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IHHOACHUTEJIBHAA 3AIINCKA

ConeprkaHue IporpaMMbl HarpaBiIeHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHOW TPAMOTHOCTH y4alllUXCs M OPTaHU3aLUI0 N3Y4YeHUs (PU3MKHU Ha JesTeIbHOCTHOM
OCHOBE. B Hell yuuTBHIBalOTCS BO3MOMKHOCTHM IpeaMera B peanusauuu TpedboBaHuilh. PI'OC OOO k 1uiaHHpyeMbIM JUYHOCTHBIM M METANpPEAMETHBIM
pe3yiabTataM 00y4eHus, a TAKXKe MEXIIPEIMETHbIE CBA3H €CTECTBEHHOHAYUHBIX YY€OHbBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 001IEro 00pa3oBaHus.

OBHIAS XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA «®U3UKA»

Kypc ¢usukn — cucremooOpa3yronuii A eCTeCTBEHHOHAYYHBIX YU€OHBIX MPEJAMETOB, MOCKOIbKY (PH3NUECKUE 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4aeMbIX XUMHUEH, Ouoynoruei, actpoHomuedl m (usmveckoil reorpaduein. Pusznka — 3TO MNPEIMET, KOTOPBIM HE TOJBKO BHOCHT OCHOBHOH BKJIAJ B
€CTeCTBCHHOHAYYHYIO KapTHHY MHUpPa, HO W TPeNoCTaBisieT Haubojee sICHbIE OOpas3ibl MPUMEHEHHs HAyYHOTO METOJa MO3HAaHUs, T.e. CIoco0a MOTy4YeHHUs
JOCTOBEPHBIX 3HaHUHU 0 mupe. Haxonen, ¢pusnka — 3T0 IpeaMET, KOTOPbII HapsAdy ¢ IpYTMMHU €CTECTBEHHOHAYyYHBIMHU IIPEIMETaMU JIOJKEH JaTh IIKOJIbHUKAM
MpeJCTaBICHUE 00 YBICKATEIbHOCTH HAYYHOTO HCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEILHOTO OTKPBITHSI HOBOTO 3HAHUSI.

OpnHa U3 rIaBHbBIX 337a4 GU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 0011ero 00pa3oBaHus COCTOUT B (JOPMHUPOBAHNYU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M UHTEpeca
K HayKe y OCHOBHOM Macchl 00y4aroIMXcs, KOTOpbIE B JajibHEHIEM OyIyT 3aHATHI B caMblX pa3HO o0pa3HbIX cdepax aearenbHocTd. Ho He meHee BaxHOM
3ajjaueil ABJIsIeTCS BBISIBIIEHUE U ITOATOTOBKA TAJAHTIMBBIX MOJIOABIX JIOAEH U1 MPOAOIDKEHUs 00pa30BaHus U JalibHelel npodeccuoHalIbHOM 1eATeIbHOCTH B
00JIaCTH E€CTeCTBEHHOHAYYHBIX HCCIECOBAHUNA W CO3JaHMM HOBBIX TeXHOJOTHH. COrIacHO NPHUHATOMY B MEXIYHAPOTHOM COOOIIECTBE OIPENEIICHHIO,
«EcTecTBeHHOHAy4YHAass TPAMOTHOCTb — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHMMATh aKTUBHYIO IPayKJAHCKYIO MO3UIMIO IO OOLECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3aH-
HBbIM C €CTECTBEHHBIMH HayKaMH, U €ro FOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HJiesMU. HayduHO IpaMOTHBIN 4elOBEK CTPEMMUTCS y4yacTBOBAaTh B
apryMEHTHPOBAHHOM OOCYXJI€HUH MPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM M TEXHOJIOTUSIM, YTO TpeOyeT OT HEro CIEAYIOUIMX KOMIIETEHTHOCTEH:
Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHHMBATh U TIOHUMATh OCOOEHHOCTH Hay4YHOT'O MCCIIEI0BAaHNUS,

UHTEPIPETUPOBATH JJTaHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3aTEIbCTBA AJIs IOJIyUYEHUS BBIBOJIOB.

N3ydenue ¢pus3nku ciocoOHO BHECTH peIIaloNInil BKIaJ B (POPMUPOBaHUE €CTECTBEHHOHAYYHONW IPaMOTHOCTH O0yYarOIINXCS.

HEJHA U3YYEHUS YYEBHOI'O IIPEJIMETA «®U3UKA»

Ilenn wu3yueHuss ¢GU3MKM Ha YpPOBHE OCHOBHOro oOmiero oOpasoBaHus onpezencHsl B Konnenuuu npenogaBaHus ydeOHoro npeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peaau3yroliX OCHOBHbIE 0011e00pa3oBaTeIbHble IPOrpaMMBbl, YTBEpkAEHHOHN pemenneM Kosieruu
MunucrepcTBa npocseienus: Poccuiickoit deneparyu, npotokoi ot 3 nexadpst 2019 r. Ne [1K-4BH.

Lenu nzydenust u3uku:

npuoOpeTeHne HHTepeca U CTPEMIICHHS 00YUJaIOIIMXCS K HAYYHOMY M3yYeHHIO TPUPOIbI, Pa3BUTHE MX MHTEIJIEKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (POPMUPOBAHKE UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yUEeHHUsI OCHOB CTPOCHHUS MaTepHH U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHUE MTPEICTAaBICHUN O posid (U3UKH JUTSl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX cdepax Oyayiiel npodeccuoHanbHOM AeITeNbHOCTH, CBA3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JalbHEHIIeMy O0y4eHHUIO B
3TOM HaIpaBJICHUU.

JIOCTHKEHHE ATHX 1IeJIel Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus 00EeCIeUnBACTCS PEIICHHEM CIEAYIONIHNX 3a1a4:

IpUOOpETEHNE 3HAHUM O IUCKPETHOM CTPOCHHH BEILECTBA, O MEXaHUUYECKHX, TEIUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHSIX;

npuoOpeTeHne YMEHUN OMUCHIBATh U OOBSCHATH (PU3NUECKUE SIBJICHUS C UCIIOIb30BaHUEM TOJTYYEHHBIX 3HAHUH;

OCBOEHHE METOJIOB PEIIECHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C UCIOIb30BaHUEM (PU3MUECKUX MOJIeNeil, TBROPYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;
pa3BUTHE YMEHUI HaONIONaTh MPUPOAHBIC SBJICHHUS U BBINOJHATH OIBITHI, Ja0opaTopHble pabOThl M SKCIEPUMEHTAIbHBIE MCCIEIOBAHUS C HCIOJIb30BaHHEM
M3MEPUTENBHBIX PUOOPOB;



OCBOCHHE NMPUEMOB paboTHI ¢ HH(pOpMaIuel PU3NIECKOTO CoMepKaHMs, BKIIOUas HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKECHUAX (DU3UKU; aHATIH3 U KPUTHUECKOE
OIlCHUBaHWE WH(OpMAIUK;

3HaKOMCTBO CO cdepaMu NpOo(PecCHOHATBHON NEATETbHOCTH, CBA3AaHHBIMU C (U3UKOH, U COBPEMEHHBIMHU TEXHOJIOTHSIMHM, OCHOBAHHBIMH Ha JIOCTHKCHHSAX
(bU3UYECKOI HAyKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cooterctBun ¢ @I'OC OO0 dusuka sBisiercss 0053aTeNbHBIM MIPEIMETOM Ha YPOBHE OCHOBHOTO 0011er0o oOpazoBanus. [lanHas mporpamMMa mpeaycMaTpiBaeT
n3ydyeHue U3k Ha 6a30BOM ypoBHE B 7 Kjlacce B 00béMe 68 ywacoB mo 2 yaca B HEACIIO.

COILEPKAHUE YYEBHOI'O ITPEIMETA

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEr0 MUPa

®dusnka — HayKa 0 IpUpOe, U3ydaeT (pu3ndecKue SBICHHUS: MEXaHUYECKHE, TeIUIOBBIC, SJICKTPUUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Oduznyeckue BenuynHbl. M3mepenue ¢pusznueckux BenunuuH. Ousndeckue npudopsl. [lorpenHocts u3Mepenuidi. MexayHapoHasi CUCTeMa eAMHHII.

Kak ¢usmka u npyrue ecTtecTBEHHBIE HAayKH H3y4daloT NpHpony. EcTecTBeHHOHaydyHBIH METOJ MO3HAHHWS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOTO BOIIPOCA,
BBIIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, 00bsICHEHHE Habto1aeMoro aBiieHus. Onucanne GU3n4ecKux SBICHUN ¢ TOMOIIbIO MOJIENICH.
JdeMoHcTpanuu

1. MexaHuueckue, TEIJI0OBbIE, EKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npruOOpsI U MPOLEAYpa MPSIMBIX H3MEPEHHI aHAJIIOTOBBIM B U(POBBIM TPUOOPOM.

JlaGopaTropHble padoThbI M ONBITHI

1. Onpenenenye LEHbl JeNEHNs IIKAIbl U3MEPUTENBHOIO Ipudopa.

2. U3mepeHue pacCTOSHUM.

3. U3mepenne 00bE€Ma )KUAKOCTH U TBEPAOTO TeNa.

4. OnpeneneHue pa3MepoB MaJIbIX TEJl.

5. U3mepenue temneparypsl Ipy MOMOILHN KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

6. [IpoBeneHue ncciaenoBaHus O MPOBEPKE TMITOTE3bI: NATbHOCTh MOJETA IApUKa, MYIIEHHOT0 TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIe CBeACHUS 0 CTPOCHUH BelleCTBA

CrpoeHue BemliecTBa: aToOMbl U MOJIEKYJbI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAIOLIUE AMCKPETHOE CTpoeHue BemlecTBa. OIBITHI, J0Ka3bIBAIOIINE AUCKPETHOE
CTPOEHHE BEILECTBA.

JIBmxenue vactuil BemecTBa. CBsS3b CKOPOCTH JBWIKEHHUS YacTHI] ¢ Temmeparypoil. bpoyHoBckoe nemwkenue, nuddysus. BzaumoaeiicTBue dyacTuil BemecTna:
MPUTSKEHUE U OTTAJIKUBaHUE.

ArperaTtHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIABIX (KpUCTAIMYECKHX) Tell. B3auMocBsI3b MeXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHHSIX M MX aTOMHOMOJEKYISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHUI BOJbI. B3aMMOCBSI3b MEXIy CBOWCTBAMH BEIIECTB B
Pa3HbIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUN BOJbl. OCOOEHHOCTH arperaTHbIX COCTOSIHHIMA
BOJBI.

JdemMoHcTpauuu

1. HaGmronenue OpOYHOBCKOTO JBMIKECHUSI.

2. Habmonenue muddysum.

3. HabGmtoienue siBieHUIA, OOBSICHSIIONINXCS TPATSHKEHUEM FITA OTTAIKUBAHUEM YaCTHI] BEIIECTB.

JlaGopaTropHbie padoThI M ONBITHI

1. Ouenka aquamerpa atoma METOAOM PsiIOB (C Ucronb3oBaHueM (hoTorpaduwii).

2. OnBITH IO HAOIIOICHUIO TETNIOBOTO PACIIIUPEHUS Ta30B.



3. OnbITHI IO OOHAPYKEHUIO JCHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSHKEHUSI.

Paznen 3. /IBu:keHUe U B3aUMOAeiiCTBUM

Mexannueckoe ABUKeHHE. PaBHOMEpHOE U HepaBHOMepHOE JiBUKeHue. CkopocTh. CpenHss CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUM. PacuéTr nmyTu u BpeMeHu
nBukeHus. PaBHomepHoe n HepaBHOMepHOE ABUkeHue. CkopocTh. CpeaHsisi CKOPOCTh PYU HEPAaBHOMEPHOM JIBKEHHUH. Pacuér myTH 1 BpeMEeHU JIBUKECHUSI.
SIBnenue uHepuuH. 3aKOH MHEpLMM. B3anMopelcTBre Ten Kak INpUYMHA U3MEHEHUs CKOPOCTH JBMXKEHMs Tell. Macca Kak Mepa MHEepTHOCTH Tena. IlnoTHocTh
BenlecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIECTBA.

Cuia kak xapakTepucTtuka B3aumojencTBus ten. Cuna ynpyroctd u 3akoH ['yka. M3MepeHue cuibl ¢ IOMOIIBIO JTUHAMOMETpA. SIBJIEHHWE TATOTEHHUS M CHJIA
Tsokect. Cuna Tsbkectd Ha apyrux mianerax (MC). Bec tena. HeBecomocTs. CiioxkeHne CHl, HallpaBJIEHHBIX 10 OJHOM mpsMoii. PaBHonelicTByromas cwit. Cuma
TpeHusl. TpeHue CKOoIbKEeHUs U TpeHue nokod. Tpenue B npupoje u rexuuke (MC).

JdemoHcTpauuu

1. HaGmroteHne MeXaHu4eCcKOoro JTBUKCHHS Tela.

2. VI3mepeHue CKOpOCTH MPSMOIMHENHOTO IBUKEHHUS.

3. HaGmroieHue siBICHUS MHEPIHH.

4. HabnroneHre n3MeHEHUs! CKOPOCTH MPH B3aUMOJICHCTBUU Tell.

5. CpaBHeHuE Macc MO B3aUMOJICHCTBUIO TEIL.

6. Cno)keHue CUJl, HalpaBJICHHBIX 110 OJHON MPSMOM.

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBMXKEHMs (IIApUKa B KUAKOCTH, MOJIENH AJIEKTPUUYECKOT0 aBTOMOOWIIA U T. 11.).

2. OnpeneneHue CpeiHe CKOPOCTH CKOIBKEHHS OpyCKa MM IIapyKa MO HAKJIOHHOM TIOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO TENA.

4. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTskeHus (edopmanin) Npy>KMHbBI OT IPUIIOKEHHOU CUJIBL.

5. OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBIKEHUS OT Beca Tella U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBjienue TBEPABIX TeJl, JKUAKOCTEH U Ta30B

Hapnenune. CriocoObl YMEHbILIEHHS U yBENUYEHUs JaBieHus. JlaBieHue rasza. 3aBUCHMMOCTb JaBJeHHs raza oT oObéma, TemmnepaTypsl. Ilepenaua naBrieHus
TBEPABIMU TEJIaMU, XKUAKOCTAMU U razamu. 3akoH [lackans. [THeBMaTHueckne MamMHbBI. 3aBUCUMOCTh JABJICHMS KUAKOCTU OT TNyOMHBL. ['mapoctarnueckuit
napazgokc. Cooburaromuecs cocyabl. [ uapapmnueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atmocepHoe naBneHue. [IpuumHbl cymiecTBoBaHHMS BO3AylmIHOW oOosiouku 3emnu. Ombit Toppuyemnu. M3mepenue armocdepHOro
naBiieHusl. 3aBUCUMOCTh aTMOC(EPHOro J1aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 u3MepeHust atMoc(hepHOro JaBieHHUs.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3myxornnaBanue.
JdemMoHcTpanuu

1. 3aBHCHMOCTB JaBIEHUS ra3a OT TEMIEPATYPBI.

. Ilepenava naBieHHs! )KUAKOCTHIO U Fa30M.

. CooOmtarommuecs cOCybl.

. 'mppaBnuueckuii mpecc.

. [IposiBneHue necTBus aTMOCHEPHOTO JTABJICHHS.

. 3aBUCUMOCTb BBITAJIKUBAIOILICH CHIIBI OT 00BEMA MOTPY>KEHHON YaCTH TeJa U IIIOTHOCTH JKUAKOCTH.

. PaBEHCTBO BBITAJIKMBAIOILIEH CHJIBI BECY BHITECHEHHON KUIKOCTH.

. YciioBue 1u1aBaHus TeN: JIaBaHUE WU TIOTPY>KEHUE TEJNl B 3aBUCUMOCTH OT COOTHOLIEHMSI IIJIOTHOCTEN TEJIA U )KUJIKOCTH.

JlaGopaTropHbie padoThI M ONBITHI
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1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHON B KUAKOCTh YACTH Tela.
2. Onpenenenre BhITAIKMBAIOIIECH CHIIbI, JEMCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, AEUCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT Macchl Teja.
4. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMa NOrpyKEHHON B KHUJKOCTh YaCTH Tejla U OT
IJIOTHOCTH KHUJKOCTH.
5. KoncTpynpoBaHue apeoMeTpa Win KOHCTPYUPOBAHUE JIOAKH U ONPEICIICHUE €€ IPy30IM0AbEMHOCTH.
Pa3nea 5. PaGora n MOIIHOCTB. JHEpPrus
Mexanunyeckas pabora. MOIIIHOCTb.
[IpocTble MexaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecusi peiyara. IlpuMeHeHue mpaBuWiia paBHOBECHs pblyara K OJOKY. «30510TOE
npasuio» Mexanuku. KIIJ] npocteix Mmexanu3moB. IIpocTeie MEXaHU3MBI B ObITY U TEXHUKE.
Mexanunueckas sHeprusi. Kunetnueckast 1 noreHiuanbtas sHeprus. [IpeBpariienne ogHOro Buj1a MEXaHUYECKOM SHEPTUU B IpYroi. 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHMKE.
JdeMoHcTpanuu
IIprMepsl IPOCTBIX MEXAHU3MOB
JlabopaTopHbie padoThl U ONBITHI
1. Onpenenenne paboOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JBM)KEHUU TeJla [0 FOPU30HTAIbHON OBEPXHOCTH.
2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.
3. U3mepenue KIIJl HakIOHHOMN TJIOCKOCTH.
4. N3y4yeHue 3aKOHA COXpaHEHUsI MEXaHUYECKON SHEPIUH.
IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI
N3ydyenune Qu3uku B 7 Kjacce HaAmMpaBieHO HA JOCTHXKEHHE OOYYarOIIMMHUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX PE3yIbTaTOB OCBOCHHUS y4EOHOIO
IpeaMera.
JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe socniuTanme:
MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3MUECKON HAYKU;
[IEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUHCKUX YIEHBIX (DU3UKOB.
Fpam‘dancxoe u nyoeuo-npaecmeeuuoe eocnumanue:
TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJI€HHUHU OOIIECTBEHHO-3HAUMMBIX M 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHXKEHUN
¢bu3uku;
OCO3HaHUE BaXXHOCTH MOPAJIbHO-3THYECKHUX MTPUHIUIIOB B JEATEIBHOCTH YYEHOTO.
Ocmemuueckoe socnumanue:
BOCIIPUATHE SCTETUUECKUX KayecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO ITOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
0CO3HaHME IIEHHOCTH (PU3NUECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHHsI MUPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaXKHEHUIIIEH COCTaBISIONIEH KYIbTYpHI;
pa3BUTHE HAyYHOH JI0003HATEIILHOCTH, HHTEPECa K UCCIIEA0BATENBCKOMN 1 TETbHOCTH.
(Dopmuposanue KyJtbmypbol 300p06b}l U IMOUUOHATIBHO20 6ﬂazon0ﬂyuuﬂ:
OCO3HaHME LEHHOCTH 0e30MacHOro odpasa >KU3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaXKHOCTU MpPaBUJ OE30MacHOrO MOBEACHHS Ha TPAaHCIOPTE, Ha
JOPOrax, ¢ 3JEKTPUYECKUM U TEIIOBBIM 000pYJOBAHUEM B JOMAIIHUX YCIOBUSIX;
c(OpMHPOBAHHOCTH HaBBIKA pe(IeKCUH, PU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOT'O JKe MpaBa y IpYroro 4eiaoBeKa.



Tpyooeoe éocnumanue:

aKTUBHOE y4acTHE B PEIICHUU MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH, IIKOJbI, TOPOa, Kpasi) TEXHOJIOTHYECKON M COIMATLHOW HAIPABIEHH OCTH, TPEOYIOMIHNX B
TOM 4HUCJIC U (I)I/ISI/I‘IGCKI/IX 3HaHI/II\/'I;

MHTEpEC K MPAKTUYECKOMY H3yYCHHIO Npodeccuid, CBA3aHHBIX C (PUBUKOIL.

IKonozuueckoe gocnumanue:

OpHUCHTAHA Ha INPHUMCHCHUC (1)I/ISI/I‘IeCKI/IX 3HAHUI IJIs1 pCUICHUA 3ala4 B obnacTu Opr}KaIOHIeﬁ CpE€Abl, IJIAaHUPOBAaHUA IOCTYIIKOB W OLCHKH HMX BO3MOXHBIX
IIOCJIEICTBUM I OKPY’KAIOILEH Cpebl;

OCO3HaHHE TIJI00AIHLHOIO XapakTepa SKOJIOrHYECKHUX HpO6J'IeM n HYTeﬁ HX PCIICHHA.

Aoanmayus o0yualoue2oca K U3MEHAIOUWUMCA YCI0BUAM COUUAILHOUL U RPUPOOHOIL CPedbl:

MOTPEOHOCTH BO B3aUMO/ICHCTBUY MPH BBIMIOTHEHUN UCCIICIOBAaHUH U MTPOEKTOB (DM3MUECKOM HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JAPYTUX;
IMOBBIIIICHUEC YPOBHS CBOEH KOMIETEHTHOCTH 4epe3 MPaAKTUUYCCKYHO ACATCIIbHOCTD,

MOTPEOHOCTH B (POPMUPOBAHNUY HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITHPOBATH UJICH, TOHSATHUS, TUIOTE3Bl O (PU3NYCCKUX OOBEKTaX W SBICHUSX,

OCO3HAHHC ,HCCI)I/II_II/ITOB COOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEH B 00J1aCTH (I)I/ISI/IKI/I;

TUTAHHPOBAHHUE CBOCTO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYCCKUX 3HAHMIA,

CTPCMJICHUC aHAJIMU3HUPOBATH U BBIABJIATL B3aUMOCBA3U IIPHUPOADLI, O6IJ_[CCTB8. 1 3KOHOMHKH, B TOM 4YUCJIC C UCIIOJIBb30BaAHUCM CI)I/ISI/I‘ICCKI/IX 3HaHPII>i;

OIICHKA CBOUX JIEUCTBUH C YUETOM BIMSIHUS HA OKPYXKAIOILIYIO CPEAY, BOBMOXHBIX I100aTbHBIX MTOCIIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

YHuBepcanbHbIC M03HABATEIIBHBIE IECTBUS

basosvie nozuueckue oeiicmeus:

BBIABJIITE U XapPaKTCPU30BATh CYHICCTBECHHBIC ITPU3HAKN 00BEKTOB (HBHCHHﬁ);

YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINKI, OCHOBAHUS /i1 000OIICHHS U CPAaBHEHUS;

BBIABIIITE 3dKOHOMEPHOCTU U ITPOTHBOPEYHA B paCCMATPHUBACMBIX (1)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/ISIX, OTHOCAIIUXCA K (1)1/13qu0ng SABJICHUAM,

BBISIBIIATh TPUYUHHO-CJICICTBEHHBIC CBSI3M MIPH U3YYCHUH (DU3NUYECKUX SIBJICHUH U MPOIIECCOB; JEJIaTh BBHIBOBI C UCTIOIB30BAHUEM JIETYKTUBHBIX U WHYKTUBHBIX
yMO3aKHIO‘-IeHI/II\/’I, BBIABHUI'aTh TUIIOTC3bI O B3aUMOCBA34AX (1)1/13I/I‘ICCKI/IX BCJINYHMH,

CaMOCTOSITENILHO BBIOMpPATh CHoco0 perieHusi y4eOHOH (u3nyeckoil 3amauu (CpaBHEHHE HECKOJIbKHUX BapMAaHTOB pPELICHHs, BHIOOp Haubosiee MOIXOJSIIEro C
y‘léTOM CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/IeB).

basoevie uccneoosamensckue deiicmeus:

HCIIOJIB30BATh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKHﬁ UHCTPYMCHT ITO3HAHUA,

MMPpOBOAUTD MO CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIHN (1)I/I3I/IquKI/II>'I OKCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAaHUC (I)I/ISI/I‘{CCKOPO SIBJICHHA,
OIICHUBATh HA TPUMEHUMOCTH U JIOCTOBEPHOCTHh HH(POPMAIIHIO, TIOTYYEHHYIO B XOJ€ HCCIICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOATCIIbHO (I)OpMy.]'IPIpOBaTL 0606H_ICHI/I}I " BBIBOJIBI IO pE3YyJIibTaTaM HpOBCI[éHHOFO Ha6J'IIOIIeHI/I}I, OIIbITa, UCCIICAOBAHUA,

MMPOTHO3UPOBATh BO3MOXHOE JajbHEHIee pa3BUTHE (U3MYECKUX MPOIECCOB, & TAK)KE BBIIBUTATH IMPEANOJIONKEHUS 00 MX Pa3BUTHH B HOBBIX YCIOBHSIX W
KOHTCKCTax.

Paboma c ungpopmaueii:

MPUMEHSITh PA3IMYHBIC METOIbI, HHCTPYMEHTHI U 3aIpOChl MPU MOUCKE M 0TOOpe MHPOPMAIUN WIH JAaHHBIX C YYETOM MPEAIOKEHHON yueOHOU (U3MUYECKOM
3aJ1a4u;

aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB M (POPM MpEACTaBICHUS;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeACTaBICHUS HHPOPMAIMK ¥ WUIIOCTPUPOBATH PEIlacMble 3a7a4d HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
MHOU TpauKOi M UX KOMOMHAITUSMH.

YHuBepcaabHble KOMMYHUKATUBHBIEC IEHUCTBUS



Obuwenue:

B X0J1¢ 00CYXXJeHHs Y4eOHOro MaTepuania, pe3yabTaToB JJAOOPaTOPHBIX PadOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO CYILECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBAThH
UJieH, HalleJICHHbIEe Ha pelIeHHe 3a/1auMl U MojAJiep>KaHue 0aroxenaTeIbHOCTH OOIEHUS;

COIOCTABJIATH CBOU CYXJIEHUS C CYXICHUSMH IPYTUX YUACTHUKOB JHajiora, 0OHApy>KUBATh Pa3IMuUe U CXOJICTBO MO3HIINH;

BBIPAXATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U IUCbMEHHBIX TEKCTAX;

MyOJINYHO TPEICTABIATH PE3YJIbTAThl BBITOTHEHHOTO (PU3MUYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIICAOBAHMS, IPOCKTA).

Cosemecmnasn deamenbHoOCmb (COMPYOHUUECE0):

MMOHUMATh U UCTIOJIb30BaTh MPEUMYILECTBA KOMAHAHON U UHIUBUIYaTbHOU PaOOThHI MPU PELICHUU KOHKPETHOU (pr3nueckoi mpoOieMsl;

NPUHUMATh LM COBMECTHOM [EATENbHOCTH, OPraHU30BHIBATH JIEHCTBHS MO €€ JOCTHKEHHIO: PACIpEACsTh POJH, OOCYXIaTh MPOLECCHl U Pe3YIbTaThl
COBMECTHOI paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YaCTh paOOThI, JOCTUTasi KAUECTBEHHOT'O pe3y/bTaTa 10 CBOEMY HAIIPAaBJICHUIO U KOOPJUHUPYS CBOU AEHCTBUS C APYTUMHU WIEHAMHU KOMaH/Ibl;
OLICHHUBATh KAYECTBO CBOETO BKJIA/1a B OOILIUI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHHUBEpCAIBHBIE PETYJIATUBHBIEC IEHCTBUS

Camoopzauusauml:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIMX s pelieHus: GU3NYECKUX 3HAHMUIA;

OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXOAaX MPUHATUS PEIICHUH (MHINBUAYAIbHOE, IPUHATHAE PELICHUS B TPYIIE, TPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENIHO COCTABJISITh AITOPUTM pelieHus] PU3NYECKON 3a/1auMl WM TIJIaHa UCCIIeI0OBAHUS C YUYETOM UMEIOIIUXCSI PeCypCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATH IIpe/ijlaraéMble BApUAHTBI PELLICHUI;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

Camokonmpons (pepnexcusn):

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeaJiaraTh IiaH €€ U3MEHEHHUS;

OOBSACHATH MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHNUS) pe3y/IbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTh (B TOM 4YHCIE€ B XOJ BBIMOJHEHHUS (U3NYECKOTO HCCIENOBaHMS MM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBILUXCS CUTYallUi, yCTAHOBJIEHHBIX OIHUOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTATA LEJIH U YCIOBUIM.

9M0l(ll0HaJleblﬁ UHmeJliekm:

CTaBUTH ce0sl Ha MECTO JIPYroro YeJIoBeKa B X0JI€ CIopa UM AUC KYCCUH Ha HayYHYIO TEMY, [IOHUMaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY IPYTOro.

Hpunamue ceon u opyzux:

MpU3HABaTh CBOE MPABO Ha OIIUOKY MPH pelIeHnH (HU3MUECKUX 3a7a4 WIH B YTBEPKACHUIX Ha HAYYHBIE TEMbI H TAKOE K€ MPaBo JAPYroro.

NPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CPOPMHUPOBAHHOCTh Y 00YJAIOIIUXCS YMEHUI:

MCIOJIb30BATh MOHATHUS: (PU3NUECKHE U XUMHUYECKUE SBJICHMS; HAOI0IeHUE, IKCIIEPUMEHT, MOJIeJb, TUIIOTE3a; €AMHULIBI (DU3MUECKUX BEJTMYMH; aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMS BellecTBa (TBEpIOE, XKUIKOE, ra3000pa3HOe); MEXaHUYECKOE JIBUKEHHE (paBHOMEPHOE, HEpaBHOMEPHOE, MPSIMOJIMHEIHOE), TPAeKTOPHS,
paBHOJEHCTBYOIAs cuJl, nedopmarus (ynpyrasi, ImiiacTudeckas), HEeBECOMOCTh, COOOIIAOIITUECS COCY/IBI;

pasnuyath sBineHUus (Auddy3us; TemIoBoe NBUKEHHE YACTHUI] BEIIECTBA; PABHOMEPHOE JIBHKCHHE; HEPAaBHOMEPHOE JBIKEHHE; UHEPLUS; B3aUMOJICHCTBHE Tel;
paBHOBecHE TBEPIBIX TeJl C 3aKPETNIEHHOM OCBhIO BpallleHUsI; Tiepejada JaBieHus TBEPAbIMU TeJIaMH, KUJIKOCTSIMH U Ta3aMu; aTMoc(hepHoe IaBiIeHUE; IIaBaHHe
TEJ; TPEBpaleHUs MEXaHHMYECKOW PHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOIMCTB M Ha OCHOBE OINBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHHE;
pacrno3HaBaTh NPOSIBJICHHE H3YyYEHHBIX (DU3MUECKUX SIBJICHUI B OKpPYXKaIOLEM MHpE, B TOM 4HCle (U3NYECKUE SBJICHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW W HEKUBOU MPUPOJIS; NEHCTBUE CHIIBI TPEHUSI B MIPUPOJE M TEXHUKE; BIUSHUE aTMOC(EPHOTO JABJICHUS HA )KUBOW OPraHU3M;



IUTaBaHUE PBIO; PHIYArd B TEJIE YEIOBEKA; MPH STOM MEPEBOJUTH MPAKTHUYECKYIO 337auy B Y4eOHYIO, BBIICISATH CYILIECTBEHHbIE CBOMCTBA/IPU3HAKUA (PU3NIECKUX
SIBIICHHI,

OIMCHIBATh M3YYECHHBIC CBOMCTBA TN M (pU3HUYECKHE SBJICHHUSA, UCIIONB3YS (PHM3NUECKUE BEIHMUMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, IIyTh, CKOPOCTH,
CPEIHsIsl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tena, Cujla TPEHHS, aBlieHue (TBEPAOTO Tela, KUIAKOCTH, Ta3a), BRITAIKHWBAIOIIAS CHJIA, MEXaHUYECKas
pa60Ta, MOIIHOCTB, IIJICYO CHJIBI, MOMCHT CHIJIBI, KOC—)(i)(bI/H_[I/IeHT IIOJIC3HOT'O ﬂCﬁCTBHH MCXAaHU3MOB, KMHCTHYCCKAs MU IIOTCHIMaJIbHAsA 3H€pFI/I$I); Ipu OIHCaHUuU
MPaBUJIILHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOJb3yeMbIX BEJIUYHH, UX 0003HAUYCHMsI U €IUHHMIIBI (PU3NYECKUX BEIMYMH, HAXOAUTHh (HOPMYJIbI, CBA3BIBAIOIINE
TaHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMHU BEITUYNHAMHE, CTPOUTH TPAPUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIMYNH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHUS W MPOIECCHI, UCIIONB3YS MpaBUiIa CIOKEHHUS CHJI (BIOJL OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackais,
3aKOH ApxuMena, MPaBWUIO pPaBHOBECHS pbiyara (0JIOKa), «30JI0TOE MPABUIO» MEXAHHWKH, 3aKOH COXpPAaHCHHS MEXaHWYECKOW HDHEpTHHU; MPU ITOM JaBaTh
CJIOBECHYIO ()OpPMYITMPOBKY 3aKOHA U 3alMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKCHHUCE;

O6T)$ICH$ITI) (1)I/I3I/I‘-I€CKI/Ie SABJICHUA, IIPOLCCChI H CBOMCTBA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC CI/ITyaIII/If/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MIPUYMHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYeCcKUX IIAaroB ¢ OMopoil Ha 1—2 M3yueHHBIX CBOWCTBA (PM3MUECKUX SIBICHUN, PUINIECKHUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3a7ayu B 1—2 AeWCTBUA, UCIONB3YS 3aKOHBI U (HOPMYyIIbI, CBSI3bIBaIONINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHalHM3a YCIOBHS 3aqadd
3aIMMCbIBATh KPAaTKOC yCJIOBHUEC, ITIOACTABJIATH (1)I/I3I/I‘IGCKI/IC BCJIMYHUHEI B q)OpMYJII)I " IPpOBOJAUTH paC‘IéTLI, HaxXOJUThb CIIPAaBOYHLIC JaHHBIC, HGO6XOZ[I/IMI)I€ AJIg peuic-
HUS 33]]a4, OLICHUBATh PEATMCTUYHOCTH MOTYYCHHON (PU3NYECKON BETNYHHBI;

pacrio3sHaBaTb HpO6JIeMI)I, KOTOPBIC MOKHO PCIIMTH IIPU IMOMOIIH (1)I/I3I/I‘-ICCKI/IX MCTOHOB; B OIMMCAHUHN HUCCIICAOBAHUA BBIACIATE MPOBEPACMOC IMMPCAITIOJIOKCHUC
(rumotesy), pa3nTu4aTh U HHTEPIPETUPOBATH MMOTYYCHHBIN pe3ylbTaT, HAXOAUTh OIIMOKHU B XOJ€ OMbITA, /IeJaTh BHIBOJBI 110 €T0 pe3yibTaTaM;

IIPOBOAUTD OIBITHI 10 HAOMIOACHUIO (PU3UUYECKUX SBIECHUN WM (U3UYECKUX CBOMCTB Tes: (OPMYINPOBATH MPOBEPSIEMbIE MTPEATIONOKEHHSI, COOUPATh YCTAaHOBKY
U3 MPEATI0KEHHOT0 000PYA0BaHMsI, 3aMMUCHIBATh X0/ OMbITAa U (OPMYITUPOBATEH BHIBOIBI,

BBIIIOJHATDE MPSAMBIC U3MEPCHHA PACCTOAHUSA, BpEMCHHU, MACChl TCJia, 06’BéMa, CUJIBI U TEMIICPATYPhlI C HUCIIOJB30BAHUEM AHAJIOTOBBIX H III/I(prBI)IX HpI/I60pOB;
3aMMChIBaTh MOKA3aHHs MPUOOPOB € YUETOM 33aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOAUTH MCCJIEIOBAaHUE 3aBUCHMOCTH OJHOM (U3NYECKON BENMYUHBI OT JIPYrod C HMCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUH (3aBUCMMOCTU IyTH PABHOMEPHO
JBUKYIIETOCS Tella OT BPEMEHH JIBHYKEHUS Tella; CHIIbI TPEHUS CKOJIBKEHUS OT Beca Tela, KadecTBa 00padOTKH MOBEPXHOCTEN TEN U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT TIoIagAnu COMPHUKOCHOBCHUA TCJI;, CHUJIbI YOPYTOCTH OT YAJMHCHUS IPYKUHBI, BBITaHKHBaIOHIGﬁ CUJIBI OT 06’béMa HOpr)KéHHOﬁ HJaCTHu TCJIa U OT IINIOTHOCTHU
KHUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT MIYOHHBI, HA KOTOPYIO MOTPYKEHO TENI0; YCIOBUH IIaBaHUS TEN, YCIOBUN paBHOBECHUS pblyara U OJOKOB);
y4acTBOBaTh B IUIAHWPOBAHWM Y4YEOHOIO HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY U BBINOJHATH HM3MEPEHHUs, CIenys MNPEeAJIOKEHHOMY IUIaHy, (UKCHPOBAThH
PE3yNbTaThI MOJIYICHHOMN 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B BUJIE MPEIIOKEHHBIX Ta0IHIl U TPpadUKOB, IeTaTh BBIBOABI IO Pe3yabTaTaM UCCIIEIOBAHUS;
IMPOBOANTE KOCBCHHBLIC HN3MCPCHUSA q)HSI/I‘IeCKI/IX BCIIMYHUH (HJ'IOTHOCTB BCIIIECTBA XKUIKOCTHU U TBépHOFO TCJIa;, CHUJia TPCHHUA CKOJIBXCHUSA; NaBJICHUC BO3JyXa,
BBITAJIKMBAIONIAS CHUJIA, ACUCTBYIOMIAS HA MOTPYXKEHHOE B JKUIKOCTH TENO; KOI(PPHUIIMEHT MOJE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAyS MPEII0KEHHON
HHCTPYKIUU: ITPU BBINIOJIHEHUN I/I3MepeHI/II\/’I CO6I/IpaTB SKCIICPUMCHTAJIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC UCKOMOM BECJIINYHNHEI,

COOJTIOAATh MpaBUIa TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHUEM;

yKa3bIBaTh MPUHIMUIBI JEHCTBUS TPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCY Ibl, 0apOMETp, pbluar, MOIBUKHBIN
Y HETIOABUXKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKTEePU30BaTh MPUHIUIIBI ICUCTBUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOM Ha MX OMUCAHUA (B TOM YHCJIE: MOIIIUITHUKHA, YCTPOHUCTBO
BOJIONPOBO/IA, THUPABIMUYECKUI Mpecc, MaHOMETP, BEICOTOMED, IOPIIHEBON HACOC, ApEOMET), UCIIONb3Ys 3HAHHS O CBOMCTBAX (PU3MUECKUX SBJICHUN U HEOOXOIH-
Mble (U3UYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



MPUBOANUTH NMPUMEPH! / HAXOAUTh MHOOPMAIMIO O MPHUMEpax MPAKTHUYECKOTO UCIONb30BaHUs (PU3UYECKUX 3HAHUM B IMOBCEJIHEBHOW KM3HM ISl 0OecreueHUs
0€30I1aCHOCTH MpU 00palleHUH ¢ MPUOOpaMK M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 310POBbS U COOJIIOJEHUS HOPM IKOJIOTMUYECKOrO MOBEJCHUS B OKPY-
YKAIOLIEN Cpeae;

OCYILLIECTBIATh OTOOP NCTOYHUKOB MH(OpMauu B cetu VIHTEpHET B COOTBETCTBUHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN U IMyTEM
CPaBHEHHS PA3JIUYHBIX HCTOYHHKOB BBIIEIATH HHPOPMALIMIO, KOTOpAs SIBISCTCS MPOTHBOPEUYMBON MIIM MOXKET OBITh HEOCTOBEPHOI;

UCIOJb30BaTh MPU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAY4YHO-NIOMYJISAPHYIO JHUTEpATypy (PU3MUYECKOrO COJACpXkAHUSA, CIPABOUYHBIE MAaTEpUaNbl, PECYpChl CETH
WuTepHer; BIaneTh npuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MPeoOpazoBaHust HH(GOpPMAIMK U3 OJJHOM 3HAKOBOH CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHBIE KpAaTKUE INHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHUKOB MH(pOpMaLUU (PU3NYECKOIO COJEp)KaHMs, B TOM 4YHCIE
nyOJIMYHO JIeNaTh KpaTKue COOOLICHHs O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HMCCIIEOBAHUM; MPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3YYECHHBIA IOHATHHHBINA
anmnapar Kypca QU3UKH, CONPOBOXK/IATh BHICTYIUIEHUE IIPE3CHTALIUCH;

IPU BBHIMOJIHEHUHN YYEOHBIX IMPOEKTOB M HCCIECAOBAHUH paclpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUHM C IOCTABJICHHBIMH 33JadyaMH, CJICIUTH 3a
BBIIIOJIHEHUEM IUJIaHa JEHCTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh I'PYIIBI; BBICTPaWBaTh KOMMYHHKAaTHMBHOE B3aUMO/ICIHCTBUE,

YUUThIBAsA MHCHHEC OKPYKArOIIUX.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue
n/n | pa3genos u tem
nporpammbil

Konunyecrso 4yacos

BCero | KOHTPO/ZibHbIE

pabotbl

npaKTuyeckue
pabotbi

Buapbl geAaTeNbHOCTU

Buabl, dopmbl
KOHTpOAA

ONEeKTPOHHbIe

(umdposbie)
obpasoBaresibHble

pecypcbl

Pa3znen 1. ®usuka u €€ ponib B O3HA

HUU OKPY’KaOILEro Mupa

r- (o]

1.1.| dusuka — Haykao |2 0 BrisiBiieHue pa3znuuuii MexXIy YcTHBIN onpoc https://edsoo.ru;
pupoJIie - N B (GU3HYECKUMU U XUMUISCKUMHU https://kopilkaurokov.ru;

npesparierusiMu (MC — xumus); https://nsportal.ru;
Pacro3HaBanue U KiaccupuKanus https://resh.edu.ru;
(U3HYECKUX SIBICHUN: MEXaHUUYECKUX, https://infourok.ru;
TETUTOBBIX, DIIEKTPUUYECKHX, https://multiurok.ru.
MarHUTHBIX U CBETOBBIX;
HaOmronenne u onucanue
(bU3HUYECKHX SBICHUI.

1.2. | ®usuueckue 0 1 OnpezneneHue 1EHBI IENIEHUS KAkl | YCTHBIN ompoc; https://edsoo.ru;

[IOTPELIHOCTEH;

BEJIMYMHBI HU3MEPUTEBHOTO PHOopa; [TpakTrueckas https://kopilkaurokov.ru;
M3mMepenue TUHEHHBIX pa3MepoB Tl | paboTa; https://nsportal.ru;
U IIPOMEXXYTKOB BPEMECHH C YIETOM TectupoBanue. https://resh.edu.ru;

https://infourok.ru;




N3mepenne 00bEMa KUIAKOCTU U https://multiurok.ru.
TBEPJIOTO TENA;

N3mepenue Temneparypsl Ipu
MTOMOIIH >KUJKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIIEPaTyphI;

BrimonHeHne TBOpUECKUX 3aaHUi 110
IIOMCKY CIIOCOOOB M3MEpEHUs
HEKOTOPBIX (PU3NYECKUX
XapaKTepUCTHK, HAIIPUMEP pa3MepOB
MaJIbIX 00bEKTOB (BOJIOC, POBOJIOKA),
yAQIEHHBIX O0BEKTOB, OOJBIITUX
paccTosSHUM, MaJIbIX IPOMEKYTKOB
BpemeHu. O0CyxkaeHue
npeiaraeMbIx croco0oB.

1.3 | EcrecTtBeHHO- “ '0' “ Bh1BHOKEHHE THITOTE3, OOBSICHSIOIIMX | Y CTHBIA OMPOC; https://edsoo.ru;
HAYYHBIH METO/T B N B IPOCTHIC SBJCHHS, HAIPHMEP:— CamoorieHKa ¢ https://kopilkaurokov.ru;
TIO3HAHUS MOYEMY OCTaHABIMBACTCS ucrons3oBanueM | https://nsportal.ru;

JIBIDKYIIEECS [0 TOPU30HTATBHON «O1EeHOYHOTO https://resh.edu.ru;
MIOBEPXHOCTH TEJI0;— MOYEMY B JUCTAY. https://infourok.ru;
JKapKyIO TMOT0/1y B CBETJION OIeXk Ie https://multiurok.ru.

MIPOXJIATHEN, UEM B TEMHOW;
[Ipennoxenune cnocoO0B MPOBEPKHU
TUIIOTES;

IIpoBeneHue uccier0Banus Mo
IPOBEPKE KaKOM TMOO TUIIOTE3bI,
HallpuMep: JAJIbHOCTH ITOIETa
HIapuKa, TyIEHHOTO FOPU30HTAJIBHO,
TeM OOJIbIIIE, YeM OOJIBIIIE BHICOTA
IyCKa,

ITocTpoenne mpocrenmux Moaenen
¢du3nueckux sBICHUH (B BUJIE
PUCYHKOB WJIM CXEM), HAalIpUMep
naJicHue MpeaIMeTa; IpSIMOIMHEHHOE
pacnpoCTpaHEHHUE CBETA.

Uroro no pazneny 0!




Pazgen 2. MepBoHauyanbHble cBeAeHUA O CTPOEHUN BeLLecTBa

-
|

r-
M1

2.1. | Ctpoenue BemecTna Hab6aronenue u nHTEpIpETaLINs Y CTHBIH 0mpoc; https://edsoo.ru;

B B B OTIBITOB, CBUJIETEIHCTBYIOIINX 00 [IpakTuyeckas https://kopilkaurokov.ru;
ATOMHO-MOJICKY/ISIPHOM CTPOCHHHU pabora. https://nsportal.ru;
BEIIIECTBA: ONBITHI C PACTBOPEHUEM https://resh.edu.ru;
pa3InYHBIX BEIIECTB B BOJIC, https://infourok.ru;
OreHka pa3MepoB aTOMOB U MOJICKYJT https://multiurok.ru.
¢ ucrnoJib30BanueM (ororpaduii,
MOJTy4eHHBIX Ha ATOMHOM CHJIOBOM
Mukpockorie (ACM);
Omnpenenenue pasMepoB MajbIX TE.

2.2. | JlBmwxenue u D 0 0 HaGmronenne u oobsicHeHnE YcTHBI ompoc. https://edsoo.ru;
B3aUMO/ICHICTBUE - ) - OpPOYHOBCKOTO JBHMIKCHUS M SBJICHUSI https://kopilkaurokov.ru;
YacTHI BEIICCTBA nuddy3uu; https://nsportal.ru;

[TpoBenenue u 0OBICHEHUE OIBITOB https://resh.edu.ru;
110 HAOJIFOICHHUIO TEIJIOBOTO https://infourok.ru;
pacIIMpeHus ra3oB; https://multiurok.ru.
[IpoBenenue u 00BSICHEHNE OTIBITOB
10 0OHAPYKEHUIO CHUJIT
MOJIEKYJIIPHOTO TIPUTSKEHUS
OTTAJKUBAHUS.

2.3. | ArperatHbie 7 0 0 Omnmcanue (¢ HCTIONB30BAHNEM TectupoBanmue. https://edsoo.ru;

COCTOsAHHA BCUICCTBA

MIPOCTHIX MO/IENEH) OCHOBHBIX
pa3nIuuuil B CTPOCHHUHU Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEN;
OO0BsicHEeHHE MaJION C)KUMAEMOCTH
KUAKOCTEH U TBEPBIX TEI, OOJIBIION
C)KMMAEMOCTH T'a30B;

OO0BsicHeHHe coxpaHeHUs: (OPMBI
TBEPBIX TET M TEKYUYECTH KUJIKOCTH;
[IpoBeneHue ONbBITOB,
JTIOKa3bIBAIOLIUX, YTO B TBEPIOM
COCTOSIHMH BOJIbI YACTUIIbI HAXOIATCS
B CPEAHEM JaJIblle APYT OT Apyra
(TUTOTHOCTH MEHBIIIE), YEM B KHUIKOM;
YcraHoBIeHHE B3aUMOCBSI3H MEXTY

https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




0COOEHHOCTSIMH arperaTHbIX
COCTOSIHUHM BOJIBI ¥ CYIIIECTBOBAHUEM
BOJHBIX opranu3moB (MC —
ouomorusi, reorpadusi).

Utoro no pazneny

[
I

Paznen 3. /IpukeHune u B3aUMOJICHICTBUE TEI

3.1. | Mexanundeckoe r3' o rOI HccnenoBanre paBHOMEPHOTO Y CTHBIH 0mpoc; https://edsoo.ru;
JIBIDKCHUE B B B JIBIDKCHHUS M OTIPEICIICHUE €r0 TectupoBanue; https://kopilkaurokov.ru;

MIPU3HAKOB; CamoorieHka ¢ https://nsportal.ru;
HaGumtoieHne HepaBHOMEPHOTO ucronp3oBanuem | https://resh.edu.ru;
JIBUYKCHHS M OIPEICIICHUE €ro «O1IeHOYHOTO https://infourok.ru;
OTJIMYHIA OT PABHOMEPHOTO JUCTAY. https://multiurok.ru.
JIBYOKCHHS;
Pemenue 3amad Ha onpeneneHue
MYTH, CKOPOCTH ¥ BPEMEHH
PaBHOMEPHOTO JIBHYKEHUS;
Awnanu3 rpadMKOB 3aBUCUMOCTH MTyTH
U CKOPOCTH OT BPEMEHH.

3.2. | Uuepuus, macca, r4' 'Lll rll OOBsICHEHHE U POTHO3UPOBAHHUE Y CTHBIH ompoc; https://edsoo.ru;

IIJIOTHOCTD

SBIIEHUH, 00YCIOBIIEHHBIX HHEPIIHEH,
HaMpUMEP: YTO MPOUCXOAUT IPH
TOPMOXEHNUH WIIK PE3KOM MAaHEBpE
aBTOMOOWJIS, TOYEMY HEBO3MOXKHO
MTHOBEHHO NPEKPATUTH JIBUKEHHE HA
BEJIOCHUIIE/IC UIM caMOKaTe U T. [I.;
[IpoBenenue u aHanu3 ONBITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHNE
CKOpPOCTH JIBUKEHUS TEJIa B
pe3ynbTaTe IEUCTBUS HA HETO APYIUX
TEN;

Pemenue 3amayd Ha onpeneneHue
Macchbl TeJla, ero 00bEMa 1
IUIOTHOCTH;

[IpoBenenue u aHanus3 ONbITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTb

IIpaxTrueckas
pabora;
TectupoBanue.

https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




WU3MEHEHHUS CKOPOCTH Tejla OT €To
MAacChI ITPH B3aUMOJICHCTBUH TEJI.
H3mepeHne Macchl Tea pa3TuIHbBIMU
crocodamu;

OmnpeneneHue MIOTHOCTU Tea B
pe3yJibTaTe U3MEPEHHUS €ro MacChl U
00bEMa

IR

Cuia. Bunsr cun

N3ydenune B3auMOIEHCTBUS KaKk
MPUYMHBI U3MEHEHUS CKOPOCTH Tela
WIH €ro JedopManuu;

Onucanue peajabHbIX CUTYaIiI
B3aUMOJICUCTBUS TN C IIOMOIIBIO
MoJieJIei, B KOTOPhIX BBOAUTCS
MIOHSITHE U U300pAKEHUE CUJIBI;
W3ydeHue cuibl ypyrocTu.
HccenenoBanue 3aBUCUMOCTH CHJIBI
YIOPYTOCTH OT yJIJIMHEHUS PE3UHOBOTO
IIHYpa WM TPYKUHBI(C TOCTPOSHUEM
rpaduka);

AHanM3 NpakTUIECKUX CUTYaIlui, B
KOTOPBIX MPOSIBIIAETCS IEUCTBUE CUITbI
yOpyrocTH (ynpyroctb Msua,
KPOCCOBOK, BETOK JIepeBa U Jp.);
AHanM3 NpakTUYECKUX CUTYaIlui, B
KOTOPBIX MPOSIBIAETCS IEUCTBUE CUITBI
yIpyrocTu (ynpyroctb Msua,
KPOCCOBOK, BETOK JIepeBa U Jp.);
AHann3 CUTyalni, CBSI3aHHBIX C
sBIeHUEM TAroTeHus. OObsICHEHNE
OpOUTATBFHOTO ABUKEHUS TUTAHET C
MCIIOJIb30BAHUEM SIBJICHUS TSATOTEHUS
u 3akoHa uHepmn (MC —
ACTPOHOMHUS);

W3mepenue Beca Tena ¢ HOMOIIbIO
nuHamomMeTpa. OO0CHOBaHUE 3TOTO
croco0a U3MEepeHHs;

AHanM3 1 MOJICTUPOBAHUE SIBICHUS

YeTHBII 0onpoc;
KonTponbnas
pabora;
IIpakTrueckas
pabora;
TectupoBanue;
CamoolieHka ¢
UCII0JIb30BAaHUEM
«O11€HOYHOTO
JUCTa».

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




HCBCCOMOCTH.

Uroro no pasneny

Paznen 4. /laBnenue TBEPABIX

UJIKOCTEU U ra30B

4.1.

[asnenue. [lepenaua

JaBJICHUA

TBEPABIMU TEJIAMH,

KHUIKOCTAMHU U
radaMu

o

re31

AHanu3 U 00bSACHEHHE OIBITOB U
NPAaKTUYECKUX CUTYaIUil, B KOTOPBIX
IPOSIBIISIETCS CUJIA JABJICHUS;
OO6ocHOBaHHUE CIIOCOOOB YMEHBIIICHHS
U YBEJIIMYCHHUS TaBIICHHUS,

W3yueHre 3aBUCUMOCTH JIaBJICHUS
raza ot 00bEMa U TeMIepaTyphl;
W3yueHre ocoOCHHOCTEH mepenadn
JTABJICHUS TBEPIBIMH TEIIAMH,
KHUJIKOCTSIMH U ra3amu. O0OCHOBaHUE
pe3yIbTATOB OMBITOB OCOOCHHOCTSIMHU
CTPOCHUS BEIIECTBA B TBEPIOM,
KHUJIKOM M Ta3000pa3HOM COCTOSHUSX;
DKcIepuMEHTaIbHOE JI0Ka3aTeIbCTBO
3akoHa Ilackams;

Pemrenue 3anau Ha pacuéT naBiIcHUs
TBEPAOIO Tea.

YceTHBII 0onpoc;
TectupoBanue.

4.2.

JlaBiaeHue KuJIKOCTH

HccnenoBanne 3aBUCUMOCTH
JABJICHUSI )KUIAKOCTHU OT TNTyOUHBI
MOTPY>KEHHS ¥ TUIOTHOCTH JKUJIKOCTH,
HaOmronenue u o0bsCHEHHE
TUAPOCTATHYECKOTO MapajoKca Ha
ocHoBe 3akoHa [lackans;

N3yuenne cooOmaronmxcsi COCy/I0B;
Pemenue 3anau Ha pacuér gaBiaeHUs
JKHJIKOCTH;

OObsiCHEHHE TTPUHIINTIA TCHCTBUS
TUIPABIMYECKOTO Mpecca;

AHann3 u 00bSICHEHHE TIPAKTHYECKUX
CUTYallUi, IEMOHCTPUPYIOIIUX
MPOSIBJICHUE IABJICHUS )KUJIKOCTU U
3akoHa [lackans, Hanpumep

YeTHBII onpoc;
KoHnTponbHas
pabora;
IIpaxTuueckas
pabora;
TectupoBanue.




MPOIIECCOB B OpraHU3Me IpH
rIy0OKOBOTHOM HBIpsiHUU (MC —
ouosnorus).

ATtMocdepHoe
JIaBJICHUE

re31

DKcrepuMEeHTaIbHOE O0HAPYKEHHE
aTMOC(EpPHOTO JaBICHMS;

AHanu3 U 00bSACHEHHE OIBITOB
IPAaKTUYECKUX CUTYyallUi, CBA3aHHBIX
C JieficTBHEM aTMOC(EepHOTO
JTaBJICHMUS;

OOBbsicHEHHE CYILLIECTBOBaHUS
aTMocdepsl Ha 3emiie 1 HEKOTOPbIX
IJIAHETAaX WK €€ OTCYTCTBUSA HA
npyrux ianerax u Jlyne (MC —
reorpagus, aCTpOHOMHS);
OOBsicHEeHHE U3MEHEHUs TNIOTHOCTH
aTMOCQepsI ¢ BBICOTOH U
3aBUCUMOCTH aTMOC(EpPHOTO
JABJIEHUSI OT BBICOTHI;

Pemenue 3amay Ha pacyér
aTMOC(hEepHOTO JIaBJICHHUS;
W3yuenue ycrpoiicTBa 6apomerpa —
aHepouja.

YceTHBII 0onpoc;
KonTposbnas
pabora;
TectupoBanue.

JericTBue KUIKOCTH

M ra3a Ha

IOIPY>KEHHOE B HUX

TCII0

-1

DKcrnepuMeHTaJIbHOE OOHapy)KEeHUE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
IIOIPY>KEHHOE B HUX TEJO;
Ornpezenenrie BbITATKUBAIOIIEH CUIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE
B JKUJIKOCTb;

[IpoBenenue u 00CYXI€HUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCHMOCTb
BBITAIKUBAIOIICH CHIIBI,
JIEUCTBYIOLLEH HA TEJIO B )KUAKOCTH,
0T 00BbEMa OTPYKEHHOMN B KUIKOCTh
YacTH TeJla U OT MJIOTHOCTH
KUIKOCTH;

HccnenoBaHue 3aBUCUMOCTH Beca

YeTHBII onpoc;
IIpaxTrueckas
pabora;
TectupoBanue.




TeNa B BOJIE OT 00bEMA MOTPYKEHHOM
B KUJKOCTb YacTH TEJIa;

Pewienue 3a1au Ha npuMeHEeHHE
3aKoHa ApXyUMea U yCIoBUs
IJIABaHUS TEIT;

KoHcTpynpoBanue apeomeTpa Ui
KOHCTPYHUPOBAHUE JIOJKU U
OIpeIeNICHUE €€ TPY30I0IbEMHOCTH.

Hroro no pasacity

5.1. | Pabora u MOIIHOCTL | ' ull L DKCIEepUMEHTAIBHOE ONPEIETICHUE YcrTHblit onpoc;
B B B MeXaHU4YecKOi paboThl cuibl TskecTu | KoHTpoabHas

IIPY NTaJICHUU TeJla U CUJIbl TPEHUS pabora;
IIPYU PABHOMEPHOM II€PEMELICHUN [IpaxkTnueckas
TeJa 10 TOPU30HTAIBHON pabora.
ITIOBEPXHOCTH;
Pacuér mo1mHOCTH, pa3BUBACMOM IIpU
HoJIbEME IO JICCTHHIIE;
Pemenue 3amay Ha pacyér
MEeXaHUYECKOH pabOThl U MOIIIHOCTH.

5.2. | IIpocThie MEXaHU3MBI r5' 0 i OmnpeneneHye BEIMTPHIIIA B CUIIE YeTHBII onpoc;

IPOCTHIX MEXaHU3MOB Ha IIPUMeEpe
pBlYara, MoJIBUKHOTO H
HEMOBMKHOTO OJIOKOB, HAKJIIOHHOM
TUIOCKOCTH;

HccnenoBanue yciaoBUsl paBHOBECHS
pblyara;

OO6HapyXeHue CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMIHBIX
MHCTPYMEHTAX M MPUCIIOCOOTICHHUSAX,
HCTIONIb3yEMBIX B OBITYH TEXHHKE, a
TaKXe B KHUBBIX opranuzmax (MC —
ouosorus);

DKCcIepUMEHTAbHOE 10KA3aTeNIECTBO
paBeHCTBa paboT NpU MPUMEHEHUH

IIpaxTrueckas
pabora;
TectupoBanue.




MPOCTBIX MEXAHU3MOB;
Onpenenenne KIIJI HakioHHOM
IUIOCKOCTH;

Pemenue 3amau Ha mpuMeHeHNE
MpaBujIa paBHOBECHS pbluara U Ha
pacuér KII/I.

5.3. | Mexanuueckast r ' il r ' OKCIIEPUMEHTAIBHOE OIPEACIICHUE YcrHblii onpoc;
SHEPIUs - N B W3MEHEHUSI KUHETUYECKON U KonTposbHas
MOTEHIMAIbHOU SHEPIUH TeJla IPU paborta;
€ro CKaThIBAHUU 110 HAKJIOHHOM TectupoBanue.
IIJIOCKOCTH;
PopMyJIMPOBaHNE HA OCHOBE
HCCJIEI0BAHMS 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUH;
OO6cyxneHre rpaHul] IPUMEHUMOCTH
3aKOHA COXPAHEHUS DHEPTUH;
Pemenue 3aau ¢ uCob30BaHUEM
3aKOHA COXPAHEHHS YHEPTUH.
Uroro no pazgeny: r12'
PesepBHoOE Bpems _
OBILIEE KOJIMYECTBO |68 6 11
YACOB IIO

[TPOI'PAMME




MyHunmnagsHOe aBTOHOMHOE 00111e00pa3oBaTenbHoe yupexaeHue "boropoackas cpenuss obmeoopa3oBaTenbHas mKkoia

PACCMOTPEHO COI''TACOBAHO

Ha [IIMO ectecTBEHHO - MaTEMATUYECKOTO LKA 3am qup o YBP

PykoBoaurens HIMO (PemoceeBal . A))
(Karenpuukosa H.B. ) [Tporoxon Ne 1

IIporoxoin Nel ot "27" aBrycra 2022r.

ot "26" aBrycra 2022r.

PABOYAS [TPOI'PAMMA
y4eOHOT0 npenMeTa
«Duszuka»

JUTst 8 KJlacca OCHOBHOTO O0IIero 00pa3oBaHus
Ha 2022-2027 yueOHbIil o1

CocraBurens: Penoceena ['anmnHa AHaToILEBHA
YUUTEIb PU3UKU

ceno boropoackoe 2022 r.



IHHOACHUTEJIBHAA 3AIIMCKA

N

CopnepxaHue MNporpaMmbl HalpaBlIeHO HAa (OPMUPOBAHUE €CTECTBEHHOHAYYHOW TIPaMOTHOCTM YydYallluXCsd W OpraHU3alMl0 HU3ydeHUs (QU3UKU Ha
JeSITeIbHOCTHON OCHOBE. B Hell y4HThIBaOTCS BO3MOXXKHOCTM mpeamera B peanusanuu  TpeboBanuit. PI'OC OOO k mmaHUpyeMbIM JHYHOCTHBIM U
METaNpeIMETHBIM pe3yJbTaTaM OOY4YeHHs, a TaKKe MEXIPEAMETHbIE CBSI3U €CTECTBEHHOHAYYHbBIX Y4YEOHBIX NpPEAMETOB Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHMUs.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O NIPEJMETA «®U3UKA»

Kypc ¢usukun — cucremooOpasyromuii A1 €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (U3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U
SBJICHH, N3y4aeMbIX XUMHUEH, OHosorneii, acTpoHoMuel u gusnueckoi reorpadueid. duznka — 3TO MpeIMeT, KOTOPHI HE TOJIBKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpPa, HO U IperocTaBiseT Haubosee sicHble oOpa3lbl MPUMEHEHHs HayyHOro METOJa MO3HaHMA, T.e. crocola IMOJyYyeHMs
JOCTOBEPHBIX 3HaHUH 0 Mupe. Haxonern, ¢pusnka — 3T0 NpeaAMET, KOTOPbII HapsAdy ¢ IpYTMMHU €CTECTBEHHOHAYYHBIMHU IIPEIMETaMH JIOJKEH JaTh IIKOJIbHUKAM
IpeJicTaBlIeHUE 00 YBJIEKATEIbHOCTH HAyYHOT'O UCCIIEA0BAHUS U PAJIOCTU CAMOCTOSITEIbHOTO OTKPBITHS HOBOT'O 3HAHMS.

OnHa u3 raBHBIX 3a7ady (U3MYECKOro oOpa3oBaHMs B CTPYKType oOliero oopa3zoBaHHs COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOM MaccChl 00ydJaromuxcs, KOTOpbIe B AalibHeWeM OyIyT 3aHATHI B CaMbIX pa3HO 0OpasHbIX cdepax nesTenbHocTH. Ho He MeHee
BaXHOHN 3ajaueil sIBJISETCS BBIABIEHUE W MOATOTOBKA TAJAHTIMBBIX MOJOJBIX JIOAEH ISl MPOAOIDKEHHMsT oOpa3oBaHUS U JajibHeWlIed mpodeccuoHanbHOU
JESTEIbHOCTH B 00JACTM €CTECTBEHHOHAYUHBIX HCCIIEJOBAaHUM M CO3JAaHMM HOBBIX TeXHOJIOTWH. COrjacHO HPUHATOMY B MEXIYHapOJHOM COOOILECTBE
orpeJiesieHuto, EcTecTBeHHOHAayuHasi TPaMOTHOCTh — 3TO CIMOCOOHOCTh YEJIOBEKA 3aHMMAaTh AKTHBHYIO TI'PaKJIAHCKYIO MO3UIUI0 MO OOLIECTBEHHO 3HAYMMBbIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMHU HAesIMU. HaydHOrpaMOTHBIN YE€IOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCY)XJIEHMM INpOOJIEeM, OTHOCALIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, 4TO TpeOyeT OT HEro Cieayrolux
KOMIIETEHTHOCTEM:

HAay4YHO O00BACHATH SIBJICHUA,
OLICHUBATHb U IIOHUMATh 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
HHTCPIPETUPOBATL JAHHBIC U MCITI0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA JJI IMOJIYYCHH A BBIBOAOB.

N3ydenue ¢pu3nku cnocoOHO BHECTH pellaoluii BKIaa B GOpMHpPOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YyYaroIMXCsl.

HEJIM U3YYEHUS YYEBHOI'O IPEJIMETA «®U3UKA»

[lemn w3yuenus ¢U3NKKA HA ypOBHE OCHOBHOTO OOIIEro obOpa3oBaHus ompenencHsl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBaTenbHBIX opranuzanusax Poccuiickoil denepanuu, peaan3yonMX OCHOBHbIE 00111e00pa3oBaTelbHble IPOrpaMMbl, YTBEPKIAEHHOH pemeHreM Koneruu
MunuctepctBa npocseiienus Poccuiickoit @eneparuu, npotokosn ot 3 nekadpst 2019 r. Ne [TK4BH.

Henu nzyuenust puszuxu:

npruoOpeTeHne nHTepeca U CTpeMIICHHs 00yUJalOMIMXCs K HAyYHOMY M3Y4YeHUIO TPUPOABI, PA3BUTHE WX MHTEIJICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MIPEICTABICHUNA O HAYYHOM METO/JI€ MO3HaHMs U (OPMHUPOBAHHUE UCCIIEI0BATENBCKOIO OTHOLIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

(opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3ylbTaTa U3y4eHHUsI OCHOB CTPOCHHUSI MAaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(opMHpOBaHUE NPEACTABIECHUHN O pOoJIu PU3MKH JUIsS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;



pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX c(hepax Oyaymiei mpodeccHoHaIbHOM NesITeIbHOCTH, CBI3aHHOH ¢ (DM3HKOI1, MOArOTOBKA K JalbHEHIIEeMy 00y4YEeHHUIO B
9TOM HaIlpaBJICHHN.

I[OCTI/I)KCHI/IC 9THUX ueneﬁ Ha YPOBHC OCHOBHOTI'O 06]]_[61"0 O6paSOBaHI/I${ obecrieunBaeTcs PEIICHUEM CIICAYOINNX 3ada4:

npruoOpeTeHne 3HaHuH O IMCKPETHOM CTPOEHUH BEILECTBA, O MEXAaHUYECKHX, TEIUIOBBIX, JIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHne YMEHUN ONUCHIBATh U OOBICHATH (PU3NUECKUE SIBJICHHUS C UCIIOJIB30BAHUEM MOTYUYEHHBIX 3HAHUMH;

OCBOCHME METO/I0B PEIICHUs IPOCTEHIINX PACUETHBIX 33124 C UCIIOIb30BAHNEM (PU3HMUECKUX MOJIeNIeH, TBOPYECKUX U IPAKTUKOOPUEHTHPOBAHHBIX 33/]a4;
pa3BUTHE YMEHUI HAOIIOATh IPUPOIHBIC SIBICHUS U BBIIIOJIHATH OMBITHL, JJAOOPATOPHBIE paObOTHI M SKCIIEPUMEHTAIIBHBIE UCCIIEJOBAHUS C UCIIOIB30BaHUEM
U3MEPUTEINIbHBIX TPHOOPOB;

OCBOCHHE PUEMOB pabOTHI ¢ MHPOpMaLUel PU3MIECKOTO COAepIKAHUS, BKIIOYast HHPOPMAILIUIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH; aHAIN3 U KPUTUYECKOE
OlLICHMBaHME UH(OpPMaLINU;

3HAKOMCTBO CO cepamu po(hecCHOHATBHON AEATEIbHOCTH, CBI3aHHBIMU ¢ (U3UKOM, U COBPEMEHHBIMH T€XHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSAX
duznyecKoil HayKu.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercs o00s3aTeNbHBIM IPEIMETOM Ha YpPOBHE OCHOBHOro oOmiero oOpas3oBanus. JlanHas mnporpamma
npeaycMaTpuBaeT uzydeHue Gpusnku Ha 6a30BOM ypOBHE B 8 Kilacce B 00bEéMe 68 uwacoB mo 2 yaca B HEHAEIIO.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Pa3nen 1. TeruioBble siBJ1eHUS

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETUUECKOM TEOPUH CTPOEHHUS BelmecTBa. Macca u pa3Mepbl aTOMOB M MoJIeKyJl. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KUHETHUECKOU TEOPHH.

Mopnenu TBEpIOTO, JKUIAKOTO U Ta3000pa3HOro cocTosiHUM BemecTBa. Kpucrannuueckue u amop@usie Tena. OObsICHEHHE CBONCTB Ia30B, JKUJIKOCTEH U TBEPABIX
T€Jl Ha OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-KMHETHUECKOU Teopr. CMauyuBaHUE U KalWUISIpHBIE siBIeHUS. TemioBoe paciiupeHue u coxaTue.

Temmneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TETIOBOTO JBIYKEHHUS YACTHII.

Buytpennss sHeprusi CrocoObl M3MEHEHHs BHYTPEHHEW JHEpPTUU: TeIUlonepenaya M coBepiueHue paboThl. Buapl Temsonepenayu: TEIUIOMPOBOIHOCTH,
KOHBEKIIUS, U3JTyICHHE.

KonmuectBo  TeroTel.  YaenpHas — TEIIOEMKOCTH — BelecTBa. 1emIoOOMEH W TEIJIOBOE€  paBHOBECHE. YpaBHEHHWE  TEIJIOBOro  OalaHca.
[InaBneHne W OTBepJeBaHHWE KPHUCTAIMYCCKUX BEIIECTB. YIelbHas TerioTa ruiaBieHus. [lapooOpaszoBanne n konmeHncamnus. Mcnapenue (MC). Kumnenue.
Y aenbHas TEMIOTa MapoodpazoBaHus. 3aBUCUMOCTh TeMIIEpPaTyphl KUTIEHUSI 0T aTMoc(epHOro naBieHus. BiaxxHOCTh BO3ayXa.

OHeprus TOIUINBA. Y IeJbHAs TEIJI0TAa CTOPAHUS.

[Mpuanuner pabotel TemmoBeix nsurateneil. KIIJ[ termmoBoro apuratens. TernoBble nBUTATeNy W 3ammTa okpyxkaromen cpeasl (MC). 3akoH coxpaHeHHs U
MpEBpAIICHUS YHEPTUHU B TEIIOBBIX mporeccax (MC).

Hemoncmpayuu

1. HaGmonenue OpOYHOBCKOTO JIBMIKECHUS
2. Habmonenue nuddy3um



3. Habmronenue siBIeHUN CMaurBaHUS U KalWJUIPHBIX SBICHUMA
4. HabmroieHre TeTIOBOTO PACIIUPEHUS TEJT

5. 3MeHeHune 1aBieHus Ta3a Mpu N3MEHEHUH 00bEMa M HArPeBaHUU W OXJTAKICHUH
6. IIpaBuina usmepeHus TemnepaTypbl

7. Buasl Tenonepenayn

8. OxJakJIeHue Mpu COBEPIICHUH PabOThI

9. HarpeBanue npu coBepIICHUN paOOThl BHEIIHUMH CHIIAMHU
10. CpaBHEHHE TEIIIOEMKOCTEN pa3IMUHbBIX BEILIECTB

11. HaGmroneHue KumeHust

12 .HabnroaeHue mocTossHCTBA TEMIIEPaTyphl IPH IIaBJICHUU
13. Monenu TeniIoBbIX ABUTATENEH

Jlabopamopnsie padomot u onvimul

. OnbITHI O OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUS

. OnBITHI MO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

. OnBITHI IO HAOJIOIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TET

Omnpenenenue qaBiaeHUs BO3ayXa B 0ajuIoHe IITpHIa

. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JAaBJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHMs WM OXJIaKICHUS

. [IpoBepka rumoTe3b! TMHEHHOW 3aBUCHMOCTH JITMHBI CTOJIOWKA KUIKOCTH B TEPMOMETPHYECKON TPYOKE OT TeMItepaTyphl
. Habmroienue n3aMeHneHns: BHyTpeHHEH SHEPTUU TeJla B pe3yNbTaTe TeIUIonepeau U padoThl BHEIIHUX CHIT

. UccnenoBanme sSBJICHUS TEITIOOOMEHA MTPH CMEIIMBAHUH XOJIOJHON M TOPSTYEH BOIBI

. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAON IIPU TEINIO0OOMEHE C HarpeThIM METANIMYECKUM IHIINHIPOM
10. Ompeenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA

11. MccnenoBanue mporecca uCrnapeHus

12. Onpenenenne OTHOCUTEIBLHON BIAXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEIJIOTHI IUIABICHUS JIb/1a

Pa3nen 2. DiieKTpuyecKkre 1 MATHUTHBIE SIBJIEHUS

Onexrpuzanus Tei. JlBa poja 3JIEKTpUUECKUX 3apsA10B. B3aumonelicTBue 3apsykeHHBIX Tell. 3akoH KyioHa (3aBUCUMOCTB CHJIbI B3aUMOACHCTBHSI 3apsKEHHBIX
TEeJ OT BEJIMYMHBI 3aPSAT0B U PACCTOSTHUS MEXKY TEIaMU).

OnexTpuueckoe mnose. Hanpsyk€HHOCTD 3eKTprueckoro nois. [IpuHIun cynepno3uiuu 3JIeKTpUUecKuX MmoJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpudeckux 3apsmoB. OJIEMEHTAPHBIN dnekTpudecknid 3apsa. Crpoenwe aroma. IIpOBOOHUKM W IWANEKTPUKH. 3aKOH COXPaHEHUS
JIIEKTPUYECKOTO 3apsa.

OJIEKTPUYECKUH  TOK.  YCIOBUSL ~ CYIIECTBOBAaHUSA  DJIEKTPUYECKOrO  TOKa. VICTOYHMKM  TMOCTOSHHOTO  TOKa.  JIeWCTBUA  DJIEKTPUYECKOTO
TOKa (TErIoBOE, XHUMHUYECKOE, MAarHUTHOE). DICKTPUYECKHH TOK B XKHMIKOCTSAX U ra3ax.

OnekTpuyeckas 1nemnb. Cuna Toka. Dnekrpudeckoe HanpsikeHue. ConpoTUBIEHUE TPOBOAHUKA. Y ACIbHOE CONPOTUBIICHUE BelecTBa. 3akoH Oma il yyacTka
uenu. [locnenoBarenpbHoe U apauIeIbHOE COCIUHEHUE IIPOBOJHUKOB.

PaGoTa m MOITHOCTH AMEKTpUYecKOoro Toka. 3akoH J[koyns— JleHna. DiekTpuueckue Iend W MOTPEeOUTEeNH AJIEKTpUUecKor sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.



[TocTrositHHble MarHuTHl. B3auMopeicTBME MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnoje. MaraHutHoe mnojie 3eMiIu U €ro 3HaueHue JUisl )Ku3HU Ha 3emuie. OmbIT
Opcrena. MarHutHoe TMOJ€ JJIEKTPUUYECKOro Toka. [IpuMeHeHue 53JIeKTpOMarHuTOB B TEXHUKE. J[eliCTBME MAarHUTHOrO MOJISI HAa MPOBOJAHUK C TOKOM.
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKa. Vcrosib30BaHuE 3JIEKTPOBUTATENICH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. fABnenue saekrpomarHuTHod wHAYKIHH. I[lpaBuno Jlenma. Dnexkrporenepatop. CnocoObl TOJNYYEHHS AJICKTPUYCCKON HDHEPTHH.
DNEeKTPOCTAaHIIMU HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Hemoncmpayuu
DneKTpu3anus Tenl
JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX Tell
VY eTpoicTBO U IEMCTBHE AIEKTPOCKONA
DnekTpocTaTHuecKast UHIYKIUS
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsiI0B
[IpoBOAHMKY U AUDIIEKTPUKH
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MO
HcTrounmku mocTostHHOTO TOKa
. JIelcTBUSA 3JIEKTPUYECKOr0O TOKA
10. DnekTpuyecKuii TOK B KUJIKOCTH
11. I'a30BBIit pa3psg
12. VI3amepeHue cuiibl TOKa aMIepMETPOM
13. 3mMepeHue 37eKTPUIECKOTO HAnpsHKEHUS! BOJIBTMETPOM
14. PeoctaT 1 Mara3uH CONpOTHUBIIEHUI
15. BzaumoeiicTBiE OCTOSIHHBIX MarHUTOB
16. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/Ie/ICHUS MMOTIOCOB MarHuTa
17. MonenupoBaHuE MarHUTHBIX MOJIEH TOCTOSHHBIX MAarHUTOB
18. OmbIT Opcrena
19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT
20. JleiicTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM
21 DneKkTpoaBUraTesb NOCTOSHHOTO TOKa
22. UccnenoBaHue SBICHUS SJIEKTPOMArHUTHON WHIYKIIMHA
23. Onbitel @apages
24. 3aBUCUMOCTb HapaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIIOBUH €ro BO3HMKHOBEHUS
25. DneKTporeHepaTop NOCTOSHHOIO TOKA

oSN~ WM E

Jlabopamopnuie pabomot u onvimul

1. OmnbIThl MO HAOMIOAECHHUIO NEKTPU3ALMU TENT HHAYKIMENW U IPU COMPUKOCHOBEHUH

2. VccnenoBaHue ASMCTBHS SJICKTPUUECKOTO TOJS HA MPOBOJHUKU U TUAICKTPUKH

3. Coopxka u mpoBepka padOThI IJTCKTPUICCKOM TN TTOCTOSTHHOTO TOKa

4. V3mepeHue U peryinpoBaHHe CUIIbI TOKA

5. M3mepeHwue u perympoBaHue HAPSHKCHHS

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA M HAMIPSHKCHHS Ha PE3UCTOPE



1. OHBITI:I, ACMOHCTPHUPYIOIUC 3aBUCUMOCTD 3JICKTPUUCCKOTO COMMPOTUBJICHHA ITPOBOJHUKA OT €T0 JJIMHBI, TNIOIIAAU MOMCPCYHOI'0 CCUCHUA U MaTCpUaJia

8.
9

10.

11

21

[TpoBepka mpaBuiia CI0KEHUS HAMPSHDKEHUN TIPU MOCIEA0BAaTEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB
[IpoBepka nmpaBmiia i CUIIbl TOKA NP NapajliIeIbHOM COEIMHEHUU PE3UCTOPOB
Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UIYILETO Yepe3 Pe3UCTop

. OnpeneneHyre MOUTHOCTH IEKTPUUECKOrO TOKA, BBIACIIAEMON Ha PE3UCTOPE
12.
13.
14.
15.
16.
17.
18.
19.
20.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JaMIIOUKY, OT HaIlIPSKEHUs Ha Hel

Omnpenenenne KIIJI narpeBarens

HccenenoBanne MarHUTHOTO B3aMOJEHCTBUS TOCTOSIHHBIX MarHUTOB

N3yuenrne MarHuTHOTO MOJIS MOCTOSTHHBIX MarHUTOB IIPU UX OOBETUHEHUU U PA3ACICHUH

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

OMBITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBUS KaTYIIKK C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KATYIIIKE
N3yuenue AeiCTBUS MarHUTHOTO NOJI HA MPOBOJIHUK C TOKOM

KoHcTpyupoBanue u u3ydeHHe pabOTHI 3JEKTPOIBUTATEIS

N3mepenne KI1/] snekTpoaBuraTenbHOM yCTaHOBKH

. OneITH 11O HCCIICAOBAHUIO ABJICHUA SHGKTpOMaFHHTHOﬁ WHAYKIHUU: UCCIICJOBAHUC W3MEHEHMU 3HAUYCHUS U HalTpaBJICHUS THAYKIIUOHHOT'O TOKa

ININIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbDI

N3yuenne ¢pu3uku B § Kiacce HANpPaBlIEHO HA JOCTHKEHHE O0yYaroIMMUCS JIUYHOCTHBIX, METAPEAMETHBIX U MPEJAMETHBIX PE3yJIbTaTOB OCBOCHUS Y4eOHOIO
npenMera.

JIMYHOCTHBIE PE3YJIBTATBI

Hampuomultecxoe eocnumanue:

IPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HAYKU;
[IEHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSM POCCUHCKUX YUEHBIX (PU3HUKOB.

Fpaofcdauacoe u nyoeuo-upascmeeuuoe eocnumanue.

TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKICHUN OOIIECTBEHHO-3HAYUMBIX U ATHYECKHX MPOOIIEM, CBSI3aHHBIX C MMPAKTHUECKUM MPUMEHEHUEM JOCTIKEHIH
bu3uKy;
0CO3HAHME BAYKHOCTH MOPAITFHO-ITHYECKHUX MPUHIIUIIOB B IEATEITHHOCTH YIEHOTO.

Icmemuueckoe ocnumanue:

BOCTIPUATHE ICTETUYECKUX KauecTB GU3NUECKOM HayKu: €€ rapMOHUYHOTO IMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

IIEHHOCI’”M HAYYHO020 NO3HAHUA:



OCO3HaHHE HEHHOCTU (U3NYECKON HayKH KaK MOIIHOIO HHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTU, BaXKHEHIIIEH COCTABISIONICH KYIbTYpPHI;
pa3BUTHE HAyYHOU JH0003HATEILHOCTH, HHTEpPECA K UCCIIE0BATEIbCKOM 1€ TENbHOCTH.

Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 OJ1AZONONYYUA:

OCO3HaHHE [IEHHOCTH 0€3011acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BAXKHOCTH IIPAaBHJI OE30M1aCHOT0 MOBEJCHUS Ha TPAHCIOPTE, Ha
JIoporax, ¢ 3JIEKTPUUYECKUM U TETIOBBIM 000PYJOBAaHUEM B JOMAIIIHUX YCJIOBUSIX;
c(hOpMUPOBAHHOCTH HAaBbIKA PEQIICKCHH, TPU3HAHUE CBOETO IIPaBa Ha OMKUOKY U TaKOr'o e MpaBa y APyroro 4eaoBeka.

Tpyooeoe éocnumanue:

AKTHBHOE Y4YacTHE B PELLIEHUU MPAKTUUYECKUX 3a/1a4 (B paMKaxX CEMbH, IIKOJIbl, TOPOJa, Kpasi) TEXHOJOTHYECKON 1 COLIMATIbHOW HAIIPaBJIEHHOCTH, TPEOYIOIINX B
TOM 4Mcie U GU3NUYECKUX 3HAHUH;
MHTEpPEC K IPAKTUUECKOMY H3YYEHHIO Ipodeccuid, CBS3aHHBIX C PU3UKOM.

IKonozuueckoe 6ocnumanue:

OpHUEHTAIls Ha TPUMEHEeHNEe (PM3UUECKUX 3HAHUM JTsl pEIIeHUs 3a/1a4 B 00JIaCTH OKPY’KaIOIEel cpeibl, TUIAHWPOBAHUS MTOCTYIIKOB M OIEHKU WX BO3MOKHBIX
MOCIIEACTBUM JIsI OKPYXKAIOLIEH cpeibl;
OCO3HaHHE TIO0ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOJIEeM U MyTel X pelieHusl.

Aoanmayusa 00yuarue2oca K uU3MeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

HOTpeOHOCTh BO B3aUMO/ICHCTBUY MPH BBHIIOJIHEHUHU MCCIIEJOBAHUN U TPOEKTOB (pU3MUYeCcKOi HANpaBI€HHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;
MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pe3 IPAKTUUECKYIO NEATEIBHOCTD;

NOTPeOHOCTH B GOPMUPOBAHUN HOBBIX 3HAHUM, B TOM 4yHciie GOpMYIUPOBATh UJIeH, MOHSATHUS, THIOTE3bl O (QU3NYECKHMX OOBEKTaX U SBICHUSX;
0Co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKHY;

IUTAHUPOBAHKUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

CTpeMJIEHHE aHAJIM3UPOBATh U BBISIBIISATH B3AaUMOCBS3U IPUPO/IBI, OOIIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (DPU3MUECKUX 3HAHMIA;
OILICHKA CBOUX JIEUCTBUHN C YUETOM BIHSHUS Ha OKPYKAIOIIYIO CPENLY, BOBMOXKHBIX II100aIbHBIX MOCIEACTBHM.

METAHNPEJIMETHBIE PE3YJIBTATBI

YHI/IBCpcaHBHBIC MO3HABaTEIbHBIC JSHCTBU

Baszoevle nozuueckue oetlicmeus:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHHUI);
YCTaHABIIMBAThH CYIIECTBEHHBIA MPU3HAK KIACCH(PHUKAIIUN, OCHOBAHHUS JIJIs1 00OOOIICHUS U CPABHECHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U HAOIIOIEHUSX, OTHOCSIIMNXCS K (PU3HMUECKUM SBICHUSIM;



BBISBIISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U MPU U3YYCHUU (PU3UUECKUX SBJICHUNA U MPOLIECCOB; AETaTh BHIBOJIbI C HCIOIB30BAHUEM JICAYKTUBHBIX U
MHTyKTUBHBIX YMO3AKIIOUCHHUH, BBIIBUTATh THITOTE3bI O B3aUMOCBS3SX (DM3MUCCKUX BEIHUHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 pemieHus yueOHO! pu3ndecKoil 3a1aun (CpaBHEHHE HECKOIBKIX BapUaHTOB PEUICHHUs, BBIOOP Hanboee MoAXO0ISIIETO C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenwvckue oeticmeus:

HCIIOJIB30BAaTh BOIIPOCHI KAK MCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOJUTH 10 CAMOCTOATENIBHO COCTABICHHOMY IIaHY OIBIT, HECIOXKHBIN (PU3MUECKUI SKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3HMUECKOTO SBICHHUS;
OLICHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH MH(OPMAIIHIO, TOJTYYSHHYIO B XO/I€ UCCIIEOBAHUS UITH SKCIIEPUMEHTA;

CaMOCTOATENbHO (hOPMYIUPOBaTh 000OIIEHUS 1 BEIBO/IBI IO Pe3y/IbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIIbITA, UCCIIEJOBAHUS;

IIPOTHO3MPOBATH BO3MOXKHOE JAbHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, a TAK)KE BBIABUTATh MPEAOIOKEHHS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U
KOHTEKCTaXx.

Paboma c ungpopmayueii:

HNPUMEHSATH Pa3IMYHbIC METObI, THCTPYMEHTHI U 3aIIPOCHI IIPH MTOKCKE M 0TOOpe MH(OpMALINK WM JaHHBIX C Y4ETOM NpPEeAIoKEeHHON yueOHOW (pU3HUecKOil
3aa4m;

aHaJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIHIO pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHUS;

CaMOCTOSITENIFHO BEIOMPATh ONTUMAIIbHYIO ()OpMY TIpeCTaBIeHIS HH(OPMAIIMY ¥ HIUTFOCTPUPOBATH pelIaeMble 3314l HECIOKHBIMU CXEMaMH, HarpaMMaMH,
UHOH TpaUKOi U UX KOMOWHAIUSIMU.

YHuBepcanbHble KOMMYHUKATUBHBIE IEHCTBUS

Oouwenue:

B X0A€ O6cy)KILCHI/I$I yqe6Hor0 Marcpuraia, pe3yjIibTaTOB na60paT0pHHx pa60T " MMPOCKTOB 3aaBaThb BOIIPOCHI 11O CYIICCTBY O6cy)KI[aCMOﬁ TEMBI U BbICKA3bIBATh
HNJICW, HALICJICHHBIC Ha PCHICHUC 3aaa4d U MOAJACPIKAHUC OyarokenaTeIbHOCTH O6HI€HI/I$I;

COIIOCTABJIAITh CBOU CYXJCHUA C CYXKICHUAMU JPYIruX YUaCTHHUKOB Juajiora, 06HaPY)KI/IBaTB pa3jiniuue u CxoaCTBO HO3HI.IPII>1; BBIPAXKATh CBOIO TOYKY 3PCHUS B
YCTHBIX U MMCbMCHHBIX TECKCTAaX; Hy6J'II/I"IHO OpCACTABIATE PE3YIbTAThl BEIITOJHECHHOI'O (1)I/ISI/II—IGCKOFO OIIbITa (BKCHepI/IMeHTa, HUCCiIcJ0BaHUs, HpOCKTa).

Cosmecmuasn desmenbHoCmy (COMPYOHUUECMBO):

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMaHIHOW U MHANBUAYATHHON paOOTHI MPU PELICHUH KOHKPETHOH (pr3ndecKoi IpoOIeMsl;

NPUHUMATD IIEJI COBMECTHOM IEATETbHOCTH, OPIraHU30BBIBATh IEHCTBHA MO €€ JOCTHXKEHUIO: PaCHpPEAesaTh PO, 00CYXKAaTh MPOLECCHl U PE3YIbTaThl
COBMECTHOM pabOoThI; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITOJIHATH CBOIO YaCTh pabOThI, JOCTUrasi KAYECTBEHHOTO pe3yJIbTaTa o CBOEMY HAIPABICHHUIO U KOOPIMHHUPYS CBOM JCHCTBUS C JPYTUMH YI€HAMH KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIa/a B OOIIUH MPOJYKT MO KPUTEPHSIM, CAMOCTOSATEIIBHO COPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

YHuBepcanbHbIC PETYJISITUBHBIC ICHUCTBUS



Camoopzauumuuﬂ:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLINX AJIs pelleHus] PU3NUECKUX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX ITOAX0/1aX MPUHATHUS PELICHUN (MHAUBUAYAJIbHOE, IPUHATHE PELIECHUS B IPYIIE, IPUHITUE PELLIEHUI TPYIIION);
CaMOCTOSITENILHO COCTaBIISITh AJITOPUTM PELIeHUs GU3NYECKOH 3a/1aun WK IJIaHa UCCIIEA0BAHMS ¢ YUETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIPEUIaracéMble BApUAHThI PELICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

Camorxonmpons (pegpnexcusn):

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH M IIPEUIaraTh IjiaH €€ N3MEHEHMS,;

OOBSACHATH NPUYUHBI JOCTHKEHUS (HEAOCTHXKEHNUS) PE3Y/IbTaTOB ACSATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B X0/l BBIIIOJHEHUS (PU3UYECKOT0 HCCIEeI0OBAHUS WM IIPOEKTa) HA OCHOBE HOBBIX O0OCTOSITEIBCTB,
M3MEHUBILIUXCS CUTYallUH, YCTAHOBIIEHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIHTATA LIEIU U YCIOBUAM.

Imoyuonanvulii unmennexkm:

CTaBUTh ce0s1 HA MECTO JIPYroro YeJoBeKa B X0JI€ CIopa UM AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro.
Ilpunamue ceda u opyzux:

IpU3HaBaTh CBOE IIPABO Ha OLIMOKY IPH pelieHnr GU3NYECKUX 3a/1a4 WK B YTBEP)K/ICHUAX HAa HAyYHbIE TEMBI U TAKOE K€ IIPaBO APYroro.

HPEJIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yabTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXaTh C(OPMHUPOBAHHOCTD y O0yUAIOIIUXCSl YMEHUI:

UCIIO0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTANINYECKHE U aMOp(HbIe
TeJIa, HACBIIICHHBIH W HeHACBIIICHHBIN Tap, BIAXXHOCTh BO3yXa; TEMIIEpaTypa, BHYTPEHHSS SJHEPTHS, TEIUIOBOW JBUTATENh; dJIEMEHTAPHBIN dJICKTPUICCKUN
3apsijl, SNEKTPUYECKOE 10JIe, TPOBOAHUKH U TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE TOJIE;

pa3nuyarh sBJICHHS (TETUIOBOE PACHIMPEHHE/CKATHE, TEeIUIoTepeiada, TETIOBOE paBHOBECHE, CMAauYMBaHUE, KATMIUISIPHBIC SIBJICHUS, HCTIAPEHUE, KOHICHCAIIHS,
TUTaBJICHHE, KpUCTAIUTH3aNus (OTBEpeBaHNE), KHIIEHHE, Teruionepeaada (TerIonpOBOAHOCTh, KOHBEKIINS, H3ITyUeHHE); DIIEKTPU3AINs TeJl, B3aUMOJICHCTBHE
3aps/10B, IEHCTBUS AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHICTBHE MAarHUTOB, JIEHICTBUE MArHUTHOTO I10JIS1 HA TPOBOJIHUK C TOKOM,
9JIEKTPOMAarHUTHAS! MHIYKIHS) TI0 ONMCAHHUIO NX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3NIECKOE SIBIICHHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (DPU3NYECKHUX SBICHHHA B OKPYXKAIOIIEM MHpPE, B TOM 4Hcie (GU3nUecKue SBJICHHUS B IPUPOJIE: MOBEPXHOCTHOE
HaTsDKEHUE U KaUIIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILTBI B pupoe, n3inydeHne ComHIa, 3aMep3anne BOJI0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHEeTra; 3JIEKTPUYECKHE SBJICHUS B aTMOC(epe, FMEKTPHUUECTBO KHUBBIX OPraHU3MOB; MATHUTHOE T0JIe 3eMJITH, Jpeii( MO0 COB, pOJIb MATHUTHOTO
HOJIS 7151 JKU3HM Ha 3eMule, MOJISIPHOE CUSHUE; IPU 3TOM IIEPEBOIUTH MPAKTHUYECKYIO 3a/1auy B y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOMCTBA/IPU3HAKA
(bU3nUeCKUX SBICHHIA;



OTMCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKHE SBJICHUS, HCIIONIB3YS (PU3NUECKUE BETUUMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJTMYECTBO TETIJIOTHI,
yJenbHas TeII0EMKOCTD BEIIECTBA, Y/ACNbHAas TEIUIOTa IUIaBICHUS, yAeIbHAas TEIUIOTa Tapoo0pa30BaHus, yIeIbHAs TEIJIOTa CTOPaHHs TOIUTHBA, KO3 GHUINEHT
IIOJIE3HOI'O ﬂeﬁCTBHﬂ TEIUIOBOM MallrHbI, OTHOCUTCJIbHAA BJIA’)KHOCTH BO3AyXa, SHGKTpI/I‘-IeCKI/If/'I 3apsaq, Cujia TOKa, SJICKTPUICCKOC HAIIPSIKCHUC, COIIPOTUBJICHHUC
IPOBO/IHUKA, yJEITLHOE COMPOTHBIICHNE BEIIECTBA, pa00Ta M MOIIHOCTh 3JIEKTPHUECKOTO TOKA); IIPH ONMCAHUH MTPABUIIBHO TPAKTOBATh (PU3UUECKHUIA CMBICIT
UCTIOJIb3YEMbIX BEJTMUUH, 0003HAUCHUS U €AUHUIIB (PU3NUECKUX BETUYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TaHHYIO (U3NYECKYIO BEIIMYUHY C APYTUMH
BEJINYMHAMU, CTPOUTH IPadMKU U3YUCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYNH;

XapaKTCPU30BaATh CBOMCTBa TCII, (1)I/I3I/I‘-IGCKI/IC SABJICHUA U ITPOLECCCHI, UCII0JIB3Ys OCHOBHBIC IMOJIOKCHUS MOJICKy.HSIpHO-KHHCTH‘-IGCKOﬁ TCOpHUU CTPOCHUA
BEILIECTBA, IPUHIIHII CYTIEPIIO3UIINH TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS 3apsina, 3akoH OMa Uil ydacTka 1end, 3akoH Jpxoyns - Jlenna,
3aKOH COXpaHEHHUsI YPHEPTUH; IPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYeCKOE BhIPaKEHUE;

OOBACHATH (PM3MUECKHE TPOLIECCHI M CBOMCTBA TEJI, B TOM YHUCIIE U B KOHTEKCTE CUTYalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH TPHUYNHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | - 2 TOTHYECKUX [IaroB ¢ OMopoii Ha 1 - 2 W3y4eHHBIX CBOICTBA (PM3NYECKUX SIBICHUH, (QU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIC 3a1a49H B 2 - 3 NelCTBHS, UCIIOIb3Ys 3aKOHBI ¥ (hOpMyITbl, CBA3bIBAIOIINE (PU3NYECKUE BETUYUHBI: HA OCHOBE
aHajIn3a yCJIOBHUA 3aJa4d 3alIMChIBATh KPATKOC YCJIOBUC, BBIABJIATH HCAOCTATOK JAHHBIX IJIA PCIOCHUA 3a1a4u, BI)I6I/IpaTI) 3aKOHBI U q)OpMy.HBI, HCO6XO[[I/IMI)IC
JUIs €€ peIleHHs, IIPOBOIUTH PACUETHI M CPAaBHUBATH MOJyYeHHOE 3HaYCHNE (PU3NIECKO BEIMUYMHBI C U3BECTHBIMU JTAHHBIMHU;

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PCIIMTL ITPU ITOMOIIN C];)I/IBI/I‘-ICCKI/IX MCTOOB; UCIIOJIb3Ys OIMMUCAHUC UCCIICAOBAaHUS, BBIACIIATE IIPOBECPIACMOC
IPEAIOI0KEHUE, OLICHUBATh PAaBUIILHOCTH MOPSIIKA MIPOBEICHHS NCCIICI0BAHMS, IEIaTh BHIBOIBI;

IMPOBOAMUTDH OIIBITHI ITO Ha6JHOI[eHI/IIO (1)I/I3I/I‘IGCKI/IX SIBIICHUH WU (1)I/I3I/I‘I€CKI/IX CBOMCTB Tell (KaHI/IJIJIﬂpHBIe SABJICHUSA, 3aBUCUMOCTD JaBJICHUSA BO3ayXa OT €TI0
00bEMa, TeMIepaTyphbl; CKOPOCTH MpoLiecca OCTIBAaHUS/HarpeBaHMsl IPU U3IYUEHUH OT 1IBETa M3IIy4arolei/moraomuaronieii moBepXHOCTH; CKOPOCTb UCTIAPEHUS
BOJLI OT TEMIICPATYPHI )KUJAKOCTHU U IIJIOIIaaAN eé IMMOBEPXHOCTHU, JJICKTPU3ALIHA TCIT U BSaHMO}IeﬁCTBHG SJICKTPHUYCCKUX 3aps/10B, B3aHMOHeﬁCTBHe IIOCTOSTHHBIX
MarHuTOB, BU3yalIM3allisd MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; AEHCTBHUSI MAarHUTHOTO MOJISl HA ITPOBOHUK C TOKOM, CBOMCTBA 3JIEKTpOMarHuTa, CBOMCTBa
AJIEKTPOJIBUTATENSI TOCTOSTHHOTO TOKA): (POPMYJIUPOBATEH MIPOBEPSIEMbIC MTPEATION0KEHHS, COOMPaTh YCTAHOBKY M3 MPEJI0KEHHOTO 000PYA0BaHUS; OTTMCHIBAThH
XOJ] OnbITa U (POPMYITUPOBATH BHIBOABI;

BBITIOJIHATD MIPAMBIC U3MCPCHUA TCMIICPATYPHhI, OTHOCHTEIBHOHN BIAXKHOCTH BO3yXa, CUJIbI TOKA, HAIIPAXKCHHA C UCITOJIB30BAHUECM aHAJIOTIOBBIX HpI/I60pOB n
JATYMKOB (PU3MUYECKUX BEJIMYMH; CPAaBHUBATH PE3YyIbTAThl H3MEPEHUH C yUETOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH;

IPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKOM BETMYHUHBI OT IPYroi ¢ UCIOIb30BaHUEM NMPSMBIX U3MEPEHU (3aBUCUMOCTh COITPOTHUBIICHUS
IPOBOJHUKA OT €r0 JJIUHBI, IJIOIIAI! TONEPEUHOT0 CEUEHHs U yIEIbHOTO CONPOTUBIICHNUS BEIIECTBA ITPOBOIHUKA; CHIIBI TOKA, HIYLIET0 Yepe3 MPOBOJIHUK, OT
HaIpsHKEHUS Ha TPOBOIHUKE; MCCIIEIOBAHNE TIOCIIE0BATEIFHOTO U TTAPAIIEIFHOTO COSAMHEHUH MMPOBOTHUKOB): TUTAHUPOBATh HCCIIEIOBaHNE, COOMPATh
YCTAHOBKY U BBIIIOJHATH U3MEPEHUs, CIelys MPeI0KEeHHOMY IIJ1aHy, (PUKCHPOBATh pe3ybTaThl MOJYYSHHOHN 3aBUCUMOCTHU B BHJIE TAOJIHUI U Ipa(HKOB, AeTaTh
BBIBOJbI 11O PE3YyJIbTaTaM UCCIICIOBAHUA,

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETHUUH (yIelIbHAs TEIIIOEMKOCTD BEIIECTBA, CONPOTUBIICHHE MPOBOJHHUKA, pa00Ta U MOIIHOCTh
IJEKTPUYECKOT0 TOKA): TNIAaHUPOBATh U3MEPEHUS, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY, CIEAYS MPEII0)KEHHON HHCTPYKIIUU, U BBIYUCIIATh 3HAYCHHE
BEJIMYMHBI;

coOroaaTh NMpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000pYyI0BaHHEM;

XapaKTepU30BaTh MPUHLUIIBI ICUCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPON HAa UX OMHMCAaHUS (B TOM YHCJIE: CUCTEMA OTOIJICHUS JOMOB,
THTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOIBTMETP, CUETUHK NEKTPUIECKONH YIHEPTHH, JICKTPOOCBETHTEIBLHBIC TPHOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOTPUOOPHI (TIPUMEPHI), FTEKTPUUECKUE TPETOXPAHUTEIIH; SJIEKTPOMATHHT, JICKTPOIBUTATENb TOCTOSHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX
(bu3HYeCcKuX SBICHUN U HEOOX0IMMbIe (PM3UYECKUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTENbHBIE IPUOOPHI 110 CXEMaM U CXEMAaTUYHBIM PUCYHKaM (’KHJIKOCTHBII TEPMOMETP, TEPMOC,
MICUXPOMETP, TUTPOMETP, IBUraTeNlb BHYTPEHHETO CTOPAHHUS, DJIEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBbI SJIEKTPHUUECKUX IIETeH ¢ mocae0BaTeIbHbIM U
napayiebHbIM COSAMHEHUEM JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUUECKUX LIEeH;
MPUBOIUTH MPUMEPBI/HAXOJUTh HH(POPMALIHIO O TPUMEpax MPAKTUUYECKOIO MCIOIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEAHEBHOM KU3HU JJIs1 O0eCTieueHus
0€301aCHOCTH ITpU OOPALIEHNHU C MPUOOPAMH U TEXHHUUYECKUMH YCTPONCTBAMHU, COXPAaHEHUS 3I0POBbs U COOJIIOJICHHSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B

OKpYKarolleu cpee;

OCYIIECTBIIATh TMOMUCK HH(pOpMaruu (U3NIECKOTr0 COAEp KaHUs B ceTH MIHTEpHET, Ha OCHOBE UMEIOIIUXCS 3HAHUH U ITyTEM CpaBHEHHSI TOTIOJIHUTEIbHBIX
MCTOYHUKOB BBLIEIATH HH(POpMaLINIO, KOTOpas SBJISETCS MPOTUBOPEUHUBOM HIIM MOKET OBITh HETOCTOBEPHOI;
UCTIOJIb30BAaTh MPH BBHITIOTHEHUH YY€OHBIX 33JaHUH HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEePIKaHuUs, CIIPABOYHbIE MaTepHAIIbl, PECYpPCHI CETH
WuTepHer; BiaaneTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTAa, MpeoOpa3oBaHus HH(DOpPMALIMK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEHNs1, 00001asi HH)OPMAIHIO U3 HECKOIBKUX UCTOYHUKOB (PU3NYECKOTO CO/IEPIKaHUs, B TOM
yyclie MyOIMYHO MPEACTABIATH PE3yIbTaThl IPOSKTHOM UM UCCIEI0BATENIbCKON JEATEeIbHOCTH; IPU ATOM I'PaMOTHO MCIOIb30BaTh U3yYECHHBIA TOHATUHHBIHA
ammapar Kypca (pHU3UKH, COPOBOXK/IATh BRICTYIUICHUE ITPE3CHTAIUCH;
IIPU BBITIOJHEHUH YU€OHBIX IPOEKTOB M UCCIEIOBAaHUN (PU3NYECKUX MPOLIECCOB PaCIpeesITh 0053aHHOCTH B IPYIIE B COOTBETCTBUH C TOCTABICHHBIMU
3a/la4yaMH, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHa JEHCTBUI U KOPPEKTUPOBATh €0, a/IEKBATHO OLIEHUBATh COOCTBEHHbIN BKJIA/ B JEATEIbHOCTD IPYIIIBL;
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOCHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammenoBanue pasgesioB | KosmuvecTBo yacoB Buab! gesitreJIbHOCTH Buabl, ¢opmbl | DiIeKTPOHHBIE
/I | ¥ TeM NPOrpamMMmblI KOHTPOJIs (uudposbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE 06pazoBaTeILHbIE
padoThI padoThI pecypebl
Pa3ﬂen 1. TennoBble aBIeHNA
1.1. | Crpoenue u cBoiicTBa r' 1 Habmronenue " uHTepnperanys (YCcTHb  ompoc;| https://edsoo.ru;
Beliecrsa h OTBITOB,  CBUAETENLCTBYIOIMX 00 |[KoHTponbHas https://kopilkaurokov.ru;

aTOMHO-MOJICKYJIIPHOM CTpOeHHH [paboTa; https://nsportal.ru;
BEIIECTBA: OMBITHI ¢ pacTBopeHueM |[IpakTudeckas https://resh.edu.ru;
Pa3IMYHBIX BELIECTB B BOJIE; [paboTa; https://infourok.ru;
Pemenne 3amad 1o  oneHUBaHUIO [T ecTHpOBaHHUE, https://multiurok.ru.
KOJIMYECTBA aTOMOB WM MOJIeKya1 B |[CaMOOIleHKa c
EIUHULIE 00BéMa BEIECTBA; [MCIOJIbE30BaHUEM
AHanu3 TEKCTa JPEBHUX AaTOMHUCTOB [«OLIEHOYHOTO
(Hammpumep, ¢dparmenTa ITOOMBI [TUCTAY.

Jlykpemusi «O mpupoae Bemieh») ¢
H3JIOKEHUEM OOOCHOBAaHHMH aTOMHOM




TUIIOTE3bI (cMbICcTOBOE YTEHUE).
Onenka yOeIuTeNIbHOCTH ITUX
000CHOBAHHIT;

OO0bsicHeHne OpPOYHOBCKOTO JIBH)KCHUSI,
aBIeHUST TUGPY3UUN PA3IUIUNd MEXKITY
HAMH  Ha  OCHOBE  IOJIOKECHH
MOJICKYJISIPHO-KMHETUYECKOH ~ TeopHuu
CTpOCHHS BEIIIECTBA,
OOBbsicHEeHHE OCHOBHBIX pa3Iu4Ylid B
CTPOCHHHM  Ta30B, JKUIKOCTeH U
TBEPABIX TEA C  HCIOJIb30BAHUEM
TMOJIOXKEHU N MOJIEKYJISIPHO-
KHMHETHYECKOW  TEOpUH  CTPOCHHUSA
BEIIECTBA;

[IpoBencHue OIIBITOB o
BBIPALIUBAHUIO KPHUCTAJUIOB IOBapeH-
HOU conm 158) 051 caxapa;
IIpoBenenne u OOBSICHEHUE OIBITOB,
J€MOHCTPHPYOIITIX KaIlMUISIpHBIC
SABJICHUSI W  SBJICHME CMa4YMBaHUS;
OObsicHeHHE  PONM  KalWUISPHBIX
SBJICHUM NIl TOCTYIUIEHUS BOJABI B
OpraHu3M  pPACTEHHH MC —
ouosorus);

Habmonenue, IIPOBEJICHHE u
OOBSICHEHHE OIIBITOB 110 HAOJIIOICHHIO
TEIJIOBOTO pacimypeHus raszos,
JKUAKOCTEH Hu TBEPIBIX TEII;

OObscHeHHe  coxpaHeHHs  00bEMa
TBEPABIX TEN, TEKY4YECTH >KUIKOCTH (B
TOM YHCJIC, PA3HUIIBI B TEKYYECTH IS
Pa3HBIX JKUJKOCTE), MaBJICHUS Ta3a;
[IpoBenenue OIIBITOB,
JEMOHCTPHUPYIOIIUX 3aBHCUMOCTD
JABJICHUS BO3JyXa OT €ro o0béma
HarpeBaHus WM OXJAXKICHUS,M UX
OOBsACHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJISIPHOTO YUCHUS;




AHanmuM3  NOPAKTUYECKUX  CUTYaIlUi,
CBA3aHHBIX CO CBOHCTBAaMH Ta3oB,
KUAJIKOCTEN U TBEPJBIX TEIL.

1.2.

TenioBbie nponecchbl

ObocHOBaHME  MpaBWJI  W3MEPEHUs
TeMIIepaTyphbl;

CpaBHeHHE  pa3jIM4YHBIX  CIIOCOOOB
W3MEPEHUs] U IIKaJl TEeMIEpaTyphl;
HaOmrofenre u OOBSICHCHHE OIIBITOB,
JEMOHCTPUPYIOLINX U3MEHEHUE
BHYTPEHHEN SHEpruu TEla B
pe3ynbTaTe Teronepeaadyd U padboTh
BHEIIIHUX cu;
HccnenoBanue siBneHUs TeriooOMeHa
IIpY CMELIMBAHUM XOJIOAHON U ropsyeit
BO/IbI;

HabutoieHne ycTaHOBIEHUSI TETIJIOBOTO
paBHOBECHS  MEXAy  Topsuell u
XOJIOHOU BOJIO;
Omnpenenenue (M3MepeHNe) KOTNIECTBA
TEIJIOTHI, TOJIYYEHHOTO BOJOW TIpH
TerooOMeHe c HarpeTbiM
METaJUTMYECKUM HUAJTUHIPOM;
Omnpenenenue (M3MepeHUE) yIAEIbHON
TEIJIOEMKOCTH BEIIECTBA;
Pemienne  3amay,  CBA3AHHBIX  C
BBIYMCIICHHEM KOJIMYECTBA TEIJIOTHl U
TEIUIOEMKOCTH  TPU  TEIJI00OMEHE;
AHanmu3  cuUTyaluMil  MPaKTHYECKOTO
WCIIONBb30BaHUSI  TEIJIOBBIX  CBOMCTB
BEIIECTB M MaTepUajoB, HANpUMEp B
LEeTsAX sHEprocOe peXKEHUS:
TEIUIOM30JISIIMSL, dHeprocOeperaromnme
KPBIIIN, TEPMOAKKYMYJISITOPHI U T. 1.;
HaGmronenue siBiaeHW wucmapeHus M
KOH/ICHCAlIUH;

HccnenoBanue mpoluecca HCHapeHHs
Pa3IUYHBIX JKUJIKOCTEH;

YCTHBI  OIPOC;
KonTposibHas
paborta;
[IpakTHueckas
paborta;
TectupoBanue;
CamoouieHka ¢
UCIIOJIb30BaHUEM
«O11€HOYHOTO
THCTaY;

https://edsoo.ru;

https://kopilkaurokov.ru;

https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




OObsicHeHUE SBIICHUN WCHapeHus u
KOHJICHCAIlMM Ha OCHOBE AaTOMHO--
MOJICKYJISIPHOTO YUCHUS;
HaGmronenue u oObsicHeHHE Mporiecca
KHUIICHUS, B TOM YHCIIE 3aBHCUMOCTH
TEMIIEPATypbl KHIICHUS OT JaBJICHUS;
Ornpenenenue (u3mepenue)
OTHOCHUTEIIbHOW BIJI&YKHOCTH BO3/1yXa;
HaGmonenne rmporecca  IUIaBJICHUS
KPUCTAJUINYECKOTO BEIIICCTBA,
HarpuMep Tb1a;
CpaBHEHHE  TPOIECCOB  ILUIABJICHUS
KPUCTALTUYCCKUX TEJI M Pa3MATICHUS
NpU  HArpeBaHUM aMOPQHBIX T
Ompenenenue (M3MepeHue) YACIbHOU
TEIUIOTHI IJ1aBIeHus paa. O0bsCHEHHE
SIBJICHUY TUTABJICHUS Y KPUCTAJUTH3AIAH
Ha OCHOBE AaTOMHO-MOJEKYISIPHOTO

YUCHUS;

Pemenne  3aga4,  CBA3AHHBIX  C
BBIYMCIICHMEM KOJIMYECTBA TEIUIOTHI B
nporueccax TEeIIonepe ayn pu
IIJIABJICHUU " KpUCTAJUIM3aLlHH,
HCIIApEHUHU u KOH/JICHCAllNH;

AHanmu3  cuUTyanMil  NPaKTHYECKOIOo
IIPUMEHEHHUs SBIICHUN IUIABICHUA U

KPUCTaJUTU3AIIH, HaTnpuMmep,
MOJTyYeHHE CBEPXUMCTBIX MaTepHajIoOB,
coneBast rpenka " ap.;
Anamuz  paboTbl M OOBsACHEHHE
NPHUHIUIA  JCUCTBUS  TETUIOBOTO
JIBUTATEIIs;

Brrunciaenue KoOJMWMYECTBa  TEILIOTHI,
BBIJIEIISIIOIIETOCS npu CTOpaHHuH
pa3nu4HbIX BHAOB TommBa, W KIIJ]
IBUTATEII,

OO6cyxnenue 3KOJIOTUYECKUX
MOCIEICTBUI HCIIOIB30BaHUSA




JBUTATENIC BHYTPEHHETO CrOpaHHs,
TEIUIOBBIX M THUAPOIICKTPOCTAHIIHIA
(MC — skomnorusi, XuMus).

Uroro no pasneny

Pasnen 2. 3nexTpuyeckue u MarHUTHbIE ABIEHUA

2.1. | dnexTpuyeckue sapAa/abl.
3apsKeHHbIe TeJla M UX
B3aUMO/JEHCTBUE

1

Halronenue u mpoBeieHUE OIBITOB 110
3IEKTPU3ALUU Tel npu
CONPUKOCHOBEHMH M  UHAYKIHEH;
HaGmonenue u 00BsICHEHHE
B3aHMMOJICHCTBHUSA OJHOMMEHHO i
Pa3sHOUMEHHO 3apsKEHHBIX TEJl,
OObsicHEeHWe  TpHUHIOMNA  JEHCTBUS
3JIEKTPOCKOTA;

OObsicHEeHHE SIBJICHUN DJICKTPU3ALNH
npu COTNPUKOCHOBEHHH Tell i
WHJYKLIHUEW C MCHOJb30BaHUEM 3HAHUI
0 HOCHUTEJISIX DJIEKTPUUYECKUX 3apsI0B B
BEIIECTBE;

Pacrio3naBanue n 00bsICHEHHE SBJICHUI
3JEKTPU3ALNU B OBCEIHEBHOM XKU3HU,
HaGmonenne M OOBSICHEHHE OIIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHHS
AIEKTPUIECKOTO 3apana;
Habmonenue OIIEITOB 110
MOJICTUPOBAHUIOD  CHJIOBBIX  JIMHUH
AIEKTPUUYECKOTO TIOJIST,
Uccnenosanue NEUCTBUA
3JEKTPUYECKOTO MOJsI HAa MPOBOJHUKHU
U TUDJICKTPUKA

YCTHBI  0ompoc;
KonTtposbHas
pabora;
[IpakTrueckas
pabora,;
TectupoBanue;
CaMOOIIeHKa C
MCII0JIb30BAaHUEM
«O1eHOYHOT O
JTUCTa.

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.

2.2. | NocToAHHBIH 3/1eKTpUYeCKUt

TOK

HaOmroneune Pa3ITUYHBIX BUOB
JNEUCTBUSL  DJIEKTPUUECKOrO0 TOKa U
0oOHapy)XeHHE STUX BUJOB JCUCTBUS B
MMOBCEIHEBHOM JKU3HMU;
COopka W HUCIBITAaHUE DIICKTPUUECKOU
1(S178 TOCTOSIHHOTO TOKa;

YerHBI  onpoc;
KoHnTponbHas
pabora;
IIpaxTrueckas
pabora;

TectupoBanue.

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




W3mepenue cuibl TOKa aMIEPMETPOM;

N3mepenue 3JIEKTPUUYECKOTO
HaIpsHKEHUS BOJIbTMETPOM;
[IpoBenenue u OOBSICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
3IEKTPUUYECKOTO CONPOTHUBIICHUS

HpOBOIIHI/IKa OT €ro JJHHbI, IIIOIaau
MONEPEYHOI0 CEUYEHUS W MaTrepHuaa,
WUccnenoBanme  3aBHUCHUMOCTH  CHIIBI
TOKa, MPOTEKAIOIIET0 4Yepe3 PE3UCTop,
OT  CONPOTHBJICHHUS  PE3UCTOpA H

HanpsHKEHUsIHA PE3UCTOPE;
[IpoBepka rpaBuia CIIOKEHUS
HanpsDKEHUA MpH  TIOCJIe10BaTEILHOM
COCIMHCHHUH JIBYX PE3UCTOPOB;
[IpoBepka npaBuia Jjis CUJIbI TOKA MPU
MapayieIbHOM COCIUHCHUU
pE3UCTOPOB;

AHanu3 CHUTyalHil MOCIJIEI0BATEIBHOTO
H napajuieIbHOTO COEIMHEHUS
HpOBOJIHI/IKOB B JOMAIlTHUX
AJIEKTPUYECKUX CeTSIX;

Pemenne 3amau ¢ HCIOIB30BAaHHEM
3akoHa Owma wu dopMmyn pacuéra
ANEKTPUYECKOTO COIMPOTUBIICHUS TIPH
MOCNIEZIOBATEIbHOM M TapauIeTbHOM
COCTMHEHU U MTPOBOTHUKOB;
Omnpenenenre paboOThI IEKTPHUIESCKOTO
TOKa, MPOTEKAIOMIETO Yepe3 Pe3ncCTop;

Onpenenenue MOIIIHOCTHU
ANEKTPUYECKOTO TOKa, BBIJICISIEMON Ha
pe3ucrope;

Uccnenosanne 3aBUCUMOCTH  CHIJIBI
TOKa 4epe3 JIAMIIOYKY OT HamlpsKEHHS

Ha HEH;
Onpenenenne  KIIJ[  nHarpeBarens;
HccnenoBanue npeoOpa3oBaHUs

SHEpPruu npu nogbEMe rpysa




3JIEKTPOJIBUTATEIIEM;
OOBsicHEeHHE YCTPOMCTBA M TMPUHIIMAIIA
JIICUCTBUS JTOMAaIITHUX
ANEKTpOHArpeBaTeNIbHbIX  MPUOOPOB;
OObsicHeHHE  TPUYMH  KOPOTKOTO
3aMbIKaHUS W TPUHLUINA JAeWCTBUA

IIJIABKUX IIPENOXPAHUTEIICH;
Pemenune 3amay ¢ HCNONBb30BaHHEM
3aKOHA Jxoyns—IJlenua;
Habmronenue BO3HUKHOBEHUS

QJICKTPHUYCCKOI'0 TOKA B JXKUJAKOCTH.

MarHuTHbIE ABAEHHAS 6 |1 2 HccnenoBanue MarHuTHOrO | YeTHBIN ompoc; | https://edsoo.ru;
- B3aMMO/ICHCTBHS noctossHHBIX | KoHTpOoabHast https://kopilkaurokov.ru;

MarHuTOB; pabora; https://nsportal.ru;
N3yuenue MarHuTHOT'O nojs | [Ipaktuyeckas | https://resh.edu.ru;
MOCTOSHHBIX ~ MarHUTOB  IPH  UX | pa0oTa; https://infourok.ru;
00bEeTUHECHUN " paznenennn; | TectupoBanue. | https://multiurok.ru.
[TpoBesieHrE OIMBITOB O BU3YaIH3AIHU

TOJISI MOCTOSTHHBIX MarHuTOB;

W3yuyeHne sBIIEHWsS HaMarHHYHBaHUS

BEII[ECTBA;

HccnenoBanue JEUCTBHUS

AIIEKTPUYECKOT0 TOKAa Ha MAarHUTHYIO

CTpEJIKY;

[TpoBeneHue OITBITOB,

JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb CHIIBI
B3aUMOJCUCTBUS KAaTYIIKH C TOKOM M
MarHuTa OT CHJIbI M HAIpPABJICHHS TOKa
B KaTyIIKE;
AHanmu3  cuUTyaluMil  MPaKTHYECKOTO
NIPUMEHEHHSI  JJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX YCTpPOICTBaX,

IIPOMBIIIUIEHHOCTH, MEJIUITUHE);
N3ydeHue neicTBUS MarHUTHOTO MOJIS
Ha MIPOBOJTHUK c TOKOM;
Nzyuenue NEUCTBUA

QJICKTPOABUTATCIIA,




N3mepenue KILJ
ANEKTPOABUTATEIbHON YCTaHOBKH;
Pacnio3dnaBaHue M aHanu3 pa3IU4HBIX
MPUMEHEHUI 3JIEKTPOJIBUTATENCH
(TpancmopT, OBITOBBIE YCTpOWCTBAa M

zp.).

2.4, | d/1eKTpOMarHuTHasE MHAYKLHS i4l OnbITEl O HCCIIEAOBAHHUIO sBJIEHUsS | YCTHBIN ompoc; | https://edsoo.ru;
AJIEKTPOMArHUTHOM uHaykun: | KonrponbHas https://kopilkaurokov.ru;
HCCIICI0OBAaHKE W3MEHCHMI 3HAYEHUS U | paboTa; https://nsportal.ru;
HAIpaBJICHUS] MHIYKIIHOHHOTO TOKA [Mpaktuueckas | https://resh.edu.ru;
pabora; https://infourok.ru;
TectupoBanue. | https://multiurok.ru.
Uroro no pazneny '_37'
PesepBHoe Bpemst i3'
OBIIEE KOJIMYECTBO | 68 10

YACOB 110 ITPOTPAMME




MyHunmnagsHOe aBTOHOMHOE 00111e00pa3oBaTenbHoe yupexaeHue "boropoackas cpenuss obmeoopa3oBaTenbHas mKkoia

PACCMOTPEHO COI''TACOBAHO

Ha [IIMO ectecTBEHHO - MaTEMATUYECKOTO LKA 3am qup o YBP

PykoBoaurens HIMO (PemoceeBal . A))
(Karenpuukosa H.B. ) [Tporoxon Ne 1

IIporoxoin Nel ot "27" aBrycra 2022r.

ot "26" aBrycra 2022r.

PABOYAS [TPOI'PAMMA
y4eOHOT0 npenMeTa
«Duszuka»

JUTst 9 KJlacca OCHOBHOTO 00IIero 00pa3oBaHus
Ha 2022-2027 yueOHbIil o1

CocraBurens: Penoceena ['anmnHa AHaToILEBHA
YUUTEIb PU3UKU

ceno boropoackoe 2022 r.



IHHOACHUTEJIBHAA 3AIIMCKA

N

Copnepxanue MNporpaMmbl HalpaBlIeHO Ha (HOPMUPOBAHME €CTECTBEHHOHAYYHOW TIPaMOTHOCTH YyYallluXCsd M OpPraHU3alUI0 U3ydeHUs (QU3UKU Ha
JeSITeIbHOCTHON OCHOBE. B Hell y4HThIBaOTCS BO3MOXXKHOCTM mpeamera B peanusanuu  TpeboBanuit. PI'OC OOO k mmaHUpyeMbIM JHYHOCTHBIM U
METaNpeIMETHBIM pe3yJbTaTaM OOY4YEeHHs, a TaKXKe MEXKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX NpPEAMETOB Ha YPOBHE OCHOBHOIO OOLIEro
oOpa3oBaHMUs.

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O NIPEJMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyromuii a1 €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U
SBJICHH, N3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpOHOMUEH U u3nuecKkoi reorpadueid. duznka — 3TO MpenIMeT, KOTOPBIH HE TOJIBKO BHOCHT OCHOBHOW BKJIAJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpPa, HO U IperocTaBiseT Haubosee sicHble 0oOpa3lbl MPUMEHEHHs HaydHOTrO MeToJa IO3HaHUs, T.€. CIoco0a IOJIydeHHs
JOCTOBEPHBIX 3HaHUH 0 Mupe. Haxonern, ¢pusnka — 3T0 NpeaAMET, KOTOPbII HapsAdy ¢ IpYTMMHU €CTECTBEHHOHAYYHBIMHU IIPEIMETaMH JIOJKEH JaTh IIKOJIbHUKAM
IpeJicTaBlIeHUE 00 YBJIEKATEIbHOCTH HAyYHOT'O UCCIIEA0BAHUS U PAJIOCTU CAMOCTOSITEIbHOTO OTKPBITHS HOBOT'O 3HAHMUS.

OnHa u3 raBHBIX 3a7ady (PU3MYECKOro oOpa3oBaHMs B CTPYKType oOliero oopa3zoBaHHs COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHON I'DPAaMOTHOCTH U
MHTEpeca K HayKe y OCHOBHOM MaccChl 00ydJaromuxcs, KOTOpbIe B AalibHeWeM OyIyT 3aHATHI B CAMbIX pa3HO OOpa3HbIX cdepax nesTenbHocTH. Ho He MeHee
BaXHOHN 3ajaueil sIBJISETCS BBIABIEHUE W MOATOTOBKA TAJAHTIMBBIX MOJOJBIX JIOAEH ISl MPOAOIDKEHHMsT oOpa3oBaHUS U JajibHeWlIed mpodeccuoHanbHOU
JESTEIbHOCT B O00JIACTM €CTECTBEHHOHAYUHBIX HCCIIEJOBAaHUM M CO3JAaHMM HOBBIX TEeXHOJOTWH. COrjacHO HPHUHATOMY B MEXIYHapOJHOM COOOILECTBE
orpeJiesieHuto, EcTecTBeHHOHAayuHasi TPaMOTHOCTh — 3TO CIMOCOOHOCTh YEJIOBEKA 3aHMMAaTh AKTHBHYIO TI'PaKJIAHCKYIO MO3UIUI0 MO OOLIECTBEHHO 3HAYMMBIM
BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU MAesIMUA. HaydyHO rpaMOTHBIN Y4EI0BEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCY)XJIEHMM INpOOJIEeM, OTHOCALIMXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, 4TO TpeOyeT OT HEro Cieayrolux
KOMIIETEHTHOCTEM:

HAay4YHO O00BACHATH SABJICHUA,
OIICHUBATH U ITIOHUMATb 0COOEHHOCTH HAay4YHOTI'0 UCCJICAOBAHUA,
HHTCPIPETUPOBATL JAHHBIC U MCITI0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA JJI IMOJIYYCHH A BBIBOAOB.

N3ydenue ¢pu3nku cniocoOHO BHECTH pellaoluii BKIaa B (OpMHpPOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YyYaroIIMXCsl.

HEJIM U3YYEHUS YYEBHOI'O INTPEIMETA «®PU3UKA»

[lemn w3yuenus ¢U3NKKA HA ypOBHE OCHOBHOTO OOIIEro obOpa3oBaHus ompenencHsl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBaTenbHBIX opranuzanusax Poccuiickoil denepanuu, peaan3yonMX OCHOBHbIE 0011e00pa3oBaTe/ibHbIe IPOrpaMMbl, YTBEpKAEHHOH pemeHreM Koieruu
MunuctepctBa npocselienus Poccuiickoit @eaepanuu, npotokosn ot 3 nekadpst 2019 r. Ne [1K-4BH.

Henu nzyuenust puszuxu:

npruoOpeTeHne nHTepeca U CTpeMIICHHS 00yUJalOIMXCs K HAYYHOMY M3YYCHHIO TPUPOABI, PA3BUTHE WX MHTEIJICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE MIPEICTABICHUNA O HAYYHOM METO/JI€ MO3HaHMs U (OPMHUPOBAHHUE UCCIIEI0BATENBCKOIO OTHOLIEHHS K OKPYKAIOIIUM SIBJICHHSIM;

(dopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4YEeHHUsI OCHOB CTPOCHHUS MaTepHH U (GyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

(opMHpOBaHUE NPEACTABIECHUHN O pOoJIu PU3MKH JUIsS Pa3BUTHSL JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;



pa3BUTHE MIPEICTABICHUNA 0 BO3MOXKHBIX chepax Oyaymiei mpodheccHoHalIbHOM AesITeIbHOCTH, CBSI3aHHOH ¢ (PM3MKOI, OJrOTOBKA K JajbHEHIIEMY O0YUYEHHUIO B
9TOM HaIpaBIICHHUH.

I[OCTI/I)KCHI/IC 9THUX ueneﬁ Ha YPOBHC OCHOBHOTI'O 06]]_[61"0 O6paSOBaHI/I${ obecrieunBaeTcs PEIICHUEM CIICAYOINNX 3ada4:

npruoOpeTeHne 3HaHuH O IMCKPETHOM CTPOEHUH BEILECTBA, O MEXAaHUYECKHX, TEIUIOBBIX, JIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

npuoOpeTeHne YMEHUN ONUCHIBATh U OOBICHATH (PU3NUECKUE SIBJICHHUS C UCIIOJIB30BAHUEM MOTYUYEHHBIX 3HAHUMH;

OCBOCHME METO/I0B PEIICHUs IPOCTEHIINX PACUETHBIX 33124 C UCIIOIb30BAHNEM (PU3HMUECKUX MOJIeNIeH, TBOPYECKUX U IPAKTUKOOPUEHTHPOBAHHBIX 33/]a4;
pa3BUTHE YMEHUI HAOIIOATh IPUPOIHBIC SIBICHUS U BBIIIOJIHATH OMBITHL, JJAOOPATOPHBIE paObOTHI M SKCIIEPUMEHTAIIBHBIE UCCIIEJOBAHUS C UCIIOIB30BaHUEM
U3MEPUTEINIbHBIX TPHOOPOB;

OCBOCHHE PUEMOB pabOTHI ¢ MHPOpMaLUel PU3MIECKOTO COAepIKAHUS, BKIIOYast HHPOPMAILIUIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH; aHAIN3 U KPUTUYECKOE
OlLICHMBaHME UH(OpPMaLINU;

3HAKOMCTBO CO cepamu po(hecCHOHATBHON AEATEIbHOCTH, CBI3aHHBIMU ¢ (U3UKOM, U COBPEMEHHBIMH T€XHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSAX
duznyecKoil HayKu.

MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercs o00s3aTeNbHBIM IPEIMETOM Ha YpPOBHE OCHOBHOro oOmiero oOpas3oBanus. JlanHas mnporpamma
IpenycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BoM ypoBHE B 9 kitacce B 00béMe 102 yaca o 3 yaca B HEJEINIO.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

Pa3znen 1. Mexanuveckue siBJICHUSA

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXAHUUECKOTO JIBUKEHUS. PaBHOMEpHOE NMPSIMOJIMHENHOE IBUKEHHE.
HepaBHomepHoe npsiMonuHeliHoe aBrxeHne. CpeHsisi 1 MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonHeHOe BmkeHne. CBoOonHoe nagenue. OnbITh [amuies.

PaBHOMeEpHOE ABIKEHUE TIO OKpYKHOCTH. [lepuon u yactora oOpamienus. JInneiiHas u yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

ITepssriit 3akoH HeroToHa. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. [IpuHImn cynepno3unum cuil.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUSI CKOJIbKEHUS, CHJIa TPEHUS TTOKOS, IPYTHUE BUJIBI TPEHHUSI.

Cwita TSOKECTH M 3aKOH BCEMUPHOTO TIATOTEHUs. Y CKOpeHue cBoOoaHoro maaenus. [[Bmwkenue mianHeT Bokpyr Comnma (MC). IlepBas kocMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue maTepranbHON TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea ¢ 3aKpeIIEHHON OChio BpameHus. MoMeHT cuibl. LleHTp TsokecTh.

Nmnynsc Tena. U3menenue ummnynbca. IMnynbsce cuiibl. 3aKOH coXpaHeHus umiynibca. PeaktuBHoe neuxenne (MC).

Mexannueckass paboTa U MOIIHOCTh. PaGoTta cui TsokecTH, ynpyroctd, TpeHusi CBs3b sHeprud U pabotsl [loTeHImanpHas SHEPrusl Teia, MOJHSATOTO Ha
MOBEPXHOCThbIO 3eMiu. lloTeHumanbHas sHeprusi cxaTol mnpyxuHbl. Kunernmdeckas sHeprus. Teopema O KHUHETHYECKOM SHEPruu. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUH.

Hemoncmpayuu

1. HaGmroneHne MexaHMYECKOTO IBUKEHUS Tella OTHOCUTENFHO Pa3HbIX Tell 0TCYETa

2. CpaBHEHHE MyTeH U TPACKTOPHIA JIBUKEHHS OJHOTO U TOTO KE TeJla OTHOCUTEIHHO Pa3HBIX TEll OTCUETa



3. M3mepeHne CKOPOCTH M YCKOPEHHUS IPSIMOJIIMHEHHOTO JIBUKCHUS
4. HUccnenoBaHue NPU3HAKOB PaBHOYCKOPEHHOTO JBHMIKEHMS
5. Habmionenue ABMKEHHS TeJa IO OKPY>KHOCTH
6. HaOmroneHne MexaHMYECKHX SIBJICHUH, MPOUCXOASIINX B cuUcTeMe oTcuéra «Tenexka» Mmpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIIBHO
KaOnHeTa PU3UKU
7. 3aBUCUMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U ACHCTBYIOLIEH Ha HETO CHIIBI
8. HabmioneHune paBeHCTBA CHII IPU B3aUMOJICHCTBUH TEJ
9. M3meHeHue Beca Tena MPU YCKOPEHHOM JBHKEHUU
10.Ilepenaua umitysabca Ipu B3aUMOJICHCTBUM TEJ
11.ITpeoOpa3zoBanus SHEPTUHU TIPH B3aUMOJICHCTBUU TSI
12.CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUU
13.CoxpaHeHue UMIynbca Npu aOCOIOTHO YIPYTOM B3aMMO/IEH CTBUN
14.HabmoieHre peakTUBHOTO JIBHKEHUS
15.CoxpaHeHre MEXaHUUECKOW SHEPIUU IpU CBOOOJHOM MaICHUU
16. CoxpaHeHne MEXaHUYECKOM HEPTUU IPU JBMKEHUH Teja M0 JeHCTBUEM MPY>KUHBI
Jlabopamopuuvie pabomot u onvimul
KoHcTpynpoBanue Tpakrta aJis pa3roHa 1 JajdbHEHIero paBHOMEPHOIo JBUKEHMSI LIapUKa WU TEJIEKKU
Onpenenenue cpeHelt CKOPOCTH CKOJIbKEHHsI OpycKa WM JBMXKEHUS IIapUKa 10 HAKIOHHOH MJI0CKOCTH
Omnpenenenre ycKOpeHUs Tejla IpyU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM IIIOCKOCTH
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaualbHOM CKOpOCTH
[IpoBepka rumnoTesbl: eciiu IpU paBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHOM CKOPOCTH ITYyTH OTHOCSTCS Kak psii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLINE
MIPOMEKYTKH BPEMEHHU OJMHAKOBBI
6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHSI OT CHITBI HOPMAJIBHOTO JTaBJICHUS
7. Ompenenenue KodpPUIMEHTa TPEHUS CKOIbXEHUS
8. Ompenenenue KECTKOCTH MPYKUHBI
9. Ompenenenue pabOTHI CUIIBI TPEHUS ITPU PABHOMEPHOM JIBKEHHUHM TeJIa M0 TOPU3OHTATIBLHON MOBEPXHOCTH
10.0mpenenenne pabOTHl CHIIBI YIIPYTOCTH MPU TOABEME T'py3a ¢ UCIOIB30BAHMEM HETIOJIBI)KHOTO U TMOABHUKHOTO OJIOKOB
11.M3y4yeHune 3aKkoHa COXpaHEHUs SYHEPTUU

agrwnE

Paszgen 2. Mexanndeckue KoJe0aHus M BOJTHbI

KonebarenpHoe neuxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPUO/I, YaCTOTa, aMILUIUTy1a. MaTeMaTuuecKuid U Mpy>KUHHBIN MasTHUKU. [IpeBparienue
SHEPTUH TIPU KoJieOaTeTbHOM JABWKEHUHU. 3aTyxawliue kKojeOaHus. BeiHyxkneHHble kosneOanus. Pesonanc. Mexannyeckue BOJHBL. CBOMCTBA MEXaHMYECKHX
BoJH. [Ipo moipHBIE U TonepeyHbIe BOJIHBL. [|JIMHA BOJHBI 1 CKOPOCTh €€ pacipocTpaHeHusi. MexaHn4ecKue BOHBI B TBEPJOM Tedne, ceiicmuueckue BoiaHbl (MC).

3ByK. 'poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaxkeHue 3Byka. H(pa3ByK U yIbTpa3BYyK.

Hemoncmpayuu

1. HaGmronenue konebaHuil Tl Mo ISHCTBUEM CHUIIBI TSKECTH M CHIIBI YIIPYTOCTH

2. HaGnronenue koje0aHuii rpy3a Ha HUTH U HA TIPYXKHHE

3. HaGnronenune BEIHYKICHHBIX KOJIEOAHUN U pe30HaHCa

4. PacipocTpaHeHue MpOoI0JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJCIIH)



5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTUYECKU pPE30HAHC

Jlabopamopusie pabomsl u onvimot

1. Onpenenenne 4acTOThI U EpHOAA KoeOaHUH MaTeMaTUYECKOro MasiTHUKa

2. OmnpeneneHye 4acTOThl U IEpUOAA KoJeOaHNni Ipy>KMHHOIO MasiTHUKA

3. VccnenoBaHue 3aBUCMMOCTH NIEpUO/1a KOJe€OaHU OBEIIEHHOT0 K HUTH I'py3a OT JUIMHbI HUTH

4. UccnenoBanue 3aBUCUMOCTH MEPHOAA KOJIeOaHUH NPY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a

5. IlpoBepka HE3aBUCUMOCTH Ilepuo/a KojaeOaHHii Ipy3a, HOJBEIIEHHOI0 K HUTH, OT MacChl Ipy3a

6. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb MIEPU0/Ia KoJIeOaHUIl MPY)KMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPY KUHBI
7. I3mepeHue ycKOpeHus: CBOOOHOIO IaleHUs

Paznen 3. 3HeKTp0MﬂFHI/lTHO€ moJie M1 3JICKTPOMArHMTHBIC BOJTHbI

DJIEKTPOMarHuTHOE TI0J€. JIEKTPOMAarHUTHbIE BOJIHBI. (CBOWCTBa d3JEKTPOMArHUTHBIX BOMH [llkama 2JIeKTpOMarHUTHBIX BOJH. Vcnomb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKkTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA cBETA.

Hemoncmpayuu

1. CBoiicTBa AJEKTPOMArHUTHBIX BOJIH

2. BoHOBEIE CBOMCTBA CBETA

Jlabopamopuvie pabomol u onvimul

1. M3y4eHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH € TIOMOIIIbIO MOOMIJIBHOTO TenedoHa

Paznen 4. CBeroBbIe IBJEHUSA

JlyueBas Mmozens cBera. Mctounuku ceera. [Ipsimonuneitnoe pacnpoctpanenue ceeta. 3atmenust Connua u Jlynsl. Otpaxkenue cBeta. [Tnockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHus: ceera. [lonHoe BHyTpeHHee oTpakeHue cBera. Vcnosb30BaHME MOTHOIO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX
CBETOBOJAX.
JIunza. Xon myweit B numH3e. OnTtuueckas cucreMa (otoamnmnapaTta, Mukpockona u teneckona (MC). I'maz kak ontuyeckas cucrema. biauzopykocts u
JAJIbHO30PKOCTb.
Paznoxxenue 6enoro csera B criekTp. OnbiTel HploToHa. CriojkeHne cekTpalibHbIX 1[BeTOB. /lucnepcus ceerta.
Hemoncmpayuu
[IpssMonrHENHOE pacIIpOCTPaHEHNE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomienue ceera.
OnTHYeCKUN CBETOBO/I.
Xon nydeit B cobuparolei JInH3e.
XoJ ny4del B pacCeuBarollen JIUH3E.
[Tonmy4yenue n300paXKeHUI C TOMOIIBIO JTUH3.
[Tpunnun nevictBus Goroanmnapara, MUKPOCKOIIA U TEIECKOTIA.

©CoNO~WNE



10.Mopensb rnasa.

11.Pa3noxenune 6eoro cBeTa B CIEKTp.

12.ITonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HbIX IIBETOB.

Jlabopamopnwvie pabomot u onvimul

1. UccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHMsI CBETOBOTO JIydya OT yIJjia MaJeHusl.

2. NzydyeHnue xapakTepuCcTHK H300pakeHUs MpeIMeTa B INIOCKOM 3epKalle.

3. UccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOI'O JIyya OT YIJIa MaJeHHs Ha TPAHULE «BO3yX—CTEKIION.
4. ITomydyenne n300paXe€HUH ¢ TOMOIIBIO COOMPAIOIIEH JIMH3bI

5. Onpenenenne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JIMH3HI.

6. OnBITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OUBITHI IO BOCTIPUATHIO I[BETA TPEMETOB TP UX HAOTIOACHUH Yepe3 IBETOBbIC (DUIIBTPEI.

Paznea 5. KBanToBbI€e IBJICHUS

OmneiTel Pesepdopaa u uranerapaas Mojens atoMa. Mogens atoma bopa. Mcyckanue u morsomeHue ceera atomoM. KBaHThl. JIMHEHYaThIe CIICKTPHI.

PagunoaktuBHOCTh. Anb(da, 6eTa 1 rammansnydenus. CTpoeHne aToMHOro siipa. HykionHas Moaens aToMHoOro siipa. M3oromnsl.

PanuoaxtuBHble npeBpauienus. [lepron noaypacnana aTOMHBIX SI€Ep.

SnepHble peakyu. 3aKOHBI COXPAaHEHUS 3apsI0BOT0 U MacCOBOTO YHUCEN. DHEPrUsl CBA3HM aTOMHBIX siiep. CBsA3b MACChl M SHEPTUU. Peakiuy cuHTE3a U IEICHUS
anep. Uctounuku sneprumn Conuua u 38E31 (MC).

SnepHas sHepreTuka. /leificTBus pagloaKTUBHBIX U3Iy4eHUH Ha kuBble opranu3msl (MC).

Hemoncmpayuu

1. CrieKTpbl U3IIy4eHUs U MOTJIOIIEHNUS.

2. CrexTpbl pa3IMYHbIX T'a30B.

3. Cnextp Bomopoza.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3HUPYIOIIHUX U3ITy4YSHUH.

6. Peructparius u3iny4eHus NPUPOJAHBIX MUHEPATIOB U MIPOJYK TOB.

Jlabopamopuvie pabomol u onvimul

1. HabmroieHue CITONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHNE SHEPTHU YACTHIIBI 10 TOPMO3HOMY ITyTH (110 poTorpadusm).

3. U3mepenne paanoakTHBHOTO (oHA.

IHoBTOPHTEILHO-00001AI0IMIT MOYJIb

[ToBTOpHUTENEHO-0000IIAOIIMI  MOIYJIb TPEIHA3HAYEH IS CHCTEMaTH3allud ¢ O00O0OIIEeHUs TMPEAMETHOTO COJAEpXKaHUS U ONbITa JEATEIbHOCTH,
MPUOOPETEHHOTO MPH M3YYECHUU BCETrO Kypca (pU3uKH, a Takke IS MOArOTOBKHM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY IO (pu3uKe st 00ydaromxcs,
BBIOPABIIIMX TOT YY€OHBIN MIPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ICATEIHLHOCTH, HA OCHOBE KOTOPBIX 00eCIeYnBaeTCs JOCTUKEHUE MTPEIMETHBIX H
MeTaIpeMETHBIX TIAHUPYEMBIX PE3yJIbTaToB OO0ydeHHs, (POPMHUPYETCS E€CTECTBEHHO-HAay4Hass TPAaMOTHOCTh. OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHMS
SIBIIGHUW TIPUPOABl M TEXHUKH, OBIIAJICHHEC YMEHUSIMH OOBSCHATh (PU3MUYECKHE SBJICHHS, NMPHUMEHSS TOJTyYeHHBbIC 3HAHUS, pellaTh 3aJadd, B TOM YHCIE
KaueCTBEHHBIC U DKCIICPUMEHTAJIbHBIC.



[IpyHIMIIMATIBHO AEATENBHOCTHBIN XapaKTep JaHHOTO Pa3zelia pealu3yeTcs 3a CYET TOro, YTO YHAIHUECs BBIIOIHAIOT 3aaHKs, B KOTOPBIX UM IIpEAIaraercs:

Ha OCHOBE IOJIy4YE€HHBIX 3HAHUH PaclO3HABaTh U HAYYHO OOBACHATH (PU3UUECKHUE SBICHUS B OKPY)KAIOIIEH MPUPOJIE U IOBCEAHEBHOM JKU3HU;

UCII0JIb30BaTh HAYYHBIE METO/IbI UCCIIEOBAHUS (PU3NUECKUX SABJICHHM, B TOM YHUCIIE IS IPOBEPKU TUIIOTE3 U MOJIyYEHHS TEOPETUYECKUX BHIBOJIOB,;

00BSICHATH HAYYHBIE OCHOBBI Han0OJIee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH, HAIPUMEp, MPAKTHYECKOTO UCTIOIb30BaHUS PAa3IMUHBIX HCTOYHUKOB
SHEPI'MM Ha OCHOBE 3aKOHA IPEBPALEHUS U COXPAHEHHUs BCEX U3BECTHBIX BUJIOB DJHEPIHH.

Kamz[a;l U3 TEM JAHHOI'O pas3aciia BKIHOYACT OSKCIICPHUMEHTAJIBHOE HMCCIICA0BAHUEC 0606ma}omero XapakKTepa. Pasz[en 3aBCpIIACTCA IPOBCACHUEM
HHaFHOCTH‘IeCKOﬁ u OHCHOHHOﬁ pa6OTBI 3a KypcC OCHOBHOM IIIKOJIBI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbDI

I/I3yquHe (1)H31/IKI/I B 9 kitacce HaIrpaBJICHO Ha JOCTHUIKCHUC 06y11a101111/1M1/1c;1 JIMYHOCTHBIX, MCTAIIPCIMETHBIX W NPCAMCTHBIX PE3YJIbTATOB OCBOCHUA y‘IC6HOFO
npeamceTa.

JIMYHOCTHBLIE PE3YJIbTATDBI

Hampuomuuecxoe eocnumaHue.

IPOSIBIIEHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PM3MUECKOM HAyKH;
LIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxoéHo-npascmeenHnoe 60Cnumanue:

TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B 00CYK/I€HUU OOIIECTBEHHO-3HAYMMBIX M 3THYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN
buznky;

OCO3HAaHHE BaXHOCTU MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.

Acmemuueckoe 6ocnumanue:

BOCIIPHSTHE 3CTETHUECKUX KaueCTB (PU3NUECKOI HayKH: €€ rapMOHUYHOTO MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

IIEHHOCI’”M HAYYHO20 NO3HARUA:

OCO3HaHHE EHHOCTU (PU3NYECKON HayKH KaK MOIIIHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTUA, BaXKHEHIIIEH COCTaBISIONICH KYIbTYpPHI;
pa3BUTHE HAYYHOH JII0003HATEIBHOCTH, MHTEPECca K UCCIIE0BATEIbCKON 1A TEIHOCTH.

Dopmupoeanue Kyapbmypol 300p06bA U IMOUUOHATLHOZO OJ1A20NOIYUUA:



e 0CO3HaHME LIEHHOCTH 0€30I1aCHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MUPE, BAJKHOCTH MPaBUII O€30I1aCHOT0 NMOBEICHUS Ha TPAHCIIOPTE, Ha
JIOpPOrax, ¢ AIEKTPUUECKUM U TEIJIOBBIM 000PYIOBAHNUEM B IOMAIIHUX YCIOBHSIX;
e c(hOpPMHUPOBAHHOCTH HaBbIKA pedICKCHH, IPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TaKOTO )K€ MpaBa y APYroro 4eJoBeKa.

Tpyooeoe éocnumanue:

e AKTUBHOE y4YacTHE B PEIICHUH MPAKTHUYECKHUX 33134 (B PAMKaX CEMbH, LIIKOJIBI, TOPOJIA, Kpasi) TEXHOJIOTUYECKON U COLMAIIbHON HAIPaBIEHHOCTH, TPEOYIOIINX B
TOM 4ucIiie U GU3NYECKUX 3HAHUII;
e UHTEpEC K MPAKTUYECKOMY H3YyYCHHIO MPO(PECcCUid, CBSI3aHHBIX C (PU3HMKOM.

IKonozuueckoe 6ocnumanue:

e OpHEHTAllUs HA MPUMEHEeHNe (PU3NUECKUX 3HAHUHN IS pelIeHHs 3a7a4 B 001aCTH OKPYKAIOIIEH Cpeibl, IIIAaHUPOBAHUS MMOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCIIEACTBUM JUIsl OKPYXKAIOLIEH cpeibl;
e OCO3HaHHME IIOOATBFHOTO XapaKTepa 3KOJOTHYECKHX MPOOJIeM U MyTei UX peuieHus.

Aoanmayusa o0yuarouecoca K U3MEHAIOUWUMCA YCOGUAM COUUATLHOU U NPUPOOHOTL CPedbl:

e MOTPeOHOCTH BO B3aMMO/JICHCTBUHU IIPU BHIIOJHEHUH UCCIIEI0BAaHUN U MPOEKTOB (PU3NUECKON HANPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHX;
e TIOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 IMPAKTUUYECKYIO IEATEIBbHOCTD;

e MOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Uucie (GOpMyIupoBaTh UAECH, MOHATUSA, TUNOTE3bl O (U3NYECKUX OOBEKTaX U SBIICHUSX;

e 0OCO3HaHME Je(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

e IUJIJAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;

e CTpEMJIEHHE aHAIM3UPOBATH U BBIABIIATH B3aUMOCBS3H MIPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHNEM (PU3UUECKUX 3HAHUM;

e OLIEHKA CBOMX JACHCTBUI C yUETOM BIUSHHUS Ha OKPYXKAIOUIYIO CPEAY, BO3MOXKHBIX ITT00ATbHBIX MOCIEICTBUM.

METAHNPEJIMETHBIE PE3YJIBTATBI

YHuBepcanbHble TO3HABATEIbHBIE IEUCTBUS
ba3zoenie nocuueckue oeiicmeu:

e BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOBEKTOB (SIBICHUI);

e YCTaHABJIMBATh CYILECTBEHHBIH MPU3HAK KJIACCH(PUKALINN, OCHOBAHUS 7151 0000IIEHNS U CPAaBHEHMUS;

e  BBIIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTPUBAEMBIX (PAaKTaxX, JTAHHBIX M HAOIIOACHUSAX, OTHOCSIINXCS K (PU3UIECKUM SIBIICHUSM;

e  BBIIBIISATH IPUUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YUEHUU (PU3UUECKUX SBICHHUI U MPOLIECCOB; AETaTh BHIBOJBI C UCIOIb30BAHUEM JICAYKTUBHBIX
MHTyKTUBHBIX YMO3AKJIIOUCHHUH, BBIIBUTATh THITOTE3bI O B3aUMOCBS3SX (DM3MUCCKUX BEITHUHH;

e  CaMOCTOSITENILHO BBIOMPAThH CIIOCO0 perieHus yueOHo! Gpu3ndeckoil 3an1aun (cpaBHEHHE HECKOJIBKIX BapUAHTOB PEIICHUs, BHIOOP Hanboee MoaX0SIIEero ¢
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHEB).



bazoevie uccneooeamenvckue oeiicmeusn:

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS,

IIPOBOJUTH 10 CAMOCTOATENIBHO COCTABICHHOMY IIaHY OIBIT, HECIOXKHBIN (PU3MUECKUI SKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3HMUECKOTO SBICHHUS;
OLICHUBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTH MH(OPMAIIHIO, TOJTYYCHHYIO B X0/I€ UCCIIEIOBAHUS UITH SKCIIEPUMEHTA;

CaMOCTOSTENILHO (POPMYIUPOBaTh 000OIIEHNS 1 BBIBO/IBI IO Pe3yibTaTaM MPOBEAEHHOTO HAOIIOJEHHUS, OIIbITA, UCCIIEOBAHUS;

IPOTHO3MPOBATH BO3MOXKHOE JabHEHIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB, & TAKXKE BBIABUIATh MPEANIONOKEHHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUSX U
KOHTEKCTaXx.

Paboma c ungpopmayuei:

HNPUMEHSATH Pa3IMYHbIC METO/bI, THCTPYMEHTHI U 3aIIPOCHI TIPH MTOKUCKE U 0TOOpE MH(POPMAIH WM JAHHBIX C Y4ETOM NPeAI0KEeHHON yueOHO! pU3HUecKOil
3aja4m;

aHATM3UPOBATh, CUCTEMATH3NUPOBATh U HHTEPIIPETUPOBATH NH(OPMAIIHIO Pa3IMYHBIX BUJOB U (POPM IMIPEICTABICHHS;

CaMOCTOSATENIFHO BBIOMPATh ONTUMAIIBHYIO (popMy NpeacTaBieHUS HHGOPMALUU U WILTIOCTPUPOBATH pellaeMbIe 331241 HECTIO)KHBIMU CXEMaMH, THarpaMMaMH,
WMHOH TpauKOi 1 NX KOMOWHAIMSIMH.

YHuBepcanbHble KOMMYHUKATUBHBIE ICHCTBUS
Obwenue:

B X0A€ O6cy)KI[CHI/IH y‘Ie6HOl"O Marepurajia, pe3yJIibTaTOB Ha60paT0pHHX pa60T U MMPOCKTOB 3aaBaTh BOIIPOCHI 110 CYIICCTBY O6CY)K)I&CMOIZ TCMBI U BbICKA3bIBATb
HUJICH, HALICJICHHBIC Ha PCHICHUC 3ada4YU U MOAACPIKAHUC 0J1aroxenaTeIbHOCTH O6IJ.I€HI/I$I;

COIIOCTABJIATh CBOHM CYXXJACHUA C CYXXKICHHUAMU JPYTIUX YUaCTHHUKOB Juajiora, 06H21py>KI/IBaTI> pas3iniue u CXoaCTBO HO3HHHﬁ; BbIPpAXAaTh CBOIO TOYKY 3PCHUS B
YCTHBIX U IMCbMCHHBIX TCKCTAX; HY6HH‘{HO MPpEACTABJIATH PE3YJIbTAThI BBIIIOJIHEHHOT'O q)HSI/I‘ICCKOl"O OIIbITa (BKCHepI/IMeHTa, HUCCJIcJ0BaHusl, HpOCKTa).

Coemecmnasn deamenpvHocme (COompyoHu4ecmeo):

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U MHANBUAYATHHON paOOTHI MPU PELICHUH KOHKPETHOU (hU3nMdecKkoi mpooIeMsr;

MPUHUMATBH IEJTH COBMECTHOM JCSITEILHOCTH, OPTaHU30BBIBATH JICUCTBHUS 110 €€ JTOCTIKCHHIO: PACTIPEIEIISATh POJTH, 00CYX/IaTh MPOIIECCHI U PE3YIIbTATHI
COBMECTHOH paboThl; 0000I1aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATE CBOO YacTh paOOTHI, JOCTUTAs KAUECTBEHHOTO PE3yJIbTaTa 10 CBOEMY HAIIPABJICHUIO W KOOPIUHUPYS CBOU JACHCTBHS C PYTUMHU WICHAMH KOMAaHIbI;
OIICHUBATh KAUYECTBO CBOETO BKJIA/Ja B OOLIUI MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

YHUBEpPCAIBHBIE PETYJIATUBHBIC 1EHCTBUS
Camoopzanusayusa:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYalHsIX, TPEOYIOMUX A peieHus] PU3NYeCKUX 3HAHUM;



OpPUEHTUPOBATHCS B PA3JIMYHBIX NMOAXO0AAX MPUHATHUS PELICHUN (MHANBUAYAIbHOE, IPUHATHE PELICHUS B IPYIIE, IPUHITHE PELLIEHUI TPYIIION);
CaMOCTOSITEJILHO COCTAaBJIATh AJITOPUTM pelIeHUsT GU3NYECKOH 3a/1aui WIN IJIaHa UCCIIEA0BAaHM ¢ YUYETOM UMEIOIIUXCS pECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MPEIaraéMble BAPUAHTHI PELICHU;

JienaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIIECHUE.

Camokonmponyw (peghaexcusn):

JlaBaTh aJIcKBATHYIO OLICHKY CUTYallUH U MPEIararh IjaH e€ U3MEHEHMUS,

OOBSACHATH NPUYMHBI JOCTHKEHUS (HEAOCTHXKEHNUS) PE3Y/IbTaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTD (B TOM YHCIIE B XO/I BBIIOJHEHHS (PU3MYECKOT0O MCCIIEeI0OBAHNS WIN IPOEKTA) HA OCHOBE HOBBIX OOCTOSITEICTB,
M3MEHHUBILIUXCS CUTYalUH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LEIU U YCIOBUSAM.

IMouuonanbHblil UHMENIEKM:

CTaBUTh ce0s1 HA MECTO JIPYroro YeJI0BEKa B X0JI€ CIOopa UM AUCKYCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.
Ilpunamue ceva u opyaux:

MpU3HaBaTh CBOE MPABO HA OLIMOKY MPH pelieHrnr (U3NYECKUX 3a/1a4 WM B YTBEPIKJICHUSAX HA HAyUYHbIE TEMBI U TaKOE K€ TIPaBO APYToTo.

HPEJIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpaxaTbh c(POPMHUPOBAHHOCTH y 00Y4AIOIINUXCS YMEHUM!

MCIIOJIb30BaTh MOHATHSA: CUCTEMA OTCUETA, MaTepHaJIbHAs TOUKA, TPAEKTOPHSI, OTHOCUTEIIBHOCTh MEXaHMYECKOIO ABMKEHMUS, Aedopmanusd (yrnpyras,
IUTaCTHYECKas ), TPEHHE, IIECHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH; IEHTP THKECTH; a0COTIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOTO
Tela, paBHOBECHE; MEXaHUUYECKHe KoeOaHus ¥ BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK; ANEKTPOMAarHUTHbIE BOJIHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OIU30PYKOCTh U JalTbHO30PKOCTh, CHEKTPhI HCITYCKAaHUs U MOTJIOIIEHUS; anb(a, 6eTa u raMMa-u3ydeHns, U30TOIIbI, iJiepHast SHEPreTUKa;

pa3nuyath SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE IBI)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUYKEHUE, CBOOOJHOE MaJeHHE Tell,
paBHOMEPHOE JBIKEHHE MO0 OKPYKHOCTH, B3aUMOICHCTBUE TN, PEaKTUBHOE JBIKEHHE, KOoJleOaTeNnbHOe IBI)KEHHUE (3aTyXalollue U BEIHY)KICHHbIE KOJIeOaHus),
PE30HAHC, BOJTHOBOE JIBHJKEHHE, OTPAKEHHE 3BYKA, IPSIMOJIIMHEMHOE paCIIPOCTPAaHEHNE, OTPAKEHUE U IIPEJIOMIIEHUE CBETA, [IOJTHOE BHYTPEHHEE OTPAKEHUE
CBETa, pasJIoKeHHe OEJIOro CBETa B CHEKTP M CIO0KEHUE CIIEKTPAIbHBIX 1IBETOB, AUCIIEPCHUS CBETA, €CTECTBEHHAS PaJMOaKTUBHOCTh, BOSHUKHOBEHUE
JMHENYaToro CreKTpa U3Iy4eHHs ) IO OMUCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBJICHUE;
pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHUX SBICHHH B OKpY’KalOIIeM MHpE (B TOM 4ucie (PU3NYecKHe SBJICHUS B IPUPOC: MPUIUBBI U OTIUBBI,
IBYKEHME IIaHeT COJTHEYHOM CHCTEMBI, PEAKTUBHOE JBUKCHHE KUBBIX OPIaHU3MOB, BOCIIPUATHE 3BYKOB )KMBOTHBIMH, 36MJIETPSCEHUE, CEHCMUYECKHUE BOJIHBI,
I[yHaMH, 9X0, L[BETa TeJI, ONTHYECKHUE SIBICHUS B IPUPOJIE, OMOIOrHYecKOe AeUCTBIE BUIUMOTI0, YIbTPa()UOIETOBOTO U PEHTI€HOBCKOT'O U3Ty4ECHUH;
€CTECTBEHHBIN paJinOAKTUBHBIN (POH, KOCMUUYECKHE JTy4H, paAHMOaKTUBHOE U3JIydeHHE IPUPOJHBIX MUHEPAIOB; AEUCTBUE PAJIMOAKTUBHBIX U3JIyUYeHUH Ha
OpraHu3M 4YeJIOBEKa), TP ITOM MEPEBOJUTH MPAKTUYECKYIO 331a4y B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKY (PU3UUECKUX SIBICHHIA;



OIMCHIBATh U3yYCHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCTIONB3YS (PU3NUECKUE BETUUNHBI (CPEIHSAS U MTHOBEHHAs! CKOPOCTh TeJla NP HEPaBHOMEPHOM
JBY)KEHUH, YCKOPEHUE, IEpEMEIIEHUE, TyTh, YIIIOBasi CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CUJIa TSHDKECTH, YCKOPEHHE CBOOOAHOIO MaJIeHUs, BEC Tesla, M-
NyJbC TEJA, UMITYJIBC CUJIBI, MEXaHWYecKas paboTa M MOIIHOCTh, MOTCHIMAIbHAS SHEPTUS Tejla, HOJHIATOTO HaJl TOBEPXHOCTHIO 3eMJIH, TOTEHIHAIbHAS YHEPTUs
C)KaTOW IPYKUHBI, KHHETUYECKAas SHEPIUsl, IIOJIHAs MEXaHUYECKasi SHEPrus, Iepuo U 4acToTa KojaeOaHH, AJIMHA BOJIHBL, TPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOpOCTh CBETA, MIOKA3aTeNIb PEIOMIICHHUS CPEIbl); IPU ONMCAHUH MPABUIBHO TPAKTOBATH (PH3HMUECKUI CMBIC HCIIONB3YEMbIX BEIMYUH, 0003HAUCHHS U
€IMHULIBI PU3NYECKUX BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE JTAaHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMH BEJIMYUHAMM, CTPOUTH TpapUKH N3y4EHHBIX
3aBHCUMOCTEH (PU3HUECKUX BEIHUHH;

XapaKkTepu3oBaTh CBOMCTBA Tel, (prU3HUECKUe SABJICHUS U MPOLIECCHI, HCIIOJIb3Ys 3aKOH COXPaHEHHsI SHEPIUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLIUIT
CYINEPITO3UINH CHJI, IPUHIIMIT OTHOCUTENbHOCTH [ anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCa, 3aKOHBI OTPAXECHUS U TPETOMIICHHUS CBETA, 3aKOHBI
COXPaHEHMsI 3apsI0BOr0 U MACCOBOI'0 YMCEI IIPU SIAEPHBIX PEAKLHUAX; IPH ITOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTeMaTHUYECKOe
BBIPa)KEHHE;

00BACHATH (PU3NUECKUE MPOLIECCHI M CBOICTBA Tell, B TOM YKCJIE U B KOHTEKCTE CUTYallUi PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JOTMYECKUX IIaroB ¢ ONOPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, (PU3MUECKIX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH;

pemrath pacuéTHbIe 3aa4n (OMUPAIONITUECS Ha CUCTEMY U3 2— 3 ypaBHEHUH ), HCIIOJIBb3Ys 3aKOHBI B (POPMYITBI, CBSA3BIBAIONINE (PU3NICCKUE BEIIMIMHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 33a4M 3alMChIBATh KPAaTKOE YCIOBHE, BBISBIIATH HEJOCTAIOIINE WM U30bITOUYHbIE JaHHbIE, BRIOUPATh 3aKOHBI U ()OPMYIIbI,
HEOOXOMMBIE /IJIsl PEIICHUS, IPOBOANTH PACUETHI M OIICHUBAThH PEATMCTHYHOCTH ITOTYYE€HHOTO 3HAYeHUS (PH3UUECKON BEITMYMHBI;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOXKHO PEIINUTh MPH MOMOIIN (PU3NIECKUX METOJIOB; UCIIOJIb3Yys OMMCAHUE UCCIIE0BAaHUs, BBIACIATH IPOBEPSIEMOE
NPEIOI0KEHNE, OIICHUBATh MPABIIILHOCTH TOPSIJIKA TIPOBEICHUS HCCIIEIOBAHUS, IENATh BHIBOJIBI, HHTEPIIPETHPOBATH PE3YIIbTAThl HAOIIOIEHUH 1 OIBITOB,
IPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3MUECKUX SBICHUN WM (PU3HMUECKUX CBOMCTB Tel (M3yueHHe BTOpOro 3akoHa HproTOHa, 3aKOHa COXpaHEHUs SHEPTUH;
3aBHCHUMOCTH TIEpHOIa KOJIeOaHW PY>)KHHHOTO MasgiTHUKAa OT MAacChl Tpy3a M KECTKOCTH TPYKHHBI M HE3aBUCHMOCTH OT aMIUTUTYBI MaJIbIX KOJEOaHMIA;
OpSMOJIMHEHHOE paclpOoCTpaHEeHHE CBeTa, pa3joXeHHe Oeloro cBeTa B CIEKTP; M3yuyeHHE CBOWCTB M300pa)kKeHUs B IUIOCKOM 3€pKalie M CBOMCTB
n300pakeH s TpeIMeTa B COOMparoieii InH3e; HaOIr0IeHUe CIUTOIIHBIX ¥ JJMHEHYAThIX CIIEKTPOB U3TYYEHHS): CAMOCTOSITEIIHHO COOMpATh YCTAaHOBKY M3
U30BITOYHOTO HabOpa 000PyIOBaHMSI; OIMCHIBATH X0 ONbITA U €0 Pe3yIbTaThl, (POPMYIUPOBATH BBIBOIbI;

IIPOBOJIUTH MTPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIpEIesisi CpeTHee 3HAUCHNE H3MePsIeMON BEMYUHBI ((DOKYCHOE pacCTOsSTHUE COOMparome
JIMH3B1); 000CHOBBIBATH BBIOOP CIIOCOOA M3MEPEHUS/U3MEPUTEIBHOTO MTPUOOPa;

IIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (M3WYECKUX BEIMYWH C UCTIOIB30BaHUEM IMPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBIKEHHH 0€3 Ha4allbHOW CKOPOCTH; Mepro/ia KojaeOaHUi MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIila OTpakeHUs
CBETa OT yIJIa MaJICHUs U yTJia IPEIOMIICHUS OT yIiia MajeHus1): TNIAHUPOBATh MCCIIEIOBAHIE, CAMOCTOSTETLHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI
MOJIy4EHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYHH B BUJIE TaOIUI] U TpaHKOB, AeIaTh BEIBOIBI 10 pe3yJibTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTH KOCBEHHBIE N3MEPEHHUST (PU3NICCKUX BEITHMUUH (CPEIHSST CKOPOCTh M YCKOPEHHUE Tela IPHU PABHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO
nasieHus], KECTKOCTh MPYKUHBI, KOOPPUIMEHT TpPEeHHUsI CKOJBKEHHUsS, MeXaHHuyeckas pabdoTa M MOLTHOCTh, YACTOTA U MEPHOJ KoIeOaHUH MaTeMaTHYECKOTO
U MIPYKHHHOTO MasTHUKOB, ONITUYECKasi CHJIa COOMPAFOIIEH JINH3BI, PaJHOAaKTUBHBINA ()OH): ITIAHUPOBATh H3MEPEHHST; COOMPAThH IKCIIEPUMEHTATEHYIO
YCTQHOBKY M BBIIIOJHSATH U3MEPEHUs, CIeysl MPeJIOKEHHON NHCTPYKIINHY; BBIYUCIIATH 3HAYCHUE BEIMYMHBI M aHAIM3UPOBATH MOJIyUYE€HHBIE PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUI;

co0uIro1aTh MpaBHiIa TEXHUKH OE30MaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM 000pYI0OBAHUEM;

pa3nuyaTh OCHOBHBIC PU3HAKU U3YYEHHBIX (U3MUECKUX MOJIEJIeH: MaTeprabHasi TOUKa, a0COIIOTHO TBEPAOE TEN0, TOUSUHBIH UCTOYHUK CBETA, Iy, TOHKas
JMH34, TUTaHeTapHast MOJIeNIb aTOMa, HYKJIOHHAst MOJIEJIb aTOMHOTO S/pa;



XapaKTEepU30BaTh MPUHLMUIIBI ICUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha UX omHucaHus (B TOM YUCIIE: CIUIOMETP, JaTUUKU
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToanmnapar, ONTHYECKIE CBETOBObI, CIIEKTPOCKOI, TO3UMETpP, Kamepa Bunbcona),
UCIIOJIB3YS 3HAHUS O CBOMCTBAX (PM3MYECKHX SBICHHUIN U HEOOXOJUMBIC (PU3UUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUYHbIE PUCYHKU N3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPH PEIICHUN
y4eOHO-TIPAKTHUECKUX 3a7[ay; ONTHUYECKUE CXEMBI JUIsl TIOCTPOSHUS N300paKEHUH B IIIOCKOM 3€pKajie M coOuparomeil TuH3e,

MPUBOIUTH MPUMEPBI/HAXOJUTh UH(POPMALIHIO O TPUMEpax MPAKTUUECKOrO UCIOIb30BaHUs (DU3MUECKUX 3HAHUI B MOBCEIHEBHON KHU3HU A 00eCreUeHUs
0€30MacHOCTH NP OOpAICHUH ¢ TPHOOPAMU U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0OPOBBS M COOJIIOJICHUS HOPM IKOJIOTUIECKOTO MTOBEACHHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATh TOUCK HH(pOopManmu GU3HMIECKOTo cCofiepKaHus B cet UHTepHET, CaMOCTOSITENNEHO (POPMYyITUPYsl TOMCKOBBIN 3alIpoC, HAXOAUTh yTH
orpezesieHus: JOCTOBEPHOCTH MOJIy4eHHON HH(POpPMALIMK HA OCHOBE UMEIOIIMUXCS 3HAHUHN U TOTIOJIHUTEIbHBIX UCTOYHUKOB;

MCITI0JIH30BATh MPH BHIMOJHEHUN YU€OHBIX 3aIaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy (PU3HUUECKOTO COJEP KaHUSs, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI CETH
WuTepHert; BiaseTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus HH(DOPMALIMK U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC H YCTHBIC COOOICHHSI HA OCHOBE HH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB (PU3NICCKOTO COACPIKAHUS, ITYOJIMIHO
MPEJICTABIISTh PE3YJIbTAThl IPOSKTHON WM UCCIIEOBATEIBCKOM 1eATEeIbHOCTH; IIPU ATOM I'PaMOTHO HCIOJIb30BaTh U3yUYEHHBI MOHSITUWHBIN anmapar
U3y4aeMoro pasjena GU3uKU ¥ COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIMEN C yI6TOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumenoBaHue KouunyecTBo 4yacoB Buabl gesiteJibHOCTH Buabi, d¢opMmbl | DaeKTpOHHBbIE
n/m | pa3ieioB M TeM KOHTPOJIA (uu¢posbie)
IpOrpaMMbI BCEro | KOHTPOJIbHbIE | MIPAKTHYECKHE 00pa3oBaTelbHbIe
padoThI padoThI pecypebl

Pasznen 1. Mexannueckue siBienus

1.1. | Mexannueckoe 100 |2 2 Anaim3 u  0OCyXJIeHHEe  pas3IuuHbIX | YCTHBIN ompoc; | https://edsoo.ru;
ABH:KeHHE W | NPUMEPOB  MEXaHWYEeCKOTO  JBIKeHUS; | KoHTponpHas https://kopilkaurokov.ru;
Croco0bI ero OOcyxieHne  TpaHUI] TMPUMEHUMOCTH | paboTa; https://nsportal.ru;
ONMUCAHMS MOJICITH «MarepraabHast toukay; | [Ipaktuueckas | https://resh.edu.ru;

OnucaHne  MEXaHMYECKOro  JIBHDKCHHS | paborTa; https://infourok.ru;
Pa3TMIHBIMH cnocobamu(ypaBuenue, | TectupoBanue; | https://multiurok.ru.
Tabnuia, rpaduk); | CamoonieHka ¢

AHaN3 KU3HEHHBIX CUTYAIMi, B KOTOPBIX | HCIIOIb30BAHUEM

MPOSIBIISICTCS OTHOCHUTEJIHOCTH | «OIIEHOYHOTO

MEXaHUIECKOTO JBHDKCHUS; | JINCTAY.

HaGnronenne MeXaHMYECKOTO JBHIKEHHS
Tela OTHOCUTENIBHO Pa3HBIX TEJI OTCYETA;
CpaBHeHue nyTeil U TpaeKTOPUI IBUKEHUS




OJIHOTO MU TOTO XK€ Tejla OTHOCHUTEIbHO
pa3HbIX Ten 0TCuéTa;
Ananuz TEKCTa lNanunes 00
OTHOCHUTEJIbHOCTH JIBUKCHMUSI;BBINIOJIHEHUE
3aJlaHU IO TEKCTY (CMBICJIOBOE YTEHHE);,
Onpenenenne cpenHei CKOpOCTHU
CKOJNIb)KEHUsT Opycka WM  JIBH)KCHUSA
HIapuka 1O  HAaKJIOHHOW  IUIOCKOCTH;
AHamu3 uW OOCYXJIEGHHE  CIOCOOOB
npUOIKEHHOTO OTpeeTICHUS
MTHOBEHHOM CKOPOCTH;
OnpeneneHre CKOPOCTH PABHOMEPHOIO
JMBYKCHUS (IIapuKa B JKUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIA H T. T1.);
Ompenenenne TMyTH, MOPOHACHHOTO 3a
JaHHBIA ~ TPOMEXYTOK  BpEMEHH, U
CKOPOCTH Teja Mo rpaduKy 3aBUCUMOCTH

MyTHUPaBHOMEPHOTO JIBUKCHHUSI oT
BpPEMCHH,

OO6cyxneHne BO3MOXXHBIX  MPHUHIIUIIOB
JIEHCTBHS npuOopoB, U3MEPAIOIIUX
CKOPOCTb (cuI0MeTpOB);
Beluncnenne nyTMm M CKOPOCTH  IIPHU
PaBHOYCKOPEHHOM MPSIMOJTUHEHHOM
JABHUXKXCHUU TEia,

OnpeneneHne TOPOUACHHOTO MYTH U
YCKOpPEHUS JIBIKEHHUS Tela 1Mo rpaduky
3aBUCUMOCTH CKOPOCTHU PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO  JBWKCHHSI Tella  OT
BpPEMECHH,

OmnpeneneHre  yCKOPEHUs  Tela  MOpH
PaBHOYCKOPEHHOM JBUKEHUT o
HaKJIOHHOM TJIOCKOCTH;
N3mepenne repruoja u YaCTOThI
oOpamieHuss Telma 1O OKPYKHOCTH,
OrmpezeneHre CKOPOCTH  PAaBHOMEPHOTO
IBUKEHHS  Tela [0  OKPYXKHOCTH;
Pemenne  3amau  Ha  ompenelieHue




KUHEMATHYCCKUX XapaKTEPUCTHK
MEXaHUYECKOTO  JBMDKCHUS  Pa3IHYHBIX
BUJIOB;

Pacrio3HaBanue u npUOTKEHHOE
OIIMCaHue Ppa3IMIHbIX BUI0OB
MEXaHUYECKOTO JBHXXCHHUS B TPUPOJE U
TeXHHKe (Ha  mpuMepax  CBOOOJHO
HaJaroluX Tel, JBWKEHHUS IKUBOTHBIX,
HEOECHBIX TeJ, TPAHCIOPTHBIX CPEACTB U

ap.).

B3aunmoneiicrBue
Tea

HaGnmronenne u 0OCYyXICHHE OIBITOB C
JIBIDKCHHEM  Teja TMPH  yMEHBIICHUHU
BIUSHUS APYTUX Tel, MPEensTCTBYIOMINX

JIBMKEHUIO,
AHamn3 Tekcra lammnes ¢ oIHMcaHHEM
MBICJIEHHOI'O AKCIIEPUMEHTA,

00OCHOBBIBAIOIIETO  3aKOH  WHEPIUH;
BBITIOJTHEHUE  3aJaHWid 10  TEKCTY
(cMBICTIOBOE YTCHUE);
OOcyx/eHne BO3MOKHOCTH BBITIOJIHEHUS
3aKOHAa HMHEPIMH B PAa3IMYHBIX CHUCTEMax
OTCUETa;

Hab6nronenue u 00CyXIeHNE
MEXaHHYECKUX SBJICHHM, TPOUCXOAIINX B
cucreme orcuéra «Temexka» npu e€
PaBHOMEPHOM U YCKOPEHHOM JBHKCHHH
OTHOCHTEIIBHO kaOuHeTa (busukw;
JlelicTBUS C BEKTOpAMH CHJI: BBINOJHEHUE
3aIaHMA TI0 CJIOKEHHUIO W BBIYMTAHUIO

BEKTOPOB;

Habmroienne w/wiv mpoOBEACHUE OIBITOB,
JIEMOHCTPHUPYIOIITUX 3aBUCUMOCTh
YCKOPEHHS Tejla OT MPHIOKEHHON K HEMy
CHUJIBI u Macchl Tena;
AHamn3 u  OOBSCHEHWE SBICHHHA C
HCIIOJIb30BaHUEM BTOPOTO 3aKOHa

HrroToHa;

YceTHBI - O1IPOC;

KonTponbsHas
pabora;
[IpakTuueckas
pabora;
TectupoBanue;

CaMooreHKa ¢
HUCIOJIb30BAHUEM

«O1LEHOYHOTO
JIUCTaY.

https://edsoo.ru;

https://kopilkaurokov.ru;

https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




Pemienue 3aaad C HUCIIOJIb30BaAHHECM
BTOPOTO 3aKOHA Hrrorona wu mpaBujia

CJIOKEHUS cu;
Onpenenenne  KECTKOCTH  HPYKHUHBI;
Ananuz CUTYyal Ui, B KOTOPBIX

HaAOIOIAI0TCS yIpyrue AedopManuu, U ux
OOBSICHEHHE C UCIOJIb30BaHUEM 3aKOHA
I'yka;

Pemenue 3a1a4 ¢ MCIOJI30BAHUEM 3aKOHA
I'yka;

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIBKEHUS OT CHJIBI  HOPMAaJbHOIO
naieHusi.  OOcyxaeHHe  pe3yiabTaToB
UCCJICIOBAHMS,

Onpenenenne  kodpduuueHTa  TpeHUs
CKOJIb)KEHUS;

WU3mepenne  cuiabl  TpPEHHs  MOKOS;
Pemenne 3amadu Cc  HCHOJB30BAaHUEM
(bopMyIbl ISl CHJIBI TPEHUS! CKOJIbKEHUS;
AHanu3 JIBWKEHHS TeJl TOJNBKO TOJ
JENCTBUEM CHJIBI TSDKECTH — CBOOOJHOTO
na/IeHus;

OObsicHEHHE HE3aBUCUMOCTH YCKOpPEHUs
CBOOOJTHOTO TaJeHUs OT MacChl TeJa,
OueHka BEJIWYUHBI CHUJIBI  TSTOTEHMS,
JIEUCTBYIOLIEH MEXAY IBYMS TelaMu (s

pa3HbIX Macc);
AHau3 JBW)KEHUS HEOECHBIX TeNl TOJ
nefcTBUEM CHJIBI TATOTEHUS (c
MCII0JIb30BaHNUEM JIOTIOJTHUTEIbHBIX
HMCTOYHHKOB nHpopmanun);

Pemenue 3aiayu ¢ UCNOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS W (OPMYIBI ISt
pacuéra CHJIBI TSKECTH;
Ananu3 OPUTHHATBLHOTO TEKCTa,
ONUCHIBAIOLIETO  MPOSIBJICHUS  3aKOHa
BCEMHUPHOIO  TATOTEHHsS;  BBIINOJIHEHHUE
3alaHU IO TEKCTY (CMBICIOBOE YTEHUE);




HabGmonenue u 00CyXIEHUE OIBITOB IO
M3MEHEHHUIO Beca Tejla MPHU YCKOPEHHOM
IBIDKEHUH,

Ananuz YCJIOBUH BO3HUKHOBEHHUS
HEBECOMOCTHU u Teperpy3Ku;
Pemenue 3amay Ha onpeseeHne Beca Tena
B Pa3IMYHBIX YCIIOBUSAX;
AnHanu3 cui, JACHCTBYIONIMX Ha TeJo,
MMOKOSIIEeECs Ha OTI0DE;
OrnpesiesieHne MEHTPa TSKECTH PA3THIHBIX
TEl.

1.3.

3aKOHBI
coOXpaHeHusl

HaGmomenne u  0OCYXJICHHUE OIIBITOB,
JEMOHCTPUPYIOLIUX MepeJady HMITyjIbca
IIPY B3aMMOJICMICTBUM TEN, 3aKOH COXpaHE-
HUS UMIIyJIbca MpU abCONIOTHO YIPYTOM U
HEYIIPYTOM B3aUMOJICICTBUH TEI,
AHanu3 cuTyaluid B OKpYKaroIIei )KM3HU C
HCIIOJIb30BAaHUEM  3aKOHA  COXPAaHEHMS

UMITYyJIbCa;
Pacnio3HaBaHue  SIBIE€HUS ~ PEAKTHBHOIO
JIBUKEHHS B npupone u texHuke (MC —
ouonorus);

ITpumenenne 3aKOHA COXpaHEHHUs

uMIyabca s pacuéra  pe3ysbTaToB
B3aMMOJICHCTBUSL Tel (HA  mpuUMepax
HEYIPYyroro B3aUMOACHCTBUS, YIPYIroro
LEHTPAJbHOTO  B3aMMOJCHCTBUS  JBYX
OJIMHAKOBBIX TEN, OAHO U3 KOTOPHIX HEMO/-

BHUIKHO);
Pemrenue 3amau ¢ uCmosib30BaHUEM 3aKOHA
COXpaHEHHUS UMITYJTbCA;

Omnpenenenne paboOThl CHIIBI  YIIPYTOCTH
npu THoabéME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBYKHOTO M TOABM)XHOTO OJIOKOB;
Nzmepenue MOIIHOCTH;
N3MepeHne  MOTEHIMAIbHOW  SHEPTHH
ynpyro  1ehOpMUPOBAHHOW  MPY>KUHBI,

YcTHBIN  Ompoc;
KonTponbhas
paborTa;
[IpakTnueckas
paborTa;
TectupoBanue;
CamoornieHka ¢
HCIIOJIb30BaHUEM
«O11€HOYHOTO
JUCTay.

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




N3MepeHne KHUHETUYECKOW JHEPTHM Tena

10 JJIMHE TOPMO3HOI'O IIyTH,
BKCHepI/IMeHTaJIBHOG CpPaBHCHHUC
HU3MCHCHUA HOTCHLIPIﬂJ'IBHOfI n

KMHETUYECKOM  JHEprul  Tena  Opu
JBWKEHUM 110 HAKJIOHHOM IUIOCKOCTH;
OKCcrepuMEeHTalbHas TMPOBEpPKAa  3aKOHa
COXPAHEHHUsSI MEXAaHUYECKOM SHEpPruu IpHu
CBOOOIHOM aJICHNH;
[Ipumenenue 3aKOHa COXpaHEHUs
MEXaHUYECKOW DHEPruM i pacuéra
MOTEHUMATbHOM U KMHETUYECKON 3HEepruit
Tena;

Pewenue 3aiau ¢ UCNoOJIb30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUUECKOU SHEPTHH.

Hroro no paszneny 40:

Pa3,£[en 2. MexaHH4ecKHe KOJIe6aHUA U BOJIHbI

2.1. | Mexann4yeckue 7 1 Habaronenue xonebanuii mox aeiictBueM | YeTHbI —ompoc; | https://edsoo.ru;
KoJieDaHus B CWJI TSDKECTH M YIIPYTOCTH U oOHapyxkeHue | KonrponsHas https://kopilkaurokov.ru;

NOJOOHBIX KOJICOAHWH B OKPYXKAIOIIEM | paboTa; https://nsportal.ru;
MUDE; [Mpaktuyeckas | https://resh.edu.ru;
AHaim3 KosiebaHWW Tpy3a Ha HUTH M Ha | pabora; https://infourok.ru;
NPYKUHE. Omnpenenenne gactoThl | TectupoBanue; | https://multiurok.ru.
KOJIcOaH i MaTeMaTHIECKOTro u | CamoorieHKa ¢
IPY>KUHHOTO MasiTHUKOB; | HCIIOJIb30BaHUEM
HaGmonenne wu  oObsicHeHue — siByieHHS | «OEHOYHOTO
pe3oHaHca; JIACTaY.

HccnenoBanue  3aBUCHMOCTH  TIEpHOJA
KoJieO0aHWH TIOJBEIIICHHOTO K HHTH Tpy3a
oT JUTHHBI HUTH;
[TpoBepka HE3aBHCUMOCTH neproja
KOJIeOaHUH Tpy3a, MOJBEIICHHOIO K JICHTE,
oT MaccChl rpy3a;
HaGnronenne u  0OCYXICHHE  OIBITOB,
JIEMOHCTPHUPYIOIIMX 3aBUCHMOCTh TIEPHOA
KoieOaHUi TPYKUHHOTO MasiTHUKA OT




MacChl TIpy3a MU IKECTKOCTH TIPYKUHBI,
[Ipumenenue MaTeEMaTHYECKOI0 H
IPY)KHHHOT'O  MasSTHHKOB B  KadyeCTBE
MOIEJNEd IUId OIMCAaHUA KoJieOaHWil B
OKpY>KaroIem MHUpE;
Pemenne 3a7ad4, CBSI3aHHBIX c
BBIUMCJICHHEM HJIM OICHKOM YacTOThI
(mepuopaa) KoieOaHUM.

2.2.

Mexann4yeckue
BOJIHBI. 3BYK

OOHapyxeHHe W  aHaIW3  BOJHOBBIX
SIBJICHU M B OKPYXAIOIIEM MUpE;
Hab6nronenue pacnpocTpaHeHHUs
MPOJOJIBHBIX M IIONEPEYHBIX BOJH (Ha
MOJCIIM) W OOHApY)KCHHE aHAJIOTHYHBIX
BUJIOB BOJH B TNpupoae (3BYK, BOISHBIC
BOJIHBI);

BelunciieHre IJIMHBI BOJHBI U CKOPOCTH
pacnpocTpaHeHHUs 3BYKOBBIX BOJIH;
DKCTIepUMEHTAIBHOE OIPEICIICHHE TPaHUIT
YaCTOTHI CIBIITUMBIX 3BYKOBBIX
KoneOaHuii;

HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa
OT 4YacToTel (B TOM  4uciae ¢
HCITOJI30BaHUEM MY3BIKAJIbHBIX
UHCTPYMEHTOB);

HaGnronenne w  OOBSICHEHHE — SIBICHHS
AKyCTHYECKOTO pe30HaHCca;
Ananu3 OPUTHUHAJIBLHOTO TEKCTa,
MOCBSIIEHHOTO  WCIIOJIb30BAHUIO  3BYKa
(vm yIIBTpa3ByKa) B TEXHUKE
(9xoJIOKaI|s, yAbTPa3ByK B MEIUIIUHE W
Ip.); BBIMIOJIHEHUE 3aJlaHUN MO0 TEKCTY
(CMBICIIOBOE YTEHHE)

YceTHBI - O1IPOC;
KonTponbHas
pabora;
[IpakTuueckas
pabora;
TectupoBanue;
CaMooneHka ¢
KCIOJIb30BAHUEM
«O11€HOYHOT O
JIACTa.

https://edsoo.ru;

https://kopilkaurokov.ru;

https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.

Hroro no pazneny

PaB,Z[GJI 3. J/JIeKTPOMarHUTHOE I0JI€ U 3/IEKTPOMarHUTHhI€ BOJIHBI

3.1.

DJIEKTPOMarHuTHoOE

6

1

1

ITocTpoenue pacCcyXJIeHUH,

YerHBI - Ompoc;

https://edsoo.ru;




moJjie u
IJICEKTPOMAIrHUTHBIC
BOJIHBI

000CHOBBIBAIOIIHX B3aMMOCBSI3b
DJIEKTPUYECKOTO W MAarHUTHOTO TIOJICH;
OKCIIEPUMEHTAILHOE HW3YyUeHHE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM 4YHCIE C
TTOMOIIIBIO MOOUIIBHOTO TenedoHa);
Ananus PEHTTCHOBCKUX CHHMKOB
YEJI0BEUECKOTO OpraHM3Ma;
Ananus TEKCTOB, OIHCHIBAOIITIX
MPOSIBJICHUS AJIEKTPOMArHUTHOTO
U3JIY4YCHUS B TIPUPOJIC: KUBBIC OPTaHU3MBI,
U3IyueHuss HEOSCHBIX Ten (CMBICIOBOE
YTCHUE);

Pacno3naBanne © aHaIU3  Pa3IMYHBIX
NPUMEHEHHUH DJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE;

Pemienne 3agay ¢ UCMOJIB30BaHUEM
bopMyIT 1 CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJTH, JUTMHBI BOJIHBI U YaCTOTHI CBETA.

KontponbHas
pabora;
[TpakTuyeckas
pabora;
TectupoBanue;
CamoorieHka ¢
HCII0JIb30BaHUEM
«OLEHOYHOTO
JUCTay.

https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.

Hroro no pazneny 6
Pazgen 4. CBeToBBIE ABIEHHA
4.1. | 3akoHbI '6' HabGroenue omsITOB, IeMOHCTPUpYIOIKX | YCTHBIN ompoc; | https://edsoo.ru;
pacnpocTpaHeHust B SIBJICHHE npsiMosinHeitHoro | KoHTposbHas https://kopilkaurokov.ru;
cBera pacrpocTpaHeHuss CBeTa (BO3HHKHOBEHHE | pabora; https://nsportal.ru;
TE€HU U TIONYTEHHU), U uX uHTeprnpetanus c | [Ipaktuueckas https://resh.edu.ru;
UCIIOJIb30BAHUEM TIOHATHSI CBETOBOTO JIy4a; | paboTa; https://infourok.ru;
OObsicHeHne u monenupoBanue | TectupoBanue; | https://multiurok.ru.
COJIHEYHOTO M JIyHHOro  3armeHuil; | CaMOOlleHKa ¢
HccnenoBanue 3aBUCUMOCTH yIiia | HCTIOJIb30BAHUEM
OTpPaXXEHUS CBETOBOTO Jiyda OT yria | «KOneHOYHOro
naJICHHS; JIHCTAy.

W3ydyeHnue  cBOWCTB  M300pakeHHs B
IJIOCKOM 3epKaie;
HaOmronenne m OOBSICHEHHE OIBITOB IIO
MOJTYyYEHUIO0 M300paKEHUN B BOTHYTOM U
BBITTYKJIOM  3epkanax. HaOmogenue wu
06’I>SICHCHI/I€ OIIBITOB IIO HpCJIOMJIeHI/IIO




CBETa Ha IpaHULE Pa3IMYHBIX Cpeld, B TOM
YHClie OMNBITOB C IIOJHBIM BHYTPEHHUM
OTPaKEHUEM;

HccnenoBanue 3aBUCHUMOCTH yria
OpCIOMJICHHA OT yrjia HaacHus CBCTOBOI'O
Jy4ya Ha TpaHUIE «BO3AYX—CTEKIIO»;
Pacno3HaBanue sBIEHUH OTPAXKECHUS U
NpEeOMIICHUSI CBETa B  IOBCEAHEBHOMU
JKU3HU. AHaIU3 u 06’b$ICHeHI/I€ SABJICHUSA
ONTUYECKOTO MUPAXKa;
Pemenne 3amau Cc  MCHOJB30BAaHUEM
3aKOHOB OTPAXCHUS U IPETIOMIICHUS CBETA.

4.2. | JInn3el § [Monyuenne wu300pakeHU ¢ TOMOIIBIO | YCTHBIN ompoc; | https://edsoo.ru;
H ONITHYECKHe i cobmparomieii ©  pacceuBaronieii  JmH3; | KonTpoabHas https://kopilkaurokov.ru;
npuoOpPbI Onpenenenre (OKYCHOTO pPACCTOSIHUSL U | paboTa; https://nsportal.ru;
ONTHUYECKON CHbl coOuparorieil ymu3bl; | [Ipaktnyeckas | https://resh.edu.ru;
AHaJIN3 YCTPOWCTBA W MPHUHIIMIIA JCHCTBUS | paboTa; https://infourok.ru;
HEKOTOPBIX ontuyeckux  npubopos: | TectupoBanue; | https://multiurok.ru.
doroanmapara, MHKpocKkora, | CaMoolieHKa ¢
teneckona(MC — OHMOJIOTHS, | UICTIOJIb30BAaHUEM
aCTPOHOMFSI); «O11eHOYHOTO
AHanmu3  sABIIGHUM ~ ONU3OPYKOCTH U | JIUCTay.
JaTbHO30PKOCTH, NPUHIKANA  IEHCTBUS
oukoB (MC — 6uonorus).
4.3. | Pa3jio:kenue 6eJ10ro " HaGnromenne mo pasnoxkenuto Oenoro | YerHelii - ompoc; | https://edsoo.ru;

CBETA B CIIEKTP

CBETa B CIIEKTP;
HaOmronenne m OOBICHEHHE OIBITOB IIO
MOJIy4eHHI0 OeJoro CBeTa MpHU CIO0XKEHUHU
CBETa pa3HBIX I[BETOB;
[TpoBenenue M OOBSICHEHUE OMNBITOB IIO
BOCTIPHSITHIO IIBETa MPEIMETOB MpPH HX
HaOJIOCHUU dYepe3 LBETOBbIE (UIBTPHI
(LIBETHBIC OYKH).

Kontponbhas
pabora;
[IpakTnueckas
pabora;
TectupoBanue;
CamooneHka ¢
HCII0JIb30BaHUEM
«OLIEHOYHOT O
JUCTay.

https://kopilkaurokov.ru;

https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.

Hroro no pazneny




PaB,Z[GJI 5. KBaHTOBBI€e IBJICHUS

5.1. | Ucmyckanue u O6cyxaenue 1enu onbiToB Pesepdopaa o | Yerueiii  onpoc; | https://edsoo.ru;
MOTJIOLEHHE CBETAa UCCIICIOBAHWIO  aTOMOB,  BbLIBIKeHHE | KoHTpobHAs https://kopilkaurokov.ru;
aTOMOM THIIOTE3 O BO3MOXKHBIX  pe3yibTaTax | pabora; https://nsportal.ru;

OIIBITOB B 3aBUCHUMOCTH ot | [Ipaktrueckast | https://resh.edu.ru;
MPENIoJIaraeMoro  CTPOCHHSI  aTOMOB, | paboTa; https://infourok.ru;
bopmynupoBaHue BBIBOJIOB u3 | TectupoBanue; | https://multiurok.ru.
pe3yJIbTaToB ombIToB; | CaMOOIIEHKa  C
OO0cyx/ieHre MPOTHBOPEYNH IIAHETAPHOMU | HCIIOJIb30BAHUEM
MOJIEJIM aTOMa W OCHOBAHMM ISl THITOTE3bI | « OLEHOYHOTO
Bopa 0  cranuoHapHBIX  OpOWTax | JIMCTay.
3IICKTPOHOB;
HaGuroieHne CIUIOMIHBIX W JIMHEHYAThIX
CIIEKTPOB M3JIy9YE€HUS Pa3IMYHBIX BEIIECTB.
OObsiCHEHHE  JIMHEWYAThIX  CIEKTPOB
U3JTydCHHUS
5.2. | Ctpoenne OOcyxaeHre BO3MOXHBIX TuUnore3 o | YerHelid  omnpoc; | https://edsoo.ru;

aTOMHOTIO siIpa

MOJIETISIX CTpOCHUS A7pa;
Onpeznenenne cocTaBa Sifep MO 3aJaHHBIM
MAacCOBBIM U 3apsSAOBBIM 4YHCIaM M TO
MOJIOKCHUIO B TEPUOJUICCKON CHCTEME
3JIEMEHTOB MC — XUMHS);
AHanM3 W3MEHEHHsI COCTaBa sApa M €ro
MOJIOKEHUS B TEPUOJUYECKON CHCTEMe

npu apanuoaktuBHocTH (MC — xumus);
HccnenoBanue  TPEeKOB  ayacTHI] IO
TOTOBBIM ¢dotorpadusm;
Ob6HapyxeHue U U3MepeHue

paauanmoHHoro  (¢GoHa ¢ MTOMOIIBIO
JO3UMETPA, OIICHKA €ro HWHTEHCHUBHOCTH;
Anamm3  OMOJIOTHYECKHUX  HM3MCHCHHIH,

MPOUCXOSIINX noj JNeHCcTBHEM
paanoakTuBHBIX m3mydeHun (MC —
ouonorus);

Hcnons3oBanue PaAMOaKTUBHBIX

u3nydyeHun B MmeaunumHe (MC  —

Konrtponbnas
pabora;
[IpakTnueckas
pabora;
TectupoBanue;
CamoonieHKa ¢
HCII0JIb30BaHUEM
«O1EeHOYHOrO
JUCTay.

https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




ouonorus).

5.3. | SinepHble peaknuu 71

Pemienue 3aaad C HUCITIOJIB30BaAHHNECM
3aKOHOB COXpPaHCHHA MaCCOBBIX n
3apAd0BbEIX YUCCJI Ha OIIpCACIICHUC

pe3yNbTaTOB SACPHBIX peaklUi; aHalu3
BO3MO>KHOCTH W HEBO3MOKHOCTHU
SIIEpPHO peaKuuu;

OneHka  dPHEPrUM  CBSI3M  sjep  C
UCIONIb30BaHuEM (popMysbl DHHINTENHA;
OOcyXaeHne TEepCreKTUB HCIIOIb30BaHUS
YVIPABISIEMOTO TEPMOSIACPHOTO  CHHTE3a;
OOGcyxenue MIPEUMYIIECTB u
9KOJIOTUYECKUX TPOOJIEM, CBS3aHHBIX C
anepHoi sHepretuxkoid (MC — skomorus).

YcTHBIN  Ompoc;
KonTponbhas
pabora;
[IpakTrueckas
pabora;
TectupoBanue;
Camoonenka ¢
MCIOJIb30BaHUEM
«O11€HOYHOTO
JTUCTaY.

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.

Hroro no paszneny 17

Paszzen 6. [IoBTOpHUTE/IBHO-06061IAI0LUIT MOAY/Ib

6.1. | CucTremaTH3aIUs H 9 |1
00001menne
NMpeIMeTHOT0

co/lep KaAHUSs U
onbITa Jes-
TeJbHOCTH,
npuodpeTEéHHOr o
NP U3y4YeHUH
BCEro Kypca
(puszuxku

Brimonnenne y4eOHBIX 3aJaHuH,
TpeOyrommx JEMOHCTpAINH
KOMITETEHTHOCTEH, XapaKTePU3YIOIINX
€CTECTBEHHOHAYYHYIO I'PaMOTHOCTb: -
NPUMEHEHHUS TIOJIyYeHHBIX 3HAaHUH IS
HAy4YHOTO 00BsICHEHUS bu3nueckux
ABJICHUM B OKpYXaroUlel Npupoie U
MOBCEHEB  HOM  KHM3HM, a  TaKke
BBISIBIICHUSI  (DPU3MYECKUX OCHOB  psla
COBPEMEHHBIX TEXHOJOTHH;- MPUMEHEHUS
OCBOCHHBIX JKCHEPUMEHTAIbHBIX YMEHUH
JUISL MCCIIeIOBaHMsl (PU3HUECKUX SBIICHUM, B
TOM 4YHCIE ISl TPOBEPKH THIIOTE3 |

BBISIBIICHUS 3aKOHOMEPHOCTEN;
Pemenne pacu€THbpIX 3ama4, B TOM YHCIE
MpeAnoIararonmx HUCIOJIb30BaHUE

¢du3nvecKkoii Monenu M OCHOBaHHBIX Ha
COJIep’)KaHUU PA3NUYHBIX pa3lieloB Kypca
(076370478

VYerHBI - 0ompoc;
Konrtponbnas
pabora;
IIpakTnueckas
pabora;
TectupoBanue;
CamooneHka ¢
HCIOJIb30BaHUEM
«O1EeHOYHOT O
JUCTay.

https://edsoo.ru;
https://kopilkaurokov.ru;
https://nsportal.ru;
https://resh.edu.ru;
https://infourok.ru;
https://multiurok.ru.




Brimonnenue u 3aluTa TPYIIIOBBIX WIIHU
WH/IMBUIYyAJIbHBIX TIPOCKTOB, CBSI3aHHBIX C
coJiep:KaHueM Kypca (U3HKH.

Uroro no pasneny

OBILIEE KOJIMYECTBO

YACOB
I[TPOTPAMME
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