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denepanpHas pabodas mporpamma 1o ydeoHomy npeamery «Dusnkay (0a30BbId
ypoBeHb) (mpenmeTHass o0Omactb «EcTecTBEeHHO-HayyHble NOpeAMETb») (malee
COOTBETCTBEHHO — IIporpamMmMa 1o Gpu3uke, pu3nka) BKIOYAET MOSICHUTEIbHYIO 3aIHUCKY,
coJepkaHue oOydeHus1, IJIaHUPYEMbIE PE3yJIbTaThl OCBOEHMS IPOrpaMMBbl MO (PU3HKE,
TEMaTU4ECKOE TUIaHNPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gusuke Ha ypoBHE OCHOBHOT'O 00I1Ier0 00pa30BaHUs COCTAaBJICHA HA
OCHOBE IOJIOKEHUI U TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0230BOM ypOBHE
OCHOBHOM 00pa3oBarenbHO# mporpamMmbl, ipenctaBieHHbIX B DI'OC OO0, a takxke ¢
yuétoM (enepanbHON paboueit mporpaMMbl BocriuTanus U KoHuenuu npemnoiaBaHus
yueOHoro npeamera «Duznkay.

ConepxaHue mporpaMMmbl 1Mo  (u3uMke HampaBieHO Ha  (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMUXCS M OpraHU3aluI0 U3y4YeHUs (DU3NKU
Ha JIeITEJIbHOCTHOM OocHOBe. B mporpamme mo (pu3umke y4HMTBIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpenMera B peanuzanuu Tpeboanuit OPI'OC OO0 k miIaHUPyEeMbIM
JUYHOCTHBIM M METANpEeJAMETHBIM pe3yibTaraM OOyYeHHs, a TaKkKe MEXKIPEeIMETHBIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YU€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHUs.

[Iporpamma no gu3rke ycTaHaBIMBAET pacipeiesieHne yueOHOro MaTepuaa mo
rogam o0y4eHus (1o KjiaccaM), peasiaraeT IpUMEPHYIO MOCIEI0BATEIbHOCTh U3YUEHHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MIPEAMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCs.

[Iporpamma no gu3suke pa3padoTaHa C LIEJIbI0 OKa3aHUs METOANYECKON MTOMOIIH
YUHUTEIO B CO3/IaHUH paboyell MporpamMmsl 10 y4eOHOMY MPEAMETY.

®duszuka SBISETCS CUCTEMOOOPA3yIOIIMM JJiI E€CTECTBEHHO-HAYUHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIeKAaT B OCHOBE MPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OWOJOTHel, acTpoHOMHEH W (Qu3nyeckod reorpadueit, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEJOCTABISIET HauOOJee SICHbIE
oOpa3upl MPUMEHEHUs HAYYHOrO METOJa MO3HaHUS, TO €CTh Croco0a MOIy4YeHus
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 TIaBHBIX 3a7ad  (U3UYECKOrO O00pa3oBaHHMS B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT BHOPMUPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH U MHTEpeca
K HayKe y oOydJaromuxcsi.

Nzyuenue pusnku Ha 6a30BOM YpOBHE MPEIoIaraeT OBIaIeHUE CACAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSCHATH SIBJICHHUS,

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIICOBAHUS; UHTEPIPETUPOBATH

JaHHBIE W  WCIOJb30BaTh HAy4YHBIE JOKA3aTeIhCTBA
JUTS TIOJTYY€HUST BBIBOJIOBY.
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[enu n3zydenus GuU3NKU HA YPOBHE OCHOBHOTO OOIIIETO 0OpPa30BaHUS OMPEICIICHBI
B KoHuenuuu npenopaBanust yueOHoro npeaMera «Ousrka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanun, peANU3YIOIIUX OCHOBHBIE
o0mieoOpa3oBaTeibHbBIE  MPOTpaMMbl,  yTBEpkKAEHHOM  pemeHueM  Komeruu
MunuctepcTBa npocsemienust Poccutickoit deaeparuu (mpotokoit ot 3 nexkadpst 2019 r.
No TTK-48H).

Lenu nzydenust GU3uKu:

npuoOpeTeHNe UHTepEeca U CTPEMIICHHS 00YYAIOIIMXCSl K HAYYHOMY U3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE MO3HaHus U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(dbopMHpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK Pe3yJibTaTa U3y4eHHUs: OCHOB
CTpOEHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dopMupoBaHUe IPEACTABICHUA O poid  (QU3UKKA ISl Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiell npodeccHoHaIbHOM
NESITEIbHOCTH, CBA3AHHON C (PU3MKOM, MOATOTOBKA K JajbHEHIIEMy 00Yy4EeHHIO B 3TOM
HaIpaBIICHUH.

JlocTHkeHrE 3TUX LieJIel MPorpamMMel 1o (PU3HKE HA YPOBHE OCHOBHOI'O OOILIETO
oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIECIYIONIUX 3a/1a4:

nprOOpeTeHNE 3HAHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

MpUOOpETECHUE YMEHUN ONHUCHhIBAaTh U OOBSACHITH (UBUYECKHUE  SBJICHUS
C MCTIOJIb30BAaHUEM TOJTyUYCHHBIX 3HAHUMH;

OCBOEHHE METOOB PEIICHUsI MPOCTEHIINX pacUETHBIX 33]]a4 C UCTIOJIB30BAaHUEM
buznyecKkux Mozenei, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUN HAONIONATh NPUPOIHBIC SBICHUS W BBHIMOIHITH OIBITHI,
ngabopaTtopHble pabOTBI U HKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MH(popMalHeil GU3NIECKOro CoAep KaHusl, BKIIOYas
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHalIMu3 M KPUTHUECKOE
OlLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO O cpepamu mpodecCUOHATIBHON AeATeIbHOCTH, CBI3aHHBIMU C
(bU3UKOHN, M COBPEMEHHBIMU TEXHOJIOTUSMU, OCHOBAHHBIMU Ha JJOCTHKCHUSIX
(bu3MUeCcKO HAYKH.

Ha wusydyenue ¢wusuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus oTBoAUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIeN0), B 8 Kjacce
— 68 yacoB (2 gaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B HefIeni0).

[Ipenyiaraemsriii B mporpamme 1o (pu3uke nepedeHp 1a00paTOpHbIX PabOT U ONIBITOB
HOCUT PEKOMCHIATENbHBIM  XapakTep, YYUTENb JeNaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT U OMBITOB C Y4YETOM WHAUBUAYATbHBIX OCOOECHHOCTEH
OOy4JaromMXcs, CIHUCKAa DJKCIEPUMEHTANIbHBIX 3aJaHUui, MpeajiaraéMblXx B paMKax
OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.
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COAEPXKXAHUE OBYUYEHUA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKIEr0 MUPA

®usuka — Hayka o mpupoe. Asnenns npupoasl. PU3NYECKUE ABICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckue BelnYUHbL. M3mepenne puznueckux BennyuH. Puznueckue
npudopsl. [lorpemHocTs u3mepenniit MexxryHapoiHasi CUCTEMA €IUHMUII.

Kak ¢usuka wu  jgpyrue  eCTECTBEHHbIE HAyKM  HU3Y4alOT  INPUPOAY.
EcTecTBeHHO-HAay4HBIN METOJ MO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHHE HA0II01aeMOT0
sBieHus. Onucanne GU3NYECKUX SIBICHUN C OMOILBIO MOJEIIEH.

Jlemoncmpayuu
Mexanuyeckue, TeMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
dusndeckue MpuoOOPsI U MPOIEaypa MPIMBIXU3MEPEHNUN aHAJIOTOBBIM U ITU(DPOBHIM
pruOOpPOM.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre EHBI ASTEHUS KAl U3MEPUTEITHHOTO TpHOopa.

W3mepenune pacCTOSHUM.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Ornpenenenue pa3MepoB MalbIX TEN.

N3mepenue TemrepaTypsl IpH MOMOIIH KAKOCTHOTO TEPMOMETPA U TaTUHKA
TEMIEPATYPHI.

[IpoBenenue nccneaoBaHus MO MPOBEPKE TUMOTE3bI: TATbHOCTD MOJIETA IAPHKA,
NYLEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUM BelllecTBa

Crpoenue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepbl. ONBITHI, TOKA3bIBAOIIIE
JVCKPETHOE CTPOCHHE BEIIECTBA.

JIBrmxeHne yactuil BemecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUI C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxkenue, nuddysus. BanmonericTBie YacTUI BEMIECTBA: MPUTIKEHUE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHHS BELIECTBA: CTPOCHHE Ta30B, JKUIAKOCTEH W TBEPIBIX
(KpucTaIM4yecKknx) Tell. B3auMocBsi3b MEXAY CBOWCTBAaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U HX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenue siBnenuit, O0bSCHIIOMMXCS MPUTKEHUEM WITH OTTATKUBAHUEM
YaCTUIl BEIIECTBA.
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Jlabopamophwvie pabomwi u onvimol
Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnbITEl O HAOIOACHUIO TEILIOBOTO PACIIUPEHHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.

Paspnen 3. /IBu:keHne U B3aMMOI€CTBHE TeJl
Mexannueckoe nBuxeHne. PaBHOMepHOE 1 HepaBHOMEpPHOE ABUKEHHUE. CKOPOCTb.
CpenHsisi CKOpOCTh TP HEPABHOMEPHOM JBHKEHUH. PacuéTr myTH U BpeMEHH
NBIDKEHUS. SIBIeHUE MHEpIMU. 3aKOH UHEepLMK. B3auMoaeiicTBre Tell Kak MpUYruHa
WU3MEHEHHUS CKOPOCTH IBMKEHUA Tell. Macca Kak Mmepa HHEPTHOCTH Tena. [IToTHOCTh
BEIIECTBA.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIlIECTBA.

Cuita kak XapakTepucTuka B3auMoaencTBus Tei. Cuila yrnpyroctd U 3akoH ['yka.
N3Mepenue cuiibl ¢ TOMOIIBIO JMHAMOMETPA. SIBJI€HNE TATOTEHUS U criia TshkecTr. Crta
TSKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTh. ClokeHHe Cuil, HAITPaBJICHHBIX
no oaHoM mpsiMoi. PaBHonelcTByromas cui. Cuiia TpeHusa. TpeHue CKOJBKEHUS U
TpeHHE NOKOs. TpeHue B mpupoic U TEXHUKE.

Jlemoncmpayuu
Habimoienue MexaHu4eckoro JBUKEHHUs Teja.
M3mepeHne CKOpOCTH NPSAMOJIMHENHOTO JBUKEHMS.
Habmtoienue siBlneHus HHEPLUH.
Habmtoienue u3MeHeHus: CKOpOCTU IIPU B3aUMOJIEHCTBUH TEII.
CpaBHEHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CoxeHune CHJl, HaIllPaBJICHHBIX IO OJJTHOM MTPSMOM.

JlabopamopHvie pabomwi u onvimol

OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUIAKOCTH, MOJCIIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jasiee).

Onpenenenre cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa [0 HaKJIOHHOU
MJIOCKOCTH.

Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

OMNBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD PACTHKEHUS (edopMaliun) npyKUHbI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHHUSI OT Beca Tena
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBijieHne TBEPABIX TeJl, dKHUAKOCTEH U ra30B
Hasnenue. CriocoObl yMEHbBIIEHHS W yBEIWYEHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJeHUS Tra3a oT 00bEMa, TeMieparypsl. [lepenaua naBneHust TBEpABIMU
TeTaMH, KHUAKOCTAMH U Tazamu. 3akoH [lackams. [lHeBMaTWyeckue MalIWHBI.
3aBUCHUMOCTh JIaBJICHUS JKUIAKOCTH OT TIyOuHbl. [uapocraTmueckuili mapajokxc.

Coobmraromuecst cocyabl. [ uapaBnudeckie MeXaHU3MBbI.

ATtmocdepa 3emiu 1 atMocepHoe napieHue. [IpuunHbl cyliecTBOBaHUs BO3AYLITHON
o6onouku 3emin. OnbiT Toppuuennu. M3mepenue atMmocpepHoro

6
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JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHMUS.

JleiicTBHE KUIAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaua naBiaeHUS )KUJIKOCTBIO U Ta30M.

CooOmaromiyecs coCy/bl.

['mapaBauueckunt mpecc.

[IposiBienue nelcTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BHITATKHBAIOIIEH CHIIBI OT 00BhEMA TOTPYKEHHOHN YacTh Teja u
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VY ciioBue m1aBaHus TEN: TJIABAaHUE WM NIOTPYKEHUE TEJI B 3aBUCUMOCTHU OT
COOTHOUIEHHUSI TIJIOTHOCTEU TEJIa U KUIKOCTH.

JlabopamopHhwvie pabomwi u onvimol

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJIe 0T 00bEMa MOTrpyKEHHOI B
KAJKOCTb YaCTH TeJA.

OnpeneneHne BBITAIKUBAIOIIEH CHIIBL, JEHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHJIbI, IEVUCTBYIOIEH HA TEJIO B
KUJKOCTH, OT MacChl Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBL, JEUCTBYIOIIEN
Ha TeJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YACTH T€Ja U OT IJIOTHOCTU
KUJKOCTH.

KoncTpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOAKH U OINIpeaeIeHue e€
rpy30N0ABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHEprus

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MEXaHU3MBI: pbluar, 0JIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuiio paBHOBecHs
peruara. [IpuMeHneHue mpaBmia paBHOBECHS pblyara K OJIOKY. «30J0TOE€ TMPaBHUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanndeckas sHeprusi. Kunetndeckas u noTeHpanbHas sueprus. [Ipespanienue
OJIHOTOBHU/JIa MEXaHUYECKON IHEPTUH BAPYroil. 3aKOH COXPAHEHHS SHEPTUH BMEXAHUKE.

Jlemoncmpayuu
[TIpumepnl IPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomwi u onvimol

Omnpenenenre pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JBM)KCHHUH TeJIa 10
TOPU30HTAJIBLHOM MMOBEPXHOCTH.

HccnenoBanue yciaoBuil paBHOBECHS pblyara.
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N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

8 KVIACC

Pa3nea 6. Tens1ioBbIe ABJICeHUSA

OCHOBHBIE MOJOKEHUS MOJEKYISIPHO-KNHETUUECKON TEOPUH CTPOEHHUS BEIIECTBA.
Macca u pazMepbl aTOMOBH MOJIEKYJ. ONBITHL, TOATBEPKIAIONINE OCHOBHBIE MOJIOKECHUS
MOJIEKYISIPHO-KUHETHYECKON TEOPHH.

Mopenu  TBEPAOrO, JKUIKOTO H  Ta3000pa3HOTO  COCTOSHUM  BEIECTBA.
Kpucrammueckue u amopdusie Tena. OOBSCHEHHE CBOWCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJN HA OCHOBE MOJIOKEHUN MOJIEKYJIPHO-KMHETUYECKOU Teopun. CMaunuBaHue
Y KaWUBIPHBIC SABJIEHUA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temmneparypa. CBsA3b TemMnepaTypsl CO CKOPOCTBIO TEIJIOBOTO IBWKEHUS YACTHII.
Buytpennsis sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEW SHEpruu: Temionepeaada u
coBepuleHHE paboTbl. Bunapl Temonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonuyecTBo TeruoTel. YnaenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE PaBHOBECHE. YpaBHEHHUE TEIJIOBOro OamaHca. IlnaBieHune u oTBepaeBaHUE
KPUCTAJUIMYECKUX BEHIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpa3oBanue u
koHjeHcauus. Mcnapenue. Kunenwe. VYnenpHas Temiora  napooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BrnaxuocTts Bo3myxa.

OHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuntuner padots! TeruioBbix npuraresneit KI1/] teroBoro neuratens. TernmoBsie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAaHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Jlemoncmpayuu
Hab6mronenne OpoyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddysuu.
HabGnroneHue siBJCHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHHM.
Habnronenue TemioBoro pacuupeHus Tel.
N3menenune naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUH UITU
OXJIQXKICHUMU.
[IpaBuiia u3MepeHus TeMIepaTyphl.
Bunbl Tenonepenaym.
OxJnaxieHue Ipu COBEPIIICHUHN paOOTHI.
HarpeBanue nipu coBepIIcHNH padOTHl BHSITHUMHU CHJIaMHU.
CpaBHeHUE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmronenue kuneuus.
Hab6nronenune mocTossHCTBA TeMITepaTyphl MPH TUTABICHUH.
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Mopaenn TeImIOBBIX ABUTATEIICH.

JlabopamopHvie pabomul u onvimol

OnpITBl IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJIIPHOTO IPUTSHKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX
TEJ.

OmnpeneneHue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHHS BO3yXa OT €ro o0bEMa u
HarpeBaHMs WIA OXJIAXKIACHUS.

[TpoBepka rumoTe3sl TMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA YKUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tena B pe3yJIbTaTe TeIuionepeaadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue siBJIEHUS TEINIOOOMEHA MPY CMEIIMBAHUM XOJIOAHOW U ropsiyeit
BOJIBI.

Omnpenenenre KOIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJIOM MPH TEIJIO0OMEHE €
HarpeTbIM METAJUINYECKUM LIHJIMHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca ucrapenus. OnpeaeneHue

OTHOCHUTEIIBHOM BIIAXXHOCTHU Bo3ayxa. OnpeneneHue

yAEIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazngen 7. daekrpruyeckue 1 MATHUTHBIE SIBJICHMSI

OnekTpuzanus Ten. JlBa poja  3JEKTPUYECKHX 3apsaoB. B3aumoneiicTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTh CHITBI B3aUMOJEHCTBHUS 3apPSyKEHHBIX TEJ
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXITY TEIaMU).

OnekTpuueckoe rmnoje. Hanpsk€HHOCTh  AnekTpuueckoro noiid.  [IpuHnun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn osnekTpuuecknx 3apsioB. OJEMEHTAPHBIA DJIEKTPUYECKHNA  3apsil.
Crpoenue atoma. [IpOBOOHUKM U AMDIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsja.

DJIEKTPUYECKUM TOK. Y CIOBUS CYLIECTBOBAHUS AIEKTPUUECKOr0o ToKa. ICTOUYHUKHN
MOCTOSTHHOTO  TOoKa. JIeHCTBUSL DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DJIEKTPUUYECKUM TOK B )KUIKOCTSIX U rasax.

OnekTpuueckas uenb. Cuiia Toka. DJIeKTpuueckoe Harpsbkenue. COonpoTUBIICHHE
MPOBOJHUKA. YIEJIIbHOE COMNPOTHUBIICHUE BellecTBa. 3akoH Oma s ydacTKa IIEMu.
[TocnenoBaTenbHOE U apaJIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa u MontHOCTH dMeKTpruYecKoroToka. 3akoH Jxoyns—Jlenma. Dnexkrpudeckue
IEMU ¥ TOTPEOUTENH ICKTPUIECKOM dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTtostHHBIE MarHuThl. B3anmoaencTBrE MOCTOSIHHBIX MArHUTOB. MarHuTHOE TIOJIE.
MaruauTtHoe noJjie 3eMJIM U €ro 3Ha4YeHUE IS ’KU3HU Ha 3emie. OnbIT Ipcrena.
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MaruutHoe 1oJie AIEKTPUYECKOro Toka. [IpuMeHeHue 3IeKTpOMarHuTOB B TEXHHKE.
JlelicTBME MarHUTHOIO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb TOCTOSSHHOTO
Toka. Mcnosib30BaHWE  BJEKTPOABUTATENIEM B  TEXHUYECKUX  YCTPOWMCTBAX U
Ha TPAHCIIOPTE.

Onbitel Dapanesi. SBneHWe »ieKTpoMarHUTHOM WHAYKUWU. [IpaBuno Jlenua.
OnekTporeneparop. CnocoObl MOTYyUYECHUS SIEKTPUUECKON SHEPTUU. DJIEKTPOCTAHIINY Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DneKkTpu3anus Tel.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpPOUCTBO U ACHUCTBUE IJIEKTPOCKOIIA.
DIIEKTpOCTATHYECKAST MHIYKIHUSL.
3aKOH COXPAHEHUS IEKTPUUECKUX 3aPsIOB.
[IpOBOHUKH U TUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JINHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKHM TOCTOSTHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUM TOK B JKUIKOCTH.
["a30BbIii pa3psia.
N3MepeHue CHiibl TOKa aMIIEPMETPOM.
N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIBTMETPOM.
PeocraTt 1 Marazud COnpoOTUBIICHUH.
B3aumopaencTBrE TOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHrue HEBO3MOXKHOCTH PA3/ICICHUS MTOJHOCOB MAarHUTa.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.
JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSHHOTO TOKA.
HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.
OnbiThl Dapajnes.
3aBUCUMOCTD HAMPABJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBHUM €ro BOSHUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSTHHOTO TOKA.

JlabopamopHhvie pabomwi u onvimol
OnbITH TI0 HAOTIOICHUIO JICKTPU3AIMH TEJ MHAYKIIUEH ¥ P CONPUKOCHOBCHHH.
HccnenoBanue 1encTBUA NEKTPUUECKOTO TOJISI HA IPOBOAHUKU U JTUJIEKTPUKH.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHKe CHITbI TOKA.
H3mepenne u peryIupoBaHie HAMPSHKEHUS.
HccnenoBanue  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  Pe3ucTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.
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OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO COPOTUBIICHUS
IIPOBOJAHHUKA OT €ro JUIMHBI, IUIOIIAIM ITONIEPEYHOTO CEUYEHHs M MaTepraa.

[IpoBepka npaBuia CIOKEHHS HANIPSKEHUI MPU MMOCIEA0BATEIbHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npasuia I CHIIBI TOKA IIPU NTApaJUIEIbBHOM COCITMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCHMOCTH  CWJIbI  TOKa, MAYLIETO 4Yepe3  JaMIIOUKY,
OT HANPSDKEHUS HA HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MAarHUTOB MIPU X 00BETUHEHUHU U
pa3ieiICHUH.

HccnenoBanue AeUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOAECHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HaIllpaBJICHUS TOKA B KATYIIKE.

N3ydeHune 1eicTBUs MArHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/] anexkTpoaBUraTeabHON yCTAaHOBKH.

OMnBITHI O UCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMAarHUTHON WHIYKIIUU: UCCIIEOBAHNE
VM3MEHEHUW 3HAUYCHUS U HAIIPABJICHUSI UHAYKIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexannuyeckue siBJ1eHHUS

Mexannueckoe  JBUXKeHME. MarepuanbHas  Touka. CucTrema  OTCUéTa.
OTHOCUTENBHOCTh ~ MEXAHWYECKOr0 JBIKEHUS.  PaBHOMepHOE NPSMOJIMHENHHOE
nBmkeHue. HepaBHomepHOoe mnpsiMonuHENHOE ABWKEHHE. CpenHssi M MIHOBEHHas
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHoyckopeHHOE TipsiMosinHeHOe IBMKeHne. CBOOOIHOE MaIeHue.
OmnbiTel ["anunes.

PaBHOMepHOE nBMXEHHE 110 OKpY>KHOCTH. [leprosa u yactota 0OpaiieHus.
JIuneriHasa u yriioBasi CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHHUE.

ITepsebiit 3akon HeroToHa. Bropoii 3akoH Hetotona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHila TPEHUS CKOJIbKEHMS, CHJIa
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSDKeCTH M 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPEHUE CBOOOTHOTO TafCHUS.
Jemxenue mnanetr Bokpyr CosHima. IlepBas kocmuueckasi ckopocTb. HeBecoMocTs u
MepErpy3KH.
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PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbe Tena. U3menenune umnynbsca. Miynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuveckass paboTa U MOITHOCTh. PaboTa CHII TSHKECTH, YNPYTrOCTH, TPCHUS.
Cas13b sHepruu U padoThl. [loTeHInanpHas SHeprus Tena, NOAHITOrOHA TOBEPXHOCTHIO
3emud. [loTeHmanbHas 3Heprust cxaTou npykunbl. Kunernueckas sneprusi. Teopema o
KMHETHYECKOU SHEPTUn. 3aKOH COXpPaHEHUSI MEXaHUYECKOW SHEPTHH.

Jlemoncmpayuu

Halnronenne MexaHu4ecKoro ABUKEHHUSI TeJla OTHOCUTENILHO Pa3HbIX TEJI OTCUETA.

CpaBHeHUe yTel U TPACKTOPU JIBHXKEHUSI OJHOTO U TOTO e Tela OTHOCUTEIIHHO
Pa3HBIX TEJ OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKCHHUSL.

HccnenoBanne Mpu3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

HabGmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

HaOnronenne MexaHWYECKHX SIBJICHUH, MPOUCXOMASIINX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHHUU OTHOCHUTEIIPHO KaOWHETa
bu3uKH.

3aBUCUMOCTh YCKOPEHUS TEJIa OT MACChl TEJla U IEUCTBYIOIIEH HAa HETO CUJIBI.

HaOnronenue paBeHcTBa CUII PU B3aUMOJIEUCTBUU TEJL.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

IIepenaua uMiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHre UMITYJIbCA MPU HEYITPYTOM B3aWMOICHCTBUH.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

HaOmnronenune peakTUBHOTO JBUXKECHUSI.

CoxpaHeHre MEXaHMYECKON PHEPTHH MPH CBOOOTHOM ITa/ICHUH.

CoxpaHeHrne MEXaHUYECKOW SHEPTUM NIPU ABMXKEHUH Teja MO/ IE€MCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomwi u onvimol

KoHcTpynpoBaHue TpakTa AJis pa3roHa v JajdbHEHIIEro paBHOMEPHOIO JBUKEHUS
HIapyuKa WA TEJIEKKH.

Omnpenenenue cpenHe CKOPOCTH CKOJIbKEHUS OpyCcKa WK JBUKEHUS [IapuKa 110
HAaKJIOHHOM IJIOCKOCTH.

Omnpenenenre yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBHXKEHUHU 110 HAKJIOHHOU
IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH TyTH OT BPEMEHU NPHU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciM MNP PABHOYCKOPEHHOM JBMXKEHUM O€3 HaudaJbHOU
CKOPOCTHU MYTU OTHOCATCS KaK psAJl HEUETHBIX YUCEI, TO COOTBETCTBYIOIINE TPOMEXYTKH
BPEMEHH OJMHAKOBBI.
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HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHHS CKOJIBKEHHSI OT CHITbI HOPMaJIbHOTO
JABJICHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIbKEHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHI CHIIbI TPEHUS IPU PAaBHOMEPHOM JIBH)KEHUU Tella 10
TOPU30HTAILHOM MMOBEPXHOCTH.

Onpenenenre pabOThI CHIIbI YIIPYTOCTH MPU MOABEME Ipy3a C UCIOIb30BAHUEM
HETO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUSI SHEPTHM.

Pa3znen 9. Mexannueckune K0J1e0aHUS U BOJHBI

KonebarenbHoe nBukeHne. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHMIA: NEpHUOJ,
4acToTa, aMIUIMTyJda. MaremaThdecKud W NPYKUHHBIM MaATHUKH. lIpeBpamenue
SHEPrUH MPHU KOJICOATETbHOM JBUKECHHUH.

3aryxatouue KojeOaHus. BolHyx/eHHbIEe KoJiebaHus. Pe3onanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHX BOJH. [IpononbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI M CKOpPOCTh €€ paclpoOCTpaHEeHHs. MexaHudecKue BOJIHBI B TBEPAOM TeEleE,
CEHCMHUYECKHE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(ppazByk u
YIBTPa3BYK.
Jlemoncmpayuu

HabGnronenue xonebaHuii Ted MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Hab6mronenue xkonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUM B pe30HaHCa.

PacnpocTpaneHnue npo10ibHbIX U NOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pPE30HAHC.

JlabopamopHhwvie pabomwi u onvimol

OnpeneneHue 4acToThl U MEpUOIa KoJeOaHU MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHre 4acTOThl U MEPUOAA KoJIeOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MEpUO/ia KojaeOaHUH MOJBEIIEHHOTO K HUTH Ipy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Tlepro/ia KoiaeOaHul NPyKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEepHOJa KoJieOaHH rpy3a, MOJBEUICHHOTO K HUTH, OT
Macchl rpysa.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh TIEpHOa KoJeOaHui Py KHHHOTO
MasiTHUKa OT MacChI Tpy3a M )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHbIE BOJHBI
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SHCKTPOMaFHI/ITHOG ITOJIC. QHGKTpOMaFHI/ITHBIC BOJIHBI. CBoiicTBa
QJICKTPOMAIrHUTHBIX  BOJIH. IIIxana QJICKTPOMAIrduTHBIX BOoJH. Mcnonb3oBaHue
SJICKTPOMArdUTHBIX BOJIH AJIA COTOBOM CBSI3H.

QHGKTPOMaFHHTHaSI IMpupoaa CBCTA. CKOpOCTB cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoMCTBa JIEKTPOMArHUTHBIX BOJIH.
BomnHOBEIE CBOMICTBA CBETA.

JlabopamopHvie pabomol u onvimol
N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe IBJIEHUSA

JIlyueBas Mozenb cBera. Mcrounuku csera. IIpsMonmHENWHOE pacnpOCTpaHEHHE
ceera. 3atmenuss CosHma u JlyHel. Otpaxenume cBera. Ilnmockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue cBeta. 3akoH npesoMieHUs cBeta. [losHOe BHyTpeHHee
OTpakeHHE cBeTa. VCIoap30BaHME MOJIHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xoxa myuelt B tnH3e. OnTHyeckas cucreMa goroanmnapara, MUKpOCKONa U
Tejeckomna. I'a3 kak onrudeckas cucremMa. bim3opykocTs U TallbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. ClioKEHUE CHEKTPATbHBIX
1BEeTOB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMONMHEHOE pacpOCTPAaHEHNE CBETA.
OTtpaxeHue cBeTa.
[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue ceera.
OnTuyecKuii CBETOBO/I.
Xop ydeit B coOuparoreit JInHse.
XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.
[Toy4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.
[Tpuniun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
Monenb riasa.
Paznoxenue 6en0ro cBera B CIEKTP.
[Tonyyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamophwvie pabomwi u onvimol
HccnenoBanue 3aBUCIMOCTH YTJIa OTPAKESHHsI CBETOBOTO JTydya OT yrija MajaeHusl.
W3ydeHnne xapakTepruCcTUK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBaHue 3aBUCIMOCTH YTJIa MIPEIOMIICHHUSI CBETOBOTO JIy4a OT YIJia MagCHHsI
Ha TPAHUIIE «BO3yX—CTEKIION.
[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
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Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIONICH TUH3HI.

OnbITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITHI TIO BOCTIPUATHIO IIBETA TIPEIMETOB TP MX HAOIIOACHUH Yepe3 IBETOBHIE
(UIBTPHI.

Pa3nen 12. KBanroBble ABJIeHUA

Omnsitel Pesepdopna u mianerapras mozaens atoma. Mozaens atoma bopa.
HcnyckaHue u MoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PagnoaktuBHOCTE. ANbda-, 6eTa- U raMMa-usnydeHus. CTpoeHrne aTOMHOTO spa.
Hyknonnas mogens atoMHoro saapa. Mzoronsl. PangnoaktuBabsie npeBpaiienus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsJ0BOI0 U MACCOBOIO YNCEI. DHEPIHs
CBA3M aTOMHBIX sjep. CBs3b Macchl M SHEpruu. Peakuny cuHTE3a W JIEIEHUS sIEp.
Ncrounuku saeprun ConHIa U 3BE3I.

Anepnas osHepretuka. JIeMCTBHS pAaJgMOAKTUBHBIX M3JIYyYCHUN Ha )KUBBIE
OpraHU3MBI.

Jlemoncmpayuu
CnekTpbl U3Ty4YEHUS U TIOTJIOLICHMUS.
CnekTpbl pa3InyHbIX Ta30B.
CnekTp Bogopo/a.
HabGmronenne TpexoB B kamepe Bunbcona.
Pabora cuérunka HOHM3UPYIONTUX U3ITYICHUH.
Peructpanus uzinyueHus: IpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamophwvie pabomwi u onvimol

Habmroienue CromHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IYTH (110
dboTorpadusim).

W3mepenne paanoakTuBHOTO GOHA.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOPUTENBHO-00001IAI0IMN MOJIyJIb TpPEIHA3HAYeH JUIsl CHCTEMaTU3alud |
0000LIECHHS] TPEAMETHOTO COJECPKAHUS U ONbITA JEATEIbHOCTH, IPUOOPETEHHOTO MPU
U3y4YeHHU BCero Kypca (u3uKd, a Takke [Uisi TOArOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY?YK3aMeHyMo (Pu3nKe ajisi 00yJaronuxcsi, BRBIOPABIIUXATOT yUEOHBIHM
npeaMer.

[Ipu w3ydyeHHH JAHHOTO MOIYJS PEATM3YIOTCS U CHUCTEMATHU3UPYIOTCS BHIIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCA JOCTH)KEHUE TPEAMETHBIX H
MeTanpeIMETHBIX IUTAHUPYEMBIX  PE3yJbTaToOB oOyueHwus, dbopmupyercs
€CTECTBCHHO-HAyYHass TPAaMOTHOCTh: OCBOCHHE HAyYHBIX METOIOB MCCIICOBAHUS
SIBJICHUH TTPUPOJIBI M TEXHUKH, OBJIQJICHIEC YMEHUSIMH OOBACHATh (DU3UUCCKUE SIBIICHUS,
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IIPUMEHSIA TIOJTyYEHHBIE 3HaHUs, PELIaTh 3aa4M, B TOM YHCJIE KAYECTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHOAEATEIBHOCTHBIM XapaKTEPAAHHOIO pa3/iena peaanu3yeTcs 3a CUET
TOr0, YTO OOYYarOLIMECs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM IIPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAaHUI paclio3HaBaTh U HAYYHO OOBICHATH (DU3NYECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX ABJICHUH, B TOM YHCIE
JUISI IPOBEPKH TMIIOTE3 U IMOJIYyYEHHUs TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HauOoliee Ba)XXHBIX JOCTH)KEHHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIlPUMEP, MPAKTUYECKOTO0 MCIOJIB30BAHUS PA3JIMYHBIX HCTOYHHUKOB
DHEPI'MM Ha OCHOBE 3aKOHA ITPEBPAILICHHS U COXPAHEHNS BCEX N3BECTHBIX BUIOB YHEPTUH.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue pus3mky Ha ypOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus HAMIPaBJICHO Ha
JOCTHKEHHUE TMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe u3zyuenust Gu3NKu Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUs y
oOyyarorerocst OynyT c(hOpMUpPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3yJIbTaThl B YACTH:

1)maTprMoTN4eCcKOro BOCIIMTAHUA:

IPOSIBJICHHE HHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB;

2)rpawanc1<0r0 U IYXOBHO-HPaABCTBCHHOT'O BOCIIUTAHUSA
I'OTOBHOCTBb K aKTUBHOMY Y44aCTHIO B O6CY)KI[€HI/II/I O6IH€CTBGHHO-3H&LII/IMBIX u
ITHYCCKHUX HpO6J’IeM, CBA3AHHBIX C IIPAKTUYCCKUM IIPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
OCO3HAHHUC BA’KHOCTHU MOPAJIBHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbHOCTHU y‘léHOFO;

3)3¢cTeTH4eCKOro BOCIIUTAHMS:
BOCIIPUATHE CTETUYCCKUX Ka4eCTB (PU3NUSCKON HAYKHU: €€ TapMOHUYIHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4)IIEHHOCTH HAYYHOTI'O MIO3HAHUSA:

OCO3HaHME IEHHOCTU (PU3NIECKOIN HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, MHTEpPECA K HCCIEA0BATENIbCKOU
JIESITENBbHOCTH;

S)popMupoBaHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIyYHS:
OCO3HaHME LEHHOCTHM Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MPaBUJT O€30MaCHOTO MOBEICHUS Ha TPAHCTIOPTE, Ha
JIOpOTax, C JIEKTPUUYECKUM U TEIIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTH HABBIKA pehICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY 1
TaKOTO e MpaBa y APyroro 4ejioBeKa;

6)Tpy10BOIr0 BOCIIMTAHMS:

AKTUBHOE Y4YacTHE€ B PEUICHUU NPaKTHUYECKUX 3a7ay (B paMKax CEMbH,
oOpa3oBaTeILHOM OpraHu3alud, TOpOjJa, Kpas) TEXHOJOTMYECKOW U COIMaIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

WHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOodecCrid, CBI3aHHBIX ¢ (U3UKOI;
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7)3K0JI0rH4€CKOro BOCIIMTAHMS S

OpHUEHTaIMs Ha MpUMEHEHUE (PU3UYECKUX 3HAHUU JJIsl PElICHUs 3a7a4 B 00JIacTH
OKpY’Karolen cpeibl, INIAaHUPOBAHUS TOCTYNKOB U OLICHKHA UX BO3MOXHBIX MOCIEACTBUM
JUISL OKPY’KAKOIIEN CPEbI;

OCO3HaHME TI100aTFHOTO XapaKTepa AKOJIOTHIECCKUX MPOOJIeM U ITyTeH nX

pelieHus;

8)apanTanuu K N3MEHSIOIIUMCS YCJIOBUSAM COUMATbHONH ¥ MPUPOIHOI cpeabl:
MOTPEeOHOCTH BO B3aWMOJICHCTBUHY TIPH BBHIMTOJTHEHUH UCCIICIOBAHNUN U TTPOCKTOB
(bU3UYECKOM HAMPaBICHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSM JIPYTHX;
TIOBBINIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUICCKYIO JACATEIHHOCTD;
nOTpeOHOCTh B (hOPMHUPOBAHNY HOBBIX 3HAHHM, B TOM YHCIIEe (POPMYyIUPOBATH
HJIen,
MIOHATHS, THITOTE3bI O (PU3NIECKUX 00BEKTAX U SBICHUAX;
OCO3HaHHUE NePUITUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;
TUTAHUPOBAHKUE CBOETO PA3BUTHS B IPHUOOPETCHUHN HOBBIX (DPM3HUECKUX 3HAHHM;
CTpEeMJICHHE aHAJIM3UPOBATh U BBISBIISTH B3aUMOCBSI3H IMPUPOIBI, 00IIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUECKUX 3HAHUIA;
OIICHKA CBOMX JICHCTBHUM C yIETOM BIUSHUS HA OKPYKAIOIIYIO CPEAY, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbpraTe ocBOEHHMS mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOydaromierocss Oyayr  copMuUpoBaHBI  METamnpeaMETHBIC
pe3yNbTaThl, BKIIOUYAIOIINE II03HABATEILHBIE YHUBEpPCAIbHBIC YYEOHBIC EHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBYS, PETYISITUBHBIC YHUBEPCATHHBIC
y4eOHBIC ICUCTBUSI.

Ilo3HaBaTeibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble 10oruyecKkue 1eMcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHMIA);

yCTaHABIMBAaTh  CYIIECTBEHHBI  MpPU3HAK  KiIacCH(UKAIMHA,  OCHOBAHUSA
JUTs1 0000IIIEHNS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX
U HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBS3H MPH U3YYCHHH (DU3MUECKUX SBICHUUN U
MPOIECCOB, JeNaTh BBIBOJIBI C WCIOIB30BAHUEM JCAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKTFOY€HHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NIECKUX BEITUIHH;

CaMOCTOSTENIbHO BBIOMpaATh CcHoco0 pelieHus y4eOHOM (u3MYecKor 3aaauu
(cpaBHEHHE HECKOJBLKUX BapUAHTOB PEIICHHMSI, BEHIOOP Hanbosee MOAXOAAIIETO C YIETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBare/bCKue 1eMCTBUA:

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEICKUN HMHCTPYMEHT ITO3HAHMS;

MIPOBOJIUTH MO CAMOCTOATEIHHO COCTABIICHHOMY TJIAHY OTBIT, HECIIOKHBIH
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHNE (PU3NICCKOTO SBIICHUS;

OILICHWBATh HA TIPUMEHUMOCTH UIO0CTOBEPHOCTH HH(POPMAIIHIO, TOTYICHHYIO BXO/IE
WCCJICTIOBAHUSI HJTH DKCIIEPUMEHTA;

CaMOCTOSTENEHO (POPMYITHPOBATH OOOOIIICHHSI U BEIBOJIBI T10 PE3yJIbTaTaM
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATH BO3MOXKHOE JlajbHEHIIIee pa3BUTHE (DU3UUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATH TIPEIOIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

OPUMEHATDH PA3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIIPOCHI IIPU ITOUCKE U 0TOOPE
MH(OpMAIMU WIH JAHHBIX ¢ YYETOM IPEITIOKEHHON yueOHOM Pu3nyecKkon 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH  HH(POPMAIUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY IpeacTaBiIeHNs HHPOpMALUU U
WUIFOCTPUPOBATh peEIIaeMble 3aJa4d HECIOXKHBIMM CXEMaMH, AuarpaMMaMH, HHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KomMMmyHuKaTHBHBIC YHUBEPCAJIbHbIC YUYeOHbIE 1eiiCTBUA:

B X0/i€ O0CYXJeHUS YYEOHOTO MaTepualia, pe3yabTaToOB Ja00OpaTOPHBIX padoT U
IPOEKTOB 3a7]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK/1a€MOM TeMBbI U BbICKA3bIBaTh UJIEH,
HAalleJICHHbIE Ha PELEeHUE 33/1a4U U MOJJIepKaHue 0J1aroxesaTeIbHOCTH OOIIECHNUS;

COTIOCTABJIATH CBOM CYKJICHUS C CYKIACHUSIMH IPYTHX YYaCTHUKOB JMAJOra,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO TO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIISATH PE3YIbTATHl BHIMOIHEHHOTO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEI0OBAHUS, IPOCKTA).

MOHUMAThH W UCTIOIH30BATh MPEUMYIIECTBA KOMaH/IHON U WHIAUBUAYATHHONU PaOOThHI
IPU pELICHUU KOHKPETHOUN (pU3HUeCKOr MpoOIeMBl;

OPUHUMATh LIETM COBMECTHOW NeATEIbHOCTH, OPraHU30BBIBATH NEUCTBUS MO €€
JOCTHKEHHIO: PACIIPEIeISATh POJIA, OOCYKIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOU
paboTHI, 00001IaTh MHCHHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAsI KAUECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJICHAMH KOMaH/IbI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa B OOIINI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHSI.
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PerynsitTuBHble YHUBepcaJbHbIE ydeOHbIE JeliCTBUSA
Camoopranusamnus:

BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMIHX IS
perieHust GU3NIECKUX 3HAHWM;

OPUEHTUPOBATHCA B PA3IMYHBIX MOAX0/aX MPUHATHS PEIICHUN (MHIUBUIYAIbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHSITUE PEIICHUHN TPYIIION);

CaMOCTOSTEIIFHO COCTABIISITh AITOPUTM pPEIIeHUs (PU3NUECKON 3aaud WIW TJIaHa
UCCJICMOBAHMUSI C YYETOM MMEIONMUXCS PECYPCOB M COOCTBEHHBIX BO3MOIKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BapUaHThI PEIICHHUII;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluU U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;

OOBSACHATH PUYNHBI JOCTHKEHUSI (HEOCTHXKEHHUSI) PE3YIbTAaTOB JIESITEIIBHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBIINOJHEHUS
($u3NYECKOT0 HCCIENOBaHUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBLINXCS CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM.

CTaBUTh ce€0s1 HA MECTO JIPYroro 4eJIoBeKa B X0JI€ CIopa WU AUCKYCCUU Ha
Hay4YHYI0 TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIOro.

MIPU3HABaTh CBOE MPABO Ha OLIMOKY IPH pelieHuu (U3NUECKUX 3a1a4 UIH B
YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIty o0y4enus B 7 Kjacce MpeAMETHBIE pe3yIbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJb30BaTh MOHATUA: (PU3NYECKUE U XMMHUYECKHE SIBJICHUS, HaOIOJIEHuE,
OKCIIEPUMEHT, MOJIENlb, TUIOTE3a, SAMHHIIBI (PU3NYECKUX BEIMYWH, aTOM, MOJICKYIa,
arperatHble COCTOSIHUSI BewllecTBa (TBEpAOE, JKUIKOE, razo00pa3HOe), MEXaHMYECKOe
IBUKEHHE  (paBHOMEpHOE,  HEpPaBHOMEPHOE,  MPSMOJIMHEHHOE),  TpaeKTopus,
paBHoAeHCTByOIas cui, Jaedopmanus (ynpyras, IUlacTHYEcKasi), HEBECOMOCT,
COOOIIAIOITNECS COCY/IbI;

paznuuath sBiIeHUS (auddysus, TerioBoe ABMKEHHWE YaCTHUIl BEIECTBa,
paBHOMEPHOE JBM)KEHHE, HEPAaBHOMEPHOE JABI)KEHUE, UHEPIUS, B3aUMOJCICTBUE Tel,
paBHOBecHE TBEPIBIX TEJN C 3aKPEIUIEHHON OChbIO BpallleHWs, Iepenaya JdaBJICHUS
TBEPABIMU TEJaMH, >KMJIKOCTSIMU U Ta3aMH, aTMOc(epHOE AaBlieHUE, IJIaBaHUE Tel,
NpEeBpaIICHUS] MEXaHUYECKOW IHEPTHH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (pU3MUecKoe SBICHHE,

pacro3HaBaTh MPOSBICHUE HM3YyUYEHHBIX (U3NYECKUX SIBICHUN B OKPYXKAIOUIEM
MUpE, B TOM uncie (GU3nUecKue SBJICHHsI BIPUPOE: TPUMEPHI IBMKCHHS C PA3THIHBIMU
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CKOPOCTSIMHU B )KUBOW Y HEXKUBOW IIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE,
BJIMSIHHE aTMOC(EpPHOTO JaBIICHUS HA KUBOW OpraHU3M, IJIaBaHUE PHIO, phluard B Teje
YyelioBeKa, NpH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBIIEISATH
CYILIECTBEHHbIEC CBOMCTBA (IpU3HAKK) (PU3UUECKUX SBICHUM;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA TeNl U (U3UUECKUE SIBJICHUS, HCIOIb3Ys
bu3nyeckue BeIMYUHBI (Macca, 00BbEM, MJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpEeIHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTHU, BEC TEja, CUJla TPEHUS, JABIICHHUE
(TBEpOrO TENa, JKHUIAKOCTH, ras3a), BBITAIKUBAIOIIAsA CUJIa, MEXaHU4eckas padoTa,
MOIIIHOCTh, IUIEYO CHJIbI, MOMEHT CHWJIbl, KO3(Q(QUUUEHT IOJE3HOr0 JEHCTBUA
MEXaHU3MOB, KMHETHYECKas M IMOTEHIMAJbHAs 3HEPrusi), MPU ONUCAHUU MPaBUIBHO
TPaKTOBATh (PU3MUECKUN CMBICIT UCIOJIB3YEMBIX BEIIMYMH, UX 0003HAUCHUS U €TUHUIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYI (U3HYECKYIO
BEJIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH TpaduKd H3YyYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHUE SIBICHUS U MPOLECCHI, HCIOIb3Ys
IpaBUiia CIOXKEHUs cui (BIOJb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
ApxumMena, TpaBUJIO paBHOBECHUS phiuara (0J10Ka), «30J0TO€ MPABUIIO» MEXAaHUKH, 3aKOH
COXpaHEHUS MEXAaHWYECKOM HSHEPruu, MpPH 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (DU3UUECKUE SIBJICHUS, MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMi PAKTUKO-OPUEHTUPOBAHHOTO XapAKTEPa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTMYECKUX LIaroB C
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3MUECKHUX SIBIICHWUH, (PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiaTh pacu€THble 3aJauyd B 1—2 1eWCTBHS, MCHOJB3YysSd 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4M 3alHChIBATh
KpaTKOe YCIJIOBUE, MOJCTaBIATh (PU3MYECKHME BEIUYMHBI B (OPMYJbI M MPOBOJIUTH
pacuéThl, HAXOIUTh CIIPABOYHbBIE JaHHBIE, HEOOXOIMMBIE /IJIs PEILICHNUs 3a/1a4, OLICHUBATh
PEANMCTUYHOCTh OJy4YE€HHON (PU3UUECKON BEIMYUHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOILIU (PU3NYECKUX
METOJOB, B OIMCAaHWU WCCIENOBAHUSA BBIACIATh IIPOBEPSEMOE IPEAIIOIOKEHUE
(runoTtesy), pa3aMyaTh U UHTEPIPETUPOBATDH MOJYYEHHBIN pPE3yIbTaT, HAXOIUTh OLLIMOKU
B XOJI€ OIBITA, J€NaTh BEIBOJBI MO €0 PE3yJIbTaTaM;

MIPOBOJIUTH ONBITHI TO HAOMIOMCHUIO (DU3UYECKUX SBJICHUM WIH (HU3UIECKUX
CBOMCTB Tel: (popMyJIMpOBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3
MPEII0KEHHOTO0 000pYI0BaHHUs, 3alUChIBaTh XOJ OIbITa U (OPMYJIUPOBATH BHIBOJBL;
BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa, CUIIbI

U TEMIIepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX M UU(POBBIX MpUOOPOB,
3aMMChIBATh IOKa3aHUsT NPUOOPOB € Y4YETOM 3aJaHHOM aOCONIOTHOM MOTrPEeHIHOCTH
U3MEpPECHUN;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (DM3UYECKOUM BEIMUMHBI OT APYTrOn
C MCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYILIETOCS
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Tela OT BPEMEHM JIBHXKCHUS Tella, CUJIbl TPEHUS CKOJBXKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOMIATH
CONPUKOCHOBEHMS TE€Jl, CHJIBI YIPYTOCTH OT YJJIMHEHHS MPYKUHBI, BBITAIKABAIOIICH
CWIbl OT 00bEMa MOTPYKEHHOW YaCTU Tella M OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH T€JIa, OT ITyOHHBI, HA KOTOPYIO MOTPYKEHOTEIO, YCIOBUN
IJIaBaHus TeJl, YCIOBUM paBHOBECUS pbluara M OJOKOB, Y4aCTBOBAThb B IUIAHHUPOBAHUU
y4eOHOT0 HCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBINIOJHITh W3MEPEHUS, CIEays
MPEI0)KEHHOMY IJIaHy, buKCHpOBaTh PE3yNBTATHl TOJYYCHHOH 3aBUCUMOCTH
(bU3NYEeCKUX BEIMYUH B BUE MPEIOKEHHBIX TaOIUIl U TpadUKOB, e7IaTh BHIBOJBI 11O
pe3yJibTaTaM UCCIIEIOBAHUS,

MIPOBOJIUTHh KOCBEHHBIC M3MEPCHUS (M3MUYECCKUX BETUYHMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOTO TeNa, CUJIa TPEHUS CKOJBXKEHHUSA, MOaBJICHHUE BO3/1yXa,
BBITAJIKMBAIOIIIAs CUJIA, ICUCTBYIOINIAS HA MOTPYKEHHOE BXKUJIKOCTD TEN0, KO OUIITEHT
MOJIE3HOTO JICHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYS MPEJI0KEHHON UHCTPYKIIUU: TPU
BBITIOJTHEHUU HW3MEPEHUN COOUpaTh HKCIEPUMEHTAIBbHYIO YCTAHOBKY W BBIYUCIISITH
3HAYEHHE UCKOMOM BEJIUYHMHBI;

coOJII01aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IPH padoTe ¢ 1ad0paTOpHBIM
00opy1I0BaHUEM;

yKa3blBaTh MPUHIMUIIBI JIEUCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIMECS COCY/Ibl, OapOMETp, phluar, MOJBUKHBIN U
HEMOIBMKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS H3YyUYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOM HAa WX OMNHUCAaHUS (B TOM YHUCIE: MOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/Ia, THUJPABIMYECKUN MpPEecc, MAHOMETP, BBICOTOMEp, MOPUIHEBOW HAcocC,
apeoMETp), UCMOJb3Yysl 3HAHUS O CBOWMCTBaX (PUBMYECKUX SIBJICHUNW U HEOOXOAUMBIC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOIUTH TPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
WCIIOJB30BaHUs (U3NUYECKUX 3HAHUU B TIOBCEIHEBHOW JKM3HU JUIsi OOecTedeHus
0e30omacHOCTH TpU OOpalieHuu ¢ TpudopaMu U TEXHHUUYECKUMHU YCTPONCTBAMU,
COXpaHEHUS 3I0POBBSI U COOIIOJICHUSI HOPM DKOJIOTHYECKOTOMOBEICHUSI BOKPYKAIOIIEH
cpene;

OCYILIECTBIISATH OTOOP UCTOYHUKOB MH(popManuu B IHTepHETE B COOTBETCTBUU C
3a/ITaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U TTyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HH(OPMAIIHUIO, KOTOPAsl SIBJISIETCS MPOTUBOPEUNBOM
WM MOYKET OBITh HEJIOCTOBEPHOI;

WCIIOJIh30BaTh TIPH  BBIMOJTHEHUH YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
IUTEPATypy (HU3UYECKOTO COJAEpKAHUS, CIPABOYHBIE MaTEpHUANIbl, PECYpChl CETH
WuTtepHer, BiageTh npuUEMaMU KOHCIICKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co371aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE M YCTHBIE COOOIIIEHUS Ha OCHOBE 2—
3 UCTOYHUKOB UH(POPMAIMU PU3UUECKOTO COAEPKAHUS, B TOM YHCIIe TyOJIUYHO
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JienaTh KpaTKkue COOOIIEHUS O pe3yibTaTaxX MPOEKTOB WM YUeOHbIX HCCIIEIOBAaHUM, TPU
TOM TPaMOTHO MCIOJIb30BaTh M3YyUYECHHBIM NOHATUIHBIA anmapatr Kypca (QU3HKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

MIPU BBITIOJTHEHUH Y4€OHBIX TPOEKTOB M MUCCIEA0BAHUHN pacpeesaTh 00s3aHHOCTH
B I'PYIIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/la4aMU, CJICTUTh 32 BBHITTOJIHEHHEM
1laHa JIeWCTBUM, aJIeKBaTHO OLEHUBATH COOCTBEHHBIN BKJIAJ] B ACSITEIBHOCTD IPYIIIIHI,
BBICTPAMBAaTh KOMMYHUKATHUBHOE B3aUMOICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xoniry o0y4yeHus: B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 0230BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUaAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKUE W aMop(HbIe Tea,
HACBHIIIEHHBI U HEHACBHIIIEHHBIN Map, BIAXXHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSIS
SHEPrusi, TEIUIOBOW JBUTATElb, AJIEMEHTAPHBIN JJIEKTPUUYECKHUMN 3apsijl, SJIEKTPUUYECKOE
II0JI€, MPOBOJHUKHU U AUAJIEKTPUKH, IOCTOSHHBIN JJIEKTPHUYECKUNA TOK, MATHUTHOE T10JIE;

pasnuyaTth sIBJIEHUS (TEIIOBOE paCIIMPEHUE U CKaTHe, TEIUIoNepeaaya, TenIoBoe
paBHOBECHE, CMAaUYNBaHUE, KAWUISIPHBIC SBJICHUS, UCTIAPEHNUE, KOHACHCALINS,
IUIaBJICHUE, KpUCTAITN3alus (OTBEpICBaHUE), KUTICHUE, Teruronepeaaya
(TemI0npOBOHOCTh, KOHBEKIIMS, U3IIYYEHHE), STEKTPU3ALIU B3aMMO/JICHCTBUE
TEJ1,3apANI0B, NEUCTBUS AJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aNMMOJICVICTBUE

MAarHiTOB, JEHUCTBUE MArHUTHOTO IOJII HA MPOBOAHUK C TOKOM, JJIEKTPOMArHUTHAas
UHAYKIUS) 10 ONHCAHUI0 HX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIbITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YUYECHHBIX (PU3MUYECKUX SIBIICHUW B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3UYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIE SIBJIEHUS B IMPUPOJE, KPUCTAUIbl B mpupoae, uianydeHue ConHia,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3OBaHHE pPOCHI, TyMaHa, WHEs, CHeEra,
AIIEKTPUYECKHUE SBJICHUS B aTMOC(epe, INEKTPUUYECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
noJie 3eMJIH, Jpeii¢ MOoI0COB, POJIb MATHUTHOTO TOJIS JJIs )KU3HU Ha 3eMJie, NOJIspHOe

CUSIHHE, TIPU 3TOM MIEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIJEISATh
CYILIECTBEHHbBIC CBOMCTBA (TIPU3HAKHN) (DU3UUYECKUX SIBJICHUM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeJ U (PU3NUECKUE SBJICHUS, UCIIOJIb3YS

bu3nyeckue BEIUYUHBI (TeMIeparypa, BHYTPEHHSSI DHEprusi, KOJUYECTBO TEIJIOTHI,
yAelbHas TEIIOEMKOCTh BEILECTBA, YAEIbHAs TEIIOTA IUIABJICHUS, YAEIbHAs TEIIOTa
napooOpa3oBaHusi, yjAelbHasg TEIIOTa CropaHus TOIUIMBA, KOA(D(UIIMEHT MOJIE3HOTO
JEWCTBUS TEIJIOBOM MAIlIMHBI, OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsizl, CWIIA TOKA, MIEKTPUYECKOE HANPSLKEHUE, CONTPOTUBIIEHUE IIPOBOJHUKA, YIEIBHOE
COIPOTHBIIEHUE BEIECTBA, pab0Ta U MOIIHOCTh NEKTPUUECKOTO TOKA), IPU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (M3MUECKUN CMBICT HCIOJb3YEMbIX BEJIMYUH, 0003HAYEHUS U
eIMHULBl (U3MYECKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3bIBAIOLIME JaHHYIO
Gu3NYeCKyl0 BEIMYMHY C JAPYTMMHU BEJIMYMHAMH, CTPOUTHh TpaduKH HU3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
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XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLECCHI, HCIOIb3Ys
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpUU CTPOCHHUS BEIECTBA,
MPUHITUI CYTNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH Oma 1S ydacTKa 1enu, 3akoH Joynsa—JIeHia, 3aKkoH COXpaHEHUsI SHEPTUH, TIPU
TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY3aKOHAa M 3aMKChIBATH €roMaTeMaTHYeCKOe
BBIPAKEHUE;

OOBACHATH (PU3NYECKUE TMPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalldid  NPaKTUKO-OPUECHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIIEJICTBEHHBIE CBS3H, CTPOUTH OOBACHEHUE U3 1—2 JOTMYECKHX IIaroB ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKUX  SIBICHUHM, (QU3MYECKHMX 3aKOHOB  WIH
3aKOHOMEPHOCTEW;

pemiaTh pacu€THble 3a7aud B 2—3 JEHUCTBUS, MCHOJb3YysSd 3aKOHBI U (POPMYIIHI,
CBS3BIBAIOLIME (PU3MUECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4y 3allUChIBATh
KpaTKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK JAHHBIX JJIsi PEIICHUs 3aJayd, BbIOUpATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHHUS, POBOJAUTH PACUETHI U CPABHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PELIUTh MPU MOMOUIM (U3HUUECKUX
METO/IOB,  HUCIIOJIb3ysl ~ ONHCAHWE  MCCIIEOBAaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJI0KEHNE, OEHUBATH MPAaBUIIBHOCTD MOPSAKA POBEACHUS UCCIEA0OBaHMs, AeJIaTh
BBIBO/IbI;

MPOBOAUTL OMNbBITHI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUNA WM (PU3HMUECKUX
CBOMCTB TeN (KanWJULIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/yXa OT €ro o0béma,
TEMIIEPATYPbl, CKOPOCTH MPOLECCa OCThIBAHUSA W HArPEBaHUS MPU WU3ITYUYEHUH OT IBETA
u3jyvarome  (IMOrJomaroiie)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHUsi  BOJBI
OT TEMIIepaTypbl JKUJIKOCTH W IUIOMIAAN €€ IOBEPXHOCTH, JJIEKTpU3alUi Tel MU
B3aMMO/JICHCTBUE SJIEKTPUUYECKUX 3apSAI0B, B3aUMOJCHCTBHE IOCTOSIHHBIX MArHHUTOB,
BU3yaJIN3alllsi MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JACHCTBHUS MAarHUTHOTO TMOJIsS
Ha TPOBOJAHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUrATENS
MOCTOSTHHOTO TOKAa): (OopMyIupoBaTh TMpOBEpsieMble MPEAMNOJIOKEHUS, COOUpaTh
YCTaHOBKYHU3NPEIIOKEHHOTO 000PY/I0BaHNUS, ONMUCHIBATH X0/ OMBITa U (HOPMYITUPOBATH
BBIBO/IbI;

BBIMIOJIHATh MPSIMbIE HW3MEPEHUSI TEMIEpPaTypbl, OTHOCUTEIbHON BIIA)KHOCTH
BO3/lyXa, CUJIBI TOKA, HAMpPSHKEHUS C MCIOJb30BAaHUEM AaHAJIOTOBBIX NPHOOPOB U
JTATYUKOB (PUBMYECKUX BEJIWYMH, CPaBHUBATH peE3yJbTaThl H3MEPEHUU C Y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PM3UYECKOM BEIMYUHBI OT APYTOn
C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHHS TPOBOJIHUKA OT
€ro JIJIMHBI, MJIOAAU NONEPEYHOT0 CEYEHUS U YAECIbHOTO COMMPOTUBIICHUS BELIECTBA
MPOBOJAHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOJAHUK, OT HAMIPSIKEHUS HA TIPOBOJIHUKE,
VCCJIEIOBAHME TTOCIEN0BATEIBHOTO U NapaJUIEIbBHOIO COEAMHEHUI TPOBOAHUKOB):
MJIAHUPOBATH UCCIIEIOBAaHUE, COOMPATHh YCTAHOBKY U BBHITIOJHATD U3MEPECHHUS, CIICTYsI
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MPEI0KEHHOMY TUIaHY, GUKCUPOBATH PE3YJIbTATHI MOJIYYEHHOM 3aBUCUMOCTH B BU/JIE
TaOIUI U TpaUKOB, IEaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0OBAHUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS PU3NUESCKUX BETUUUH (yAelbHas TEIUNIOEMKOCTD
BEIIECTBA, COMPOTHUBICHUE MPOBOJHUKA, pab0Ta M MOIIHOCTH JIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh M3MEPEHHUs, CcOoOUpaTh OKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
MPEIJI0KEHHOW HHCTPYKIIUU, U BBIYUCIIATh 3HAYCHUE BETTUYUHBL;

coOJI01aTh MpaBuiia TEXHUKHU 0€30MMaCHOCTH IIPH paboTe ¢ J1adbopaTopHBIM
000pyIOBaHUEM;

XapaKTEpU30BaTh TPHUHITUIBI JEUCTBHUSI H3YYCHHBIX MTPUOOPOB M TEXHUYCCKUX
YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM 4YHUCIE: CUCTEeMa OTOILICHUS JIOMOB,
TUTPOMETp, TapoBas TypOMHA, amMIepMeTp, BOJBTMETP, CUETYMK DJICKTPUUECKOM
OHEPrUH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTelbHBIC AIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUYECKHE MPEIOXPAHUTETH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEINH
IOCTOSSHHOTO TOKAa), HCIOJIb3Yys 3HAHUS O CBOMCTBaX (U3MYECKUX SIBICHUU U
HEe0OXoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIC TPHOOPHI 110
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIIATh
CXEMBI JICKTPUUECKUX IIETIeH C TIOCIEeI0BATEIbHBIM U MapayljIeIbHBIM COSTMHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LETel;

NPUBOJUTH TMPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O NPUMEpPax) MPAKTHUYECKOTO
UCTIONB30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEIHEBHOW KH3HU JUIsI 0OECTICYCHHUS
0€30MacHOCTUIIPH oOparieHunc MpUOOPaAMUUTEXHUUECKIMU YCTpOMCTBaMH,
COXPaHEHUS 3/I0POBBS U COOIIOIEHUSI HOPM IKOJIOTHYECKOTOMOBEICHUS B OKpY KaroIen
cpene;

OCYIIECTBIIATH MOUCK HH(pOopManuu puznueckoro coaepxxanus B lntepuere, Ha
OCHOBE UMEIOIINXCS 3HAHUH U MMyTEM CpPaBHEHUS JOMOIHUTEIBHBIX HCTOUHUKOB
BBIICNISITh MHPOPMAIIUIO,  KOTOPAs SBISICTCS IPOTUBOPEUNBON UM MOKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TIPU  BBIIOJIHEHWH YYEOHBIX 3aJlaHUi  HAYYHO-TIOMYJISAPHYIO

JTUTEPATYpPy (HHU3NYECKOTO CONEpKaHUs, CIPABOYHBIC MaTEepUajbl, PECYPChl CETH
NHtepHer, BimageTb mNpuéMamMud KOHCICKTHPOBAHHMS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE W KpPATKHE YCTHBIE COOOIIEHUs, 00001Ias
WH(OPMAITUIO U3 HECKOJbKHX HCTOYHUKOB (DU3UYECKOTO COJCP)KAHHS, B TOM YHUCIIC
nyOJUYHO  MPEACTaBIATh  pe3yabTaThl  MPOEKTHOW WM HMCCIICI0BATEIBCKOMN
NESATEILHOCTH, TPU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YUYCHHBIM MOHATUMHBIN armapar
Kypca (U3HKH, COPOBOKATH BBICTYIUICHNE MTPE3CHTAIINCH;

MIPU BBITIOJIHEHUH YUYEOHBIX MPOEKTOB U HMCCICIOBAHUN (PU3UYECKUX IMPOIIECCOB
pacnpenensiTh O0S3aHHOCTH B TPYMIE B COOTBETCTBHH C TMOCTABICHHBIMU 3aJja4aMH,
CJICIUTH 32 BBITIOJTHEHUEM TUTaHa ASHCTBHUIN U KOPPEKTUPOBATh €ro, aJIcKBaTHO OIICHUBATH

COOCTBEHHBIM  BKJIAJl B  JICATEIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.
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K xoniy o0ydyeHus: B 9 kjacce npeIMeTHbIE pe3yabTaThl HA 0230BOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MaTepUalibHAas TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXaHWYECKOTO JBWXKEHUs, AedopMaius (ympyras, MmiacTUYecKas),
TPEHHUE, HIEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTh U MEPETPY3KH, LIEHTPTAKECTH,
aOCOJIIOTHO TBEPJIOE TEJIO, LIEHTP TSKECTU TBEPAOIO Tela, PABHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIEC BOJIHBI, IIIKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TaJIbHO30PKOCTb, CIEKTPhI UCITYCKAHHUS
¥ TIOTJIONIEHUs, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs], U30TOIbI, AepPHAS SHEPTETHKA;

paznuyaTh SIBICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHUE, CBOOOJHOE Ma/JIeHHE TEJl, pABHOMEPHOE
JIBI)KCHUE TI0 OKPYXXHOCTH, B3aUMOJCHCTBHE TE€J, pPEAKTUBHOE JIBUKECHUE,
KoJeOaTeNbHOEe JIBIJKEHHE (3aTyXarollMe W BBIHYXKIEHHBIE KOJeOaHMs), PEe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKA, MIPSIMOJIMHENHOE pACIPOCTPAHEHHUE, OTPAKEHNE
Y [IPEJIOMJICHUE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JioKeHUE OeIoro cBera
B CHEKTP M CJOXKEHHE CHEKTPaJbHBIX IIBETOB, IUCHEPCHs CBETAa, E€CTECTBEHHA
PaINOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3TYyUEHHUS) [0 OMTMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHNX JTAHHOE (PU3NYECKOE
ABJICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX(DU3UUECKUX SIBJICHUN BOKPYKAIOIIEM MUPE
(B TOM yucie pu3nUECKUe sIBJICHUS B IPUPOJIC: MPUIUBBI U OTJIUBBI, TBUKEHUE TIIAHET
ConHeYHOM CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPTaHU3MOB, BOCIPHUITUE 3BYKOB
YKWBOTHBIMH, 3€MJICTPSICEHHUE, CEIICMUYECKUE BOJHBI, IIyHAMH, 3X0, [IBETA TEIl,
ONTUYECKHE  SIBJICHUS B  TPUPOJE, OUOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPa(hHOIETOBOTO U PEHTICHOBCKOTO U3TyUYEHUN, €CTECTBEHHBIN paInOaKTUBHBIN
(G oH, KOCMUYECKUE JIy4H, PAJUOAKTUBHOE U3TyUYE€HUE MPUPOTHBIX MUHEPAJIOB, IEUCTBHE
PaIMOaKTUBHBIX U3TyUYCHHUI Ha OpPraHu3M YeJIOBEKa), TPU ITOM MEPEBOAUTH
MPaKTUYECKYIO 3a/1a4y B YUEOHYIO, BBIJIEISATh CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(buU3NYECKUX SBJICHHI;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell M (DU3UYECKUE SBJICHUS, HCIOIb3Ys
dbuznyecKkre BEIUYUHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh TeJjla MPU HEPAaBHOMEPHOM
JBH>)KCHUU, YCKOPEHHE, MEPEeMENICHUE, MyTh, YIIOBas CKOPOCTb, CHJIa TPEHUs, CUia
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE CBOOOIHOTO MaJIeHHs, BEC TeJla, UMITYJIbC Tela,
UMITYJIBC CHUJIBI, MEXaHW4ecKas paboTa M MOIIHOCTh, MOTEHIMAIbHAS JHEPTUs Tela,
MOAHSATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHUHAJIbHAS SHEPrUs CKATOU MPY>KUHBI,
KWUHETHYECKasi SHEPTHUs, MOJTHAS MEXaHUYECKasi YHEPTHs, PO U 4acTOTa KOJICOaHUH,
JUIMHA BOJHBI, TPOMKOCTHh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTellb
MPEJIOMIICHUSI CpeJbl), MPU ONHUCAHWUU TPABWIBHO TPAKTOBATH (PU3MYECKUM CMBICI
HCIIOJIB3YEMbIX BEIMYHMH, 0003HAYEHUS U €IUHUILI (DU3NYECKUX BEJIWYWH, HAXOJUTh
(bopMyIbl, CBA3BIBAIOUIME NAHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTMMH BEJIMYMHAMU,
CTpOUTH TpaPpUKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYNH;
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XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHe SBICHUS U IPOLECCHI, HCIOJb3YS
3aKOH COXPAaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYHEPIIO3UIIUU
CHJI, TIPUHIUN OTHOCUTENbHOCTH ['anmuies, 3akoHel HpIOTOHa, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHUS CBETA, 3aKOHBI COXPaHEHUs 3aps0BOI0
M MacCoOBOTO YHCENl TMpHU SJAEPHBIX PpEaAKIUsAX, IMPU OSTOM JiaBaThb CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMATHUYECKOE BHIPAKECHHUE;

OOBSCHATH (PU3UYECKHUE IMPOLIECCHl U CBOWCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTyallU  NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  HMPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTMYECKUX I1aroB ¢ Onopoit Ha 2—3
U3YYCHHBIX  CBOMCTBa  (U3MYECKUX  SABICHUH, (PUIMUYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7adyu (OmUparolIuecss Ha CHUCTEeMYy U3 2—3 ypaBHEHHI),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaJli3a yCJIOBHUS 3a/layMl 3alUCBIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTAIOIIUE WIH
U30BITOUHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIbI, HEOOXOIUMBIE AJI PELICHMS,
IPOBOAUTH PACUETHI U OLIEHUBATh PEATMCTUYHOCTD IOJYYEHHOTO 3HAUEHUS (PU3NYECKON
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYHO PEIIUTh HPHU IMOMOIIU (PU3NYECKUX
METOJIOB,  HUCIOJIb3ySl ~ ONHCAaHUE  MCCIEAOBAaHUS,  BBIACIATH  IPOBEPSEMOE
MPE/INOIOKEHNE, OIICHUBATh MPABUIILHOCTH MOPS/IKA MPOBEACHUS UCCIEI0BAHM, JeNIaTh
BBIBO/IbI, MHTEPIIPETHPOBATH PE3YIbTAThl HAOIIOJACHUN U OTIBITOB;

IPOBOJUTEH OMBITHl MO HAOMIONEHUIO (DU3UYECKUX SBJICHUM WIH (HUITIECKUX
CBOMCTB Ten (M3y4eHUE BTOpPOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHHS JHEPIHH,
3aBHCHMOCTH TIepro/ia KoeOaHui MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a H KECTKOCTH
OPYXKUHBl ¥ HE3aBUCHUMOCTh OT aMIUIMTYIbl MaJlbIX KOJIe0aHWH, MpsIMOJUHEIHOE
pacmpocTpaHeHHE CBETa, pPa3JIOKeHHE Oeoro CBeTa B CIEKTP, M3yUYeHHE CBOWMCTB
M300paKeHUsl B TUIOCKOM 3€pKajie M CBOMCTB M300pakeHUsI MpeIMeTa B coOMparoien
JMH3E, HAOMI0ICHNE CTUIONIHBIX U TMHEHYATHIX CIIEKTPOB M3IYUYCHHS): CAMOCTOSITETHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYyI0BaHMS, OMKUCHIBATH XOJ OMbBITA U
€r0 pe3ynbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOJMMOCTH CEPUIO MPSIMBIX U3MEPEHUN, ONPENENssl CpeaHee
3HAUECHUE U3MepAEeMON BeIUYUHBI ((POKYCHOE pPaCCTOSIHHE COOMpAIOIeH JIMH3bI),
000CHOBBIBaTh BBIOOP C110C00a U3MEPEHUS (M3MEPUTENIBHOTO MPUOOpPa);

MIPOBOAMTD HCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3UUYECKUX BEJIMYMH C UCTIOJIB30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH OT BPEMEHU TP PAaBHOYCKOPEHHOM JIBIKEHUHU
0e3 HauaIbHON CKOPOCTH, TIEprUoaa KojdeOaHWH MaTeMaTUYeCKOTr0 MasiTHUKA OT JIJTHHBI
HUTH, 3aBUCUMOCTHU yTrjia OTPaXCHUs CBETa OT yIjia MaJCHUs W yria MpeloMIICHUS OT
yria majeHus): MJIaHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO COOMpATh YCTaHOBKY,
¢ukcUpoBaTh pe3yNbTaThl MOJYYEHHONW 3aBUCHUMOCTH (UM3MYECKUX BEJIMYMH B BHJIE
TaOJIUI U TpaUKOB, 1€1aTh BEIBOJBI 110 pe3yIbTaTaM UCCIIEeI0BaHUS;
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MPOBOJIUTh KOCBEHHBIE M3MEpPEHUsI (PU3MUECKUX BEIUYHH (CPEHHSISI CKOPOCTh H
YCKOpEHHE Tela TMPH PaBHOYCKOPEHHOM JIBIKCHUH, YCKOPEHHE CBOOOJIHOTO TaJCHMS,
HKECTKOCTh MPY>KUHBI, KOA((PUIIMEHT TpeHHUs CKOJIbKEHHUS, MEXaHW4yeckas pabora H
MOIIIHOCTb, YaCTOTA U MEPUOJI KOJICOaHUI MAaTEMaTHUYECKOTO U MPY>KUHHOTO MasITHUKOB,
ONTUYECKAs CUJIa COOMPAIOIIEH JMH3bI, PAAMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHHUS,
coOupaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH HM3MEPEHUs, CIeAys
NPEJIOKEHHOW HWHCTPYKIIMU, BBIUUCIATh 3HAUYEHHUE BEJIMYMHBI M aHAIM3HPOBATH
MOJIYYCHHBIC PE3YJIBTATHI C YUETOM 3aJaHHOU IMOTPEITHOCTH H3MEPEHUM;

coOJI0/1aTh MpaBuiia TEXHUKHU 0€30MMaCHOCTH IIPH paboTe ¢ J1abopaTopHBIM
000pyA0OBaHUEM;

pasznuyaTh OCHOBHBIE MTPU3HAKU M3YyUYEHHBIX (DU3UYECKUX MOJIENIEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TENO, TOUYECUHBIA HCTOYHHMK CBETa, JIy4, TOHKas JIMH3A,
IUTaHEeTapHAsI MOJIENb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/1pa;

XapaKTEPU30BaTh TPHUHITUIBI JEHCTBHS HW3YyYCHHBIX MPUOOPOB MW TEXHUYECCKUX
YCTPOKMCTB C OMOPOM HAa WX OMUCAHUA (B TOM YHCIIC: CHUAOMETP, JTaTIYMKA TOJTOKCHHS,
PacCTOSTHUSI U YCKOPEHUSI, paKeTa, HX0JI0T, OYKHU, MEPUCKOII, (poToarmapaT, ONTHIECKUE
CBETOBOJBI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BmuibcoHa), WCMOIB3ysS 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUHN 1 HEOOXOMMBbIE (U3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBl M CXEMAaTHUYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOILECCOB MPU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3aJ]]ad, ONTUYECKUE CXEMBbI I MOCTPOCHUS H300paKeHUN B
IJIOCKOM 3€pKajie ¥ COOMpArOIIeH JTNH3E,

OPUBOAUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TMpUMEpax) MPaKTUYECKOTO
WCITOJIB30BaHUS (PU3MUYECKUX 3HAHWA B TIOBCEAHCBHOW KU3HHM Il OOECIICUeHUs
0e30MacHOCTH TMpU OOpaleHuu ¢ OpudopaMu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUS 37I0POBBS U COOTIOCHUS HOPM SKOJOTHUIECKOTOITOBEICHUS BOKPY KAIOIIEH
cpene;

OCYIIECTBJIATh TMOWUCK HWH(pOpManuu ¢u3ndeckoro cojaepxanus B VHTepHerTe,
CaMOCTOATENEHO (HOPMYTUPYS TIOMCKOBBIM 3allpoc, HAXOAUTh IyTH OIMPEICICHUS
JIOCTOBEPHOCTH TIOJIyYeHHOW HH(POpMAllUd HAa OCHOBE WMEIONIMXCS 3HAHUUA U
JOTIOJTHUTETHHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TIPH  BBIOJTHCHUH YYCOHBIX 3aJaHWA  HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (HU3UYECKOTO COJEpIKaHUS, CIPAaBOYHBIC MaTepUajbl, PECYPChl CETH
WuTepHeT, BIaaeTh NpUEMaMU KOHCIICKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMS
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOINECHHWS Ha OCHOBE
uH(OpMAIIUU M3 HECKOJBKUX HWCTOYHUKOB (PU3UYECKOTO COMEpKaHHS, MTyOJIUIHO
MIPEICTABIIATH PE3YJIbTATHI TPOCKTHOM MM UCCIIEIOBATEILCKON IEITEILHOCTH, TPH ATOM
IPaMOTHO UCIIOJIb30BaTh U3YUCHHBIN TOHATHIHBIN anmapat u3y4aeMoro pasjaeina Gu3uku
¥ COMPOBOXIATh BBICTYIUICHHE TpE3CHTAIMEl ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUH
CBEPCTHHUKOB.

28



TEMATHYECKOE IINTAHUPOBAHHUE

®enepanbHas pabouas nporpamma | Gusmka. 7-9 kinaccel (6a30BbI YPOBEHB)

7 KIIACC
Ne HanmeHnoBanme KomuyectBo | IIporpammuoe copepkanue |  OCHOBHBIE BUABI ICATEILHOCTH O0YYaIOIIUXCS
n/n pas3eNoB U TeM 4acoB

y4eOHOTo TIpeIMeTa

Pazaea 1. dusuka u ee posib|B IO3HAHUU OKPY KalolIero Mupa
1.1 | ®usuka — HayKa 2 dusnka — Hayka o mpupoje. | BoiaBienue paznuuuii Mexny GU3n4ecKuMu u
0 MpUpoe SBneHUsI TPUPOIBI. XUMHUYECKUMU MPEBPAILICHUSIMHU.
PuU3NYECKUE SIBJICHUSA: Pacnio3naBanue u kinaccudukaims Gu3naeckux
MEXaHUYECKHUE, TCIJIOBLIC, | SIBJICHUN: MEXaHUYECKUX, TEILJIOBBIX,
AJIEKTPUUYECKUE, ANEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHbIE, CBETOBBIE, HaOmnronenue u onucanue Gu3nyeckux siBICHUM
3BYKOBBIE
1.2 | ®usznueckue 2 dusnueckre BeJINUNHEL. OrnpeneneHue UEHbI ICICHUS IKAJbI
BEJINYMHBI N3mepenue pusznueckux u3MepuTensHoro npubdopa. Mzmepenue

BeJIMunH. Pu3nueckue
npubopsl. [TorpemHocTs
U3MEPEHUMN
MexaynaponHasi cuicteMa
e IUHHUIL

JIMHENHBIX Pa3MePOB Tell U

ITPOMEKYTKOB BPEMEHU € YUETOM MOTPELTHOCTEM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
N3mepenue temrieparypsl Ipy MOMOILIH
JKUJIKOCTHOTO TEPMOMETPA U JaTUMKa
TEMIIEPATYPHI.

BrimiosiHeEHHE TBOPUYECKUX 3aaHUM T10 TIOUCKY
Croco00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTUK, HATIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX

00BEKTOB, OOJIBIIINX PaCCTOAHNH, MAJIBIX
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IPOMEKYTKOB BpeMeHU. O0cyKIeHne
MpeaIaraéMbIX cioco00B

1.3. EcTecTBEeHHO- 2 Kax ¢wusuka u aqpyrue BriBrmkeHne runoTes, 00bsICHIIONIMX MPOCTHIE
Hay4YHBIA METOJ €CTEeCTBEHHBIC HAYKU SBJICHUSI, HAIIpUMeED:
IMO3HAHUS U3Y4aroT MPUPOTY. — [MOYEMY OCTaHABJIMBAETCS JIBUKYIIEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU3OHTAIBHOM MOBEPXHOCTHU TEJIO;
METO/I, IIO3HAHUS: — [OYEMY B KapKYI0 ITOT0/1y B CBETJION OJICK]IC
HaOII0ACHUE, TOCTAHOBKA NpoxJagHen, yeM B TEMHOU. [Ipenmoxenne
Hay4YHOTO BOIIPOCa, Croco00B MPOBEPKHU THUIOTES.
BBIJIBHKEHHE TUIIOTE3, IIpoBeneHue uccae0BaHus MO MPOBEPKE KAKOM -
AKCIIEPUMEHT 110 TPOBEPKE | JIMOO TUIOTE3HI.
TUIIOTE3, OOBICHEHHE [TocTpoeHue mpocTeHImx Mojienel Pu3nIecKux
HAO0JII01AEMOTO SIBJICHHUS. ABJICHUH (B BUJI€ PUCYHKOB WJIH CXEM), HAIPUMEP
Onucanue GU3NIECKUX MajicHue MpeIMETa; MPSIMOJIUHEHOE
SIBIICHUI C TTOMOIIBIO pacnpoCcTpaHEHUE CBETa
Moenen
VITOTO TI0 pa3aeny 6
Pa3aea 2. llepBoHavajibHbIE|CBEAE€HHS O CTPOEHHUHU BEIlECTBA
2.1 | CtpoeHue BeliecTa 1 CtpoeHue BeniecTna: Habmronenue u unTeprpeTaius onbToB,

aTOMBI ¥ MOJIEKYJIbI, UX
pa3mepsl. OnbITHI,
JOKa3bIBAIOIIINE
JUCKPETHOE CTPOCHUE
BEIIECTBA

CBUETENbCTBYIOMINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BO/IE.

OueHka pa3MepoB aTOMOB U MOJIEKYT

C HCTIOb30BaHUEM (PoTorpaduii, moydeHHbIX
Ha aTOMHOM CUJIOBOM MUKpockorne (ACM) —

JTabopaTopHas paboTa 1Mo TeMe: KOMEHKa
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TUaMeTpa aToMa METOJIOM PSIOB
(c ucnonpzoBanueM GoTorpaduii).
Onpenenenue pa3MepoB MaJbIX TEJ

2.2 | JIBmkeHue u
B3aMMO/ICHCTBUE
YaCTHII BEIICCTBA

JIBMKEHUE YaCcTHII
BemecTBa. CBsA3b CKOPOCTH
JIBYDKEHUS YaCTHI]

C TEeMIEPaTypoil.
bpoyHOBCKOE nBUXKEHUE,
mudysus.
B3aumoneiicTBue 9acTuil
BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE

Habmoienue u 06bsicHeHne OpOYHOBCKOTO
JBYDKCHUS U sBJICHUS TUdPy3un.

[TpoBenenune u 0ObICHEHUE OIBITOB

10 HaOJIIO/IEHUIO TEIUIOBOTO PaCUIMPEHUS Ta30B.
[TpoBenenune u 00bICHEHUE ONBITOB IO
OOHapyKEHUIO CUJT MOJIEKYJIIPHOTO MPUTSHKEHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHUS BEIIECTBA

ArperatHble COCTOSTHUS
BEIIIECTBA: CTPOCHHUE T'a30B,
KUJIKOCTEU U TBEPBIX
(KpUCTAJLITUYECKUX ) TETI.
BzanmocBs3p MexIy
CBOWMCTBAaMU BENIECTB

B Pa3HBIX arperaTHbixX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OcoOEeHHOCTH
arperatHbIX COCTOSTHUM
BO/IbI

Onucanue (C UCIOJIB30BAHUEM TTPOCTHIX
MOJIEJI€) OCHOBHBIX Pa3JInuMii B CTPOEHUHU Ta3oB,
KUJKOCTEH U TBEPABIX TEI.

OO0BsIcHEHNE MAJION COKUMAEMOCTH KUAKOCTEN U
TBEPJBIX TEN, OOJIBIION CKMMAEMOCTH ra3o0B.
OObsicHeHue coxpaHeHus: GOPMbI TBEPABIX TET U
TEKY4ECTH KHJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHUIIBI HAXOISITCS
B CpEeJIHEM JIaJibllie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

YcTraHoBIIEHME B3aUMOCBSI3H MEXKITY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJbI U
CYILLIECTBOBAHHEM BOJHBIX OPTAHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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Pasnen 3. /IBu:keHMe U B3aUMOJEHCTBHE TeJl

3.1 | MexaHndeckoe 3 Mexanndeckoe aBKeHue. | MccnenoBanue paBHOMEPHOTO JABUKEHUSI,
JIBUKEHUE PaBHoMepHOE 1 OTpEeICJICHUE €r0 MPU3HAKOB.
HEepaBHOMEPHOE JIBIKeHUE. | HabmroeHne HepaBHOMEPHOTO JBKCHUS U
Cxopoctb. Cpennsis OMpEeICJICHUE €r0 OTJIMYHUIM OT PABHOMEPHOTO
CKOpOCTh TIPH JBYOKCHUS.
HEPaBHOMEPHOM OrnpeneneHue CKOpOCTH PaBHOMEPHOTO
NBIKEHUHU. Pacuér myTu m | ABMKEHUs (1IapuKa B KUIKOCTU, MOJEITH
BPEMEHHU JIBUKCHUS AIEKTPUYECKOTO aBTOMOOMIIS U T.J1.).
Onpenenenue CpeIHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapyuKa 10 HAaKJIOHHOM IIJIOCKOCTH
Pemienue 3aau Ha onpeiesiCHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKCHHUS.
AHanm3 rpaduKOB 3aBUCHMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Uuepums, macca, 4 SIBnenue nHepuu. 3aKOH OOBsicHEHUE U TPOTHO3UPOBAHUE SIBIICHU,

IINTIOTHOCTBH

uHepuuu. Bzanmonencteue
TEJI KaK MPUYMHA
U3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BemiecTna.
CBsI3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €JUHUIE 00BEMA
BeIlleCTBA

00yCIIOBJICHHBIX HHEPLIUEN, HAIPUMED, YTO
IIPOUCXOUT IIPU TOPMOKEHUH WU PE3KOM
MaHEBpE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKCHHUE HA BEJOCUTIEE
WJIM CaMOKaTe U T. 1.

IIpoBeneHue u aHanu3 ONbBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTHU
IBUKCHMS Teja B Pe3ysbTaTe JEHCTBUS HA HETO
OPYTUX TEN.

Pemenue 3aa4 Ha ONpeAcIIEHUE MACCHI TEIIA, €ro
00bEMa U MIIOTHOCTH.
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[IpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTb U3MEHEHMUSI
CKOpPOCTH Te€Jia OT €r0 MacChl MpU
B3auMoJeiicTBun Tea. 3mepeHue maccsl Tena
Pa3ITUYHBIMH CTIOCOOAMH.

Omnpenenenre TUIOTHOCTH Tela B pe3yIbTaTe
U3MEPEHHUsI €ro Macchl 1 00bEMa

3.3

Cumna. Buaper cun

14

Cuia KaKk XapakTepucTuKa
B3aUMOJICUCTBHUS TEIL.

Cuna ynpyroctu v 3aK0H
['yka. U3mepenue cumel

C IOMOIIBIO TMHAMOMETPA.
SIBneHue TATOTEeHUs U cuja
TsokecTu. Cuna TSHKECTH Ha
JIPYTUX MJIaHETaX.

Bec Tena. HeBecomocTs.
Cnoxenue cul,
HaIIPaBJICHHBIX 110 OJTHOU
MIPSIMOM.
PaBHOAencTBYIOIMAs CUIL.
Cwuia tpenus. Tpenune
CKOJIB)KEHUS U TPEHUE
nokos1. TpeHnue B npupone
U TEXHHUKE

I/ISY‘ICHI/IG B33HMOII€I?ICTBPI$I KaK IIPUYKUHBI

HU3MCHCHUA CKOPOCTH TCJIa UJIK €TO I[G(l)OpMaIII/II/I.

Onrcanue peaibHbIX CUTYallni B3aUMOJIEUCTBHUS
TEJ C IIOMOILIBIO MOJIEIIEN, B KOTOPBIX BBOJHUTCS
HOHSTHE U N300paKEHNUE CUIIBI.

N3yuenue cunsl ynpyroctu. UccnegoBanue
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YAJIMHEHHUS
PE3MHOBOIO LIHYPa WIH NPYKUHBI

(c mocTpoenuem rpaduka).

AHaN3 NPaKTUYECKUX CUTYaAlLlU, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs Msi4a, KpOCCOBOK, BETOK JIepeBa U
Jp.).

AHanu3 cuTyalui, CBI3aHHBIX C SIBICHUEM
TATOTEHUS.

OObsicHeHUE OPOUTAITHHOTO JIBUXKCHUS TIAHET

C MCIIOJIb30BAaHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPLHH.

H?)MCPGHHC BCCa TCjia C IOMOIIBIO JTUHAMOMCETpA.

ObocHOBaHME 3TOTO CIIOCO0a U3MEPEHUS.
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AHanu3 1 MOJEIMPOBAHUE SIBJICHNUS HEBECOMOCTH.
DKCIIEpUMEHTAIIBHOE MTOJTyYEHHE ITpaBUIIa
CJIOXKEHUS CUJI, HAMPABIIEHHBIX BJIOJIb OJJHOU
npsamoil. OnpeneneHue BENMYnHb
PABHOJEHUCTBYIOLIEH CHIL.

N3yuenue cuibl TPEHUS CKOJIbKEHHS U CHJITBI
TPEHUS TOKOSI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS
OT CUJIbI JABJICHUS U CBOMCTB TPYLIUXCS
ITIOBEPXHOCTEMN.

AHanu3 NpakTUYECKUX CUTYyaluil, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI TPEHNUS,
UCIOJIB3YIOTCSI CLIOCOOBI €€ YMEHBIICHUS WIH
yBEJIUYEHUS (KaTaHUE Ha JIBDKAX, KOHbKaX,
TOPMOYKEHUE aBTOMOOMJISA, UCIIOJIb30BAHUE
MOJIIMITHAKOB, IJIABAHUE BOJHBIX dKUBOTHBIX
u Ap.). Pemenne 3aa4 ¢ UCNoJIb30BaHUEM
dbopmyn amst pacu€Ta CUITbl TSHKECTU, CUITbI
YIOPYTOCTH, CUIIBI TPEHUS

Hroro no pazneny

21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra30B

4.1 | HaBnenwue. [lepenaua
JTABJICHUS TBEPABIMU
TeJIaMU, KUJIKOCTIMH
U razaMu

3

Hapnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
naBiieHus. /[aBieHue rasa.
3aBUCUMOCThH JaBJICHUS rasza
oT 00bEMa, TeMIIepaTypsbl.

AHau3 1 00bSICHEHUE OTBITOB U MPAKTHUYECKUX
CUTYaIIMi, B KOTOPBIX TIPOSIBIISICTCS CHJIA
JaBJICHUSL.

ObocHOBaHME CITOCOOOB YMEHBIICHUS U
YBEJTMYCHMS TABJICHHUS.

N3yuyenne 3aBUCUMOCTH JTaBJICHUS Ta3a
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[lepemaua naBieHus
TBEPIABIMU TEIIAMMU,
JKUIKOCTSIMHU U Ta3aMH.
3axoH Ilackams

oT 00BEMa U TeMIIepaTypsbl.

N3yyeHnue ocoOEHHOCTEN nepegaun 1aBJIeHUs
TBEPIABIMU TEJIAMH, )KUIKOCTSIMU U ra3amMHu.
O00CHOBaHHE PE3YIBTATOB OIBITOB
OCOOEHHOCTSIMHU CTPOEHHUS BELIECTBA B TBEPIOM,
’KUJIKOM U Ta3000pa3HOM COCTOSIHUSX.
DKCHepUMEHTAIBHOE J0Ka3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1a4y Ha pacy€T NaBJICHUS TBEPIOTO
Tena

4.2 | JlaBneHHE KUIKOCTH 3aBUCUMOCTH JTaBJICHUS HccnenoBanue 3aBUCUMOCTHU JaBICHUS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT ITyOWHBI MOTPYKEHUS U TUIOTHOCTH JKUIKOCTH.
[TueBmaTnueckue mamuHbl. | Habmonenre u 00bICHEHHE THAPOCTATUIECKOTO
I'mapocratnueckuit rapajiokca Ha OCHOBE 3akoHa [lackais.
napanokc. Coobmaromuecs | M3ydenne cooOmaronmxcst CoCy/10B.
cocynsl. ['mapapmuueckue | Pemienue 3amay Ha pacuéTr AaBICHUS KUIKOCTH.
MEXaHU3MBI OObsicHEeHUE TIPUHIIUIA ICHCTBUS
THIPABIMYECKOTO MIpecca, THEBMATHICCKUX
MaIuH.
AHanu3 1 00bSICHEHHE MPAKTUUYECKUX CUTYalUH,
JIEMOHCTPUPYIOITUX MPOSBICHUE TABICHHUS
YKUIKOCTH ¥ 3akoHa [lackaisi, Hapumep
MIPOIIECCOB B OPTaHU3ME TIPH TTYOOKOBOTHOM
HBIPSTHUN
4.3 | AtmochepHoe AtMocdepa 3emin u DKcnepuMeHTATBHOE 00HAPYKEHHE
JaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpHOTOo TaBJICHUS.

HpI/I‘{I/IHLI CymcCTBOBAaHUA

Amnann3 u 00bsICHEHHE OIBITOB U MMPaKTUYCCKUX
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BO3IYIITHOW 000JI0UKH
3emuu. OnbiT Toppuuemnn.
N3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMoc(epHOro J1aBieHUs
OT BBICOTHI HaJl yPOBHEM
mops. [IpuGopsr

JUTSL ©3MEPEHUS
aTMOC(EpHOTo J1aBJICHUS

CUTYyallUii, CBI3aHHBIX C JICHCTBUEM
aTMOC(EPHOTO JIaBJICHUS.

OOBbscHEHHUE CYIIECTBOBAHUS aTMOC(EpHI
Ha 3eMJIe U HEKOTOPbIX IJIAHETaxX WIH €€
OTCYTCTBUS Ha APYTUX IutaHeTax u JlyHe.

OOBsicHEHHE U3MEHECHHS IIIOTHOCTH aTMOC(bepBI

C BBICOTOM M 3aBUCUMOCTU aTMOC(HEPHOTO
JTABJICHUS OT BHICOTHI.

Pemenwne 3ama4 Ha pacuér arMochepHOTro
JTaBJICHMS.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouaa

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha Morpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )XKUJKOCTH U Ta3a
Ha NOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumesnoBa) cuiia. 3aKoH
Apxumena. [InaBanue Te.
BosznyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBHUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO.
OrnpeneneHue BhITATKUBAIOIICH CUJIBL,
JICVCTBYIOIIEN HA TEJO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CYKIEHUE OTBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTb
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIIEH HA TEIO
B KHUJIKOCTH, OT 00bEMa MOTPyKEHHOM

B JKUJIKOCTh YaCTH TeJia U OT IJIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu blmaaKugaower
cunvl, oelcmayowell Ha mejo 8 HCUOKOCMU,
om maccwvl mena.

HccnenoBanne 3aBUCUMOCTH Beca TEJIa B BOJE

OT 00BEMA MOTPYKEHHON B )KUIAKOCTh YaCTH TeJa.
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Pemenue 3a1ay Ha IPUMEHEHHUE 3aKOHA
ApxuMe/a U yciaoBUs IUTaBaHUs TEIL.
KoncrpyupoBanue apeomerpa wim
KOHCTPYUPOBAHUE JIOJIKU U OIpEICIICHUE €€
IPYy30II0ABEMHOCTH

Hroro no pazneny

21

Pa3zgea S. PaboTra u MOIIHOCTB. JHEpPrus

5.1

Pabora n MOITHOCTD

3

Mexannueckas padoTa.
MouHocTh

DKCIEPUMEHTAIIBHOE ONPEIEICHUE
MEXaHUYECKOH pabOThl CUJIBI TSKECTU

P NaJ€HUH TEJIa U CUJIbI TPEHHUS

IIPY PaBHOMEPHOM IEPEMEILECHNN Tea

10 TOPU30OHTAIBHON MTOBEPXHOCTH.

Pacuér MomHoCcTH, pa3BUBaEMOM MPU NOAbEME
110 JIECTHULIE.

Pemenue 3amay Ha pacy€T MEXaHUUECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 610K, HAaKJIOHHAS
IJI0CKOCTh. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuna
paBHOBECHS pblyara

K OJ10Ky. «30510TOC
npaBuio» mexanuku. KIT/]
MPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY U TEXHHKE

OrnpenenieHue BHIMTPHIIIA B CHIIE MPOCTHIX
MEXaHU3MOB Ha IPUMEpPE phluara, OIBIKHOTO 1
HETNOABHKHOT'O 0JIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycnoBUsi paBHOBECHUSI pblyara.
OOHapykeHue CBOMCTB MIPOCTHIX MEXaHU3MOB

B Pa3TUYHBIX MHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCITIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKKE

B )KUBBIX OpTaHU3Max.

DKCIepUMEHTAIBHOE J10Ka3aTelIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUHU MTPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKITIOHHOM MJIOCKOCTH.

37




®enepanbHas pabouas nporpamma | Gusmka. 7-9 kinaccel (6a30BbI YPOBEHB)

Pemenne 3a1a4 Ha npyUMEHEHUE MPABUIIA
paBHOBecHs phryara u Ha pacuét KITJ]

5.3 | Mexanunueckas 4 MexaHuueckas SHEpIHusl. DKCHEepUMEHTAIIBHOE ONPEEICHUE U3MEHEHHUS
JHEprus Kunernueckas u KMHETUYECKOU U MOTEHIUAIBbHON YJHEPTUU TelIa
MOTEHIUAJIbHAS YHEPTHSL. IIPU €r0 CKaThIBAHUU IO HAKIOHHOM IJIOCKOCTH.
[IpeBpamenue ogaoro Buga | PopmMynupoBaHUE HA OCHOBE UCCIIEIOBAHMUS
MEXaHUYECKON SHEPTrUu 3aKOHA COXPAHEHMSI MEXaHUYECKOW YHEPTUU.
B IpYroi. 3aKoH OO0cy>x1eHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXpaHEHUs YHEPTUU COXPaHEHUS YHEPTUU.
B MEXAHUKE Pemenue 3a1a4 ¢ HCMOIB30BAHUEM 3aKOHA
COXpaHEHUs YIHEPTUU
Htoro no pazneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB 11O ITPOT'PAMME
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8 KUIACC
Ne HanmenoBanue KommuectBo | IIporpammuoe coaepxanre | OCHOBHBIE BHJIBI IEATEIBHOCTH O0YYAIOIINXCS
n/m pa3aeioB U TEM 4acoB
y4eOHOTro mpeaMeTa
Paszaea 1. TeruioBbie sABJICHHUS
1.1 | CrpoeHue u cBoiicTBa 7 OCHOBHBIE MOJIOKECHUS HaOmtonenue u uHTeprpeTalus onbToB,

BEIIECTBa

MOJICKYJISIPHO-KMHETUYECKON
TEOPUU CTPOCHUS BEILIECTRA.
Macca u pa3Mepbl aTOMOB U
MoseKyd. OTIBITHI,
NOATBEPKAAIOIINE OCHOBHbIE
MOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopaenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSTHUM
BemecTsa. Kpucrammyeckue
u amop(HbIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
YKUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE IT0JI0KEHUN
MOJIEKYJISIPHO-KUHETHYECKON
teopuu. CMaunBaHue 1
KAWUISIPHBIC SBICHUS.
Tennosoe pacmmpenue u
cKaTue

CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

Pemrenne 3a1a4 o OEHUBAHUIO KOJIMYECTBA
aTOMOB WJIK MOJIEKYJI B €qUHUIIE 00bEMA
BEILECTBA.

AHanu3 TeKCcTa IpeBHUX aTOMUCTOB (HampuMep,
¢parmenTa nosmsl Jlykpenus «O npupone
BEIIICH») C U3JI0KEHHEM 00OCHOBAaHHUI aTOMHOM
runoTe3bl (CMbICI0BOE uTeHue). O1ieHKa
yOeIUTEeNbHOCTH 3TUX 00OCHOBAHUH.
OO0BbsicHeHUE OPOYHOBCKOTO JBHKECHHUS, SIBJICHUS
mudy3un ¥ pa3nuyuil MeXa1y HUMU Ha OCHOBE
IIOJIOKEHUU MOJIEKYJIIPHO-KUHETHYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OObsicHEHHE OCHOBHBIX Pa3JIMYUi B CTPOCHUU
ra3oB, )KMJIKOCTEW U TBEPIBIX TEIN

C UCIOJIb30BAaHUEM TOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.
[IpoBeneHre ONBITOB O BBIPAILIMBAHHUIO

KpHUCTAJJIOB ITOBAPCHHOM COJIM MJIM Caxapa.
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[IpoBenenuie U 0ObSICHEHUE OIBITOB,
JEMOHCTPUPYIOIINX KAMWUIAPHBIC ABICHUS U
SBJICHHE CMAYMBAHMSL.

OObsiCHEHUE POJIN KaUJUISIPHBIX SBJICHUM

JUISl IOCTYIUIEHUS BOJIBI B OPTraHU3M PacTEHUM.
Habntonienue, nposeneHne U 00ObsICHEHHE
OTIBITOB IO HAOIIOCHUIO TEIJIOBOTO
pacIIMpPEHUs ra30B, KUAKOCTEN U TBEPIBIX TEIN.
OOBbscHeHUE coxpaHeHus: 00bEMa TBEPIBIX TET,
TEKYUYECTH KUIKOCTH (B TOM YHCIIE, PA3HULIBI

B TEKYYECTH JJI Pa3HbIX JKUJIKOCTEN),

JTaBJICHUS Ta3a.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOITUX
3aBHCHMOCTb JIaBJICHUS BO3AyXa OT €ro o0bEéMa u
HarpeBaHUs WIH OXJIAXKACHUS, U1 UX OOBbICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.
AHanu3 NpakTUYECKUX CUTYyalui, CBA3aHHBIX

CO CBOWMCTBaMHM I'a30B, )KUJIKOCTEN U TBEPABIX TeEll

1.2

TerutoBbie TPOLECCHI

21

Temneparypa. Cs3b
TEMIIEpaTypbl CO CKOPOCThIO
TEIJIOBOTO JIBUYKEHHUS
yacTtull. BHyTpeHHss
sHeprusi. CnocoOsl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepuieHHne paboTsl. Buapl
TEIIONEepEaauHn:

OO0o0cHOBaHME MPABUIT U3MEPEHHUS TEMITEPATyPHI.
CpaBHeHUE pa3IMYHbIX CLIOCOO0OB U3MEPEHUS U
IIKaJI TEMIIEPATYPHI.

HabGmonenne u o0ObSICHEHHE ONBITOB,
JEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
SHEPTUU TeJa B pe3yJbTaTe TeIuionepeaadu u
pabOThI BHEIITHUX CHIIL.

HaoOmronenne n o0bsICHEHHE OIBITOB,
00CYXJICHHE MPAKTHYECKUX CUTYaIHH,
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TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
KonnyecTBo TEIIOTHI.

VY nenbHasg TEMI0EMKOCTh
BemiecTBa. TermnooomMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIJIOBOTO
OanaHca. [InaBnenue u
OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEIIIECTB.
VY nenpHas TemioTa
TIJIABJICHUA.
[TapoobOpa3zoBanue u
KoHJeHcauus. Mcrapenue.
Kunienue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATyPbl
KUIIEHUS OT aTMOC(EepHOTo
JaBJICHUS.

Bnaxuocts Bo3myxa.
DHeprus TOIIUBA.

VY nenpHas TemiuoTa
CrOpaHusl.

[TpuHumB paboThI
TeroBbIX apurarenen KITJI
TEIUIOBOTO JIBUTATEIIS.
TerioBbie ABUTATENIN U

JIEMOHCTPUPYIOLINX PA3JIUYHBIEC BUIBI
TEIUIONEPEAAYH: TEIIONPOBOIHOCT,
KOHBEKIIHIO, U3Ty4YCHHE.

HccnenoBanue siBJICHUS TEMIO0OMEHa

IIPY CMELIMBAHUU XOJOAHON U rOpsiYer BOJIBL.
Hab6mronenue yctaHOBIEHUS TEIIOBOTO

PABHOBECHUS MEXKY TOpAYEH U XOJIOHON BOJOM.

Omnpenenenue (M3MepeHNE) KOJIUYECTBA

TEIJIOTHI, IOJYYEHHOI'O BOJOU MPHU TEMI00OMEHE

C HArPETHIM METATUICCKUM ITUITHHIAPOM.
Omnpenenenue (M3MepeHUE) yaeabHON
TEIIOEMKOCTH BEILIECTBA.

Pemenue 3amay, CBA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TETJIOEMKOCTH

IIPU TEIOOOMEHE.

AHanu3 cutyanui mpaKTUIecKoro
WCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepHuayoB, HAIPUMED, B LEIIAX
HEProcOepPeKSHUsI: TETIIOU3OJISIHSA,
sHeprocOeperarore KphIiii,
TEPMOAKKYMYJISITOPHI | T. 1.

HaOmronenue siBfieHui ucnapeHus u
KOH/JICHCAITHH.

HccnenoBanue mporecca uCapeHus
Pa3IUYHBIX KHJIKOCTEH.

OOBbscHeHNE SBICHUN UCTIAPEHUS U
KOHJICHCAI[MX HAa OCHOBE aTOMHO-
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3alUTa OKpY’KaroUen
Cpeapl.

3aKOH COXPAaHEHHUS U
MPEeBPAIEHUS SHEPTUN
B TEILJIOBBIX IpoIleccax

MOJIEKYJISIPHOTO YUEHHUSI.
Habmtonenue u 00bsicHeHHE Tpoliecca KUMeHus,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATYPhI
KUTICHUS OT JJaBJICHUA.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEIBHON
BJIQXKHOCTH BO31yXa.

Habmoienue npoiiecca riaBieHus
KPUCTAIJTMYECKOTO BEIIECTBA, HAITPUMED, JIbJA.
CpaBHeHME MPOLIECCOB TIJIABJICHUSA
KPUCTAIITMYECKHUX TEIl U pa3MITUCHUS

IIpU HarpeBaHuu aMopHbIX Ten. OnpeaeneHue
(u3MepeHue) yaeabHON TEeIIOThI TUIaBICHUS
JbJa.

OObscHEHUE SBJICHUN IIJIaBICHUS U
KPUCTAJJIM3a[M1 HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUECHHS.

Pemenwne 3amad, cBSI3aHHBIX C BHIYUCICHHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECCax
TEIUIONEepeIauy MPH MJIaBICHUN U
KPUCTAJTM3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyaui NpakTUYECKOTO MPUMEHEHUS
SIBJICHUH TIaBJICHUS M KPUCTAIN3ALINY,
HaIpUMep, MOTYICHUE CBEPXUUCTHIX
MaTepUasoB, COJieBas IpejKa u JIp.

AHanu3 paboThl 1 00bICHEHNE MPUHIIUTIA
JEWCTBUS TETJIOBOTO JBUTATEIIS.

Brruncnenmne koauuecTBa TEIUIOTHI,
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BBIJICJISIFOIIETOCS MIPU CTOPAHUU PA3TUUHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHue FKOJOTUUYECKUX TTOCIEACTBUN
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHusi, TEIJIOBBIX U THAPOIIEKTPOCTAHIIHIMA

Hroro no pazneny

28

Paszgeu 2. JiekTpu4yecKue 1

MAardMTHbBIC SABJICHUA

2.1 | DnexTpuueckue
3apsIbl.
3apspKEeHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIEKTpU3aLUS TEIL.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. B3aumoerncTeue
3apsHKEHHBIX TEll.

3akon Kynona (3aBUCUMOCTb
CHUJIbI B3aUMOJICUCTBUS
3apsKEHHBIX Tell

OT BEJIMYMUHBI 3aPSAI0B U
PACCTOSIHUS MEXy TE€JIaMHM ).
DIIEKTPUUYECKOE TOJIE.
Hanpsxkénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUMn cynepno3uiuu
3JIEKTPUYECKUX TTOJIEN

(Ha Ka4eCTBEHHOM YpPOBHE).
Hocurenu snekrtpuyeckux
3aps0B. DJIEMEHTAPHBIN
AIEKTPUYECKUI 3apsi.
Ctpoenue aroma.
[IpoBoHUKY 1

Habmnronenue u npoBeicHUE ONBITOB

10 AJIEKTPU3AUHU TEJI IPU CONPUKOCHOBEHUU U
VHYKLHEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE TPUHIIUIA IEUCTBUS 3JIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUH JICKTPU3AIUT

IIPY CONPUKOCHOBEHUHM TEJ U UHIYKIUEH

C MCIOJIb30BaHHUEM 3HAHUM O HOCUTEIIX
AJIEKTPUYECKUX 3apsiJIOB B BEIIIECTBE.
Pacno3naBanmne u 0ObsICHEHUE SBJICHUM
3JICKTPU3AIMH B MIOBCEIHEBHOMW KU3HMU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsia.

Habntonenue onbITOB MO MOJETUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue neicTBUS 3IEKTPUIECKOTO OIS
Ha MPOBOJHUKU U JUAJIEKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHUA SJICKTPHUUICCKOI'O

3apsiia

2.2

IlocTosHHEBII
AIEKTPUUECKUHN TOK

20

DIIEKTPUYECKUI TOK.

VY cIiioBus CylIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.

M cTOYHMKM TTOCTOSTHHOTO
ToKa. JlericTBUs
AJIEKTPUYECKOTO TOKa
(TerIoBO€, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUN TOK

B KMJKOCTSIX M Ta3ax.
Dnexktpuueckas 1emnb. Cuiia
TOKa. DJIEKTPUUECKOE
HanpsiKEeHHE.
ComnpoTusiienue
MPOBOJIHUKA. Y IEJIbHOE
COIIPOTHBJICHHE BEIIECTRA.
3akoH OMa [iJ1g yyacTka
uenu. [locnenoBarenbHoe U
napajijieJIbHOE COCIMHEHUE
MIPOBOTHUKOB.

Pab6ora u MomHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenna.
DIIEKTPUYECKUE LIENHU U

Habmnronenue paznuyHbiX BUAOB I€UCTBUS
3JICKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICHCTBHS B IIOBCEIHEBHOM JKU3HH.
HabmroneHne BO3SHUKHOBEHUS Ta30BOT0 pa3psiaa
Y BJIEKTPUYECKOTO TOKA B KUIKOCTH

COopka 1 UCIIbITaHUE AIEKTPUUECKON e
ITOCTOSTHHOTO TOKa.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3MepeHne 37eKTpUIeCKOTro HapsHKeHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00BICHEHUE OMBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €T0 JUIMHBI, IJIOIIAJN MOMEPEUYHOI0 CEUCHUS
U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIIBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COTPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUSI
Ha pe3UCTOope.

IIpoBepka npaBusa CIOKEHUS HAMIPSHKEHUM
IIPU TIOCJIEIOBATEILHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJist CUIIbI TOKA

[P NapaiieIbHOM COECIMHEHUH PE3UCTOPOB.
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OTPEOUTENH
ANEKTPUYECKOUN SJHEPTUH
B ObITy. KopoTkoe
3aMBbIKaHUE

AHan3 CUTyalui MOCIEI0BATEIBHOTO U
MapajuIeIbHOTO COEIMHEHUS POBOJHUKOB

B JIOMAITHUX 3JIEKTPUUYECKUX CETSX.

Pemenue 3aay ¢ ucnoap30BaHueM 3akoHa OMa
u (hopMys pacuéra AIEeKTPUIECKOTO
CONPOTHBJIEHUS IIPU NTOCIENOBATENBHOM U
[apaJyIeIIbHOM COEAUHEHUH ITPOBOIHUKOB.
Onpenenenne pabOThI JEKTPUYECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHre MOIHOCTH MIEKTPUYECKOrO TOKA,
BBIJICISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HalpsbKeHus Ha Hel. Onpenenenue
KII/I narpeBarensi.

Uccnenosanue npeoOpa3oBaHus SHEPTUU

IIPU TOABEME TPy3a DJIEKTPOIBUTATEIEM.
OObsicHEHUE YCTPOMCTBA M MPUHIIUTIA IEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHEHUE IPUYMH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA IEVUCTBUS TIABKUX MPEIOXPAHUTEIEH.
Pewienue 3a1au ¢ UCIoONb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHEIE MAaTrHUTBHI.
B3aumoneiicteue
MMOCTOSIHHBIX MarHuTOB.
MarauTHoOe nojJe.
MarauTtHOE noJje 3eMiIn

HccnenoBanmne MarHUTHOI'O B3aUMOJIEHCTBUS
MMOCTOSIHHBIX MAarHuTOB.

N3ydeHne MarHuTHOTO IOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OObETUHEHUU U pPa3JIeJICHUH.
HccnenoBanrne MarHUTHOT'O B3aUMOJIEHCTBHUS
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U €ro 3HauCHHuE IS KU3HU
Ha 3emuie. OnbIT OpcTea.
MarsuTHOE MoJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. JlericTBHE
MarHUTHOTO IT0JIS

Ha NPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSSHHOT'O TOKA.
Hcnonn3oBaHue
3JIEKTPOIBUTATEIICH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MIOCTOSTHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHyuTOB MPU UX OOBbEIMHEHUU U Pa3/ICICHUH.
[IpoBeneHue ONBITOB 110 BU3yAIN3ALHUH OIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHune sBIIeHUST HAMarHUYUBAaHUS BEIIECTBA.
HccnenoBanune neMCTBUS JIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTB CUJIbl B3aUMOJICMCTBUS KaTyIIKU
C TOKOM M MAarHuTa OT CUJIbl U HaIIPABJICHUS TOKA
B KaTylIKE.

AHaJIN3 CUTyalUid MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAX, MPOMBIILIIEHHOCTH, METUIIUHE).
N3ydenune nencTBUsl MArHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3yueHne nencTBus 3J€KTPOABUATATEIIS.
N3mepenune KIIJ] anekTpoaBurateibHON
YCTaHOBKH.

Pacrio3znaBanue 1 ananu3 pa3inyHbIX
MIPUMEHEHUM DJIEKTPOABUTATENIEH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIeKTpOMarHuTHas
WUHIYKIUS

OnbiTel @apanes. SABieHue
3JEKTPOMAarHUTHOU
uHaykuuu. [Tpasumno Jlenna.
DIIEKTpPOreHepaTop.

OMBITHI IO HCCJICAOBAaHHNIO ABJICHUS
C-)JIeKTpOMaFHI/ITHOﬁ HWHAYKIOHUHN: UCCICOAOBAHUC
U3MEHECHUM 3HAUYCHUS U HaITpaBJICHUA
HHAYKIIUOHHOI'O TOKAa

46




®enepanbHas pabouas nporpamma | Gusmka. 7-9 kinaccel (6a30BbI YPOBEHD)

CriocoOsI ToTydeHust
AIEKTPUICCKOM SHEPTHUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBJISIEMBIX
HMCTOYHHUKAX SHEPTHH

HToro o pasneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KIIACC
Ne HanmenoBanue KomuyectBo | IIporpammuoe coaepxxanne | OCHOBHBIE BUJBI ACSITEIBHOCTH O0YHArOIIUXCS
n/n pa3zenoB U TEM 4acoB

y4eOHOTro mpeaMeTa

Pa3n
1.1

ea 1. MexannueckKkue siBJICHUSA

MexaHnueckoe
NBMYKEHHUE U CIIOCOOBI
€ro OIMMCaHus

10

MexaHU4eCcKOE JBHKCHUE.
MarepuanbHasi TOUKA.
Cucrema orcuéra.
OTHOCUTEIBHOCTD
MEXaHHUYECKOTr0 IBUKCHMUSI.
PaBHOMepHOE
IIPSIMOJIMHENHOE JIBUYKECHUE.
HepaBnomepnoe
IIPSIMOJIMHEWHOE JIBUKECHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPABHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEeHHOE
MPSMOJIMHEVHOE JBUKECHUE.
CBo0OoOIHOE TTaJIEHUE.
OmngwiTe! ["anues.
PaBHOMEpHOE nBUXKEHKE

10 OKPY>KHOCTH.

[lepuon u yacrora
oOpaienus. JIuneitHas u

AHanus 1 00CyX/IeHNE PA3IUYHbIX TIPUMEPOB
MEXaHUYECKOTO JIBIKEHUSI.

OO6cyxeHre rpaHul] IPUMEHUMOCTH MOJIEH
«MaTepuabHas TOUKa.

Onucanne MEXaHUYECKOTO ABH)KEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TaOIHUIIA,
rpaduk).

AHanu3 )XKU3HEHHBIX CUTYAllUH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBYKEHUS.

Habuntoienne MexaHn4eckoro JBUKEHUS TeJa
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOTO K€ TeJla OTHOCUTEIHLHO Pa3HbIX
TEeJI OTCUETA.

Ananu3 Texcta ["anuses 06 OTHOCUTEIHLHOCTH
JBUKCHHUSI;, BHITIOJIHEHUE 3aJaHUN TIO TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenue cpeHel CKOPOCTH CKOJbKCHHS
Opycka WM ABUKEHHS 1IapHUKa 110 HAKJIOHHOM
TUIOCKOCTH.

yIJ0Basi CKOPOCTH.

AHanu3 1 00CyXIeHHE C11I0CO00B

48



®enepanbHas pabouas nporpamma | Gusmka. 7-9 kinaccel (6a30BbI YPOBEHB)

LlenTpocTpeMurenbHOE
YCKOpEHHE

IpUOINKEHHOTO ONPEEICHUS] MTHOBEHHON
CKOpPOCTH.

Ornpenenenne CKOpOCTU PABHOMEPHOTO
JBI>KEHUS (IIapyUKa B )KUIKOCTH, MOJICIIH
AIEKTPUUECKOTO aBTOMOOMIIS U T. I1.).
Onpenenenue myTH, NPOWAECHHOTO 3a TAHHBIN
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITyTU PABHOMEPHOTO
JIBH)KEHUS OT BPEMEHHU.

OO0cyxieHue BO3MOXKHBIX TPUHIIUIIOB
NEUCTBUS TPUOOPOB, U3MEPSIOITUX CKOPOCTh
(CIUIOMETPOR).

BrlunciieHne myTu U CKOPOCTH MPU
PaBHOYCKOPEHHOM MNPSIMOJIMHEHOM JBUKEHHUU
Tena.

Onpenenenre NporuICHHOTO MYTH U YCKOPEHUS
JIBDKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHENHOTO
JBUKEHHUS TENIa OT BPEMEHHU.

IIposepka cunomesvl.: eciu

npU PAGHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOpOoCmU NYMU OMHOCAMCSL
KaK psi0 He4émHulX uuces, mo
COOMBEMCmMEYIOUjUe NPOMENCYMKU 8peMeHU
O0OUHAKOBHL.
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Ornpenenenue ycKkopeHus Tesa

IPU PaBHOYCKOPEHHOM JIBUXKEHUU

10 HaKJIOHHOM TTIOCKOCTH.

N3mepenue nepruoaa v 4acTOThl 0OpaIieHus
TeJa MO0 OKPY>KHOCTH.

Onpenenenre CKOpOCTH PABHOMEPHOTO
JBH>KEHUS TEJIa IO OKPYKHOCTH.

Pemienue 3aa4d Ha onpeaeneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBUKECHUS Pa3IUYHbIX BUIOB.
Pacnio3naBanue u npuOIMmKEHHOE ONTUCAaHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JIBHXKCHUS
B IIPUPOJIE ¥ TEXHUKE (HA MpUMEpax cBOOOTHO
NaJaIINX TeJl, ABUKECHHS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumoneiictBue Ten

20

[lepBsIii 3ak0H HproTOHA.
Bropoii 3akon HeroToHa.
Tpernii 3akoH HproToHa.
[Ipuniun cynepno3unuu
CHIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUs CKOJIbKECHUS, CUJIa
TPEHUS MOKOSI, IPYTHE BUBI
TPEHU.

Cuita TSKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

HaGiroienne u 00CyXIeHNE OIBITOB

C IBIDKEHUEM TeJla TP YMCHBIICHUH BIIASHUS
JAPYTHX TeJl, MPEMATCTBYIOIINX JIBHKCHUIO.
Ananu3 Tekcta ["anmnes ¢ onucaHuem
MBICJICHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 33JIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyx1eHne BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CHCTEMaxX
oTcUéra.

Ha6nronenue u o0Ccyx1eHne MeXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najzeHus. J[BrkeHue riaHer
Bokpyr Connua. IlepBas
KOCMHUYECKask CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBecHe mMaTepranbHOU
TOYKU. AOCOIIOTHO TBEPI0E
Tesio. PaBHOBecue TBEPAOTO
TeNa ¢ 3aKpErIEHHONW OCBIO
BpauieHus.. MOMEHT CHUJIBL.
LenTp TsKECTH

SBJICHUH, TPOUCXOJAIIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JBHUKEHUH OTHOCHUTEIIBHO
KaOuHeTa QUBUKH.

JIeiCTBHS ¢ BEKTOPAMU CHWJI: BBIIIOJIHEHUE
3aJIaHUM 110 CJIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Ha6nronenue w/wnu npoBeieHUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTDb YCKOPEHUS
TeJIa OT MPUIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHain3 U 00bSICHEHUE SBICHUN

C MCIOJIb30BaHMEM BTOPOTO 3aKOoHa HproTOHA.
Pemenue 3a1au ¢ HCIOIB30BaHUEM BTOPOTO
3akoHa HproTOHA 1 MpaBuIIa CIIOKEHUS CHJL.
Onpenenenne KECTKOCTH NPYKUHBI.

AHanu3 cutyanui, B KOTOPbIX HaOII0Jal0TCS
ynpyrue neopmaiiuu, 1 uX 00bSICHEHHE

C HCIOJIb30BaHMEM 3aKoHa ['yka.

Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXXCHHA OT CUJIBI HOPMAJIbHOT'O TaBJICHUA.

OO6cyxneHne pe3yabTaToB UCCIICTIOBAHMS.
Onpenenenue ko3 duirieHTa TpeHUs
CKOJIBKCHHUS.

N3mepenne cuitbl TpeHUS MOKOSI.
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Petenue 3ay1au ¢ ucnoiib30BaHuEM (HOPMYIIbI
JUTSI CHUTBI TPEHUS CKOJTBKEHUS.

AHanu3 IBUXKEHUS TeJ TOJIbKO MOJI JEHCTBUEM
CHJIBI TSDKECTH — CBOOOAHOTO MaICHHUS.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
cBOOOHOTO Ma/ICHUS OT MACCHI Tea.

OreHKa BEJIMYMUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEH MEXITY ABYMS TeJIaMU

(11 pa3HBIX Macc).

AHanu3 IBWKEHUS HEOCCHBIX TEJ

TIOJT ICHCTBUEM CHJIBI TATOTCHUS

(C UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB MH(GOPMAIIHH).

Pemenue 3a1au ¢ MCOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTSL pacy€Ta CHIIbI TSDKECTH.

AHaJIN3 OPUTHMHAIBHOTO TEKCTA,
OTIMCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTCHUS;, BHIMTOJTHEHUE 3a]aHUI
0 TEKCTY (CMBICIIOBOE UTEHHE).

HabGumonenue u 006CcyX/1eHre OTBITOB

110 U3MEHEHHUIO BeCa Telia MPU YCKOPEHHOM
JIBKEHUU.

AHanu3 yciI0BHiA BOSHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KHU.

Petenue 3aiau Ha ornpeziesnieHne Beca Tesa

B PA3JIUYHBIX YCIOBUSIX.
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AHaJIN3 CuJl, ICUCTBYIOIMMNX Ha TEJIO,
MOKOSAIIIEECs] Ha OTope.
Ornpenenenre UEHTPA THKECTH PA3TUYHBIX TEI

1.3. BakoHBI cOXpaHEHUs

10

Nmnynec tena. U3smMenenune
uMITysibca. UMIynbc cuitbl.
3aKOH COXpaHEHUs
uMITyJbca. PeaktuBHOE
JIBH)KCHUE.

Mexanunueckas paboTa u
MOIIHOCTh. PaboTa cun
TSXKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanpHas
SHEPrus Teja, oJIHITOro
HaJl TOBEPXHOCTHIO 3EMJIU.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKON
SHEPruu. 3aKOH COXPaHECHUS
MEXaHUYECKON DHEPruun

Habmronenue u o0Ccy)aeHre OnbITOB,
JEMOHCTPUPYIOIIUX Mepeaady UMITyJIbca

IIPY B3aUMOJICHCTBUH TEJ, 3aKOH COXPAHCHUS
UMITYJIbCA MPU a0COJIIOTHO YIIPYTOM U
HEYMPYTOM B3aUMOJICHCTBUU TEIL.

AHanu3 cuTyanui B OKpYKarolen Ku3Hu

C HCTIOIH30BAaHUEM 3aKOHA COXPaHCHHS
UMITYJIbCA.

Pacmo3naBanue siBIEHUS PEaKTUBHOTO
JIBWKEHUS B IPUPOJIE U TEXHUKE.
[Ipumenenne 3aKoHa COXPAHEHUSI UMITYJIbCa
IJIs1 pacu€ra pe3yabTaToB B3aUMOICHUCTBUS Tl
(Ha mpuMepax HEyIpyroro B3auMoOIeHCTBHS,
yIPYTOTro MEHTPATHLHOTO B3aMMOICHCTBUS JIBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBUIKHO).

Pemenune 3amau ¢ nCoap30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Onpenenenue pabOTHI CHIIbI YIPYTOCTH

IpH MOBEME TPY3a C UCTIOJIb30BaHUEM
HETOIBMYKHOTO U MTOJABMYKHOTO OJIOKOB.
N3mepeHnne MOIHOCTH.

N3mepenre noTeHuUAIIbHON SHEPTUH YIIPYTO
1e(OPMUPOBAHHOMN MPY>KUHBI.
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N3mepeHre KHHETHYECKOM SHEPruu Teia

10 JJIMHE TOPMO3HOTO MYyTH.
DKCNEPUMEHTAIBLHOE CPABHEHUE U3MEHEHUS
MOTEHIIMAIBHOW U KWHETUYECKOW SHEPTUM Tena
IIPY JBUKEHUM IO HAKJIOHHOM IIJIOCKOCTH.
DKCHEepUMEHTaIbHAS TPOBEPKA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

IpU CBOOOTHOM MaJICHUHU.

[IpumeHeHne 3aKOHA COXPAHEHHUS
MEXaHUYECKON SHEPTUU JJI pacyera

MOTEHIIMAIBHON U KWHETUYECKOW SHEPTUM Tena.

Pemenue 3ada4d C UCIIOJIb30BaHUCM 3aKOHa
COXpPaHCHHUA MEXaHUYECKOU OHCPIUH

Hror

0 TIO pa3aerny

40

Pasznea 2. Mexannueckue Ko

Je0aHUA U BOJIHBI

2.1

Mexaau4ueckue
KOJIeOaHus

7

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHU: MePUOI,
4acToTa, aMILIUTY 1a.
MaremaTrudecKku u
MPY)KUHHBIN MasTHUKH.
[IpeBpamienue sHEprun
pH KoJieOaTeTHHOM
JIBIKEHUU.

3aryxaroiue KoieOaHus.
By aeHHbIe KOJIeOaHHs.
Pe3onanc

HaOmronenne konedanuii mo JEUCTBUEM CHUIT
TSOKECTH U YIIPYTOCTH M OOHAPYKEHUE
oJA00HBIX KOJIeOaHUM B OKPYKAIOIIEM MUPE.
AHanu3 kosiebaHui Tpy3a Ha HUTH U

Ha nipyxuHe. OnpenencHue 4acTOThI
KOJIcOaHMI MaTEeMaTHYECKOTO M MPY>KUHHOTO
MAasSITHUKOB.

HabGmronenne u 00bsICHEHNE IBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA
KOJIeOaHW MOIBEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaHmit

I'py3a, IOABCIICHHOTO K JICHTC, OT MAaCChI I'py3a.

Ha6mronenue u o0CyXIeHUE OTBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTb MTEPHOIa
KOJIeOaHMI MPYKMHHOTO MAasITHUKA OT MacChl
rpy3a U KECTKOCTU TIPYKUHBI.

[TpuMeHneHrne MaTeMaTHYECKOTO U TIPYKUHHOTO
MasITHUKOB B Ka4€CTBE MOJICJICH sl ONUCAHUS
KOJIeOaHUI B OKpYKAIOIIIEM MUDPE.

Pemenne 3amay, CBSA3aHHBIX C BRIYUCICHUEM
WJIM OLIEHKOW 4acTOTHI (Meproa) KojebaHui
H3zmepenue yckoperuss c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHu4ecKre BOJIHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpostonbHbIE 1
MoTepeyYHbIe BOIHBI. J[sinHa
BOJIHBI U CKOPOCTb €€
pacrpocTpaHeHus.
MexaHn4eCcKre BOJTHBI

B TBEPAOM TEIIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa U
BbICcOTa TOHA. OTpakeHUe
3Byka. MH(pa3Byk u
yIBTPa3BYK

OOHapyXeHHe U aHAJIU3 BOJTHOBBIX SIBJICHHM
B OKPY>KaOIIEM MHpE.

HaGnronenue pacnpoctpaneHus Mpoa0IbHbIX
Y TIONIEPEYHBIX BOJIH (Ha MOJICNIN) U
0OHapy’KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B IIPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brruucnenue nuHbI BOJTHBI U CKOPOCTH
pacmpocTpaHeHUs 3ByKOBBIX BOJIH.
DKCTepUMEHTAILHOE OMPE/ICTICHUE TPaHHI]
YaCTOTHI CJIBIIITUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnronenue 3aBUCHIMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHUCJIE, C UCITOIH30BaHUEM
MY3bIKaJIbHBIX UHCTPYMEHTOB).

HaGmronenue u o0bsicCHEHNE SBIICHUS
aKyCTHMUYECKOT'O PEe30HAaHCA.
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AHaJIN3 OPUTHUHAIBHOTO TEKCTA, MOCBAIIEHHOTO
WCIIOJIb30BaHUIO 3ByKa (WJIA YIbTPa3ByKa)

B TEXHUKE (IXOJIOKaIHUSI, YITPa3BYK

B MEJIMIIMHE U JIp.); BHINOJHEHUE 3aJJaHUI

0 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no paszueny

15

Pasznen 3. 3JICKTpOMal"HI/ITHOG M0JI€ H DJICKTPOMAIrHUTHBIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE IOJIE. [TocTpoenue paccyxaeHnit, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMArHUTHHIE BOJIHBL. | B3AUMOCBS3b AJIEKTPUUECKOTO U MATHUTHOTO
AJIEKTPOMATrHUTHBIC CaoiicTBa HoJIeH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCnepUMEHTAIBHOE U3YYEHUE CBOMCTB
[IIkasa 3IEKTPOMAarHUTHBIX | AJIEKTPOMArHUTHBIX BOJH (B TOM UYHKCIIE
BOJIH. Mcnionb30BaHue C TIOMOIIBI0 MOOWIJIBHOTO TeNe(oHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTIr€HOBCKUX CHUMKOB
JUTSE COTOBOM CBSI3H. YeJI0BEYECKOTO OpraHu3Ma.
DJEeKTpOMarHuTHas IPUpoJa | AHAIHU3 TEKCTOB, OMHUCHIBAIONINX MPOSBICHUS
cBeTa. CKOpOCTH CBeTA. 3JIEKTPOMArHUTHOTO U3ITyYEHUs B IPUPO/IE:
BonHoBBIE cBOWICTBA CBETa | )KUBBIC OPTaHU3MBbI, U3TyUYCHUs] HEOECHBIX TEJ
(CMBICJIOBOE UTEHUE).
Pacmo3naBanue u aHaM3 pa3IMIHbIX
MPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3ydenune BOIHOBBIX CBOWCTB CBETA.
Pemenwne 3amay ¢ ucnosib3oBaHueM HoOpMy
JUTSI CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJTMHBI
BOJIHBI M YaCTOThI CBETA
Wroro no pazneny 6
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Pa3nen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JlyueBast MOJEb CBETA.
Hctounuku cgera.
[IpssmonuHeHOE
pacnpoCcTpaHEHUE CBETA.
3atmenns Connua u JIyHBL
Otpaxenue cpeta. [Inockoe
3epKajo. 3aKOH OTPaKEHUS
CBETA.

[Ipenomiienune cBeta. 3aKOH
npenaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKECHUE
ceera. Mcnosbp3oBanue
MOJIHOTO BHYTPEHHETO
OTPAXKECHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue onbITOB, IEMOHCTPUPYIOLIUX
SIBJICHUE TIPSIMOJIMHEHHOTO pacpOCTpaHEHUsI
cBeTa (BO3HUKHOBEHHME TCHU U MOJIYTE€HH ),

U WX UHTEPIpETaIrs C UCTIOJIb30BAaHUEM
MOHSTHSI CBETOBOT'O Jyya.

OOBsicCHEHHE U MOJICIIMPOBAHUE COJTHEUHOTO M
JIYHHOT'O 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH YTJjia OTPAKECHUS
CBETOBOIO JIy4ya OT yTJia HaJCHHUS.

N3ydeHune cBONCTB H300paKEHUS B INIOCKOM
3epKare.

Habmronenne n oObsICHEHHE OTBLITOB

10 TIOJIYYCHHUIO H300paKEHUI B BOTHYTOM H
BBINYKJIOM 3epkanax. Habmoaenue u
00BSICHEHUE OIBITOB MO MPEJIOMJICHUIO CBETA HA
rpaHUIIC Pa3JIMYHBIX CPEJl, B TOM YHUCJIE ONBITOB
C TIOJIHBIM BHYTPEHHUM OTPaKECHUEM.
Uccnenoanue 3aBUCUMOCTH yTJia
MPEJIOMIICHHS OT yIJla MaJeHUs CBETOBOTO Jyda
Ha TPAHUIIE «BO3TYX—CTEKIIOM.

Pacrio3znaBanue siBIEHUN OTpaXEHUS U
MPEJIOMJICHHS CBETA B TOBCEHEBHOM JKU3HHU.
Amnann3 1 00bsICHEHHE SBJICHHUS ONTHYECKOTO
MUpaxa.

Pemenwne 3amay ¢ UCIOJIL30BaHUEM 3aKOHOB
OTPKEHUS U MIPEJIOMIICHHS CBETA
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4.2 | JIuH3bl U ONTHYECKUE 6 JIunza. Xox myueid B muH3e. | [lomydeHne n3o0paxxeHHi ¢ MOMOIIbIO
puOOpHI OnTuyeckas cucreMa coOuparole u paccenBaroei JIUH3.
doToammapara, Mukpockona | Onpeaenenne POKyCHOTO PaCCTOSIHUS U
u Teneckona. a3 kak ONTUYECKOU CUJTBI COOMPAIOIICH JINH3HI.
ONTUYECKas CUCTEMA. AHaIN3 yCTPOWCTBA U IPUHLINIIA TEUCTBUSA
bruzopykocTs u HEKOTOPBIX ONTHYECKUX IPUOOPOB:
JAIbHO30PKOCTh (oroanmnapara, MUKpPOCKOIIA, TEIECKOIIA.
N3yueHnne Mozenu ria3a Kak ONTUYECKON
CUCTEMbI. AHANU3 SIBJICHUI OJIM30pyKOCTH
U 1aJIbHO30PKOCTH, IPUHIINIIA JEHCTBUS
OUYKOB
4.3 | PaznoxxeHnue 6enoro 3 Paznoxenue 6enoro cBera HaGnronenue pasznoxenus 6e1oro ceeta
CBETa B CIIEKTP B criekTp. OnbITel HhIOTOHA. | B CHIEKTP.
CioxkeHune CreKTpaabHbIX Hab6ntonenue u 00bsicHEHUE ONBITOB
1BeToB. Jlucnepceus ceeta 0 MOJYYEHHUI0 OEJI0ro CBEeTa MpHU CI0KEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenrie u 00BICHEHUE OTIBITOB
110 BOCHPUATHIO LIBETA IPEIMETOB MPHU UX
HaOJIOJICHUH Yepe3 IIBETOBBIE (PUIBTPHI
(LIBETHBIE OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbie IBJIEHUSA
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u OOGcyxaeHue 1enu onsiToB Pezepdopaa

IIOTJIOICHUEC CBETA
aTOMOM

IUIaHETapHAsi MOJENb aTOMA.
Mopens atoma bopa.
Hcnyckanne u MoriomeHue

10 UCCJICAOBAaHNIO aTOMOB, BbIABHKCHUC
T'UIOTE3 O BO3MOKXHBIX PE3yJibTaTaX OIIBITOB
B 3aBUCMMOCTH OT IIPCAIIOJIaracMoro CTpoOCHUA
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cBera aToMoM. KBaHTHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (POpMYJIMPOBaHUE BHIBO/IOB

U3 pe3yJIbTaTOB OIMBITOB.

OO6cy>xaeHne NpOTUBOPEUHA TITaHETapHOU
MOJIEJIM aTOMa U OCHOBAHUU JIJIsl TUTIOTE3bI
bopa o cranmoHapHbIX OpOUTAX AIIEKTPOHOB.
HaOnronenue CrlomHbIX ¥ JIMHEHYaThIX
CIIEKTPOB U3ITyUYCHUS PA3IUUHBIX BEIIECTB.
OObsiCHEHUE JIMHENMYATHIX CIIEKTPOB U3ITYUCHUS

5.2

Ctpoenue aTOMHOTO
aqpa

PanpnoaktuBHOCTH. Anbda-,
OeTa- 1 raMMa-u3TyYeHUs.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PaanoakTuBHbIE
npespamenus. [lepuon
IIOJIypacnaja aTOMHBIX SIAEP

OO6cy)aeHrne BO3MOXHBIX THIIOTE3 O MOCIISIX
CTPOCHUS sJIpa.

Omnpenenenue cocTana sifep Mo 3aJaHHBIM
MacCCOBBIM U 3apsI0BBIM YUCIIAM U

TI0 TTOJIOKEHUIO B TICPUOIUICCKON CHCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SApa U ero
TIOJIOKCHUS B TIEPUOTNICCKON CUCTEME

U 0-PaMOAKTUBHOCTH.

UccnenoBanue TpeKoB 0-4acTHI] IO TOTOBBIM
dboTorpadusim.

OO6HapyXeHue U N3MepeHne PauamoOHHOTO
(oHA ¢ TOMOIIBIO TO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOMSIINX TIOJT ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcnonp3oBanre paMoaKTUBHBIX U3ITyYCHHM
B MEIUIINHE
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5.3 | SnepHble peakun 7 Anepusie peakiuu. 3akoHbl | PenieHue 3a/1a4u ¢ MCNOIb30BaHUEM 3aKOHOB
COXpPaHEHMS 3apsI0BOTO U COXPAHEHUSI MACCOBBIX U 3apsIIOBBIX YUCET
MacCOBOI'O YHCENI. DHEPrUsl | Ha ONPEAEIIEHUE PE3YJIbTATOB AJIEPHBIX
CBSI3U aTOMHBIX sifiep. CBsI3b | peaklMii; aHAJIU3 BO3MOKHOCTHU WU
MAacCChl U DHEpruu. Peaknimn | HEBO3MOXKHOCTH SIIEPHOM PEAKLIUM.
CUHTE3a U JCICHUS SIEP. OneHka SHEpPrum CBS3U AIEp € UCIIOIb30BAHUEM
Ucrounnku sHeprun ComHna | popmynnsl DUHIITEHHA.
1 3BE31. AnepHas OO0cyxieHue NEePCIEeKTUB UCTIOIb30BaAHUS
sHepreTuka. /lencreus YIPaBJISAEMOTO TEPMOSIAEPHOTO CUHTE3A.
paJMOaKTUBHBIX W3NydeHud | OOCyXeHUE NPEUMYILECTB U SKOJOTUUECKIX
HA JKUBbIE OpraHU3MBbI npo0sieM, CBI3aHHBIX C S/I€PHON 3HEPTEeTHKOM
Hroro o pazneny 17

IToBTOpPUTEIHLHO-00001IIAOIIMH MOAYJIb

[loBTOpEHUE N
00oO01IeHne
CoJIepKaHus Kypca
busuku 3a 7-9 kinaccel

9

Cucremarrzanus u
0000111eHHE TTPEAMETHOTO
COJIEp>KaHMS U OTbITa
JeSITEIbHOCTH,
PUOOPETEHHOTO

MIPU U3YYECHHUH BCETO Kypca
(bU3UKH OCHOBHOTO OOIIETO
oOpa3oBaHUs.

IToaroroBka kK OCHOBHOMY
rOCyIapCTBEHHOMY
’K3aMeHy o (pu3mnke

TUTsT O0y4JarOIIMXCS,
BBIOPABIINX ATOT YUEOHBIH

BrinonHenue yuyeOHbIX 3ajaHuM, TPEOYIOIINX
JEMOHCTPALlUA KOMIIETEHTHOCTEH,
XapaKTEPHU3YIOIINX €CTECTBEHHOHAYYHYIO
IPAaMOTHOCTb:

— IPUMEHEHUS TIOJYYeHHbBIX 3HAHUMN IS
HAy4YHOTO 00BACHEHUS (PU3UUECKUX
SBJICHUM B OKPY>KaKOLIEW PUpPOJIE,

B ITOBCEJHEBHOM KM3HU U BBISBIICHUS
(U3MUECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHM;

— IPUMEHEHUSI OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX YMEHUN

IUIA KCCIIeIOBaHUS (PU3NYECKUX SBIICHU,

IpeaAMET

B TOM 4YHUCJIC OJIA IIPOBCPKHU T'MITIOTE3
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Y BBISBJICHUS] 3aKOHOMEPHOCTEH.

Pewenne pacu€THbIX 3a1a4, B TOM YHCIIE
IPEINOJIAraloIINuX UCIOIb30BaHUE (PUINIECKUX
MOJIEJIEN M1 OCHOBAHHBIX HA COJIEPKAHNUN
Pa3IMYHBIX Pa3AesoB Kypca (GU3KKH.
BrlinonHenue v 3ammra rpymnoBbIX WU
WHIVUBUYAIbHBIX IPOEKTOB, CBA3aHHBIX

C coJiep>KaHUeM Kypca (pU3uKu

HToro mo pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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