCTD. JHEpPIrus.

Mexanunueckas padota. MOIIHOCTb.

[IpocTbie MexaHW3MBbIL: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecHs
peryara. [IpuMeHeHne mpaBuiia paBHOBECHs phlyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.
KIIJ mpocThix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. KuHernueckas W mNOTeHIManbHas dHeprus. lIpeBpamieHue
OJIHOTO BH/Ia MEXaHUYECKOU SHEPruu B APYroil. 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomot u onvimol.

1. Omnpenenenve paOOTBI CHUIIBI TPEHUS TNPU PABHOMEPHOM JIBJKEHUU Teja II0

TOPU30HTAIBHON TOBEPXHOCTH.

2. Hccnenosanue ycl0BUM paBHOBECHSI pblyara.

3. HNsmepenwne KIIJ] HaK1TOHHOM MJIOCKOCTH.

4. M3ydyeHue 3aKOHA COXPAHEHUs MEXaHUYECKON YHEPTUN.

8 KJIACC

Pa3znen 6. TenioBble siBJIeHUSA.

OCHOBHBIE ITOJIOKEHUST MOJIEKYJISIPHO--KUHETHYECKOM TEOpPHUH CTpOEHUs BemecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OMbIThl, MNOATBEPXKIAIOUINE OCHOBHBIE TIOJIOKECHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH.

Mogenu TBEpAOTO, JKUAKOTO U ra3000pa3HOTO COCTOSTHUM BemecTBa. Kpucrammaeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPIBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHUecKol Teopun. (CMauynBaHHe W KallWUIApHBIE SBJIECHHUS. TerioBoe
paciiupeHue U cxaTue.

Temneparypa. CBsi3p TeMmepaTtypbl CO CKOPOCTBIO TEIJIOBOIO JIBUYKEHUS YaCTHIL.
Buytpennsis sHeprusi. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpruu: Tervlonepenadya u
coBepiieHue padboThl. Bupl Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3ITy4YEHUE.

KonuuectBo TeminoTel. YienbHas TEIJIOEMKOCTh BellecTBA. TemIooOMEeH U TeIioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InaBieHue M oTBepAeBaHHE KPUCTAJUTMUECKUX
BEIIECTB. YJenbHas TemnoTa IuiaBieHus. [lapooOpasoBanue u kouaeHcauus. Mcnapenue.
Kunenue. VYnenbHas Teruiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphl KHUIIEHUS OT
aTMOC(epHOTro TaBICHHUS.

BrnaxnocTth Bo3ayXa.

DHeprus TOIUIMBA. Y eJIbHAas TeIIOTa CrOpaHusl.

[Mpunnunsr paboTsl TermoBbix aBurareneit KIIJ[ TtemmoBoro asurarens. Tersobie
JIBUTATENH U 3alIUTa OKPYKarOIIeH Cpeibl.

3aKOH COXpAaHEHMS U MPEBPALIEHUS] SHEPTUU B TEIIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBUKEHHUSL.

2. HaGmonenue nuddysun.

3. HaGmroneHue siBneHUI cMayrBaHUS U KaIUJUISIPHBIX SIBICHUM.

4. HabnromeHue TEIIOBOTO PaCIINPEHUs Tell.

5. M3meHeHue naBieHHs ra3a Mpu U3MEHEHUH 00bEMa M HarPEeBaHUU WU OXJIAXKICHHUH.



6. IlpaBuia usmepeHus TeMrepaTypsl.
7. Bupsl Temionepenayu.
8. OxJlaxJeHHE IPU COBEPILEHUU PadOTHI.
9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaAMHU.
10. CpaBHEHHUE TEINIOEMKOCTEN PA3INYHBIX BEILIECTB.
11. HaGmronenue KUmneHusl.
12. HaGmroieHue mocTostHCTBA TEMIIEpaTyphl IIPH TUIABJICHHUH.
13. Mopenu TemIoBbIX ABUTATEIICH.
Jlabopamopubvie padomot u onvimol.
1.  OmnbIThI O OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYIISIPHOTO MPUTSKEHUS.
2. OmbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB NOBAPEHHOW COJIM WIIM caxapa.
3. OneITHI 110 HAOIOJIEHUIO TETJIOBOTO PACIIUPEHUS T'a30B, )KUAKOCTEH U TBEPIBIX TEI.
4. Ormpenenenue JaBJIeHUS BO3/lyXa B OaJJTIOHE IITPHUIIA.
5. OmbIThl, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTh JIaBJIEHUS BO3yXa OT €ro o0beMa u
HarpeBaHus WU OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA J>KHUJIKOCTH B
TEPMOMETPUUECKOM TPyOKE OT TeMIIepaTyphl.

7. HalGmioneHnve u3MeHeHMs] BHYTPEHHEN SHEPrUU Tena B pe3ysbTaTe Terionepeaayu u
paboTHl BHEIITHUX CHII.
HccnenoBanue siBieHus TEII000MeHa MPU CMEIIMBAHUH XOJIOJHOM U Topsiueit BOBI.
Onpenenenre KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOAON MPH TEII000MeHe ¢
HarpeThiM METaJNTNYECKUM LIUJIUHIPOM.

10. Onpenenenue yaeabHOM TEMIOEMKOCTH BEUIECTBA.

11. HccnenoBanue npoiiecca UCHapeHusl.

12. OnpeneneHrne OTHOCUTEILHOM BJIaXKHOCTH BO3/yXa.

13. OmpeneneHue yaeabHOM TETUIOTHI IIABJICHUS JIbA.

Pa3nen 7. DjeKkTpruyecKue 1 MAarHUTHbIE SIBJIEHUSI.

Onextpuzanus Ten. /[[Ba pona snekTpuuecKux 3apsaoB. B3aummonelcTBue 3apsiKeHHBIX
ten. 3akoH Kynona (3aBHCHUMOCTH CHIIBI B3aUMOJICHCTBHUS 3apsDKEHHBIX TEN OT BEJMYHHBI
3apsZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Dnextpuueckoe nose. Hanpsx€HHOCTh daeKkTpuueckoro nojis. [Ipunuun cyneprno3unuu
AIIEKTPUYECKHX I0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snexTpuyeckux 3apsnoB. DIEMEHTapHbIM anekTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3aps/a.

DNEeKTpUYeCKUd TOK. YCIOBUSL CYHIECTBOBAHHS 3JCKTPUUYECKOTO ToKa. VcTouHuku
MOCTOSIHHOTO TOKa. JIeMCTBUSA SIEKTPUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUYECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoOMpoTUBICHHE
MPOBOJIHUKA. YJEIbHOE CONPOTHUBIECHHE BemiecTBa. 3akoH OMa [ y4yacTKa LenH.
[TocnenoBarenbHOE U MapAIJIENBHOE COEUHEHNE IPOBOTHUKOB.

PaGota 1 MomHOCTH 3MEeKTpHYecKoro Toka. 3akoH [[xoyns—JIeHna. DnekTpuyeckue 1nemnu
Y IOTPEOUTENH IEKTPUUECKOI SHepruu B ObITy. KOopoTkoe 3aMbIkaHUeE.

[locTrosiHHbIE MarHuThl. B3anMojeicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE TMOJe€.
MarnuTHOe noJie 3eMJIM U €ro 3HaueHHue i *KU3HU Ha 3emie. OnbIiT Dpcerena. MarautHoe nose
ANEKTPUUECKOTo ToKa. [I[puMeHeHne IeKTpOMarHuToB B TeXHUKE. JlefiCTBUE MarHUTHOTO MOJISt



Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUIraTeNb IOCTOSIHHOIO TOKa. lMcmoap3oBaHue
AJIEKTPOJIBUTaTENel B TEXHUYECKUX YCTPOIMCTBAX U Ha TPAHCIIOPTE.

Oneitel  @apanes. SBneHue snaeKTpoMarHUTHOM  uHAykuuu. IlpaBuno  JleHna.
OnexrporeHepatop. CrnocoObl TMONyYeHHsS] 3JICKTPUYECKON HSHEPruH. OJIEKTPOCTAHIMHM Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTHUU.

Jemoncmpayuu.

DneKTpu3aIus Tel.
JIBa posa 2JIEKTPUUECKUX 3apsi10B U B3aUMOJAECUCTBUE 3apSKEHHBIX TEl.
YCeTpoUCTBO U JEMCTBUE MIEKTPOCKOIIA.
DneKTpocTaTH4ecKas UHAYKLHUS.
3aKOH COXpaHEHHUS ANEKTPUUECKUX 3aPAI0B.
[TpoBOAHUKY U AUDTEKTPUKH.
MoienupoBaHie CHIIOBBIX JTUHUN 3JIEKTPUYECKOTO TMOJIS.
HcTOYHMKH TOCTOSIHHOTO TOKA.
JIeNCTBHS 2IEKTPUIECKOTO TOKA.
. DJNEeKTPUYECKUH TOK B )KHIKOCTH.
. T"a30BbIl pa3psia.
. 3mepeHnue cuiibl Toka aMIepMeTpoM.
. VI3aMepenne aJ1eKTpuIecKoro HanmpsHKEHUS BOJTBTMETPOM.
. Peocrar n mara3uH cOnpoTUBIICHUN.
. BzaumonelicTBre MOCTOSTHHBIX MarHUTOB.
. MoaennpoBanue HEBO3MOKHOCTHU PA3AEIICHUS [TOJFOCOB MarHuTa.
. MoaennpoBanre MarHUTHBIX MOJIEW MOCTOSIHHBIX MATHUTOB.
. OneIT Opcrena.
. MarauTtHoe€ 1oJsie Toka. DJIEeKTPOMAarHHmT.
. JelicTBre MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
. DNEeKTPOJIBUIaTeb NOCTOSHHOTO TOKA.
. MccnenoBanue sIBJIICHUS AIEKTPOMarHUTHOM UHAYKIIMH.
. Onprter apanest.
. 3aBHCHUMOCTb HAIIPABJICHUS NHIYKIIAOHHOTO TOKa OT YCIOBUM €r0 BO3HUKHOBEHUSI.
25. DIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimel.
OnbIThI 10 HAOTIOACHUIO ANEKTPU3ALNU TET MHAYKIHUEH U IPU COTPUKOCHOBEHUHU.
HccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIS HA POBOJHUKU U AUDJIEKTPUKH.
COopka u mpoBepka padoThI SJIEKTPUUYECKOH LIETIH MOCTOSTHHOTO TOKA.
W3mepeHue u peryampoBaHue CUIIbl TOKA.
N3mepenue u perynnupoBaHue HapsKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HYILETO Y€PE3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3UCcTOpa U HAPSUKEHMS Ha pe3UCTOpE.
7. OnpITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  JJIEKTPUYECKOTO  CONMPOTUBIICHUS
MIPOBOJIHMKA OT €T0 JUTMHBI, MJIOLIAN OTNEPEYHOTO CEYEHUS U MaTepHaa.
8. IlpoBepka mpaBuia CIOKEHUSI HANPSKEHUM MPHU MOCIEI0BATEIBHOM COEIMHEHUU
JBYX PE3UCTOPOB.
9. IIpoBepka nmpaBuiia Juist CUIIbI TOKA MPY NApaJIEIbHOM COSMHEHUN PE3UCTOPOB.
10. Omnpenenenue paboThl IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTop.
11. OnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIIEISIEMOI Ha PE3UCTOPE.
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12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSHKEHUS
Ha HEH.

13. Omnpenenenue KI1/] narpeBarens.

14. MccnenoBaHue MarHUTHOIO B3aUMOJEUCTBHSI TOCTOSIHHBIX MAarHUTOB.

15. V3yyeHre MarHUTHOTO NOJS MOCTOSHHBIX MarHUTOB IpU UX OOBEAMHEHUU U
pa3JesieHun.

16. MccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTyILIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAaIIPABJIEHUS TOKA B KaTYILKE.

18. M3ydeHue aeiicTBUSI MarHUTHOIO I10JI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. M3mepenue KII/I anexTpoaBUTraTeIbHON YyCTAaHOBKH.

21. OmnbITHI N0 UCCIIEOBAHUIO SIBJICHUS AJIEKTPOMATHUTHON MHIYKIIMU: HCCIIEI0BAHNE
M3MEHEHUI 3HaYeHUs U HallpaBJICHUS HHAYKIIMOHHOTO TOKa.

9 KUIIACC

Pa3nen 8. Mexannuyeckue siBJ1eHHS.

Mexannyeckoe nBwxkeHue. MatepuanbHas Touka. Cucrema otrcueta. OTHOCUTENIBHOCTD
MEXaHUYECKOTO JBW)KEHMS. PaBHOMepHOe mpsAMOJIMHENHHOe [JBHKeHHne. HepaBHOMepHOe
npsiMoJiuHeitHoe JBrkeHue. CpefHssi U MTHOBEHHass CKOPOCTb Tejla IpU HEPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE mipsiMoinHelHOe nBrkeHne. CBoOoaHOe mageHue. OmbITh
lanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpYXKHOCTH. [lepron u yactorta oOpamienus. JIuHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

[TepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetnit 3akon Herotona. [IpuHiun
CYINEPIIO3HUIINHU CHUIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMS, CUjia TPEHHS
MIOKOs1, IPYTHE BUIbI TPEHUSI.

Cuna TsHKECTM U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHe CBOOOJHOTO MaJieHusl.
JBwxenne mmaHer Bokpyr CousHna. IlepBas kocmumyeckas ckopocts. HeBecoMocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHO TOUKH. AOCOIIOTHO TBEpIOE Teno. PaBHOBecHue TBEPAOTo Tena
C 3aKpEIUICHHOM OCblo BpamieHusi. MomeHT cuiibl. LlenTp TsxecTu.

Nmnynse Tena. M3menenue umiynbca. MMiynbe cuibl. 3aKOH COXPaHEHUSI UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexanuyeckasi pabota U MOIIHOCTh. PaboTa cun TspkecTu, ynpyroctd, Tpenus. CBs3b
SHepruu u pabotel. lloTeHnumanbHas >HEpPrusi Tena, MOJHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
[ToreHuunanpHas 3Heprus cxaror nNpyxuHbl. Kunernueckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOW DHEPIUU.

Hemoncmpayuu.

1. HabmoneHne MexaHMUecKOro JIBU)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TeNl OTCULTA.

2. CpaBHeHHE IyT€H M TPAEKTOPUN ABMIKEHUS OJHOTO M TOTO K€ TEJa OTHOCUTEIIBHO

Pa3HBIX TEJ OTCUETA.
3. HM3mepeHne CKOpPOCTH U YCKOPEHHUS MPSAMOJIMHENHOTO JBUKECHMSL.
HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JBUKEHMS.



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

HaGumtoneHne qBrKeHHs Tela 0 OKPYKHOCTH.

Habnronenne MexaHn4ecKHuX SIBJICHUH, IPOUCXOAANINX B cucTeMe oTcueTa «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBIKEHUH OTHOCUTENILHO KabuHeTa (pr3HKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT Macchl Tejla U JEUCTBYIONIEH Ha HErO CUJIBI.
HaOnroneHnue paBeHCcTBa CUII IPU B3aUMOAEHCTBUHM TEIL.

N3menenue Beca Tena Npu yCKOPEHHOM JBH>KEHUU.

IIepenaya umiynbca npy B3anMOJEHCTBHAN TEJ.

[IpeoOpazoBaHust SHEPTUU TP B3aUMOICHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMITyJbca pu abCOIIOTHO YIPYTOM B3aUMOJICHCTBUM.

Habntoienne peakTHBHOTO ABM>KEHUS.

CoxpaHeHHe MEXaHUUYECKOM SHEPTUU IIPU CBOOOHOM Ma/IEHUH.

CoxpaHeHre MEXaHUUECKOM SHEPTUH MTPH IBUKEHUU Tea MO/ AEHCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa U JajbHEMIIEro paBHOMEPHOTO JIBMIKEHUS
HIapyKa UM TEJIEKKH.

Omnpenenenne cpenHel CKOPOCTH CKOJIbKEHHs Opycka WM JBMJKEHHUS IIapuKa 10
HAaKJIOHHOH TUIOCKOCTH.

Omnpenenenrve ycKOpeHHUsS Teja MPU PaBHOYCKOPEHHOM JBWKEHHWU IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM ABM)KEHUU 0e3
HayaJbHOW CKOPOCTH.

[IpoBepka ruUMOTE3bl: €CAM MPH PABHOYCKOPEHHOM JBIKEHUH 0e3 HaudalbHOU
CKOPOCTH IIyTH OTHOCSITCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAIbHOTO
JTABJICHHUS.

Onpenenenre KO3PPUIIMEHTA TPEHUSI CKOIbKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenve pabOThl CHUIIBI TPEHUS TMPU PABHOMEPHOM JIBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YIPYTOCTH MPH MOJbEME I'py3a C HCIOJIb30BAHUEM
HEMOABM)KHOTO U MOBIKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue KoJe0aHus A BOJTHBI.

KonebarenpHoe nBwkeHre. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWM: TEPHOJ, YacTOTa,
amIuMtyna. MaTemMaTHueckKuid W TNPYXKUHHBIM MasTHUKH. [IpeBpailieHue »SHEpruu mpu
KO1e0aTeIbHOM BMIKEHHUU.

3aryxaromue kosiebanus. BeiHykneHHble KoneOanus. Pezonanc. MexaHnueckue BOJHBI.

CBoiicTBa MEXaHHUYECKUX BOJIH. HponoanHe U TOIICPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH
e pacnpoCTpaHCHUA. MexaHn4yecKkue BOJIHBI B TBépI[OM TCIIC, CcelicMHUYeCKHEe BOJIHBI.

3Byk. ' poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(pa3Byk U yiabTpa3ByK.
Hemoncmpayuu.

1.
2.
3.

Habnronenue koneOaHMii Tes O JEMCTBUEM CUJIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH M Ha MIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJI€OaHUN M pe30HaHca.



4. PacrnpocTpaHeHue npo0JbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).
5. HaGmroneHue 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopusvie padomot u onvimol.
1. OmpeneneHue 4acTOThI U IEPHOJIa KOeOaHU MaTEMaTUUEeCKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U EPUOAa KOJIeOaHUM TPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TEpHOJIa KoJieOAaHUM TMOABEHICHHOTO K HUTH TIpy3a OT
JUTMHBI HUTH.
4. HccnemoBaHue 3aBUCHMOCTH TEpHUOJa KojieOaHUN TPYKUHHOTO MasiTHUKA OT MacChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIEOaHH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.
6. ONBITB, JEMOHCTPUPYIOIINE 3aBUCHMOCTh TME€pUOJA KOJEOaHUN MPY>KUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTHU TIPYKUHBI.
7. W3mepeHue yckopeHHsl CBOOOIHOTO MaICHUSL.
Paznen 10. DiiekTpoMarHuTHOE MoJie H JIEKTPOMATrHUTHBIE BOJHBI.
DNEeKTPOMarHuTHOE TIoJIe. DJIEKTPOMAarHWTHhIE BOJHBL CBOWCTBA 3IIEKTPOMArHUTHBIX
BoJiH. IlIkama amekTpoMarHuTHEIX BOJH. MCIIOh30BaHNEe 3IIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM
CBSI3H.
DIieKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa ANEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimel.
1. M3ydeHue CBOICTB 31EKTPOMArHUTHBIX BOJIH C MOMOUILI0 MOOUIBHOTO TenedoHa.
Pa3nen 11. CBeToBble siBJICHUS.
JlyueBas mozenb cBera. Mctounuku cBera. [IpsmosimHEiHOE pacnpoCTpaHEHHE CBETA.
3atmenus CousHia u JIyasl. OTpaxkenue cBeta. [1nockoe 3epkano. 3aKOH OTpa)KEHHUsI CBETA.
[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loiHoe BHyTpeHHEe OTpa)KeHHE CBETa.
Hcnonb30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.
Jlunza. Xox smydeit B nuH3e. Onruyeckas cucrema ¢oToarmapara, MUKpPOCKONa U
Teneckomna. ['1a3 kak ontudeckasi cucreMa. ban3opykocTs U AadbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B ciektp. OnbiTel HptoToHa. Clio)KeHHE CIIEKTPAIbHBIX I[BETOB.
Jucnepcus cBeTa.
Hemoncmpauuu.
[IpsimonmHEtHOE pacpoCcTpaHEeHHEe CBETa.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHuii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon tydeit B coOupatoieif auHse.
XoJ Jlydell B paccenBarolIeH JIMH3E.
[Tonyuenue n300pakeHUit ¢ TOMOIIBIO JTHH3.
[MpunHnun neiicTBus GoTtoanmapaTa, MUKPOCKOTIA M TEIECKOTIA.
10. Mogens riasa.
11. Pa3znoxxeHue 6enoro cBeta B CIEKTP.
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12. Tlomydenue Genoro cBeTa MpH CI0KEHUHU CBETA PAa3HBIX LIBETOB.

Jlabopamopusvie padomot u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHMsI CBETOBOTO JIyda OT YIJla [aJieHusl.

2. M3yueHne xapakTepUCTUK N300pakeHUs MpeIMETa B IUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YTJjla IIPEIOMIJIEHHS CBETOBOTO Jiy4ya OT yIJa HajJeHus Ha
IPaHULIE «BO3LyX—CTEKIION.

[Momy4yenne n300paxeHHi C MOMOIIBI0 COOMPAIOIIEH JTMH3EIL.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITHYECKON CHITBI COOMPAIOIICH JTMH3HI.
OnbITHI IO PA3JI0KEHUIO OEJIOTO CBETA B CHEKTP.

N o u s

OnbITEl 1O BOCHPHUATHIO I[BETA MPEAMETOB NPH HX HAOIIOACHUU Yepe3 IBETOBHIC
(GUIBTPBIL.

Pa3nen 12. KBaHTOBBIE SIBJIE€HHS.

OnsiTel Pesepdopaa u minanerapuas mojzens aroma. Monens atroma bopa. Mcnyckanue u
IOTJIOIEHUE CBeTa aTOMOM. KBaHThL. JIMHENYaThIe CIIEKTPHI.

PanmnoaktuBHOCTh. Anb(a-, Oeta- W ramma-uznydeHus. CTpPOEHHE aTOMHOTO sjpa.
Hyknonnas moxens aromuoro snapa. M3ortomsl. PammoaktuBHble mnpeBpamieHus. l[lepuon
rojypacnajaa aTOMHBIX S7Ep.

SnepHble peakiivy. 3aKOHBI COXPaHEHUsI 3apSAJ0BOTO U MAacCOBOIO YMCET. DHEPTUs CBA3U
aToMHbIX siziep. CBs3b Macchl W SHepruu. Peaknuu cuHTe3a u JeneHus sanaep. VcTouHuku
sHeprun CoJtHIIa U 3BE3/I.

SAnepHas sHepreTuka. J[elcTBUSA palOaKTUBHBIX U3JIyY€HUH Ha )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4€HHS U MOTJIOLIEHUSI.

CrekTpsl pa3au4HbIX ra30B.

CnekTtp BoOpOaA.

Ha6nronenue TpexoB B kamepe BuiibcoHa.

PaboTa cuéTunka HOHU3UPYIOIINX U3ITYICHHH.

Perucrpanus uziydeHnus npupo HbIX MUHEPAJIOB U POJAYKTOB.

Jlabopamopnwie padbomot u onvimel.

1. HabmroneHue CrijiomHbIX U TUHEHYATHIX CIEKTPOB U3TY4EHHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH (IO

dhoTtorpadusim).

3. HM3mepeHue pagnoakTUBHOTO (poHA.

IHoBTOpPHUTEILHO-0000 1AM A MOYJIb.

[ToBTOpUTENBHO--0000MIAIOMI  MOJIYAb TpeIHAa3HAYeH Il CHCTeMaTu3allud |
000011eHUS TPEIMETHOTO COACPIKAHUS U OIbITa IESTEIBHOCTH, MPUOOPETEHHOTO MPU U3yYCHUH
BCEro Kypca (pU3uKH, a TakkKe IS TMOJArOTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY IO
¢buzuke 1715 00yJarommxcs, BEIOPABIIMX 3TOT yIEOHBIIN MpeMeT.

[Ipy wW3yyeHUM [@HHOTO MOJIYJsl pEATU3YITCS U CHUCTEMATH3UPYIOTCS  BUIBI
NeSTeNbHOCTH, Ha OCHOBE KOTOpPHIX oOecreunBaeTcs JOCTIKEHHE TPEIMETHBIX U
METanpeIMETHBIX TUIAHUPYEMBIX PEe3yNbTaTOB O0y4YeHHs, (OpMHUpPYETCs eCTECTBEHHOHAy4dHas
rPAaMOTHOCTb: OCBOE€HHME HAyYHBIX METOJIOB HCCIEAOBAHUsS SBJICHUN MNPUPOIbI M TEXHHUKH,
OBJIAJICHUE YMEHHUSIMH OOBACHATH (DM3MUYECKUE SIBICHUSA, MPUMEHSs TOJy4YCHHbIE 3HAHMUS,
peuiaTh 3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHUMNIMAIBHO EATENLHOCTHBIM XapaKTep AAaHHOTO pa3jiena pealn3yercs 3a CUET TOro,
9T0 00yUaroIrecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM MPEAIaraercs:

I I



Ha OCHOBC IOJIYUCHHBIX 3HAHUH pacro3HaBaTb U HAYYHO 00BACHATH (1)I/I3I/I‘-I€CKI/IG SABJICHUA

B OKPYXAIOLIEH ITPUPOJEC U OBCEIHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (bHSI/I‘{eCKI/IX HBHCHHﬁ, B TOM YUCIIC OJIA

MPOBCPKU T'KIIOTE3 U MOJTYUCHUSA TCOPECTUUCCKUX BBIBO/IOB,

O0OBSICHSITH Hay4YHbIC OCHOBBI HanOoJee BaXKHBIX IIOCTI/I)KGHI/If/'I COBPCMCHHBIX TCXHOJ’IOI‘I/If/'I,
HaAIpuMEep, IMMPAKTUYCCKOr0 HCIIOJIB30BAHHA Pa3/IMYHbBIX HMCTOYHHUKOB OJHCPruM Ha OCHOBC
3aKOHa IMPEBpAIICHUA U COXPAHCHUS BCEX M3BCCTHBIX BUAOB SOHEPTHHU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

W3yuenne Qu3MKu Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs HANPABICHO HA

AOCTUIKCHUC JIMYHOCTHBIX, MECTAIIPEAMCTHBIX U IMTPEAMECTHBIX 06p330BaTeJ'II>HI>IX PE3YIbTATOB.

B pesynbTaTe nzydenus Gu3NKu Ha YpOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs y

obyuarorerocs OyayT cOpMHUPOBAHBI CIEAYIONTNE JUIHOCTHBIE PE3YNIbTaThl B YACTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMSA:

— TIPOSIBJICHHE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOW (DPU3HUYECKOM
HayKH;

— IICHHOCTHOE OTHOIICHHE K JOCTHIKCHHSIM POCCUHCKUX YICHBIX--(DU3HKOB;

2) rpasKIaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OONICCTBEHHO 3HAYUMBIX M ITHUECKUX
po0OJIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUHN (DU3HKH;

— OCO3HaHUE BAXHOCTH MOPAJIbHO--dTHYECKUX MMPUHIIMIIOB B IEATEILHOCTH YYCHOTO;

3) 3¢TeTHYecKOro BOCIUTAHMS:

— BOCHPHATHE ICTETUYCCKUX Ka4yeCTB (PU3NUECKOW HAYKH: €¢ TApMOHHUYHOTO ITOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) HeHHOCTH HAYYHOr0 MO3HAHMS:

— OCO3HaHHE IEHHOCTH (U3MYECKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHPA,
OCHOBBI Pa3BUTHUA TEXHOJOTHM, BaKHEUIIICH COCTABIISIONIEH KYIbTYpHI;

— pa3BHUTHE HAYYHOM JTIOO03HATEILHOCTH, HHTEPECa K UCCIIEI0BATEIILCKOM eI TEIbHOCTH;

5) hopMupoOBaHNS KYJIbTYPHI 310POBbS H IMOIHOHAILHOTO 0JIATOMOJTYYHSI:

— OCO3HAaHHME IIEHHOCTH Oe30macHOoro obOpasza >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BaXKHOCTH TIpaBWJI OE€30MaCHOTO IIOBEJCHUS Ha TpPaHCIOpPTE, Ha J0porax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIOBUSIX;

— chopmupoBaHHOCTH HaBbIKa pedieKcH, MPU3HAHKE CBOETO MpaBa HA OLIMOKY U TaKOTrO
XK€ MpaBa y APyroro 4eloBeKa;

6) TPy/Z10BOT0 BOCIIUTAHUS:

— aKTHBHOE y4acTHE B PEUICHHH MPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa30BaTEIbHOMN
OpraHM3aliy, TOopoJa, Kpas) TEXHOJOTHYECKOW | COIHMATbHOM  HAmpaBIEHHOCTH,
TpeOyIOMMX B TOM YUCIE U GU3NUECKUX 3HAHMIA,

— MHTEpeC K MPaKTUYECKOMY H3Yy4eHUIO Mpodeccuii, CBsI3aHHBIX C (PU3UKOI;

7) 3K0JIOrH4eCKOro BOCIIUTAHMSA:

— OpHEHTalus Ha TpUMEHeHHe (U3NYECKUX 3HAHWHM s pelieHds 3aaad B o0iacTu
OKpY)KalomIel cpelbl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKHM WX BO3MOXKHBIX MOCIEACTBHIA
JUIS OKPYXKAIOIIEH Cpeibl;



— OCO3HAHHME II00aTBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IyTel UX perieHus;
8) amanTanuu K H3MEHSIOLUMMCS YCJIOBHSIM COIMAIBLHOI H MPHPOIHOI Cpenbl:

— MOTPEOHOCTh BO B3aMMOJCHUCTBUH IPY BHITIOJHEHUH MCCIIEAOBAHHUIA U MPOEKTOB
(¢u3n4ecKoil HaIIPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— IOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITEIbHOCTD;

— OoTpeOHOCTh B JOPMUPOBAHUH HOBBIX 3HAHHIA, B TOM YUCIe (POPMYITHPOBATH HJICH,
MOHATHS, TUTIOTE3BI 0 (PU3HUECKIX OOBEKTAX U SBJIICHUSAX;

— 0Co3HaHME Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3HKH;
— IUTAaHUPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUM;

— CTpEeMJICHUE aHAJIM3UPOBATh U BBISABIATH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

— OIIEHKA CBOMX JECWCTBHUM C yUE€TOM BIMSHMS HAa OKPYXKAIOIIYIO CpPeay, BO3MOKHBIX
IJ100aJTBbHBIX TOCIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymerate oOcBOeHHS mporpamMmbl 10 (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuatomerocs OyayT chopMHUpPOBaHBl MeTanpeIMeTHbIe Pe3yJabTaThl,
BKIIFOHAIOIIKUE TIO3HABATCIBHBIC YHHBCPCAJIbHBIC y‘-Ie6HBIe }IeﬁCTBHﬂ, KOMMYHUKAaTUBHBIC

YHHUBEpCcaJbHbIe yueOHbIE IEUCTBUS, PETYISATUBHbIE YHUBEPCATIbHBIE YUeOHbIC EHCTBHUS.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBHS

Ba3oBble JJornueckue neiicTBus:

e BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHABIIMBATh CYLIECTBEHHBIA MPU3HAK KJIacCU(UKALMU, OCHOBAHUS AJI1 0000IIeHUS
Y CPaBHEHHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHBOPEUMsSI B paccCMaTpUBAaeMbIX (akTaX, JaHHBIX U
HaOJIOJICHUSX, OTHOCAIIUXCSA K (PU3UUECKUM SIBIICHUSIM;

e BBISIBJISTh NMPUUYMHHO--CIIEICTBEHHBIC CBA3HM IMPH HU3YYCHUH (PU3MUECKUX SIBICHUM U
MIPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JIEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aK/IIOYE€HUHN, BbIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYNH;

e CaMOCTOSITENILHO BBIOMpaTh CHOCOO pemieHuss yueOHOM (¢u3nueckod  3amadu
(cpaBHEHHE HECKOJIBKHUX BapHaHTOB peUIeHUs, BbIOOp Haubosiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITETTLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrble ncciienoBaTelbLCcKue AeiicTBHSA .

e MHCIIOJIb30BaTh BOIIPOCHI KaK HCCIICIOBATEILCKUI HHCTPYMCHT ITIO3HAHUS;

e IIPOBOAUTH IIO0 CaAMOCTOATCIIBHO COCTABJICHHOMY IIIaHY  OIIBIT, HECJIOKHBIN
(I)I/IBI/ILIGCKI/II‘/JI OKCIICPUMCHT, HeOO0JIbIIIOE HUCCICI0OBAaHUC (1)I/I3I/I‘IGCKOFO SABJICHUS,

e OLCHHMBATHL Ha NMPUMCHUMOCTb U NOCTOBCPHOCTH I/IHq)OpMaI_II/IIO, MOJIYYCHHYIO B XOJC
HCCIICAOBAHUS UIIN SKCIICPUMCHTA,

e CaMOCTOATCIIBHO Q)OpMYHPIpOBaTL O606H.[CHI/IH U BBIBOABI IO pE3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,Z[eHI/I$I, OIlbITa, UCCIICAOBAHMA,

e TIPOTHO3UPOBATH BO3MOIKHOC JalbHEHIIee pa3BUTHUC (I)I/I3I/I‘-ICCKI/IX mponeccoB, a TakKKe
BbIIBUT'ATh ITPCATIOJIOKCHU A 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Pabora ¢ nndopmanmeii:



MIPUMEHATh PA3JIMYHbIE METOJbl, MHCTPYMEHTBHl M 3aIllpoChl IpU IOUCKE U OTOOpE
nHGOpPMAIIMY WK TAaHHBIX C YIETOM MPEUIOKEHHON y4eOHOW (hU3NYecKol 3a1auu;
aHAJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PAZTUUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAJbHYIO ()OpMY MpeAcTaBiIeHUS HHPOpMaLUU U
WUIIOCTPUPOBATh pelIaeMble 33JaYd HECJIOXHBIMU CXEMaMH, JAWarpaMMaMiy, HHOMN
rpaduKoi ¥ NX KOMOMHALIUSAMHU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJbHBIC yqeﬁnble JaelcTBHUA:

B X0J€ OOCYXKICHHs ydeOHOTO Marepuaja, pe3y/lbTaToB JabOpaTOpHBIX paboT u
MPOEKTOB 33JaBaTh BOIIPOCHI TI0 CYIIECTBY OOCYK/IaeMOW TEMbI U BBHICKA3bIBATh HJIEH,
HaIleJICHHBIE Ha PEIICHUE 3a/1au U MoAIep KaHne 0JIaroXenaTeIbHOCTH OOIICHNUS;
COTIOCTaBISITh CBOM CYXACHHUS C CYKICHHSAMH JpPYrUX YYacCTHUKOB JHAOra,
oOHapyXUBaTh pa3IMYMe U CXOJICTBO TIO3UIINH;

BBIpaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

NyOJIMYHO  TIPENCTABISATH  PE3YJIbTAThl  BBITIOJHEHHOTO  (PM3MYECKOTO  OTIBITA
(9KcTIeprMeHTa, UCCIIEIOBAHUS, TPOCKTA);

MOHWMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAILHOW pabOTHI
MIPH pElIeHUH KOHKPETHON (Pr3HUYECKOil MpoOIeMBbl;

MPUHAMATh IIETTM COBMECTHOW JESITeTbHOCTH, OPraHMW30BBIBATH JCUCTBUS TIO €€
JOCTIDKEHHUIO: PACIPEeNIsiTh POJIH, 00CYXIaTh MPOIECCH U PE3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JTFOJICH;

BBITNOJIHATh CBOIO 4acTh palOOThI, JOCTUTas KadeCTBEHHOI'O pe3ysbTaTa 110 CBOEMY
HaMpaBJICHUIO U KOOPIUHUPYS CBOU ACHCTBUS C APYTMMHU WICHAMH KOMaH/Ibl;
OLICHMBaThb KAayeCTBO CBOEro BKJIaga B OOMMH MPOAYKT IO  KPUTEPUSM,
CaMOCTOSATENIBHO C()OPMYIUPOBAHHBIM yJaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE N1eHCTBUSA

Camoopranuszanms:

BBISIBIISITH TPOOJIEMBI B dKU3HEHHBIX U YUCOHBIX CUTYAIUSX, TPEOYIOUIUX ISl PEeIIeHUs
(bu3nYeCcKuX 3HAHMUIA;

OPUEHTUPOBATHCS B PA3IUYHBIX MOJIXOJAaX MPUHATUS peleHU (MHAWBHIyaIbHOE,
MIPUHSATHE PEIICHUS B TPYIIE, IPUHATHE PELICHUH TPYIIOii);

CaMOCTOSITEJIbHO COCTAaBJISATh alNTOPUTM pelleHus (U3MUecKOd 3ajaud WM IJIaHa
HCCIIEIOBAHUSI C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATH IMpe/araéMble BapUaHThl PEelICHU;

JienaTth BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIBLHBIH HHTEJJIEKT:

J1aBaTh a/IeKBaTHYIO OIIEHKY CUTYAIlMM U Tpeasiarath IjiaH e¢ U3MEHEHUS;

OOBSICHATh TNPUYMHBI JOCTHXKEHMS (HEIOCTHIXKEHMsI) pEe3yJbTaToB JIESATEIbHOCTH,
J1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHHS (PU3NUECKOTO
UCCIIEIOBAaHUSI MM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEIbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIIOBUSM,;



e CTaBUTH ceOs HA MECTO JPYroro 4ejIoBeKa B XOJI€ CHOPA WM AUCKYCCUU HAa HAyIHYIO
TE€MY, IOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPyroro;

e TMpH3HABATh CBOC¢ NpPaBO Ha OWMMOKY MNpH pemeHud (PU3MUECKUX 3a7ady WId B
YTBEPKJICHUSAX HAa Hay4HbIE TEMBI U TAKOE YK€ IIPABO IPYyroro.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenust B 7 KJjacce mpeJMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJKHBI

oTpakaTh c(HOPMUPOBAHHOCTH Y 00yHAIOIINXCS YMEHUN:

e WCIOJB30BaTh TMOHATHS: (U3MYSCKUE W XUMUYCCKHE SBICHUS, HAOIIOJICHHE,
IKCIIEPUMEHT, MOJEIb, TUIIOTE3a, CAWHUILI (PU3UICCKUX BEIUYHWH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHMS BEIIECTBA (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUYECKOe
NBUKEHHE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJIMHEWHOE),  TPAeKTOPHS,
paBHOJEHCTBYIOIAsl cuia, nedopmarus (yrnpyras, IJIaCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIBI;

e paznuyath sBieHus (auddy3us, TEMIOBOE ABUKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE JIBIDKCHUE, WHEPIWS, B3aUMOJICHCTBUE TEINI, PaBHOBECHE
TBEPABIX TENl C 3aKPEIUICHHOW OCBIO BpaIllCHWs, Iepeaada JaBJICHUS TBEPIABIMU
TEJIaMU, JKUAKOCTSIMH ¥ ra3aMu, aTMoc(hepHOe JaBJeHHe, TUTaBaHUe T, TPEBPAIICHUS
MEXaHWYECKOM SHEPTHH) TI0 OTIMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (U3NICCKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBICHUE U3YYCHHBIX (U3MUYECKUX SBIICHUN B OKPY)KAIOILIEM MUDE, B
TOM 4ucie (QU3NYEeCKHe SBJICHUS B MPUPOJE: MPUMEPHI ABWXKEHUS C Pa3IHMUYHBIMU
CKOPOCTSMH B KHBOM M HEKUBOW MPUPOJE, ACHCTBHE CWJIbI TPEHHS B MPUPOJIE U
TEXHUKEe, BIMSHHE aTMOC(HEpPHOTOo NaBJCHMsI Ha >KUBOM OpraHusM, IUIaBaHHE pPbIO,
pBIUard B Telie 4YeJloBeKa, MPU 3TOM IEPEBOJUThH MPAKTUUYECKYIO 3aJady B Y4eOHYIO,
BBIJIEIISITH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH ) (PU3HUECKHUX SBICHUI;

e OIHKCHIBaTh M3YUYEHHBIE CBOMCTBA Tel U (U3UYECKHE SBICHUS, UCIOJB3Ys (pu3nueckue
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IMyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YOPYIOCTH, CHJIa TSDKECTH, BeC Tella, CHJIa TPEHHUs, JaBlIEHHE
(TBEpIOro Tena, KMIKOCTH, Tas3a), BHITAIKHUBAIOIIAS CHUJIa, MeXaHHYeckas pabora,
MOIIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJbI, KO3()(PUIHEHT MOJe3HOro JeHCTBUS
MEXaHHU3MOB, KMHETHUYECKas U MOTEHIMANbHAS SHEPrusi), MPH OMUCAHUHU MPABUIBLHO
TPAKTOBATh (PU3NYECKHI1 CMBICI HCIIOIb3yEMbIX BEIMYMH, X 0003HAYCHUSI M €IUHUIIBI
(bu3MUYeCKUX BEIMYMH, HAXOIUTh (DOPMYIbI, CBS3BIBAIOLIME MTAHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TpapUKU H3YUYEHHBIX 3aBUCUMOCTEH
(bu3HYECKUX BEJINYUH;

e  XapakTepu3OBaTh CBOWCTBA Tes, (U3UYECKUE SBJICHHS M TMPOLECCHI, HUCHOIB3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOU mpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMmena, MpaBUIIO paBHOBecUsl pblyara (0JI0Ka), «30JI0TOE€ TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHMYECKOW DJHEpPruu, TMpuU HSTOM JIaBaTh CIIOBECHYIO
(hOopMyITHPOBKY 3aKOHA U 3allMCHIBATh €M0 MAaTEMATHUECKOE BRIPAKECHHUE;

e OOBIACHATH (U3MYECKHE SIBICHUS, MPOLECChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYaIlMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CIIeZICTBEHHBIE CBS3HM, CTPOUTH OOBSICHEHHE M3 1-2 JNOTHYecKHUX IIaroB ¢ OMOpPOW Ha



1-2 wu3y4yeHHBIX CBOWCTBa (PU3MUECKUX SBICHMN, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiaTh pacyeTHele 3amaud B 1-2 neiicTBUS, HMCMONB3YyS 3aKOHBI U (HOpMYIHI,
CBsI3pIBAlOIIME (DM3MYECKHE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3a7ayH
3allUCBHIBATh KPAaTKOE YCJIOBHE, IMOJCTABIATH (PH3HUECKUE BEIHMYMHBI B (HOPMYIBI H
[IPOBOJUTH PAcyEThl, HAXOJUTh CIPABOYHBIE JaHHbIEC, HEOOXOAMMBIE IJIsi PEILEHUs
3a/1a4, OLICHUBATh PEATMCTUYHOCTh NOJYyYEHHON (PU3MUECKON BEIUUMHBI,
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOXKHO pEHIMTh IpPU HNOMOUIM (PU3HUECKUX
METO/IOB, B OIMCAHUM HCCIIEIOBAaHUS BBLACIATH IPOBEPAEMOE MPEIIOJI0KEHUE
(rumoTesy), pa3nuuaTh M HMHTEPHPETUPOBATH IOJYYEHHBIH pe3yJabTaT, HAXOIUTb
OLIMOKY B XO/I€ OTIBITA, JI€JaTh BHIBOJIBI 110 €T0 PE3YNIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOIIOJIEHNIO (PU3UYECKUX SIBIICHUU MW (PU3UYECKUX CBOWCTB
Ten: (GopMynHpoBaTh MPOBEPSiEMblE MPEANOJOXKEHUS, COOMpaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PYAOBAaHMSI, 3aUChIBATh XO/1 OIBITa U (POPMYIHUPOBATH BHIBOJIBI;
BBINIOJIHATH MPSIMbIE U3MEPEHUS] PAcCTOSTHUS,, BPEMEHU, Macchl Teaa, 00bEMa, CHIIbI U
TEMIEPATyphl C MCIOJIH30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJIUTHh MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3WUYECKOW BEIWYUHBI OT APYrou ¢
WCI0JIb30BAHMEM MPAMBIX U3MEPEHHUM (3aBUCUMOCTH MYTH PAaBHOMEPHO JBHXKYIIETOCS
Tela OT BPEMEHM JBH)KEHUS Tela, CUJIbI TPEHUS CKOJIbKEHHs OT Beca Tesa, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIaIn
CONIPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTH OT YIJWHEHHS MPYKHUHBI, BBITAIKUBAOIIEH
CHIBI OT 00BbEMa TOTPYXKEHHOW 4YacTH Telda W OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIOBUM IJIaBaHUSl TEJ, YCJIOBUN paBHOBECHsl pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO UCCIIEJIOBaHMs, cOOMpaTh YCTAHOBKY U  BBIMOJIHATH
U3MEpeHus, Cleqysl MPeUIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3yabTaThl MOJy4EHHOMU
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHJAE MPEAJTOKEHHbIX TaOauI] U TpaduKoB,
JIENIaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MIPOBOJUTH KOCBEHHBIE HU3MEpeHMs] (DU3MUECKUX BEIMYMH (IUIOTHOCTH BEILIECTBA
XKUJOKOCTU W TBEPAOrO Tela, CUjla TPEHHUS CKOJIBXKEHHS, JaBICHUE BO3/yXa,
BBITAJIKUBAIOLIAsl CWJIA, JCHCTBYIOIIAs Ha NOTPYKEHHOE B JKHUJIKOCTb TEIO,
KO3 (GUIIMEHT MOJIE3HOTO JAEHUCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEIOKEHHOU
WHCTPYKIUU: MIPU BHIMOJHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEJTMYMHBI;

coOnroAaTh TmMpaBuja TEXHUKM O€30macHOCTH mpu  padbore ¢ J1abOopaTOPHBIM
obopynoBaHuem;

yKa3blBaTh MPUHIUMBI JEHCTBUS NPHUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY/bl, OapOMeTp, pbluar, MOJBMKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TIIIOCKOCTH;

XapaKTepu30BaTh MPHUHLHUIBI JEHCTBUS HW3YUYEHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omHcaHus (B TOM 4YHCIE: TOJIIMITHUKH, YCTPOHUCTBO
BOJIONIPOBOJA, THUIPABINYECKHI IIPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoc,
apeoMeTp), MCIOJNB3Ysl 3HAHHS O CBOWCTBaX (PM3MYECKHUX SBICHUH M HEOOXOIUMBIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;



NPUBOAUTH TIPUMEPHl (HAXOAUTh WHPOPMALMIO O TpUMEpax) MPAKTHUIECKOTO
UCTONBb30BaHUsl (U3UUECKUX 3HAHUM B IOBCEJHEBHON >KM3HU JUI OOecHeueHHs
0€30IaCHOCTH TpH OOpalieHuu ¢ [pudoOpaMH M TEXHUYECKHMMHU YCTPOWCTBaMH,
COXpAaHEHMS 3JI0pPOBbSI M COOJIOACHUS HOPM DOSKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollEel cpese;

OCYIIECTBIISITh OTOOP HCTOYHHMKOB HWH(pOpManuu B MHTEpHETE B COOTBETCTBUHU C
3aJJaHHBIM TOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CPaBHEHUS
Pa3IMYHBIX NCTOYHUKOB BBIJIEIATH HHPOPMALIHIO, KOTOPAst ABJISIETCS TPOTHBOPEUMBON
WA MOKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPU BHINIOJHEHUH y4EOHBIX 3aJJaHUIl HAy4HO--TIONYJISIPHYIO JIUTEPATYPY
(u3MUECKOTO COJEep)KaHus, CIpPaBOYHBIE MaTepuanbl, pecypchl cetu HHTepHer,
BIIQJIETh TNpPUEMaMHU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaluu GU3NYECKOTo COAEpKaHMsI, B TOM UUCie MyOIHYHO JeaTh
KpaTKue COOOIIEHHUS O pe3ybTaTax MPOEKTOB MM y4eOHbIX HCCIEI0BAHUMN, IPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM MOHATUWHBIN anmapaT Kypca (U3HKW,
COMPOBOXKJATh BHICTYIUICHHE NPE3eHTaUel;

MIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEAOBAHUN paclpenensiTh 00s3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1adaMy, CJIEAUTD 3a BBIIIOJIHEHHUEM TIaHa
NeMCTBUM, aJeKBAaTHO OLEHWBATh COOCTBEHHBIM BKIJIAJ B JIEATEIbHOCTH TIPYIIIHI,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAasE MHEHUE OKPY)KAIOLIHX.

K xoHmy oOyueHust B 8 kJjiacce mpeaMeTHBIC pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

HCIIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JBU)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHMSI BEIIEeCTBa, KpUCTAIIMYEeCKHEe M amopdHbie Tena,
HACBIIIEHHBIA M HEHACBILEHHBINA Tap, BIaXHOCTb BO3/yXa, TEMIEpaTypa, BHYTPEHHSA
SHEprusi, TEIIOBOM JIBUTATEINb, JIEMEHTAPHBIM 3JEKTPUUYECKUI 3apsijl, NEKTPUIECKOe
1oJie, MPOBOJHUKU U AUDJICKTPUKH, TMOCTOSIHHBIA SIEKTPUYECKUN TOK, MAarHUTHOE
ToJIe;

pa3nuyarh SBIEHHS (TEIUIOBOE pACIIMpPEHHE U CXKaThe, TeIulolepenayda, TeIioBOe
paBHOBECHE, CMayuBaHUE, KaNWULSIPHbIC SBJICHUS, MCHAapeHHe, KOHJCHCalus,
IJIaBJICHHE, KpUCTAJLTU3AIIHS (oTBepaeBaHue), KUIICHUE, Teruionepeaya
(TEeronpoBOIHOCTh, KOHBEKILIMS, H3Iy4€HHUE), SJICKTpU3alus TeJ, B3aUMOJCHCTBHE
3apsAI0B, JEHCTBHUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBUE
MarHuToOB, JEHCTBHE MAarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHS) 10 ONUCAaHUI0 MX XapaKTepHbIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (GU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSBIEHUE U3YYCHHBIX (U3NYECKUX SBICHUI B OKPYKaIOIEM MHpE, B
TOM uucie (QU3MYecKre SBICHHWS B TMPHUPOJAE: TOBEPXHOCTHOE HATSDKEHHE U
KanWUISIpHBbIE SBJIEHUS B MPUPOJE, KPUCTAIBI B mpupone, uzinydeHue ColHIia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHWE pPOCHI, TyMaHa, WHEs, CHera,
JNIeKTpUYECKHe SBJICHHs B aTMocdepe, DSIEKTPUUECTBO JKHUBBIX  OPraHU3MOB,
MarHuTHOE Toje 3eMiH, apeld MONoCcCOB, POJb MAarHUTHOTO MOJIA JUIS KU3HU Ha
3emiie, MOJISIPHOE CHSIHHME, MPU STOM MEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NYECKUX SBICHUM;



OTIMCHIBATh M3YYEHHBIC CBOMCTBA TN U (PU3MUECKUE SBICHUS, UCIIONB3Ys (PU3HMUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHSS 3HEPIUsl, KOJIMYECTBO TEIJIOTHI, YJEJbHAs
TEIUIOEMKOCTh ~ BEILECTBA, YyJAelbHas TEIUIOTAa IUIABJICHUS, yJelbHas TeIuloTa
napooOpa3oBaHus, yAelbHAs TEIJIOTAa CrOPaHUs TOIUIMBA, KOA(PHUIMEHT I0JIE3HOTO
JNEUCTBUS TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, 3JIEKTPUUECKUM
3aps], CUJla TOKa, DJJIEKTPUYECKOE HampsyKEHHE, CONPOTUBJICHHUE IPOBOJHHKA,
yJI€JIbHOE COMPOTUBIIEHUE BEUIECTBA, pad0Ta U MOILIHOCTb 3JIEKTPUUECKOI0 TOKA), IPU
ONMCAHUU MPABUJIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCHOJIb3YEMbIX BEJIWYUH,
0003HaueHHS ¥ eIUHHUIBI (PU3NYECKUX BEIWYHH, HAXOIUTh (OPMYIIBI, CBSI3BIBAIOLINEC
JaHHYIO (HU3MYECKYI0 BEIMYMHY C JAPYIMMH BEIUYMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U MPOILECCHl, HCHOJb3Ys
OCHOBHBIE TIOJIOKE€HUSI MOJEKYISIPHO--KHHETUUYECKON TEOpUU CTPOEHHUS BEIECTBa,
NPUHIMI CYNEPIO3UIMK ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs
3apsga, 3akoH Oma i ydacTka 1enu, 3akoH Jlxoyns—JleHna, 3akoH coXpaHEHMs
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alMCHIBAaTh €ro
MaTeMaTH4eCKOEe BbIpaKEHHE;

OOBACHATh (PU3MUECKHE MPOIIECCHl U CBOWCTBA TE€l, B TOM YHCIE U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMUECKHX IIaroB C
onopoit Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemaTrh pacu€THhIE 3amadyd B 2—3 JCWCTBHUA, HCHOJB3YS 3aKOHBI M (DOPMYIIBI,
CBS3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3a/Jadyd
3alUChIBaTh KPaTKOE YCIOBHUE, BBIABIIATh HEIOCTATOK JAHHBIX NI PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE Ul €€ PELICHHs], TPOBOAUTH PACUCThl U
CpaBHMBATh MOJYYEHHOE 3HAUCeHHE (PU3UUECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIMTh MpPH MOMOUIM (PU3HUECKUX
METOJIOB,  HUCIIOJIb3ysl ~ OIMCAHWE  MCCIENOBaHUA,  BBIACIATH  IPOBEpPAEMOE
MPEANOJIOKEHUE, OLICHUBATh IPABWIBHOCTh IOPSAKAa IHPOBEACHUS HCCIEIOBAHUA,
JIeNaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI M0 HAOMIOACHUIO GU3UYECKUX SBJICHHUM WM (PU3MUYECKUX CBOICTB
Ten (KamwulsipHbIe SBJICHUSA, 3aBUCUMOCTb JaBIIEHUS BO3AyXa OT €ro oo0beMa,
TEMIIepaTypbl, CKOPOCTH IPOLIECCAa OCTHIBAHUS M HATPEBAHMS IIPU U3JIYYEHUH OT 1IBETA
W3Nyyaroniel  (morjomiaroe) MOBEPXHOCTH, CKOPOCTh HUCHApeHHs BOJBI  OT
TEMIIEpaTypbl KUAKOCTH M IUIONIAAM €€ TOBEPXHOCTH, DJEKTpU3alUs Tel U
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apSA0B, B3aMMOJECHCTBHUE IMOCTOSIHHBIX MarHUTOB,
BHU3yaJIM3alisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha IPOBOJHMK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa, CBOMCTBA DIIEKTPOJBUTATEIS
MIOCTOSTHHOTO TOKa): (OpPMYIUpPOBaTh MpOBEPsieMble MPEANONI0KEHUs, COOUpPaTh
YCTAHOBKY M3 MpPEUIOKEHHOTO  OOOpYAOBaHUs, ONMCBIBATH XOJ ONbITA U
(bopMynHUpOBaTh BBIBOIbI;

BBIIIOJIHATH MPSAMBIE U3MEPEHUST TEMIEPATypbl, OTHOCUTEIBHON BJIAXXHOCTU BO3/yXa,
CHJIBI TOKa, HANpSHKEHUS C HCHOJIb30BAHMEM AaHAJIOTOBBIX NPHOOPOB U JATUMKOB
(¢u3NYeCKUX BEIMYUH, CPABHMUBATH PE3YJAbTaTbl M3MEPEHHHA C YUCTOM 3aJaHHOM
abCOJIIOTHON MOTPEIIHOCTH;



MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTH OJHOW (PM3NYECKON BETUYMHBI OT JIPYToH ¢
WCIOJIb30BAHUEM MPSIMBIX W3MEPEHUN (3aBUCHUMOCTH COINPOTHBIICHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIIAIU HOMEPEYHOTO CEYEHHS U YJEIBbHOIO CONPOTHBIIEHUS BEILECTBA
IIPOBOJTHUKA, CHJIBI TOKA, UYLIETO YEPE3 MPOBOJIHUK, OT HANPSKEHUSI HA IPOBOJIHUKE,
HCCIIEIOBAaHUE IOCIEA0BATEIBHOIO M MapajlIeIbHOIO COEJUHEHUN IMPOBOJHUKOB):
IJIAaHUPOBATh UCCIEI0BaHUE, cOOMpaTh YCTAHOBKY U BBINOJHATh U3MEPEHMUS, CIEIYsI
MIPEI0KEHHOMY IIaHy, (PUKCUPOBATh PE3y/IbTAaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE
TabauI 1 rpaduKoB, AeNaTh BBIBOAKI 10 PE3yIbTaTaM HCCIICIOBAHNUS;

IIPOBOJUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIUYUH (yAEIbHAs TEIIOEMKOCTb
BEILECTBA, COIPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh HM3MEPEHHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIIEIys
MPEUI0KEHHONW MHCTPYKIMH, U BBIYHCIISATh 3HAYCHUE BETUMINHBL;

coOnroAaTh TMpaBuja TEXHUKUM O€30IacHOCTM Hpu  padbore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPHHIUIBI JCHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOICTB C OMOpPOM Ha MX OMUCAaHUS (B TOM YHUCIE: CUCTEMAa OTOIUIEHHUS JOMOB,
TUTPOMETp, TapoBas TypOHHA, amIepMeTp, BOJBTMETP, CUCTUMK DICKTPUUECKOMN
SHEpPruH, JJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HarpeBaTeiIbHbIE BIEKTPONPHOOPHI
(mpuMepsl), SNEKTPUYECKUE MPEeIOXPaHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUTATEIh
MIOCTOSIHHOTO TOKAa), HCIOJb3ysd 3HaHUS O CBOMCTBaxX (U3NYECKUX SABJICHUUH U
HeoOxoIuMble (pU3NUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh HPOCTbIE TEXHUUYECKUE YCTPONCTBA M M3MEPHUTEIbHBIE MPUOOPHI IO
CcXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTelb BHYTPEHHErO CTOpPaHMsl, 3JIEKTPOCKOI, peocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKHUX LIeNed C MOoCIe0BaTeIbHbIM U MapajliedbHbIM COEANHEHHEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX LIeTIEH;
MPUBOIUTE TIpUMEPHl  (HaXOAUTh WHPOPMAIMIO O TPHUMEPAX) MPAKTHYECKOTO
UCIOJb30BaHUSA (U3NYECKUX 3HAHUI B IIOBCEIHEBHOM >KM3HUM A OOecredyeHus
0e30I1acCHOCTH MNpu oOpalleHnu ¢ npubopaMM M TEXHMYECKHMMM YCTPOWCTBaMH,
COXpaHEHMs 3/I0pOBbS M COOJIOAECHUS HOPM OSKOJIOTMYECKOIO IOBEJICHMS B
OKpY>Kalolllen cpee;

OCYLIECTBIIATh IOUCK HHGpOpManuu (usnueckoro cojnepxkanus B IHTepHere, Ha
OCHOBE HUMEIOLIUXCS 3HAHUH W IYyTEM CpPaBHEHUS JOINOJHHUTEIbHBIX HCTOYHHKOB
BBIICIATh MHGOpPMAILMIO, KOTOpas SBISETCd NPOTHBOPEUMBON MM MOXKET ObITh
HEI0CTOBEPHOI;

UCIOJIb30BATh MIPH BBIIIOJHEHUN YUEOHBIX 3aJlaHUil HaydHO--TIOMYJIIPHYIO JIUTEpaTypy
(GU3NYECKOro COJAEp)KaHMs, CIpPaBOYHbIE MaTepualibl, pecypchl ceTh VIHTepHer,
BJIaJleTh NPUEMaMU KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKMe YCTHbIE COOOMIeHHs, 0000Imas
MHGOPMAIIMIO U3 HECKOJBKUX HMCTOYHHKOB (PU3MYECKOTrO COJEpXKaHMs, B TOM UHCIIE
nyoJIMYHO  MpPEJCTaBIATh  PE3YNbTaThl  MPOEKTHOM WIJIM  HCCIIEAO0BATENBCKOM
JeATeNbHOCTH, MPU 3TOM IPAMOTHO HCIOJIb30BaTh M3YyYEHHbIM MOHATHMHBIN ammapar
Kypca (pHU3UKH, COMPOBOXKIATh BHICTYINICHHE ITPE3CHTAIUCH;

IPU BBIMOJHEHUH Y4YeOHBIX IPOEKTOB M HCCIEAO0BAaHUHN (PU3MYECKUX MPOLIECCOB
pacripeniesiaiTh 00S3aHHOCTH B I'PYIIE B COOTBETCTBUU C MOCTABICHHBIMH 33Ja4aMH,



CJICIWUTh 3a BBIIIOJJHCHHUCM IIJIaHA I[ef/'ICTBI/If/'I U KOPPCKTUPOBATL €ro, aACKBATHO
OLICHUBATh COOCTBEHHBIM BKJIaJg B ACATCIIbHOCTD TPYIIIIEGI, BBICTpAanBaTb
KOMMYHHUKATHBHOC B33HMOI[€IZCTBHG, IMPOSABJIAA TOTOBHOCTH pa3pliiaTb KOH(i)JII/IKTBI.

K xonmy obyuenus B 9 kJjacce mpeiMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y O0yUAIOIINXCS YMEHU:

HUCITIOJIB30BAaTh IIOHATUA. CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs,
OTHOCHUTEJIbHOCTh MEXaHUUYECKOI'0 JIBUXKEHUS, Aedopmarnus (yrnpyras, IiacTuyeckas),
TPEHHE, IEHTPOCTPEMHUTEIIPHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, IECHTP
TSOKECTH, aOCOJIOTHO TBEPAOE TEJO, LIEHTP TSDKECTH TBEPIOTO Tejia, PAaBHOBECHE,
MEXaHWYEeCKHue KojeOaHus M  BOJHBI, 3BYK, MHQpPa3ByK U  YyIbTPa3BYK,
OJICKTPOMArHUTHBIC BOJIHBI, IIKAJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6HI/ISOPYKOCTB u
JAJIbHO30PKOCTh, CIEKTPhl MCITyCKaHHWs W TMOTJIOLIEHUus, anbda-, OeTa- U ramma-
HU3JTy4YCHUS, U30TOIIbI, AACPHAA SOHECPICTHUKA,

paznuuaTh SIBICHUsS (paBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJUHEHHOE IBMKCHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUKEHHE, CBOOOTHOE TTaJICHUE TEJ, PABHOMEPHOE
IBHUKCHHUC 110 OKPYKHOCTH, BSaHMO)IeﬁCTBHe TECJI, PCAKTHUBHOC JABHKCHUEC,
KoJjieOaTelbHOE JBW)KCHUE (3aTyXaroOIIHMEe W BBIHYXKJICHHBIC KOJICOaHHsI), PE30HAHC,
BOJHOBOE JIBIKCHHE, OTpPaKECHHWE 3ByKa, NPSIMOJUHEHHOE pacrpoCTpaHEHHE,
OTpaXCHHE W MPEIIOMIICHHE CBETa, TIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKECHUE
0eoro cBeTa B CHEKTP W CIIOKEHHE CICKTPATBHBIX I[BETOB, JUCIEPCHS CBETa,
€CTCCTBCHHAA PaJUOAKTHBHOCTH, BOSHHMKHOBCHHUEC JIMHENYaTOro CIICKTpa I/ISJ'Iy‘-IeHI/ISI)
M0 OINMHMCAHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE ONBITOB, JEMOHCTPHPYIOIIHX
TaHHOE (U3HYECKOE SBIICHHE;

pacro3HaBaTh MPOSIBIICHUE U3yYCHHBIX (PU3NYECKHUX SBJICHUN B OKpYXKaromeM Mupe (B
TOM 4uclie (U3NYECKUE SBICHHUS B MPUPOJEC: MPUIUBBI U OTIHUBBHI, IBIKECHHUE IJIAHET
CoJTHEYHOW CHCTEMBI, pEaKTHBHOE JIBUKCHHE )KHBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KMUBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 03XO, I[BETa Tel,
ONITUYECKUE  SBJICHUS B  TOpUpOJAC, OWOJIOTUYECKOE  JICHCTBHE  BUIMMOTO,
yIbTPapUOIETOBOTO U PEHTTEHOBCKOTO HW3IYYEHUH, €CTECTBEHHBIH pPaOaKTHBHBIN
(GOH, KOCMHUYECKHE JIy4YH, pAJAOAKTHBHOE H3IYYCHUE MPHUPOIHBIX MHUHEPAIIOB,
JICCTBUE PAJIMOAKTUBHBIX M3JIydCHUH Ha OPTaHWU3M YEJIOBEKA), TIPU STOM IEPEBOIUTh
MPAKTUYECKYIO 33/a4y B Y4EOHYIO, BBIICIATH CYHIECTBCHHBIC CBOMCTBA (TPH3HAKH)
(bU3NYECKUX SIBIICHHIA,

OIHCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (DU3UUCCKUE SBICHHS, HCIIONB3Ysl (PU3UUCCKUE
BEJIMYUHBI (CPEIHSAS M MTHOBEHHAss CKOPOCTh TE€Jla MPHU HEPAaBHOMEPHOM JIBH)KCHUH,
YCKOPEHHUE, MepeMEeIICHNE, MyTh, YIJIOBas CKOPOCTh, CHJIAa TPEHUs, CUJa YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIO MaJICHUs, BEC Tella, UMITYJILC Tejla, UMIYIIbC
CHJIBI, MEXaHHYECKasi pad0Ta ¥ MOIIHOCTh, TIOTCHIMAIBbHAS YHEPTHUS TEJIa, IMOJIHATOTO
HaJl TOBEPXHOCTHIO 3€MITH, IOTEHIIUATbHASI SHEPTHS CKATOU MPYKUHBI, KWHETUYECKasI
JHeprus, TOJHas MeXaHW4ecKas SHEeprus, MEepuojJ M YacToTa KoJieOaHWH, JmuHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTh CBETa, MOKa3aTellb MPETOMICHHUS
Cpelbl), MPU OMHCAHWM TMPABHIBLHO TPAKTOBATh (PU3WYECKHII CMBICI HCIOIb3yEeMbIX
BENTUYMH, OOO3HAYEHHUS W €IWHUIBI (PU3MUECKUX BEIWYUH, HAXOTUTh (OPMYIHI,
CBSI3BIBAIOIINE NTAHHYIO (U3MUYECKYIO BEIUYMHY C JPYTMMU BEIHMYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BETUYHH,



XapaKTepu30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBICHUS M MPOLIECCHI, UCIOIb3Yys 3aKOH
COXpAHEHHs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, HMPUHIUII CYNEPIIO3ULIUN CHIL,
MPUHLIUT OTHOCUTENbHOCTH ["amuiies:, 3akoHsl HbI0TOHA, 3aKOH COXpaHEHHsI UMITYIIbCA,
3aKOHBI OTPKEHUS M TPEIOMIICHHS CBETA, 3aKOHBI COXPAaHEHHs 3apsg0BOTO U
MacCcoBOTO YHCENI TPH SIIEPHBIX pPEaKUUsAX, MPH 1TOM JaBaTh CIIOBECHYIO
(opMyTHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (PU3MUECKHE TPOLECCHl W CBOMCTBA TEJN, B TOM YHCIE M B KOHTEKCTE
CHUTyallUd  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO--
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUYECKHX IIaroB C OTIOPOi Ha 2—
3 U3YyYEHHBIX CBOMCTBa (M3MYECKHX SBICHUH, (HU3MYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pelaTh pacueTHbIE 3a/1a4M (OMHUPAIOILIMECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIOJb3YsI
3aKOHBI W (OPMYIIBI, CBSI3bIBAIOIINE (U3MUECKUE BEIUYMHBI: HA OCHOBE AaHAJM3a
YCIIOBHSI 3aJladll  3alUChIBAaTh KpPaTKOE YCIOBHE, BBISBISTH HEIOCTAIOIINE WM
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOIUMBIE Ul pPELICHHUS,
MPOBOJUTH PAcUeThl W ONEHUBATh PEATUCTHYHOCTh TIOJYYCHHOTO 3HAYCHUS
(hbM3UYECKO BETUYNHBI,

pacrio3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO pPEIIUTh NpPU TOMOIIH (PUIUIECKUX
METOJIOB,  WCIIOJIb3Yysl ~ OMHCAHWE  WCCICNOBaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEIOJI0KEeHNE, OIEHUBATh NPABUIBHOCTD TMOPSAKA IPOBEICHUS HCCIIEIOBaHMS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThI HAOIIOICHUH U OTIBITOB;

IIPOBOJIUTH OIBITHI 10 HAOMIONCHUIO (PM3UYECKUX SIBICHUM MM (PU3NYECKUX CBONCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbrOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBUCHMOCTh
nepuo/ia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTY/bl MalbIX KOJeOaHUH, MPSMOIMHENHOE paclpoCTpaHEHHUE
CBETa, pPAa3JI0’KEHUE Oel0ro CBeTa B CIEKTP, H3YyYEHHE CBONCTB H300paXK€HHUs B
IUIOCKOM 3€pKaje U CBOWCTB M300pakeHHMs IMpeAMeTa B coOMparollell JIMH3E,
HaOJIO/IGHUE CIUIOLIHBIX M JIMHEHYaThIX CHEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMs, OIIKCHIBATh X0/ OIIbITA U
€ro pe3yiabTarThl, (GOPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH IPU HEOOXOJUMOCTH CEpPHUI0 MPSMBIX HM3MEPEHHi, OIpenelnss cpeaHee
3HaYeHHEe u3MepseMOl BelMMUYMHbBI ((POKYCHOE PpacCTOsSHUE COOMparoleil JMH3bI),
000CHOBBIBAThH BEIOOP crioco0a n3MepeHust (M3MEPHUTEIIBHOTO MPUO0Opa);

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (DPM3NYECKUX BEIMYMH C HCIOJIb30BAHUEM
NOpSIMBIX H3MEpPEeHUH (3aBUCHUMOCTb IIyTH OT BPEMEHH IpU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HadyaJbHOW CKOPOCTH, Iepuojia KoJIeOaHUH  MaTeMaTH4ecKOTro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXXEHMs CBETa OT yIJla MajeHus U
yIjla MpesioMJIEHHs OT yrila MajeHus1): IUIAHUpOBaTh MCCIIEeI0BaHNUE, CaMOCTOSATEIILHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBAaTh pE3yJabTaTbl MOJYYEHHOM  3aBUCHMOCTHU
(¢u3nYecKuX BEIWYMH B BUJAE TaOMUI U rpaduKoB, JeNaTh BHIBOJBI 10 pe3ylbTaTam
UCCIIeIOBAaHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEJIWYMH (CPEIHssI CKOPOCTh U
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MajeHus,
KECTKOCTh HPYXKHUHBI, KOAPPHUIHUEHT TPEHUs CKOJIBKEHUs, MeXaHuuyeckas pabora U
MOIIIHOCTh, YacTOTa W NepuoJ KojJeOaHMH MaTeMaTH4ecKoro M IPYKUHHOTO
MasiTHUKOB, ONTUYECKas CHJIa cOOMPAIOLIEH JTMH3bI, PAJMOAKTUBHBINA (OH):



IUTAHUPOBATh HM3MEpPEHHs], COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJHSATH
U3MEPEHUS, CIIeysl NPEUIOKEHHON MHCTPYKIUHU, BBIYMCIIATH 3HAYCHUE BEIMYUHBI U
AQHAJIM3UPOBATh IOJIyYEHHBIE pE3yJIbTaThl C YYETOM 33JaHHOM IOTPEIIHOCTH

U3MEPEHUN;
coOmoaTh TMpaBWjia TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1adopaTopHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NpPHU3HAKM HM3YYEHHBIX (PU3MYECKUX MOJENel: MarephaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUCYHBIM HMCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh MPHUHLMUIBI JEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOICTB € ONOPOM Ha UX ONMMCAHUA (B TOM YHCIE: CIUAOMETD, NaTYUKH MOJOXKEHMUS,
PaccTOSHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, EPUCKOII, (hoToanmnapar, ONTHIECKHE
CBETOBO/JIbl, CIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), UCHOJB3Yys 3HAHUS O
CBOMCTBaxX (PM3NYECKUX ABJIEHUN U HEOOXO0AUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJIOIMUECKHUX IMPOLECCOB MPH PELIEHUH y4eOHO--
MPaKTUYECKHUX 3a/lay, ONTHYECKHUE CXEMbl JJISl MOCTPOEHUS M300paKeHUI B IJIOCKOM
3epKajie ¥ coouparomiei JmH3e;

MPUBOJUTh TpUMEPHl (HAXOAUTHh HWHGOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
WCIOJIb30BaHUs (PU3MYECKUX 3HAHUN B TOBCEIHEBHON >KM3HM JUIsl oOecreueHus
06e30macHOCTH TpH OOpalleHud ¢ NpudopaMu U TEXHUYECKHMHU YCTPONCTBaMH,
COXpaHEHHs 3/I0pOBbS M COOJIOAECHUS HOPM OSKOJIOTMYECKOTO IIOBEJICHHS B
OKpY»Kalolllel cpere;

OCYLIECTBIIATh IMOMCK HHpOpManuu Qusnueckoro coaepxxkanuss B HHTepHere,
CaMOCTOATENIBHO (OPMYIHUPYsl TMOUCKOBBIM 3alpoc, HAXOAUTh IyTH OIpEaeSICHHs
JOCTOBEPHOCTH TOJIYYE€HHOW MH(OpPMalMK Ha OCHOBE HMEIOLIUXCS 3HAHUH U
JOTIOJIHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BATh IIPH BBIIOJHEHUN Y4E€OHBIX 3alaHUil HayYHO--TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYEeCKOro CoJAep)KaHus, CIpPaBOYHBbIE MaTepHualibl, pecypchl ceth VIHTepHer,
BIAaJIeTh NPUEMaMU KOHCIIEKTUPOBAHMs TEKCTa, IMpeoOpa3oBaHus HHPOPMALUU U3
OJIHOM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE IMMCbMEHHBIC M YCTHBIE COOOIEHUS Ha OCHOBE MH(OpMaIUU
U3 HECKOJIbKMX HCTOYHUKOB (DU3MYECKOTO COJCp)KaHUs, IYOJUYHO HpPEeACTaBIAThH
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM 1EATENbHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh W3YYCHHbIN NOHATHHMHBIA ammapaT HM3yd4aeMoro pasjena (GHU3UKU U
COINPOBOXKJAaTh BBICTYIUIGHUE MpPE3CHTAled C Y4eTOM OCOOCHHOCTEH ayJuTOpUU
CBEPCTHHKOB.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Gusuka, 7 kiacc/ [epwikun .M., UBanoB A.W., AkimoHepHOE 00111€CTBO
«3narenscrBo «IIpocsemenue»

» dusuka, 8 kinacc/ [epwimikun .M., UBanoB A.W., AkiioHepHOe 00111€CTBO
«M3parenbctBO «IIpocBenienue»

» ®usuka, 9 xknacc/ [epoimkun .M., I'yrauk E.M., VIBanos A.U., IlerpoBa
M.A., Akumonepaoe o0miectBo «M3narensctBo «IIpocBemenuer
METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJA
1. Mapon A.E. ®usuka. 7 kinacc: yueOHO-MeToauueckoe nmocooue / A.E.
Mapon, E.A. MapoH. — 7-e u3a., crepeotun. — M.: Jlpoda.

2. Mapon A.E. ®usuka. 8 kiace: yaeoHo-MeToandeckoe nocodue / A.E.
Mapon, E.A. Mapon. — 8-¢ uza., crepeotun. — M.: Jlpoda.

3. Mapon A.E. ®usuka. 9 kinacc: yaeoHOo-MeToaudeckoe mocodue / A.E.
Mapon, E.A. Mapon. — 6-¢ u3a., crepeotun. — M.: Jlpoda.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
Enunas xomnexkuust mudpoBbIX 00pa30BaTEIBHBIX PECYPCOB

http://school-collection.edu.ru/catalog

bubaunoreka L1OK https://urok.apkpro.ru
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