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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOTO OOIIero oOOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeactaBieHHbIx B PI'OC 00O, a Ttakke ¢ ydéroMm
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYarOImIMXCS W OpraHM3alMi0 HM3y4YeHHs (QHU3UKU Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHOHAYYHBIX y4EOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiicHHe y4yeOHOro marepuaia Mo rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJEp>KaHUs U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXcs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3rKa SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouosorueii, actpoHoMHerd U Qu3ndeckoi reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HauOojee siCHble OOpa3lpl MPUMEHEHHs HAy4dHOIo MeTojJa
MO3HAHUS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
OpHa M3 MIaBHBIX 33Ja4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YPOBHE IMIPEAINOJAraeT OBJIaJ€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYI0 TPAMOTHOCTb:
® Hay4HO OOBSICHSTH SIBICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTeNbCTBA IS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKM HAa YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yTBepkA€HHON pemenreM Komnermn MunncreperBa npocsemmenus Poccuiickont ®enepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOyYaroIlUXcs K HAyYHOMY HW3YUEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHus | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poH (PU3UKU IJI Pa3BUTHSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oyaymiel mnpodeccuoHaIbHOMN
NEeSITENIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, TOArOTOBKA K JalibHEHIIEeMY 00yYEHHIO B 3TOM
HarpaBJICHUH.

JocTmwkenne STHX Iesieil mporpamMmbl 1o (UM3MKE Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONNX 3a1a4:

e mpuoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e npuoOpeTeHHe YMEHUH ONUCBIBATH U  OOBACHATH (U3UUYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3aJad C MHCIOJIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE yMEHUW HAOMIOJATh MPHUPOAHBIE SBICHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
WU3MEPUTEIEHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHHE WH(OPMALINK;

® 3HAKOMCTBO €O cepamu npodhecCHOHATBHON AEATEIHHOCTH, CBA3AHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme o (Gpu3mke nepedeHs JJabopaTopHbIX paboOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, y4uTellb JejaeT BbIOOp NMPOBENEHMS J1a0OpaTOpHBIX padboT U
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHUi, IpeAIaraéMbIX B paMKax OCHOBHOI'O FOCYJapCTBEHHOIO 3K3aMEHa 0 (PU3HKE.
BocnurarejbHbIl MOTEeHIUAN y4eOHOrO NpeaMeTa «(pHU3UKa» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHUs peau3yeTcs Ha JesITeIbHOCTHON OCHOBE Yepes:

— YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOLIEHUI MEXAy MeJaroruueckuM pabOTHUKOM U €ro
00y4JarIUMuUCs, CIOCOOCTBYIOIIMX IMO3UTUBHOMY BOCHPHUATHIO  OOYYarOIIMMHCS
TpeOOBaHUI M TPOCHO MENAarorn4eckoro pabOTHUKA, NMPUBJICYEHHUIO UX BHUMAHUS K
o0cyxaemMoii Ha ypoke HH(POpMAaIK, aKTUBU3AIMHU UX TI03HABATEIbHOM EATEIbHOCTH;

— noOykaeHne o0ydaroumxcs coOolaTh Ha YpOKe OOIIENpPUHAThIE HOPMBI MOBEIEHUS,
npaBuia OOIIEHUS CO CTApIIMMHU (IEarorMyecKMMHM paOOTHHKAaMHM) M CBEPCTHHKAMU
(oOyyaromuMHucs ), MPUHLIUIIBI y4eOHOU JUCIMILIMHBI U CaMOOpraHU3alluy;

— MpHBJICYEHUE BHUMAHMs 00y4aromUXcs K [IEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha ypoKax
SBJICHUN, OpraHu3anus HX paboThl ¢ MOJTy4aeMoW Ha YpPOKE COLMAIBHO 3HAYMMOM
uHpopMalell — HWHUIMHPOBAHUE €€ OOCYXKICHMs, BBICKA3bIBAaHUS OO0YYaIOUIMMUCS
CBOET0 MHEHHS TI0 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEIl OTHOIICHUS;

— MHCIOJIb30BaHUE BOCIMTATENbHBIX BO3MOXKHOCTEH coJep)kaHusi Y4eOHOro IpenMera
yepe3 JEMOHCTpAalMI0 OOydYaromMMCs MPUMEPOB OTBETCTBEHHOIO, TI'PaXIaHCKOTO
HOBE/ICHUsI, MPOSBIECHUS UEIOBEKOMIOOMSI M J0OpPOCEpAEUHOCTH, uepe3 Moadop



COOTBETCTBYIOIIMX TEKCTOB JJISi YTEHHs, 3aJad JJIsl PEIICHUs, MPOOJIEMHBIX CUTYaIHi
TSt OOCY)KJICHHsI B KJ1acce;

NpUMEHEHHE Ha YpPOKEe MHTEPAaKTUBHBIX (opM paboTel ¢  00Yy4arOIIUMHUCH:
UHMENNeKMYalbHbIX — Uep, CTUMYJIMPYIOIIUX  IO3HABATEIbHYIO MOTHBALUIO
00y4aromuXxcst, OudaKmuyeckoeo meampa, TAe TIOJy4YeHHbIE HAa YpOKE 3HAHHA
OOBITPBIBAIOTCS B TEATPAIBHBIX IIOCTAHOBKAX; OUCKYCCUll, KOTOPBIE AAIOT 00YJaOMINMCS
BO3MOXHOCTh TPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JHAJIOTa; 2pYynHOBOIll
pabomuvl WM pabomsl 6 napax, KOTOPHIE ydaT OOYYaIOIMIMXCS KOMAaHIHOH paboTe u
B3aUMO/JICHCTBHIO C APYTUMH 00yUYarOIIUMUCS;

BKJIIOUCHHE B YPOK MIPOBBIX MPOLEAYP, KOTOPHIE MOMOTAIOT MOJEPKATh MOTHUBAIIHIO
00yJalomMxcs K TOJYYEHUIO 3HAHWH, HAIKUBAHWUIO TTO3UTHBHBIX MEXJIMYHOCTHBIX
OTHOILIEHWH B Kjacce, IMOMOTal0T YCTAaHOBJICHHIO JOOPOXKENIaTeNbHOH aTtMocgepbl BO
BpEMSl YpOKa;

opranuzaiys medcrsa MOTHBHPOBAHHBIX M JPYIMPOBAHHBIX OOYYAIOLIMXCSA HAJ HUX
HEYCIEBAOIMMHI OJHOKIACCHUKAMHM, JAIOLIEr0 OOY4YalOMIMMCSl COLHMATbHO 3HAYMMBIN
OITBIT COTPYAHUYECTBA ¥ B3aUMHOM ITOMOIIIH;

WHUIMMPOBAHUE M TIOJJIEP’KKA HCCIEI0BATEIbCKON AEATEIbHOCTH OOydYaloNmIMXCsl B
paMKax peaqu3anyuy UMH WHAWBHIYAIBHBIX U TPYIIIOBBIX UCCIIEIOBATEIbCKIX MPOCKTOB,
YTO JaCT 00YYaIOIIUMCS BO3MOKHOCTh IIPHOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHHUS
TEOPETUYECKON MPOOIEMBbI, HABBIK T€HEPUPOBaHHS M O(GopMIIeHUsT COOCTBEHHBIX HIEH,
HaBBIK YBOKUTEIHHOTO OTHOILICHUS K YYXHM HJesM, 0(OpMIIEHHBIM B paboTax ApPYrux
UCclieioBaTeei,  HABBIK  IYOJUYHOTO  BBICTYIUIGHHS  TIeped  ayAUTOpHEH,
apryMEHTHPOBaHHS U OTCTAaMBAHUS CBOCH TOUKHU 3PEHHS.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAyKH W3Yy4aroT Ipupony. EcrecTBeHHOHay4HBIN
METO/i TMO3HaHUs: HaOJII0JIeHHe, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMXKEHUE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(GUBUYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBBIC, IEKTPUIECKNE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. @®wusnueckue MPUOOPHI U MPOIEAYpa MPSMBIX U3MEPEHHIN aHAJOTOBBIM U ITU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. OmnpeneneHue NEHBI JSICHUS KAl U3MEPHUTEIHLHOTO MPUOOpa.

N3mepenne paccTOsTHU.

3. UMsmepenue o0bEMa KUAKOCTU U TBEPJOTO TENA.
4. OmnpeneneHue pa3MepoB MaJlbIX TEIL.
5. MsmepeHue temieparypsl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa W JlaT4MKa

TEeMIEPaTypHI.
6. IlpoBenenue wmccineqOBaHUS TO TPOBEPKE THIIOTE3BI: JAITBHOCTH MOJETA MIAPHKA,
MYIIEHHOTO TOPH30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. OMBITHI, JI0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JlBmkenne yactuil BemiecTBa. CBSI3b CKOPOCTH MABIDKEHHUS YACTHI[ C TEMIIEPAaTypOH.
bpoynoBckoe nBuxenue, Auddysus. BzanMopelicTBue dYacTHIl BEIIECTBA: MPHUTSHKEHUE U
OTTaJKUBaHUE.

ArperaTHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ¥ TBEPIBIX
(KpHCTAUIMYECKUX) Tel. B3aWMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGmronenue siBieHMiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTATKMBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCIOIb30BaHNEM GoTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS TA30B.

3. OmnbITl IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUSL.



Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.

Mexanuueckoe JBHUKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
Cpenssist cKopocTb ITpY HEPAaBHOMEPHOM JBMKEHUU. Pacd€T myTH 1 BpeMEHU BUKEHUS.

SBneHue wmHepuMu. 3aKOH MHepUuHU. B3aumoneicTBuE Teln Kak IpUYMHA H3MCHECHMS
CKOPOCTH IBMKEHHUsS Tel. Macca kak Mepa mHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakrepucTtuka B3aumojeiictBus ten. Cuna ympyroctu M 3akoH ['yka.
W3mepeHue cuwiibl ¢ NMOMOLIBIO JWHAMOMETpa. SIBieHue TaroreHus u cuna Tspkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec Ttema. HeBecomocts. CnojkeHue CHil, HaIpaBJICHHBIX I10
onHOI npsimoil. PaBHozelicTBytomas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HalGmroeHne MexaHn4ecKoro JIBUKEHHUs Teja.

2. H3mepeHne CKOPOCTH NPAMOIUHEHHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS MHEPLIUU.

4. HalGnroneHue u3BMEHEHHsS! CKOPOCTH MIPU B3aMMOJICHCTBUH TEIL.
5. CpaBHEHME MaccC 110 B3aUMOJCHCTBHIO TEIL.

CrnosxeHue Cull, HalpaBJICHHBIX 110 OJJHON MPSMO.

Jlabopamopnwsie pabomot u onvimeol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJENH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).

2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUA OpycKa WM MIapHKa [0 HAKJIOHHOU
MJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbl OT
MIPUJIOKEHHOMN CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPHUKACAIOUINXCs TOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUYEHU JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JIaBJIEHUs ra3a oT 00béMa, TeMieparypsl. [lepenada naBneHuss TBEPABIMU TEIAMH, KHUJIKOCTSIMU
u razamu. 3akoH [lackans. [THeBMaTndeckue MamuHbl. 3aBUCUMOCTb JABICHHS XKHJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AaBieHHe. IIpUUMHBI CyIECTBOBAHHUS BO3TYLIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl n1s wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleiicTBUE JXUAKOCTH U ra3a Ha MOrpyk€HHOE B HUX Teso. BrlTankuparomas (apxume1oBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTbH JaBJIEHUS T'a3a OT TEMIIEPATYPBhI.

2. Tlepenaua naBneHus )KUIKOCTBIO U Ta30M.

3. Coolmaronmecs CoCy/bl.

4. T'mapaBinyecKui mpecc.



[IposiBneHue necTBuss aTMOCHEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTh Tena Hu
IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITANIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.

VYcioBue IIaBaHus TEN: IUIABAaHME WM IIOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH Teja U KUAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh
4acTH Telna.

OnpeneneHre BBITAJKUBAIONIECH CHIIbI, JIEUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TeEIO B
KUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrPYKEHHON B JKUKOCTh YAaCTH TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU M ONpeaeseHue eé
Ipy30I0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanundeckas pabora. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAs TIUIOCKOCTh. I[IpaBmio paBHOBecHs

pplyara.

[Ipumenenue npaBuiia paBHOBECUS! pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.

KHH IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHHU3MbI B 6BITy U TCXHUKC.
MexaHuueckas OHCPI'HUs. Kunernueckas wu MNOTCHIHUAJIbHAsA OJOHCPIHA. HpeBpaIueHHe

OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXpaHEHUs IHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimot.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TPU PABHOMEPHOM [BHKEHUH Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBHM paBHOBECHS pplyara.
3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.
4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTHUHU.
8 KUIACC

Pa3nen 6. TerioBble siBJIEHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOW TeOpur CTpOEeHHsI BelecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyld. ONbIThl, MOATBEPKIAIONINE OCHOBHBIE TIOJOKEHUS
MOJIEKYJIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammnyaeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KaNWULIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.



Temneparypa. CBs3b TeMIEepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHMS YacTHL.
Buytpennsist sHeprusi. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEprum: Temonepesadya u
coBepieHre padoThl. Bupl Termionepeaayn: TemIoNpoOBOJHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuecTBo TEmioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMEH U TEeIoBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBrneHue u oTBepleBaHUE KPUCTAILTUYECKHX
BEIIECTB. YAenbHas Teryora ruaBieHus. [lapooOpa3oBanue u KoHjeHcarus. lcnapeHue.
Kunenne. YnaenpHast Temnora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMoc(hepHOro JaBiIeHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Mpunmuner pabotel TemoBbix aBurarteneit KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPY>KarOUIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
Habmtoienue siBieHnii cMauMBaHUsI U KaMWUTSIPHBIX SBICHUH.
Habmtoienue TemnoBoro pacivpeHus Ted.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUHU 00bEMA U HarpeBaHUU WM OXJIAKICHUM.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buae! renonepenaun.
OxJnaxieHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUTIAMH.
. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
. Habnronenue xunenus.
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. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TIIaBJIEHUH.

13. Mojenu TEeIIOBLIX IBUTaTeNE.

Jlabopamopuvie pabomul u onvimol.

1. OnbITHI O OOHAPYKEHUIO NEHCTBUS CHJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbITHI O BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbIThl 0 HAOMIOAECHUIO TEIJIOBOTO PACUIMPEHHUS Ia30B, KUAKOCTENH U TBEPBIX TEJl.
4. OrmpezenieHne aBJIeHUS BO3AyXa B OJJIOHE MINPUIIA.
5. OmnbITel, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh MHaBIICHUs BO3AyXa OT €ro o0béMa u

HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JIMHEWMHOW 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

7. HaOmroneHue u3MeHEHMs] BHYTPEHHEHW 3HEpPrUM Tejla B pe3ysbTare TeIuloneperadu 1
paboThI BHEIIHUX CHJL.

8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.

9. OmpezneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TpU TEIUIOOOMEHE ¢
HarpeTbIM METAJUNINYECKUM I[IUIHHIPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpoluecca UCIIapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIaXKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.



Pazgen 7. diekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onexrpuzanus Ten. JlBa poja aJIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX T€1 OT BEJIMYMHBI
3aps110B U PACCTOSHUS MEXKAY TEIaMH).

Onexrpuueckoe none. Hanpsox€HHocTh 2nexTpudeckoro nons. IIpuHnun cynepnozunun
IIEKTPUYECKHUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
aTtoMa. [IpoBOHUKY U JUBJIEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUUYECKOrO 3apsa.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUYECKOrO TOKa. McTouHukM
IIOCTOSIHHOIO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckasd unenb. Cuna Toka. OnekTpuuyeckoe HampspbkeHHe. ConpoTHBIICHHE
IIPOBOJHMKA. YJIEJIBHOE CONPOTUBJICHHME BemecTBa. 3akoH Owma Uil  ydacTka LEeHu.
[TocnenoBarenbHOE U MapajiebHOE COEMHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3/IEKTpUUECKOro ToKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U MIOTPeOUTENHN AIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHUe.

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
MarnuTtHoe noJie 3eMJIM U ero 3Ha4eHHe N5 ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe nosie
ANEKTPUYECKOrO TOKa. [I[pumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha IPOBOJHUK C TOKOM. OJEKTPOJABMIraTellb IIOCTOSHHOro Toka. lcmonbs3oBanue
JIEKTPOABUTaTENIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. [lpaBuno  Jlenna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW HHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMbIX HCTOYHUKAX SHEPIHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3apSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOINA.

OneKTpocTaTU4ecKast UHIYKIIHS.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIS.

VM cTOYHMKHY ITOCTOSIHHOTO TOKA.
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JIeficTBHS 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJKOCTH.
. 'a30BbIi1 pa3psn.
. I3mepeHne CHiIbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYICCKOr0 HANIPAXKECHUSA BOJIBTMCTPOM.
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. PeoctaTt u MmarasuH conpoTUBIECHUN.

. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.

. MonenupoBaHrie HEBO3MOXXHOCTH pa3/I€JIeHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX N1OJIEH ITOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.
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. MarauTHoe 1moJjie TokKa. DJIeKTPOMAarHurT.

N
o

. JleficTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.



21.
22.
23.
24.
25.

OEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

I/ICCJIGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIAU.

Oneitel Dapanes.

3aBUCUMOCTb HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
OJeKTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopuwvie padbomot u onvimeol.

1. OmpbITHI O HAOIOICHHUIO FIEKTPU3ALMH TNl MHIYKIIHMEH U IPH CONPUKOCHOBEHUU.

2. HccnenoBanue 1eWCTBUA AIEKTPUYECKOTO 1101l HA IPOBOAHUKHU U TUAIIEKTPUKU.

3. CoOopka u mpoBepka pabOThI AEKTPUICCKOM IEMU MTOCTOSTHHOTO TOKA.

4. H3MmepeHHe U pEryaupoBaHUE CUIIbI TOKA.

5. HM3mepeHune u perylnupoBaHUE HANIPSIKCHMUS.

6. HMccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OmnbIThl, JAEMOHCTPUPYIOIME  3aBUCUMOCTb  3JEKTPHUYECKOIO  CONPOTHUBIICHUS
IIPOBOJHMKA OT €70 JJIMHBI, IUIOIIAJH IIONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IlpoBepka mnpaBuia CIOKEHUS HANPSDKEHUH IPU IOCIEAOBATEIbHOM COEIMHEHUU
JIByX PE3UCTOPOB.

9. Ilposepka npaBuiia Jyisl CUJIbI TOKA NP NapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUUECKOIO TOKA, UYLIEr0 YEPE3 PEIUCTOP.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 JaMIIOUYKY, OT HaIPSHKEHHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. UccnenoBaHre MarHUTHOTO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHuTHOrO IOJIsI IOCTOSHHBIX MAarHUTOB HpU UX OOBEAMHEHUU W
pa3JelIeHUN.

16. MccnenoBanue JENCTBUS DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKU C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. M3y4eHue AeCTBHUSI MArHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTaHOBKH.

21. OnbITHl 10 HMCCIIEOBAHUIO SIBJIEHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEIOBaHUE
M3MEHEHUH 3HaYeHMsI U HalpaBJIE€HUS MHAYKIIMOHHOIO TOKa.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHTEIHHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBMXKeHue. HepaBHOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOpPOCTh Tella INPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE mipsiMoNinHelHOe BkeHne. CBoOoaHoe manenne. OnbIThl

lamunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
yIJI0Basi CKOpOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

10



ITepsoiii 3akoH HeroTona. Bropoii 3akoH Hptorona. Tpetuit 3akoH Herorona. [lpuniun
CYNEPIIO3ULUHU CHUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUSI CKOJIBKEHMSI, CHJIa TPEHHS
IIOKOSI, JPYTHUE BUBI TPCHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOI'O TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHus.
JBuxenue 1uianer Bokpyr Comnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
HEPETPY3KH.

PaBHOBecue marepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEIa
C 3aKpEIUIEHHOH OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3smenenue umnynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. Casi3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IHOBEPXHOCTBIO 3EMIIM.
IToTreHumanpHas dHeprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmoneHne MexaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUN IBMXKEHHS OJHOTO M TOTO K€ Tella OTHOCUTEIIbHO
pa3HBIX TEJI OTCUYETA.

H3MmepeHne CKOpOCTH U YCKOPEHMSI IPSMOJINHENHOTO IBUKEHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

HaOGnronenue 1BUKEHUs Tea 10 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTtemMe orcuéra «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’)KEHUU OTHOCUTEIBbHO KaOuHEeTa PU3UKH.

o v kAW

3aBUCUMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEUCTBYIOIIEH HAa HETO CUJIBL.

8. HaOmroneHue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. H3menenue Beca Teia IIpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummyisca Ipu B3aMMOJECUCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECHCTBUH TEll.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBUH.

14. HaGmroieHNe peakTUBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHHE MEXaHNYECKOW YHEPTUH IIPH JIBHKEHUU TeJla 0] IEHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoncTtpyupoBaHue TpakTa I pa3srOHAa M JAJbHEHIIETO PaBHOMEPHOTO JIBHUKEHUS
HIapHUKa WIH TEIIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHUS OpycKa WM JBHXKEHHS IapHUKa 0
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHHU NPH PAaBHOYCKOPEHHOM JIBUXKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

11
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10.

11.

[TpoBepka THIIOTE3BI: €CIOM TPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOpPOCTH MNYTH OTHOCATCA KakK pAng HEYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKH BPEMCHU OAMHAKOBEI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIbl HOPMAJIBHOTO
JIABJICHUSI.

Onpenenenne kKodhUIMEHTa TPEHUS CKOJBKCHHS.

Onpenenenue KECTKOCTU NPY>KUHBI.

Omnpenenenne paboOTBl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPH30HTAILHOW TOBEPXHOCTH.

Onpenenenre padOThI CHIIBI YIPYrOCTH TpPU TOABEME TPy3a C HCIOIb30BAHUEM
HEIIOABUXKXHOT'O YU ITOABUXKXHOT'O 6JIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
KonebarenbHoe nBrkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TMEpUO, 4YacToTa,
amMIuMTyaa. MaTemMaTuueckuid W TNPYXKUHHBIA MasTHUKU. [IpeBpaieHue »HeEpruu mpu

KOJIE0ATEIbHOM JIBUKCHUU.
3aryxaromue kojebanus. BeinyxkaenHsle KojcOanus. Pe3onanc. MexaHHMYECKHE BOJIHBI.

CaoiicTBa MexaHn4ecKuX BOJH. [IpononbpHbIe U nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacipocTpaHenus. MexaHndyeckue BOJHBI B TBEPIOM TeJle, CECMUYECKUE BOJHBL.
3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmonenue konebaHu Tel MOA JeMCTBUEM CUJIbI TSXKECTU U CUJIBl YIPYTOCTH.

2. HaGmonenue xoneOaHUi rpy3a Ha HUTU U Ha IPYy>KUHE.

3. HaOmroneHue BBIHYX/IEHHBIX KoJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOI0JIbHBIX U IONIEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKycTHYecKui pe30HaHC.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenune 4acTOTHI M EPHOAA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NEepHOa KOJeOAaHUN MPY)KMHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TepHuoja KoyieOaHUI MOJBEIIEHHOTO0 K HUTH Ipy3a OT
JUIMHBI HUTH.

4. HccrnenoBaHue 3aBUCUMOCTH IepHojia KojaeOaHUH MPY)KHUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHoJa KOJeOaHWIl Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMepuoja KojleOaHui MPYKHUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Paszpnen 10. DnekTpoMarHuTHoOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BonH. IlIkana OJICKTPOMArHMuTHBIX BOJIH. Hcnons3oBanue SJICKTPOMArdHuTHBIX BOJIH IJISA COTOBOH

CBs3H.

DneKkTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
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1. CBoiiCTBa AIEKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBELI€e SIBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. lIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenomiienue cBera. 3aKoH npeaomiieHus cBeta. IlolHoe BHyTpeHHEee OTpaKEHUE CBETA.
Hcrnionb30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B numH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckorna. ['na3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. Cii0kKeHHE CIIEKTPaTbHBIX 1IBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue caera.
Onrtruyeckuii CBETOBO/I.
Xon styueit B coOnparomiei Jmnse.
Xox JIydeil B paccenBarole JIMH3E.
[Tosryuenue n300pakxeHUit ¢ MOMOILBIO JIUH3.
[Tpunuumn neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOIA.
10. Mopens ria3za.
11. Pa3noxeHue 6enoro cBeTa B CIEKTP.

W NOU kR WNE

12. ITonyuenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCIMOCTH YyTJIa OTPAKEHHsI CBETOBOTO JIy4ya OT yrijia MajaeHusl.

2. H3yueHue XxapaKTepUCTUK N300paKEHHs MPEAMETa B IIIOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCUMOCTH YIiia MPEIOMIICHHSI CBETOBOTO JTyda OT yria MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yeHnue n300paskeHN ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne HOKyCHOrO pacCTOSTHUS M ONITHYECKON CHIIBI COOMPArOIEeH JINH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

No uvk

OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAONIONCHUU 4Yepe3 IBETOBBIC
(GUIBTPBHIL.

Pa3nen 12. KBanToBble siBJICHHS.

OmneiTel Pesepdopaa u nmnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
NorJoleHne ceeta atoMoM. KBaHThl. JInHeyaThie CIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oera- u ramma-mznydenus. CTpoeHHE aTOMHOTO sifpa.
Hyknonnas Mopens aromHoro sapa. M3oromel. PanunoaktuBHBIE mnpeBpamieHus. llepuon
MoJTypacmaaa aTOMHBIX sIJiep.

Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOT0 U MAaCCOBOTO UMCEN. DHEPrus CBSI3U
aToMHBIX siaep. CBs3b maccel UM SHepruu. Peaknuu cuHte3a u AeneHus sanep. Vcrounuku
sHeprun ConHIA U 3BE3 .
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Anepnas sHepreTuka. JleicTBUS paAuOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.
Hemoncmpayuu.

CHexTpsl U3IYy4eHUS U TOTJIOIICHHUS.

CrieKTpbl pa3IMyYHbIX T'a30B.

CrnekTtp Bogopoza.

Habumonenune tpekos B kamepe BuibcoHa.

AR wN e

Pabora cuéTunka HOHU3UPYIOIINX U3TYyUEHU.
Perucrpanus uzinydeHus: npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HaGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3ITy4EHHUSI.

2. HccnenmoBanue TPEKOB: HM3MEPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. HM3mepenue pagnoakTHBHOTO (hoHA.

IHoBTOpPHUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK ~ MOAY/Ab MpelHa3HaueH [UIsi CUCTeMaTH3aluk |
00001IeHUsT TTPEIMETHOTO COICPIKAHMSI M OIBITA IEATEIIbHOCTH, IPUOOPETEHHOTO TIPH U3YUCHUU
BCEro Kypca (hM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaroMMXCsl, BBIOPABIIKUX 3TOT Y4€OHBIN MpeaMeT.

[Ipy wu3yuyeHUHM JAHHOTO MOJIYJS pEATU3yIOTCd M CHCTEMAaTU3UPYIOTCS  BUIbBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METalpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yueHus, (popmMupyercs e€CTeCTBEHHOHAy4dHas
rPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJICIOBAHMS SIBJICHUU NPUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSICHATh (PUINYECKUE SBJICHUS, MPUMEHSSI IOTYYCHHbIC 3HAHUS,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IprHIMIIUANBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3Jieia pean3yeTcs 3a CUET TOro,
YTO 00yUaroIuecs BBIMOIHSIOT 3a1aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH (GU3HUECKUE SIBICHUS
B OKPY’KaIOIIEH MPUPO/IE€ U MOBCETHEBHOMN KU3HU;

MCIIOJIH30BaTh HAYYHBIE METO/bl MCCIIEOBAHUS (U3UYECKUX SBJICHHUI, B TOM YHCIE NS
MIPOBEPKH THIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MPAKTHYECKOTO HCIOJIb30BaHMUS PA3JIMUYHBIX HCTOYHHKOB JHEPrUM Ha OCHOBE
3aKOHa MIPEBPAILICHUS 1 COXPAHEHHS BCEX U3BECTHBIX BUIOB DHEPTHUH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MIPECAMETHBIX O6p330BaTeJ'IBHHX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyeckoi
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTHKECHUSAM POCCUNHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0CYKJIE€HHH OOIIECTBEHHO 3HAYMMBIX M 3THUECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HaHME BAKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLUIIOB B IEATEIBHOCTH YYEHOIO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IIEHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HaHHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOTMH, BaKHEHMILIEH COCTABIIAIOIECH KYJIbTYpBI;

- pa3BUTHE HAYYHOI JII0003HATEILHOCTH, MHTEpPECA K UCCIIET0BATEIBCKON ACATEIBHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOUMOHAJIBHOIO 0JIATONOTYYHS:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, BaXXHOCTH IMpaBuil O€30IacHOro IOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, cC
JIEKTPUUYECKUM U TETJIOBBIM 000pYIOBaHUEM B IOMAIITHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUICHUM MPAKTUYECKUX 33Jay (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3alM, Topojia, Kpas) TEXHOJIOIMYECKOH M  COLMAlIbHOM  HAmpaBJIeHHOCTH,
TpeOYIOLIMX B TOM YUCIIe U PU3MUECKUX 3HAHU;

- HHTEpeC K MPaKTHUYECKOMY U3Y4EHUIO podeccuil, CBI3aHHbIX C (PU3MKOMH;

7) 3K0JI0TrMYEeCKOT0 BOCIIMTAHMS:

- OpHEHTalMsl Ha MpUMEHEHHE (QU3NYECKMX 3HAaHUM JUIsl pelleHus 3ajad B olbsactu
OKpY’KaIOIEeH Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBHI
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX peleHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTH BO B3aUMOJCHCTBUM MPHU BBHINOJIHEHUH MCCIEAOBAaHUNH U TMPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- TOTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUH, B TOM 4YHcle (OpPMYIHpOBaTH HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SIBJICHUSX;
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® - OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;

¢ - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3U IIPUPOILL, 06H.[CCTBa 1 3KOHOMHMKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYI CpeAy, BO3MOKHBIX

IrI100aIbHBIX HOCJIC,Z[CTBI/Iﬁ.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOydvaromierocss OyayT cGOpPMHUpPOBaHbI MeTampeAMeTHbIE Ppe3yJbTAThI,
BKJIIOYAIOINE II03HABATENIbHbIC YHHBEpCAJbHBIC YueOHbIC JEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE IEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAINU, OCHOBAHHS JJIs1 0000IIeHNUS
Y CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUHUsl B pacCMAaTpUBaeMbIX (DaKkTax, JaHHBIX U
HAOIIOICHUSX, OTHOCSAIIMXCS K (DU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIC CBSI3UW IMPU U3Y4YEHUU (PU3UYECKHUX SBICHUN U
MIPOLIECCOB, JI€NIaTh BBIBOJABI C MCIOJb30BAaHUEM JEAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOYEeHUH, BBIIBUTATh THIIOTE3BI O B3AUMOCBSI35X (DU3NYECKUX BEINYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CIOcOO pelleHuss y4deOHOW (HU3MYecKoll 3agaum
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHUs, BBHIOOP Hambojee MOIXOIAIIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBbIe nccienoBaTenLCKHe AeliCTBUSA.

MCIIOJIH30BaTh BOMIPOCHI KaK MCCIIEI0BATEIbCKII HHCTPYMEHT MTO3HAHNS,

MMpOBOANTH I10 CaMOCTOATECIIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NIECKOTO SBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTb M JJOCTOBEPHOCTh MH(OPMAIIUIO, NMOIYYEHHYIO B XOJI€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh O0OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHEIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh TPEINON0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
uH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOW yueOHO! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATh WH(POPMALIMIO PA3TUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(OpManuu u
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMH, IHarpaMMaMH, HWHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC y‘leﬁHBle JelCTBHUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTabOPaTOPHBIX paboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMbI U BBICKA3bIBATh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJIepKaHUe 0IaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTAaBJIAITb CBOU CYXKACHUA C CYXIACHUAMU AOPYIrux YYaCTHUKOB JOMajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIIUH;

BBIPpAXXaTb CBOXO TOYKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAThL BBITIOJIHEHHOT'O (bI/I?;I/I‘-IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb W HUCIHOJb30BaTh IMPCUMYIICCTBA KOMaH,Z[HOfI u PIH,I[HBHI[yaJIBHOfI pa6OTbI
NIPU PEUICHUU KOHKPETHOM (pu3ruecKoi mpoOIeMsl,

MNpUHHUMAThL LCJIU COBMECTHOU ACATCIIbHOCTH, OPraHU30BbIBATH HeﬁCTBHﬂ no eé
JOCTHDKEHUIO: PACIPEeNIATh PO, 00CYKAATh MPOLECCH U PE3yJIbTaThl COBMECTHOU
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO 4acTh Pa0OThI, JOCTHras Ka4eCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMUH TNPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUS.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranmu3anus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peILICHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IUYHBIX MOAXO0JAX MNPUHATHUSA pelIeHUuil (MHIAWBUAYAJIBHOE,
INPUHSITHE PELIEHUs B TPYIIIE, IPUHATHE PELICHUH IPyIIon);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHHUI;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIHHOCTh (B TOM YHCJIE€ B XOJ BHIMOJTHEHUS (PHU3HUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIETU U YCIOBHSM;

CTaBUTb ce€0s1 HA MECTO APYrOro 4eJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
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NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad HiId B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOII0JCHHE,
SKCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, )KHUIKOE, razoo0pa3zHoe), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOJICHCTBYOIAs cuia, nedopmanus (ympyras, IUJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeJl, pABHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChbIO BpAallCHUs, Iepefada JaBleHUs TBEPIAbIMU
TEJIaMH, KUAKOCTSIMH | Tra3aMu, aTMOC(EpHOE TaBJICHUE, INIABAaHHUE TEJl, TPEBPALICHUS
MEXaHMYECKOM HEPTUM) MO OMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPY>KAIOIIEM MHUpE, B
TOM YuCie (PU3UYECKHUE SIBJICHUS B MPUPOAC: MPUMEPHI JBWIKCHUS C PA3IMYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIBI TPEHMS B IPUPOJLE U
TEXHHUKE, BJIHUSHHUE aTMOC(EPHOTO AABIICHUS HA XUBOW OpraHusM, IJIaBaHHe phbIO,
pbplYard B Teje YelOoBEeKa, MPU STOM MEPEeBOAUTHh MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, IyTb, CKOPOCThb, CPEIHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJIa TPEHUs, [aBIICHUE
(TBEpHoOro Tema, >KMIKOCTH, Tra3a), BBITAIKHBAIONIAs cHUlla, MeXaHU4eckas pabora,
MOIIIHOCTh, IIJICUO CHJIBI, MOMEHT CHJIbl, KOI(PQUIMEHT TMOJEe3HOTO JeHCTBUS
MEXaHU3MOB, KHHETUYECKass M TOTCHIMAJIbHASI DHEPTusi), IPU OMHUCAHUHU TPABUIHHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCIIOIB3YEMbIX BEIMUYUH, UX 0003HAUYCHHS U €AMHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNbBI, CBA3BIBAIOIIME MAaHHYIO (PU3UYECKYIO
BEJIMUMHY C JIPYTHMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYeckue SBICHHUS M MPOIECCH, HCIONb3Ys
npaBujia CJIOXKEHUs CUJ (BIOJIb OJHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIIO» MEXaHUKH,
3aKOH COXpaHEHUsI MEXaHWYECKOM DHHEpruu, MNpU OSTOM JaBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHUE;

OOBSACHATh (U3UYECKUE SBJICHMS, MPOLECChl W CBOWCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallUi MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JTOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 u3y4YeHHBIX CBOWCTBAa (DU3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH,;

18



pemath pacuéTHble 3agayd B 1-2 1eicTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBI,
CBs3bIBalOIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHajM3a YCIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DU3WYECKHE BEIUYMHBI B (POPMYINIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI pEIICHUS
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTY4€HHON (PU3NYECKOM BETMUUHBL;
pacrio3HaBaTh NPOOJIEMBbI, KOTOPhIE MOXXHO PEUINTh NPU TMOMOIIM (PHU3HUECKUX
METOI0B, B OINHCAaHUM MHCCIEJOBAHUS BBIICNATh IPOBEPAEMOE IPEIIOIOKEHHUE
(rumote3sy), paszauyaTh M HMHTEPIPETUPOBATH IOJTYYEHHBIH pe3yibTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, IEJIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 10 HAOIIOAEHUIO (PU3MUECKUX ABICHUNA WM (PU3MUECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPATh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBL;
BBITOJIHATH MPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUiIbl U
TEMIIepaTypbl C MCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alHCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM NIPSMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PABHOMEPHO JIBUXKYILETOCs
TeJla OT BPEMEHU JIBIDKCHHSI TE€Ja, CHIIBI TPEHHUSI CKOJBKEHUS OT Beca Teja, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOLAIu
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YIJIMHEHUS NPYXKHUHBI, BBITAIKHBAIOIEH
CHIIbl 0T 00bEMa HOrpYyKEHHOM YacTH Tela M OT IUIOTHOCTU OJKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIIOBHU TIJIaBaHUS TEJN, YCIOBHH pPaBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHUs, cOoOMpaTh YCTAaHOBKY U  BBINOJHATH
U3MEpEeHus, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pe3yJbTaThl MOJy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE TPEUIOKEHHBIX TaOJHII W TpaduKoB,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICIOBAHUS;

NPOBOJUTh KOCBEHHBIE W3MEPEHUs (PU3MUECKMX BENMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOro Tela, CHJIa TPEHUS CKOJIbXKEHHUS, JaBJI€HUE BO3/1yXa,
BBITQJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAss Ha MOTPY)KEHHOE B KHJIKOCTh TeJoO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), cIenys MpeaoKEeHHON
WHCTPYKIWU: TIPU BBHIMOJIHEHUH U3MEPEHUN COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISITh 3HAYCHNE HCKOMOW BEIMYHMHBI;

coOnrofarh TMpaBuja TEXHUKHM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3pIBaTh MPHUHIUIBI JCUCTBUS TPUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOILIAIOIINECS COCY b, GapoOMeTp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOHl Ha WX OmMcaHus (B TOM YHUCIE: TMOALIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), UCTONB3ysl 3HAHUS O CBOWCTBAX (PH3MUECKUX SIBICHUH M HEOOXOTUMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMepax) MPaKTUYECKOTO
UCITOJIb30BaHUSl (PU3MUYECKUX 3HAHWHA B TOBCEIHEBHOW JKM3HM I OOecredeHus
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0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleH Cpese;

OCYILECTBIISATh OTOOp HMCTOYHMKOB HMH(popManyu B MHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMUXCS 3HAHUN U IIyTEM CpPABHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISITh HHGOPMAIUIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON
WJIA MOXeET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MIPU BHIMOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
($U3NUECKOr0 CoAep)KaHUs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHeT,
BJIAJCTh MpPHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGPOPMALUU W3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUsI HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIMK (PU3NIECKOTO COAEPKAHMSI, B TOM YHCIIe MyOJIUYHO JeNaTh
KpaTKue COOOIICHHSI O pe3y/bTaTax MPOEKTOB WU YUeOHBIX UCCIIEIOBaHU, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALUEH;

[P BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiessiTh 0013aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMU 33/1a4aMU, CJIEIUTh 32 BBIIIOJIHEHHEM IUIaHA
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMO/ICUCTBUE, YUUTHIBAasE MHEHUE OKPYKAOILIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMYECKUE M amMopdHble Tena,
HACBILICHHBIN ¥ HEHACBILICHHBIN 1ap, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUN 3apsl, IIEKTPUUECKOE
1oJie, MPOBOJHUKU U JUAIEKTPUKH, TOCTOSIHHBINA SJIEKTPUYECKUH TOK, MarHUTHOE
ToJIE;

pasznuyath SBJICHHS (TEIUIOBOE pACUIMpEHUE M C)KaTue, TeIulonepenaya, TEeIIOBOE
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALUS,
IUIaBJICHUE, Kpuctajum3auuss  (OTBEpIEBaHUE), KHIIEHUE,  Terulonepenadya
(TEnIoNnpoOBOJHOCTh, KOHBEKIUS, W3JyYEHHUE), DJIEKTpU3alusl TeJl, B3auMOJICHCTBUE
3apsAa0B, ACMCTBHSI AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHCTBHE
MarHuToB, AEUCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
WUHAYKIHMS) TI0 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KAIOILEM MHpE, B
TOM yucie (U3NUecKue SBIEHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHHE U
KalMWUISIpHBIE SIBJICHUST B TPUPOAE, KpHUCTaUIbl B mpupoae, uznydenue CounHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, UHes, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPTaHHU3MOB,
MarHuTHOE Moje 3emid, JApeiid MOJII0COB, pOJib MAarHUTHOTO MOJS Ul JKU3HM Ha
3emJie, ONSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;
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OTIHMCHIBATh U3yYCHHBIE CBOMCTBA TE U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJUYECTBO TEIJIOTHI, YyHeiIbHAas
TEIJIOEMKOCTh ~ BEIIECTBA, YJElbHAs TEIUIOTAa TIUIABJICHUS, YACJIbHAas TEIioTa
napooOpa3oBaHus, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
NEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCHUTEJIbHAS BIAKHOCTh BO3JyXa, SJICKTPUUECKUN
3apsif, cuja TOKa, OJIIGKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIECHHE IPOBOJHUKA,
yIIETBHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOITHOCTh JIEKTPHUECKOTO TOKA), IPH
OMKMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MYECKHN CMBICI HWCHOJIb3YEeMbIX BEIUYHH,
0003HaYeHHs] U €AMHULIBI (PU3UUYECKUX BEJIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TIpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NICCKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHe SBJICHHUS M MPOLECCHI, HCIOJb3Ys
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpPHH CTPOEHHUS BEIlEeCTBa,
MPUHIMIT CYMEPIO3UIMK ToJied (HAa KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHECHHS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHia, 3akoH COXpaHEHUS
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTU4YeCKOe BHIPAKECHHUE;

OO0BSCHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE W3 1—2 JIOTMYECKHUX IIIaroB C
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3HUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEI;

pemiate pacuéTHble 3adauyud B 2-3 JEWUCTBUA, HCIONB3YysSd 3aKOHBI U (POPMYIIBL,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEOCTATOK JIAHHBIX JUIsI PEHICHUS 3aauH,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE /IS €€ pelIeHUs, POBOAUTH PACUETHI U
CpPaBHHBATh MMOJTYYCHHOE 3HaYeHHE (PU3NUECKON BEIMUYUHBI C M3BECTHBIMH JaHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PpEHIUTh MPU TOMOIIU (HUIHIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAaHHE  HUCCJIENOBAHMS,  BBLACIATH  IPOBEPAEMOE
MPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh TOPSIKA TPOBEICHUS HCCIIEI0BAHMUS,
JienaTh BIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (PU3UYECKUX CBONCTB
Ten (KamwuUIApHBIE SBJICHMS, 3aBUCHMOCTBH JaBIIGHHUS BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JTYyUYEHUU OT LIBETA
u3Ny4aronie (moriomaromniei) TMOBEPXHOCTH, CKOPOCTh HCMAapeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel W
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJICUCTBUE IMOCTOSHHBIX MarHWTOB,
BU3YaIH3aIisi MATHUTHBIX MOJIeH MOCTOSTHHBIX MarHUTOB, AEUCTBUS MAarHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOABUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh TMPOBEPSEMBIE TIPEINOIOKEHUs, CcOOUpaTh
YCTAaHOBKY W3 TMPEIJIORKEHHOTO OOOpYJOBaHHUS, OMHUCHIBATH XOJ OMNBITA W
(dbopMyITHUpOBaTh BHIBOIBI;

BBITIOJIHSITH TPSIMBIE U3MEPEHHS TEMIIEPaTyphl, OTHOCUTEIFHON BIQKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSOKEHHUS C HCIIOJNB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
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(GU3nM4ecKUX BEIMYUH, CPAaBHUBATh pE3YylbTaThl H3MEPEHUM ¢ Y4ETOM 3aJaHHOU
abCOIIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT JIPYroi ¢
MCIIOJIb30BaHUEM IPSMBIX U3MEpPEHUH (3aBUCHUMOCTb COIPOTUBIICHUS IIPOBOJHHUKA OT
€ro JJIHMHBI, IJIOLAJN MONEPEYHOIo CEUYEHHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IPOBOJIHUKA, CUJIbI TOKA, UAYILETr0 Yepe3 IPOBOJHHK, OT HANPSHKEHUS Ha POBOJHHKE,
UCCJIEJOBAHKUE II0CIIEI0OBATEIbHOTO W IApAJUIE]BHOTO COEJUHEHUM MPOBOJIHUKOB):
IUITAHUPOBATh HCCIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICAYs
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3y/bTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOJuI U TpaUKOB, AETaTh BBIBOBI 0 PE3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHbIE M3MEpEHUs (HU3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOILIHOCTh JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, coOUpaThb AKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
IPEJJI0KEHHON UHCTPYKIMU, U BBIYUCIISATh 3HAUEHNUE BEIHUNHBI,

coOuoaTh TMpaBWjia TEXHUKH 0Oe30macHOCTH mpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YUYEHHBIX HIPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € OHNOpPOH Ha MX OMHUCAHUA (B TOM YHCIIE: CUCTEMa OTOIIEHHsS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETpP, BOJIBTMETP, CUETUUK 3JIEKTPHUUECKON
SHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPOIPHUOOPHI
(mpuMepsbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUIATEIb
MOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAHUS O CBOHCTBaX (PHM3MUYECKUX SBICHUH U
Heo0XouMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPUTEIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUUECKUX LIEeTel C MOCIeN0BaTeNbHbIM U NapauIeIbHbIM COETMHEHUEM
3JIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB MIEKTPUUECKUX IIeTIeH;
IPUBOJIUTH TpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O NpUMepax) MPaKTUYECKOTo
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJAHEBHOW KM3HM AN oOecredeHus
0€30MacCHOCTH TpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YCTpOiCTBaMu,
COXpaHEHMsI 370pPOBbsi M COONIIOIEHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpere;

OCYIIECTBIISATh TMOUCK HHpopManuu ¢(usnueckoro coaepxkanuss B MHTepHere, Ha
OCHOBE MMEIOIMXCS 3HAHUW M NYTEM CpaBHEHHS JOINOJIHUTENbHBIX HCTOYHHKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS NPOTUBOPEUMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOIHEHUN YUEOHBIX 3a/laHU HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3NYECKOTr0 COJEep)KaHUs, CIPAaBOYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJIQ/IeTh NMpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUH U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE MHCHMEHHBIE M KpAaTKUE YCTHBIE cOOOIIeHus, o00oO0mIas
UHPOPMALIMIO U3 HECKOJbKUX HCTOYHHMKOB (PU3NYECKOTO COAEp)KaHUs, B TOM UHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM
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NEeSTeNIbHOCTH, MPU 3TOM TPaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmmapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYIICHHE MTPE3CHTAIHCH;

IpPU BBINOJHEHUU Y4YeOHBIX MHPOEKTOB M HCCIEAOBaHUN (U3UUYECKUX MPOILIECCOB
pacrpenenats 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 32 BBINOJHEHHEM IIJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJleKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTb  T[PYIIBL,  BBICTPaWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, POSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCY€Ta, MaTepuajbHash TO4YKa, TPACKTOPUS,
OTHOCHUTEIIbHOCTh MEXaHMYECKOIo JABMKEeHHUs, nedopManus (yrnpyras, miacTHueckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEperpy3ku, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHHYECKHe KOJICOaHWS W  BOJIHBI, 3BYK, WHQPa3ByK H©  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CIIEKTPhl HCIyCKaHWs W ToOronieHus, anbda, Oera- M ramma-
W3IJIy49CHHUS], U30TOIIbI, SACpPHAs SHEPTeTHKA;

pa3iuyath SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE T, PABHOMEPHOE
JIBIDKEHUE 110 OKPY)KHOCTH, B3aUMOJICMCTBHE TeJ, PEAKTUBHOE JIBIXKCHHE,
Kojie0aTeIbHOE JIBIDKEHUE (3aTyXarllue M BBIHYKICHHBbIE KOJIeOaHHs), PE30HAaHC,
BOJIHOBOE JBWXKEHHUE, OTpPaXEHUE 3ByKa, NPSIMOJMHEUHOE paclIpOCTPAHEHHUE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0esoro cBeTa B CIEKTP W CIIOXKEHUE CIHEKTPAJIbHBIX I[BETOB, AMCIIEPCUS CBETA,
€CTeCTBEHHAsl PaJMOAaKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CHEKTpa H3JIy4eHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUHN B OKpY’KaroieM Mupe (B
TOM uucie (HU3NYECKUE SIBJICHUS B MPHUPOE: NMPWIMBLI U OTJIHUBBI, JBUKCHHUE TIJIAHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, ILyHaMH, 3XO, I[BE€Ta Tel,
ONTHYECKHWE SBIEHUS B  TMpPHUPOAE, OHONOTHYECKOe  JEHCTBHUE  BUIMUMOTO,
yIbTPa(PHOIETOBOTO M PEHTIEHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTHUBHBIN
($oH, KOCMHYECKHE JIy4H, pPaJHMOAKTUBHOE W3JIyYeHUE TPUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYCHH Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPAKTUYECKYIO 33/1a4yy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIE CBOWMCTBA (TMPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NIECKUE
BEITMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBIDKCHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJTHOTO TMAJCHHs, BEC Telld, UMITYJIhC Tela, UMITYIbC
CHWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MMOTCHIIUATbHAS HEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TTOTCHITHATbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
SHEPrHsi, TOJIHAS MEXaHWYeCKas DJHEprus, IMEepHoJ M 4YacToTa KoJieOaHWU, IMHA
BOJIHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
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Cpefbl), MPU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHM CMBICI HCIOJIb3yEeMBbIX
BEJINYMH, OOO3HAYECHUS M eIUHUIBI (DU3MYECKHX BEJIUYMH, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUN CYNEPHO3ULUU CHUII,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHHUsS M IIPEJIOMIIEHHS CBETA, 3aKOHbI COXPAHEHUs 3apsJOBOIO U
MaccoBOro 4YHCel TMpU SACPHBIX peakUusX, IMpd HTOM JlaBaThb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (hU3HYECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd  NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (UIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3Y
3aKOHBl M (HOpMyJibl, CBsI3bIBatOLIME (PU3UYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChiBaTh KpaTKOe YCJIOBME, BBIABIATH HEJIOCTAIOIINME WIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIC AJISI PEHICHUS,
IPOBOIUTH PACYEThl M  OICHHWBATh PEATUCTUYHOCTH TIOJTYYEHHOTO 3HAYCHUS
(bu3M4ecKoil BEITUUNHBL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NpPU TOMOIIM (PU3MUIECKHUX
METOOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJKAa IPOBEIECHUS MCCIEJOBAHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHUN U OTIBITOB;

IPOBOJUTH OMNBITHI MO0 HAOIIOJCHNUIO (PU3MUECKUX SBICHUN MM (PU3HUECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MassTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCUMOCTb OT aMIUTUTY/Abl MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE pacpoCcTpaHeHne
CBETa, pa3JIO’KEHHE OEJoro cBeTa B CIEKTpP, U3YYEHHE CBONCTB H300pa)keHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIoIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOIO HaOOpa 000pyI0BaHMsI, OTIUCHIBATH X0 ONbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIBI;

OPOBOJIUTH NPU HEOOXOAWMOCTH CEPUI0 TPSAMBIX W3MEPEHUH, OIpenenss cpelnHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparole JMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJMTH HCCIIEIOBaHHE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEpPEHHH (3aBHCUMOCTh IyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuoja KolebaHud MaTreMaTu4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIjla OTPaKEHHUS CBETa OT yria MaJeHus u
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUpPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKux BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;
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IPOBOJIUTH KOCBEHHBIC H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHUE Tejia NMPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHsI CKOJIBKEHHUS, MeXaHHuYecKas pabdora u
MOIIIHOCTb, 4YacTOTa M TepUuoja KoJeOaHWH MaTeMaTHYeCKOro U IPYXHUHHOIO
MasiTHUKOB, OITHYecKas cujia CcoOuparolield JMH3bI, pPaJAUOaKTUBHBIN  (OH):
IUTAHUPOBATh HU3MEpPEHUs, COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIIIOJIHSTH
U3MEpEHUS, Cenysl NMPEeAJIOKEHHON MHCTPYKLMH, BBIUUCIISITH 3HAUEHUE BEJIIMYUHBI U
AQHAIN3UPOBATh IIOJYYEHHBIE pE3ylbTaThl C YYETOM 3aJaHHOM MOrpEeLlIHOCTU
W3MEPEHHUI;

coOioaTh TMpaBWjia TEXHUKH Oe3o0macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKHX MOJENEH: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOYEUHBIM MCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHeTapHasi MOZENb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOPOIl HA UX ONUCAHUS (B TOM YHUCIIE: CIUJOMETP, JATUYMKHU MOJIOKEHNUS,
pPacCTOSIHUSA U YCKOPEHMSI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, poToanmnapaT, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIe PUCYHKH M3yYEHHBIX TEXHUYECKHUX YCTPOUCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB IMPH PEHICHUH Y4eOHO-
IIPAKTUYECKUX 3a/lad, ONTUYECKUE CXEMbI JUIsl IOCTPOEHUSI U300paK€HUN B IUIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HHM IS 0OECredeHUs
0€30IacCHOCTH TpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMuy,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolllei cpere;

OCYIIECTBIIATh MOMCK HMHPOpManuu (uzndeckoro conaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI MOMCKOBBIA 3ampoCc, HAaXOAUTh IYTH OIpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33JaHUIl HAYyYHO-TIOMYJISIPHYIO JINTEPATYpPy
(GU3MUEeCKOro Ccojep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJa/IeTh NpUEMAMM KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHN U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTyIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, MyOJUYHO MPEACTaBIATh
pE3yJbTaThl MPOEKTHOW WM HCCIIEN0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIMOJIb30BaTh HM3YYCHHBIM MOHATUHHBIA ammaparT M3y4yaeMmoro pasiena (U3MKd Hu
COMPOBOXKAATh BBICTYIUIGHHE Mpe3eHTalueld ¢ Yy4ETOM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 bubmmorexa LIOK
' ¥ A https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
99 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 hgpil;ll()nféeiiasi.ru 175416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nommorexa [O

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
2 )41 4 1
3 HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 1 2
33 Cuma. Bupt cun https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEpALIMU 3 bu6mmoreka [IOK
' TeJIaMU, KUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6mmoreka [JOK
A P 1
° 300Ta  MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3ME! S ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
. M 4 1 1
53 CXAITCCRAL FHEpTIA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TensioBbIe siBJICHUS
bubmuorexa [JOK
1.1 C 7 7
TPOCHIE M CBOHCTRA BEMECTEa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
CIVIOBLIE HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U MX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 hgpsj,l:l;ll(r);]rlKCiZcL)f).ru 17f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHRIC ABACHIA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 C) 4
HICKTPOMATHITTHA HHAYIHIA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
12 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
13 3 10 3
AKOHET COXpAHCHITt https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 M o 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCIUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKkTpoMarHuTHoeE NoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnmuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA
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bubmuoreka [JOK

4.1 2
3aKOHLL pacHpOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubmorexa LIOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 A 7 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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