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Pabouas nporpamma no yue6HOMy npeamety «Pusuka» (6a30Bblil ypoBeHb) (peaMeTHasI
obnacte «EcTecTBeHHO-HAay4YHBIE MPEIMETHI») (lajiee COOTBETCTBEHHO — MporpaMma 1o (Gpusuke,



¢usmka) pazpaboTaHa Ha OCHOBE (efepaibHON pabouel mporpaMMbl U BKIFOUAET HOSCHUTEIbHYIO
3aMKCKy, CoJep KaHie 00YUEHUs], TNIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS MPOrPaMMBI MO (PU3HKE.
[TOSACHUTEJIbHASA 3AITNCKA

Conepxkanve MnporpaMMmbl HaIpaBlIeHO Ha (OPMUPOBAHME €CTECTBEHHOHAYYHOU
IPaMOTHOCTH YYaIlIUXCS U OpraHU3aluio u3ydeHus (GU3MKHU Ha JesITeIbHOCTHON OCHOBE. B Heil
YUUTBHIBAIOTCS BO3MOXHOCTH IpenMera B peanusauuu  TpeboBanuit PI'OC OO0 «k
IUIAHUPYEMbIM ~ JIMYHOCTHBIM M METampeMETHBIM pe3yjibTaTaM OOyYeHHus, a TaKxke
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO
o0mero oOpa3oBaHusl.

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O [IPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpasyronuii 111 ecTeCTBEHHOHAYUHBIX Y4eOHBIX IPEIMETOB,
MIOCKOJIBKY (PH3MUYECKHE 3aKOHBI JIS)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4aeMBIX XHMHEH,
Owomoruei, acTpoHoMuerd U ¢uzndeckoil reorpadueit. Ousznka — ATO MPEAMET, KOTOPHIA HE
TOJIKO BHOCHUT OCHOBHOHM BKJIa/l B €CTECTBCHHOHAYYHYIO KapTHHY MHUpA, HO M MPEIAOCTABISET
HanOoJsee siCHbIE 00pa3lbl MPUMEHEHUs HAyYHOTO METOJa MO3HaHUS, T.e. Crocoba MoydeHHs
JIOCTOBEPHBIX 3HaHUU 0 Mupe. Hakonen, ¢usnka — 3TO npeaMeT, KOTOPBIA Hapsly ¢ APYTUMH
€CTeCTBEHHOHAYYHbIMH TpeAMETaMH JOJDKEH JaTh IIKOJBHUKAM MpEJCTaBIeHHE 00
YBJIEKATEJIbHOCTH HAYYHOI'O HCCIIEAOBAHUS U PAJOCTH CAMOCTOATENBHOIO OTKPBITHS HOBOTO
3HAHUSL.

Opna u3 TIaBHBIX 3aa4 (PU3NYECKOro 00pa30BaHUS B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHOW IPAMOTHOCTH M MHTEpECa K HayKe Y OCHOBHOM
Macchl 00YJaromuXxcs, KOTOphIe B JaJbHEHIIEM OyayT 3aHATHI B CAMBIX Pa3HO O0pa3HBIX cdepax
nesitenbHOCTH. HO HE MeHee BaKHOI 3a1a4eil SBIISIETCS BBISABICHHE M ITOATOTOBKA TaJAHTIMBBIX
MOJIOJBIX JIFOACH M TPOJODKEHHs 00pa3oBaHMs U JalbHEHIIed mpodeccHoHaNnbHOMN
JeSITeIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX MCCIEIOBAaHUN M CO3JJaHUH HOBBIX TEXHOJIOTHI.
CornacHo NPUHATOMY B MEXIYHapOJHOM COOOIIECTBE olpeneneHuto, «EcTtecTBeHHOHayuYHast
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHMMAaTh AKTUBHYIO TPAXKAAHCKYIO MO3ULHUIO IO
OOIIECTBEHHO 3HAYUMBIM BOMPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, M €r0 TOTOBHOCTb
MHTEPECOBATbCA E€CTECTBEHHOHAYYHbIMM HAesAMHU. HaydHO IpaMOTHBI YeNIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHWU NPOOJIEM, OTHOCALIMXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTHSIM, YTO TPEOYeT OT HETO CIEeTYIOIINX KOMIIETEHTHOCTEH:

— Hay4dHO OOBSCHSTH SIBJICHUS,
— OIECHMBATH M MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHUS,
— HHTEpPIPETUPOBaTh JaHHbIE M HCIOJIb30BATh HAayUHBIE J10KA3aTEIbCTBA AJIS MOJIyYEHHS

BBIBOJIOB.

N3ydenue ¢pu3nku ciocoOHO BHECTU pelIAlOIIMi BKJIaa B (pOpMHUpPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH O0YYaIOIIUXCS.
HEJIN U3YYEHU S YYEBHOI'O ITPEAMETA «®U3UKA»
Llenu u3yyenus GU3MKU:
— TpHOOpeTeHre UHTEpeca U CTPeMJICHHsI 00yUJaIONIMXCs K HAy9HOMY H3YYESHHUIO MTPHUPO/IHI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
— pa3BUTHE TPEACTABICHMA O HAyYHOM METOAE TO3HaHUS U  (OPMHPOBAHUE

HCCIIEI0BATEIBCKOTO OTHOILEHHSI K OKPY KAIOIIUM SIBIICHHSIM;

— (QopMHpOBaHHE HAyYHOTO MHPOBO33PEHMS KaK pe3ysibTaTa M3Y4YEHHUS OCHOB CTPOCHUS

Marepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;



— (¢opMupOBaHUE TMPEACTABICHUN O poiu (PU3MKK JUIS Pa3BUTHUS JAPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH;

— Ppa3BUTHE TPEJCTaBICHUNH O BO3MOXKHBIX cdepax Oyaymeld mpodecCHoHATbHON
NeSITeNbHOCTH, CBSI3aHHOW C (DU3HMKOM, MOArOTOBKA K JallbHEHIIeMy OOYYEHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne STUX IieJied Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 00eCIeunBacTCs
pEILIEHUEM CIIETYIOIINX 3aau:

— TpHOOpETeHHWE 3HAaHUM O IUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

— TMpHOOpeTeHHE YMEHUH ONHCHIBaTh M OOBACHATH (UIUYECKUE SBICHHUA C
MCIOJIb30BaHUEM TIOTYyUYEHHBIX 3HAHUIA;

— OCBOGHHE METOJOB pEIIeHHUs MPOCTEHIIMX PACYETHBIX 3aJad C HCIOJIb30BAaHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

— pa3BUTHE YyMEHHA HaAOMIOIaTh TMPUPOIHBIC SBJICHUS U BBIOJIHATH OIBITHI,
nabopaTopHble pabOTHl M SKCIEPUMEHTAIbHBIC HCCIEOBAHUSI C HCIIOIB30BAaHHEM
M3MEPUTENbHBIX TPUOOPOB;

— ocBoeHue NpuéMoB paboThl ¢ MHpOpManueill (PU3NYECKOro COAepkKaHUs, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHUSAX (H3WKH, aHAIN3 W KPUTUYECKOE
OlleHHMBaHUE UHGOpMaIUY;

— 3HaKOMCTBO cO chepamu TpohECCUOHATHLHOW NEATEIBHOCTH, CBS3aHHBIMH C
GU3NKOI, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSX
¢du3nUecKoil HayKH.

MECTO YUEBHOI'O ITIPEAMETA «®U31MKA» B YUEBHOM ITJIAHE

OO1m1ee yKncao 4acoB, pEeKOMEHIOBAHHBIX JIJIsl M3y4YeHUs1 (PU3MKHU Ha 0Aa30BOM YpOBHE, —
238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B Heleno), B 8 kiiacce — 68 yacoB (2 yaca B HEJIENIO),
B 9 kiacce — 102 gaca (3 gaca B He/IeTIO).

[Ipennaraemeiii B mporpamme mo ¢u3MKe MepedeHb JabopaTOpHBIX pabOT W OMBITOB
SIBIIIETCS. PEKOMEIOBATEIbHBIM, YUUTENb JETaeT BHIOOP MPHU MPOBEACHUU JIA0OPATOPHBIX padoT
U ONBITOB C y4é€TOM  UHAMBHIyaJIbHBIX  OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa
OKCIIEPUMEHTANIBHBIX 33/JIaHUM, Tpe/UIaraéMblX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO
sK3aMeHa 1o (U3HKE.

COAEPXAHUE YUYEBHOI'O ITPEAMETA

7 xnacc

Paznen 1. ®usuka u €€ posb B IO3HAHNUU OKPYKAIOIIEr0 MUpa
Om3nka — Hayka O TpHUpone, H3ydaeT (U3HYecKHe SIBICHHUS: MEXaHHYECKHE, TEIUIOBBIE,
3JIEKTPUYECKHE, MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.
Ousnueckue BenMUUHBL. V3MepeHne (Qu3uueckux BenuuuH. Duszndeckue MpUOOPHI.
[TorpemHocTs u3MepeHuit. MexayHapoHasi cucTeMa eIMHULL.
Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH U3y4YaloT MpHpoay. EcTecTBEeHHOHAYUYHBIH METOJ
MO3HAHM: HAOJIO/IeHUE, TOCTAHOBKAa HAYYHOI'O BOIPOCA, BBIABUKEHHE THUIIOTE3, IKCIIEPUMEHT
M0 TIPOBEPKE TUNOTE3, 0ObSICHEHNE Ha0M0AaeMoro sBieHus. Onucanue GU3NYECKuX SBICHUH C
ITOMOILBIO MOJIEIIEH.

JeMmoHcTpanymn
1. Mexanundeckue, TEIUIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. duzuueckre MpUOOPHl M MpoLeAypa MPSMBIX U3MEPEHHH aHAJIOrOBBIM U IU(GPOBBIM

npubopom.



JlaGopaTopHbie pabOThI U OTIBITHI

1. Omnpenernenue EeHbl JeIeHUs IIKaIbl U3MEPUTEIHHOT0 Mpubdopa.

2. N3Mepenne paccTosTHUM.

3. W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. Onpenenenue pa3MepoB MAJIbIX TEJI.

5. W3mepenne TtemmepaTypsl Ipd IIOMOIIM JKUIKOCTHOTO TEPMOMETpAa M JaT4YHMKa

TEMIIEPATYPBI.

6. IIpoBenenue wuccnenoBaHUs 10 IPOBEPKE THIIOTE3bl: JAIBHOCTH IIOJIETA LIAPUKA,
MYIIEHHOTO TOPH30HTAILHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasnen 2. IlepBoHauanbHble CBECHNS O CTPOCHHUH BEIIECTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JIUCKPETHOE

cTpoeHue BeiecTBa. ONbITHL, JOKAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA.

JBmxenne wyactun BemiectBa. CBsI3b  CKOPOCTH JABMXKEHHS 4YaCTUL[ C TEMIEPATypoOil.

bpoynoBckoe nBmwkenue, muddysus. B3aumMopeicTBue 4YacTHIl BEUIECTBA: TNPUTSIKCHHE U

OTTaJKMBAaHUE. ATpEerarHble COCTOSHUS BEILECTBA: CTPOCHME TIa30B, KMIKOCTEH M TBEPIBIX

(KpucTaJuIM4ecKux) Tel. B3auMocBs3b MeXay CBOWCTBAMH BEILECTB B Pa3HBIX arperaTHbIX

COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN

BOZABbl. B3aMMOCBS3b MEXKIy CBOMCTBAMM BEILECTB B PAa3HBIX arperaTHbIX COCTOSHUSX M HX

aTOMHOMOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/bl. OCOOEHHOCTH

arperaTHbIX COCTOSTHUM BOJIBI.

JeMoHcTpanuu

1. Hab6mronenue 6poyHOBCKOTO JBUKEHUSI.

2. Ha6monenue nuddysun.

3. HaOmoienue sBIeHUE, OOBSICHSIONIMXCS MPUTSDKCHUEM WU OTTAIKUBAHUEM YaCTHII
BEIIIECTB.

JlaboparopHbie paOOThI U OTBITHI

1. OreHka JuaMeTpa aToMa METOJIOM PSJIOB (C UCIOIB30BaHUEM (GoTorpaduii).

2. OnbITHI 110 HAOTIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKCHUIO JICHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.

Pasnen 3. /IBmkeHue u B3aMMOICHCTBUU

Mexannueckoe nBrkeHue. PaBHOMepHOe W HepaBHOMepHOE JBHkKeHue. CkopocTh. Cpenssis
CKOpOCTbh TP HEPAaBHOMEPHOM JIBKEHHUU. Pacu€r myTu u BpeMeHH JBUKEHHUA. PaBHOMepHOE 1
HepaBHOMepHoe ABmkeHue. CkopocTb. CpenHsisi CKOPOCTb NMpPU HEPABHOMEPHOM JBUKEHMHU.
Pacuér myT v BpeMeHH IBY>KCHHS.

SIBnenue uHepuuu. 3aKOH MHEpLUUHU. B3aumoaeicTBue Tesl Kak NpUYMHA U3MEHEHUS] CKOPOCTH
JIBIKEeHUs Tell. Macca kak Mepa nHepTHOCTH Tena. IlnoTHocTs BemecTBa. CBsI3b IJIOTHOCTHU C
KOJINYECTBOM MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA.

Cula KaK XapakTepucTuka B3auMmozeiicTBusi Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBl C TOMOUIBIO JUHAMOMETpA. SIBlIeHHWE TATOTEHWS W cuia TsbkecTH. Cuia TSHKeCTH Ha
JIpYTUX IJIaHEeTax

(MC). Bec Ttema. Heecomocth. CokeHHE  CWJI, HaNpaBJICHHBIX o OJTHOM
npsimoid. PaBHozelicTBytomas cui. Cuiia TpeHus. TpeHue CKoIbXKEeHHsI U TpEeHHUE MoKosl. TpeHue
B nipupojie u texauke (MC).

JemoHcTpanyun

1. Habmnronenne MexaHU4eCcKOro JABMKEHHS Tela.

2. N3mepenne ckopocTu MPSIMOJIMHEMHOTO IBUKEHHUS.



3. Habmroienue siBieHUsT UHEPIIUH.

4. HaGmoienue n3MeHeHs] CKOPOCTHU MPH B3aUMOJICHCTBUH TETl.

5. CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEJl.

6. CrnoxxeHue cuil, HalpaBJIEHHBIX MO OJJHOM MPSAMOM.

JlaGopaTopHbie pabOThI U OTIBITHI

1. Omnpenenenue cKOpoCTH PaBHOMEPHOTO JIBUKCHHUSI (mapuka B

KUIKOCTH,  MOJECIHU JICKTPUIECKOTO aBTOMOOUJIS U T. TI.).

2. OmnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHUS Opycka WM LIapuKa [0 HaKJIOHHON
TJIOCKOCTH.

3. Onpenenenue MIOTHOCTUA TBEPAOTO Tea.

4. OmnbITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH PaCTsHKEHUs (AedopManuu) HpPYKUHBI OT

MIPUIIOKEHHOM CHJIBI.
5. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3znen 4. JlaBnenue TBEPABIX TEIN, KUAKOCTEN U ra30B
Hasnenne. CriocoObl yMEHbILICHHS M yBeIM4YeHUs JaBieHus. JlaBneHue raza. 3aBUCHUMOCTD
JaBJieHus rasa oT o0béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTuyeckue MamivHbl. 3aBUCUMOCTBH JABIICHUS KHJIKOCTH OT
ryounsl.  ['mapoctatnueckuid  mapagokc. CooOmaromuecs cocyabl.  ['miapaBnnueckue
MEXaHU3MBI.
ATtmocdepa 3emnu u atMmocepHoe aaBneHue. [IpudrHbI CyIecTBOBaHUS BO3AYIIHOW 000TOUKH
3emimn. OnbiT Toppuueru. M3mepenne aTMocpepHOTo JaBiIeHUSA. 3aBUCUMOCTh aTMOC(HEpPHOTO
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [TpuGops! i u3mMepeHus aTMOC(HEpHOTo JaBlICHUS.
JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tesio. BriTankuBaromias (apXxuMenoBa) cuia.
3akon Apxumena. [InaBanue Ten. Bo3ayxormiaBanue.

JeMoHcTpanuu

1. 3aBUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPaTyPHI.

2. [lepenaya naBneHus: KUIKOCTHIO U Fa30M.

3. Coobmaromuecst CoCypl.

4. I'mnpasinyeckuii npecc.

5. [IposiBnenue necTBust aTMOCHEpPHOTO JTABJICHHS.

6. 3aBUCUMOCTH BBITAIKHBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tefa U MIOTHOCTU
JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIICH CHIIbI BECY BHITECHEHHOM JKHIKOCTH.

8. VYcnoBue miaBaHus TeN: IJIJaBaHME WM TOTPYXXEHHWE Tel B 3aBUCUMOCTH OT

COOTHOIIIEHMS TUIOTHOCTEN TeJla U KUIKOCTH.

JlabopaTopHbie pabOThI U OIIBITHI

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00BEMA MOTPYXKEHHOW B KUIAKOCTH
YacTH Tela.

2. OmnpeneneHre BBITAJIKMBAIOLIEH CHUJIbI, JEHCTBYIOIIEW Ha TENO, MOTIPYKEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOUIEN CUJIbI, IEUCTBYIOLIEH HA TEJIO B KUJKOCTH,
OT MAacCCHI Telna.

4.0nbIThl, TEMOHCTPUPYIOILIME 3aBUCUMOCTb BBITAJIKMUBAIOIIEH CUJIbI, ACHCTBYIONIEH HA TEJO B

KUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KMJIKOCTh YACTH TEJIA U OT TUIOTHOCTH JKUJIKOCTH.



5. KoHcTpynpoBanue  apeomerpa WM  KOHCTPYHPOBAaHUE  JIOAKUA M
ONpEACIICHUE €€ rPy30I0AbEMHOCTH.
Paznen 5. PaGora w MomHOCTE. DHeprus
Mexanudeckas pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbIuar, 0J0K, HAKJIOHHAs TUNIOCKOCTh. [IpaBuiio paBHOBecHsI phIyara.
[IpumeHeHre mpaBuiia paBHOBECHUS pbldyara K OJI0Ky. «3050Toe mpaBuiio» Mexanuku. KI1J]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexanunueckas 3Heprusi. Kunernueckas u noreHuuanpHas 3Heprus. [IpeBpaiienre oqHoro suaa
MEXaHUYECKOM IHEPTUU B APYroil. 3aKOH COXPAHEHUsSI SHEPTUH B MEXAHHKE.
JemMoHCcTpannu
[Ipumepsl POCTHIX MEXAHU3MOB
JlaGopaTopHbie pabOThI U OTIBITHI
I. Omnpenenenve pabOTbl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIKEHUHM Teja IO
TOPU30HTAJIbHON TOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. N3mepenne KIIJI HakJTIOHHOM TJIOCKOCTH.
4. N3yuenune 3akoHa COXpaHEHUST MEXaHUIECKOM YHEPTHUH.
COJEPXXAHUE YYEBHOI'O ITPEIMETA
8 Kiacc

Paznen 1. TemnoBrle ABIEHUS

OCHOBHBIE TMOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BellecTBa. Macca u
pasMepnl aTOMOB M MOJIEKYJI. ONbITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYJIAPHO-
KMHETUYECKON TEOpHH.

Mopenu TBEpIOTO, )KUIKOTO U Ta3000pa3HOr0 COCTOSTHUM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObSICHEHNE CBOMCTB ra3oB, JKUIKOCTEH U TBEP/IBIX TNl HA OCHOBE MOJIOXKEHHM
MOJIEKYJIIPHO-KHHETUYECKON TEOPHH. CmauuBaHue u KamUISIPHBIC
SIBJICHUS. TemoBoe paciiupeHue u cxaTHe.

Temneparypa. CBsizb TeMIIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO ABUKEHUS YACTHII.

Baytpennsis sHeprusi CnocoObl HW3MEHEHHsS BHYTPEHHEH OHEprud: TeIuionepeaada |
coBepieHre padboThl. BUapl Teruonepenaun: TeIIONPOBOAHOCT, KOHBEKITUS, H3ITyICHHUE.
KonaudyecTBo TemaoThl. YAelbHas TEIIOEMKOCTh BEIISCTBA. TEIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHUE TerUioBoro OanaHca. [lmaBneHue um oTBepleBaHUE KPUCTAITTMUYECKHX
BelIeCTB. Y AenbHas Teriora miasieHus. [lapooOpa3oBanue u konaeHcanus. Mcnapenune (MC).
Kunenune. YnenpHas Terora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHS OT
aTMOC(EPHOTO JTaBJICHHS.

Brnaxxnocts Bo3myxa.

OHeprus TOMBa. Y IeJIbHas TEII0Ta CrOPaHuUs.

[TpuaIMITE paboTH! TeTUTOBBIX ABuTareseit. KI1J[ rermoBoro neurarens. TemmoBsie NBUTATEN U
3amuTa okpyxatomei cpenasl (MC). 3akoH COXpaHEHHS W MPEBPAIICHUS YHEPTUU B TEIJIOBBIX
npoueccax (MC).

JeMoHCcTpanuu

1. Habmronenue OGpOyHOBCKOTO JABHIKEHHS

2. Hab6monenue muddys3un

3. HaGmoneHue sBneHui cMauyMBaHUs M KalMJUISIPHBIX SBJICHUH

4. Habmnroenue TeroBoro pacumpeHus Tel

5. M3meHeHne naBieHus ra3a npyu U3MEHEHNH 00bEMa M HarpeBaHUU HITH OXJIaXKICHUN



6. [IpaBuia u3MepeHus TeMepaTypbl

7. Buasl Tenonepenaun

8. OxJtakaeHue pu COBEPIIEHUH PabOThI

9. HarpeBanue npu coBepiiieHH# padOThl BHEITHUMH CHIIAMU
10. CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHbIX BEIIECTB

11. HaOmronenue kumeHus

12. Habumoienue nocTostHCTBa TeMIIEPATyphl IPH TUIaBICHUU
13. Mopenu TeIIOBLIX ABUTaTeIeH

JlaGopaTopHbie pabOThI U OTIBITHI

I. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO MPUTSHKEHUS

2. OnbIThI 110 BRIPAIIMBAHNIO KPUCTAJJIOB IIOBAPEHHOMN COJIM WJIK caxapa

3. OnbIThI 110 HAOTIOAEHHIO TEIJIOBOTO PACIIUPEHUS a30B, JKUIKOCTEH U TBEPIBIX Tell

4. Ornpenenenue qaBieHus BO3/1yXa B OAJIJIOHE HITIPHUILA

5. OmBITB, JAEMOHCTPUPYIOIIME 3aBHCHMOCTH JIaBIGHHUS BO3AyXa OT €ro o0nbéma u
HarpeBaHus WIN OXJIAKICHUS

6. [IpoBepka THUNOTE3bl JIMHEHHON 3aBUCUMOCTH JUIMHBI CTOJOWKAa JKHUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIepaTypsl

7. HaGmronenne m3MeHeHHs BHYTPEHHEH SHEprHM Teja B pe3yJsibTaTe TeIvlonepenadd U
paboThl BHELTHUX CHUII

8. HccnenoBanue sBJICHUS TEMJIO0OMEHA MPH CMEIIMBAHUM XOJIOAHOM U Topsyeil Boabl

9. Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEINIO0OMEHE C HArpeThIM
METaJUIMYECKUM HUIUHAPOM

10. Onpenenenue yaeabHON TEIUIOEMKOCTH BEIIIECTBA

1. HccnenoBanue npouecca ucapeHus

12. Onpenenenre OTHOCUTENBHOM BJIAXKHOCTH BO3AyXa

13. Onpenenenue yaeabHOM TEIUIOTHI TUIaBICHUS JIb1a

Paznen 2. DnexTpuueckue U MarHUTHBIE SIBIICHUS

OnexkTpusanusa Ten. J[Ba poaa 3IEKTpUYECKUX 3apsiaoB. BzaummopaeicTBHe 3apsiKEHHBIX TeIl.
3akoH KyroHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMUYUHBI 3apsA0B U
paccTOSHUS MEX]y TE€JIaMH).

DneKTpuuecKoe nosie. Hanpsox€HHOCTB IIEKTPUYECKOTO nosist.  [lpuHnun
CYNEPIIO3UILIMH JIEKTPUUYECKUX T0JIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenun »ieKTpuUecKux 3apsnoB. DJIEMEHTapHbIN AIeKTpudeckuil 3apsin. CTpoeHue aroma.
ITpOBOAHMKY M TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUYECKOTO 3apsa/a.

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA. MICTOYHUKHM OCTOSTHHOTO
ToKa. JleWCTBUS 3JEKTPUYECKOT0 TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTpUUYEeCKUN
TOK B KMJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuwila Toka. DIeKTpudecKkoe HamnpsbkeHue. COnmpoTUBIICEHUE TPOBOJHMKA.
VYnenbHOe conmpoTHBIEHHE BeunlecTBa. 3akoH Owma jig ydactka uenu. [locienoBarenbHoe u
[apajuIeJIbHOE COeIMHEHUE POBOIHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTPUYECKOTO TOKa. 3akoH J[xoyns— JleHna. DneKTpuuecKue Henu u
MOTPEOUTEIH IEKTPHUUECKOM SHeprun B ObITy. KOopoTKoe 3aMbIKaHue.

ITocTosiHHBIE MarHUTHI. B3anMozaelicTBHE TOCTOSHHBIX MarHUTOB. MaruuTHoe nosie. MarautHoe
noje 3eMIM M €ro 3HaueHue s ku3HM Ha 3emiue. Onelt Opcrega. MarHuTHoe mone
JIEKTPUYECKOro TOKa. [I[puMeHEeHne 2IEeKTPOMAarHuToB B TEXHUKE. /IeliCTBME MarHUTHOTO IOJIS



HAa TPOBOJHMUK C TOKOM. OJEKTPOJABHraTellb IMOCTOSHHOTO Toka. lMcmomb3oBaHue
AIEKTPOJBUraTENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages.  fBieHue  sneKkTpoMarHuTHOM — mHAYKouU.  [lpaBuno  Jlenna.
Onextporenepatop. CrocoObl TOMy4YeHHUS DIEKTPUUECKONW HHEPruu. ODIEKTPOCTAHIUU Ha
BO306HOBJ’I$I€MLIX HNCTOYHHKAX SHCPIUH.

JeMmoHcTpanmmn

1. DneKTpu3aus Tel

2. JIBa pona IeKTPUUYECKUX 3apAJIOB M B3aMMOACHCTBHUE 3aPSKEHHBIX TeEll
3. YCTpoHCTBO U IEUCTBUE AIEKTPOCKOMA

4. DnexTpocTaTuyecKas WHAYKIHS

5. 3aKOH COXpaHEHUsI ANEKTPUUECKUX 3apsi0B

6. [TpoBOIHUKY U AUATEKTPUKH

7. MopenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO OIS

8. HcTouHnKY MOCTOSITHHOTO TOKa

9. JIeNCTBUA DJIEKTPUYECKOTO TOKA

10. DNEKTPUYECKUN TOK B JKUJIKOCTH

1. ["a30BbIi1 pa3psin

12. N3mepenue cuiibl TOKa aMIIEPMETPOM

13. N3mepenue 3eKTpUUecKOro HanpsHKEHUS BOIBTMETPOM

14. PeocraT u marasun conpoTuBIeHUN

15. B3auMoeiicTBUE TIOCTOSHHBIX MAarHUTOB

16. MopenrpoBaHue HEBO3MOKHOCTH Pa3/iesIeHUs MOJIOCOB MarHuTa
17. MoaenupoBaHUe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB

18. OmneiT Opcrena

19. MarsuTHOE 1osie Toka. DJIEKTPOMarHuT

20. JlelicTBME MarHUTHOTO TIOJISl HA TPOBOJHUK C TOKOM

21 DnexTpoaBUraTeiab MNOCTOSIHHOTO TOKa

22. HccnenoBanue ABiaeHUs SJIEKTPOMArHUTHON WHYKIIMA

23. OmnwiTel Dapanes

24. 3aBHUCUMOCTb HAMpaBJIECHU HHAYKIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS
25. DNEeKTPOreHepaTop MOCTOSIHHOTO TOKa

JlaGopaTopHbie pabOThI U OTIBITHI

OmnbITHI IO HAOIOICHHUIO IEKTPU3AIMH TNl HHIAYKIMEH U PH CONPUKOCHOBECHUN
HccnenoBanue neicTBUS MIEKTPUYECKOTO MOJIS HA IPOBOJHUKH U TUIIEKTPUKH
C6opka 1 mpoBepKa pabOThI ANEKTPUUECKON e MOCTOSHHOTO TOKa

N3mepenue u peryampoBaHue CUIIBI TOKa

W3mepenne U peryinpoBaHUEe HAPSKEHUS

A

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 Pe3rcCTOp, OT CONMPOTHUBICHUS

pEe3HCTOpa M HANPSDKEHHS Ha PE3UCTOpe

7. OmnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS ITPOBOIHUKA
OT €r0 JUIMHBI, IJIOIIA/IM TIONEPEYHOTO CEUYEHHS U MaTepHraia

8. ITpoBepka mpaBmiia CIOXKEHUS HANPSHKCHUHA NP MOCIEI0BATEIBHOM COSAMHEHHH JBYX
PE3UCTOPOB

9. [TpoBepka mpaBuia ISt CHITBI TOKA MTPH apajuIeIbHOM COSTMHEHUH PE3UCTOPOB

10.  Ompenenenune pabOTHI IEKTPUICCKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOP



11. OHpCI[eJ'IeHI/IC MOIIHOCTH JJICKTPHUYICCKOI'O TOKA, BbI,I[CJ'IHCMOﬁ Ha pE3ucCTOpPeC

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HANpSKEHUs Ha
Hel

13. Onpenenenne KII/[ HarpeBaTens

14. HccnenoBanne MarHUTHOTO B3aWMOJEHCTBUS MIOCTOSTHHBIX MarHUTOB

15. M3ydeHre MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB IPU UX O0bEIMHEHUH U Pa3/IelIeHuI

16. HccnenoBanue necTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPENIKY

17. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aMMOACUCTBUS KATyIIKH C TOKOM U
Mar"ura oT CHJIbl TOKAa U HAaIpaBJIEHUS TOKA B KaTyIIKe

18. N3ydeHue neicTBust MArHUTHOTO TOJIST HA TPOBOJHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue padoThl AJIEKTPOABUTATENS

20. N3mepenne KII/I anekTpoaBuraTenbHON yCTaHOBKH

21. OnbITl MO UCCIENOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM WHIYKIUHU: HCCIIEJOBAHUE

M3MEHEHUH 3HAaYeHMsI U HAlIPaBJICHUS UHAYKIIMOHHOTO TOKa
COJEPXXAHUE YYEBHOI'O ITPEIMETA
9 knacc
Pa3nen 1. Mexanudeckue ABJICHUS
Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cuctema otcué€ra. OTHOCUTENBHOCTH
MEXaHUYECKOTO [JBW)KEHHA. PaBHOMEpHOe MpsMOIMHENHOE JBMXKeHHE. HepaBHomepHOe
NPSMOJIMHEWHOE JBM>KeHHE. CpelHssi M MIHOBEHHas CKOPOCTh Tela IPH HEPABHOMEPHOM
JIBIDKEHUH.
VYckopenue. PaBHOyckopeHHOE mpsiMONMHEHHOE aBmkeHue. CoOoaHoe maneHue. OTMBITHI
[anunes. PaBHOMepHOE ABIKEHUE IO OKpY)HOCTH. [lepuon u wactora obparienus. Jlnneiinas u
YIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHE.
IlepBriii 3akoH Hprorona. Bropont 3akoH Herotona. Tpermii 3akon Herorona. IlpuHumn
CYNEpPIO3UINH CHJL.
Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsl CKOJIbXEHHS, CHJIa TPEHHS IOKOS,
JIpyTUe BUJIbI TPEHUS.
Cuna TSKEeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOAHOrO najeHus. JBrkeHue
mwiaHeT Bokpyr Comnma (MC). IlepBas kocMmudeckasi cKOpocTh. HeBeCcOMOCTh M MeperpysKu.
PaBHOBecue MarepuanbHOM TOukH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.
Nmnynsc Tenma. M3MmeHenue wummysnbca. WMiynbc cuiibl. 3aKOH COXpaHEHUsS HMITYJIbCa.
PeaxktuBnoe asmxenue (MC).
Mexannyeckasi paboTa 1 MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus CBsi3b SJHEPTUU U
pabotsl [loTeHnManbpHasE SHEPTUS TeNa, MOIHATOTO HAJl TOBEPXHOCTHIO 3eMiH. [loTeHmanpHas
SHEprus cxatod npyxxkuHbl. Kunernueckas sueprusi. Teopema 0 KHUHETUUYECKON dHEPrun. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTUH.

JeMoHCcTpanuu

1. Habmoienne MexaHu4eckoro IBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUYETA

2. CpaBHeHHE TyTed W TPACKTOPHI ABMKEHHUS OJHOTO M TOTO >K€ TejJa OTHOCHUTEIHHO
Pa3HBIX TEI OTCUETA

3. N3mepenne ckopocTu U YCKOPEHUSI TPSIMOJIMHEHOTO JIBUKEHMUSI

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKECHHUS

S. Habmronenue nBHKEHUS Tela 10 OKPYKHOCTH



6. HaGmoienne MexaHMYeCcKHUX SIBJICHUN, MPOUCXOAAIMX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBMXKEHMM OTHOCHUTENIbHO KaOuHeTra ¢u3uku 7.
3aBHCUMOCTh YCKOPEHHMS T€Ia OT MACChl Tea U ACHCTBYIONIEH HAa HETO CHJIbI

8. Habmoienue paBeHcTBa CUIT TP B3aUMOJICHCTBUM TET

9. N3menenue Beca Tena npyu yCKOPEHHOM JIBHKEHHUH

10.Ilepenaya ummnysnbca Mpu B3aUMOJICUCTBUU TEI

11.ITpeobpazoBanus SHEPIUH MIPU B3aUMOJICHCTBUU Tell

12.Coxpanenue ummyJibca Ipy HEYyIPyroM B3auMOICHCTBUM

13.CoxpaHeHue UMITyJIbca IPU a0COTOTHO YIPYTOM B3aUMOIEHCTBUN

14 . HaGnroneHue peakTUBHOTO JIBUYKEHUS

15.CoxpaneHne MEXaHUUECKOW YHEPTUU TIPU CBOOOHOM MaCHUN

16. CoxpaHeHre MEXaHUYECKOM HEPTUU NIPU JBUKEHHUH Tea M0 JEHCTBUEM MPYKUHBI

JlaboparopHbie paOOThI U OTBITHI

1. KoncTpynpoBanue Tpakrta g pasroHa M JAIbHEHIIEr0 PaBHOMEPHOIO ABUKECHUS
IIapHKa UK TEJIEKKU

2. Omnpenenenue cpeaHed CKOPOCTH CKOJNBXKEHHS Opycka WM JBW)KGHHUS IIapHKa II0
HaKJIOHHOH IJIOCKOCTH

3. OmnpeneneHrue yCKOpPEHUs Tella NpPU PaBHOYCKOPEHHOM JBM)KEHHUH IO HAKIOHHOMN
IUTIOCKOCTH

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBM)KEHHH Oe3

HayaJbHOU CKOPOCTH
5. ITpoBepka runoTessbl: €ciau Npy paBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJlbHOW CKOPOCTH
IMYTHU OTHOCATCA KaK pPAn HEUETHBIX YuCCil, TO COOTBCTCTBYIOIIHEC NPOMCKYTKH BPECMCHU
OIHMHAKOBbI
HCCHGI[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHUSA CKOJIBXKCHUA OT CUJIbI HOPMAJIbHOT'O JaBJICHUA
Omnpenenenne ko3 unmerTa TpeHUs CKOIbKEHHS
Onpenenenune xECTKOCTH MPYKUHbBI

SR

Omnpenenenre pabOTBl CWIJIBI TPEHUS NPU PaBHOMEPHOM JIBKEHUM Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH
10.0npenenenue paboThl CUJIBI  YOPYTOCTH TIpU TMOABEME TIpy3a C HUCIOJIb30BaHUEM
HEMOABMKHOIO U MOABHKHOIO OJIOKOB
11.13y4eHne 3aK0Ha COXPAHEHUsI YHEPTUU
Pasnen 2. Mexanndeckue KojieOaHUS U BOJTHBI
KonebarensHoe papwxkeHne. OCHOBHbIE XapaKTEPUCTUKU KoJeOaHWM: mepuoj, dYacrorta,
aMIUIMTyJa. MareMaTndeckuili W IpYyKMHHBIA MasTHUKH. lIpeBpamieHne sHeprum Ipu
K0JIeOATeNIbHOM JIBM)KEHUH. 3aTyXarouue KosieOaHus. BulHykaeHHble KkoseOaHus. Pe3onaHc.
Mexannyeckue BojHbl. CBOICTBAa ME€XaHMUYECKUX BOJH. IIpo nonbHBIE M IONEpPEYHBIE BOJIHBI.
JlnvHa BOJIHBI M CKOPOCTh €€ paclpocTpaHeHusd. MexaHudeckue BOJHBI B TBEPJAOM Tele,
ceifcmuueckue BoaHbl (MC). 3Byk. I'poMkoCcTh 3Byka M BbIcOTa TOHa. OTpaskeHHE 3BYyKa.
WNHudpa3Byk U yIbTpa3ByK.

JlemoHcTparmu

1. Habmonenue xonebanuii Tel moj JeHCTBUEM CHIIBI TSHXKECTH U CHITBI YIIPYTOCTH
2. Hab6mronenue xonebanuii rpy3a Ha HUTH M HA TIPY>KHHE

3. Habmoienue BeIHYKIEHHBIX KOJI€OaHHH U pe30HaHca

4. PacnipocTpanenue npoAoiabHBIX U MOMEPEYHBIX BOIH (HA MOJEIIN)

5. Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI



6. AKYCTUYECKUH PE30HAHC
JlabopatopHblie pabOTHI U OTBITHI

1. Omnpenenenre 4acTOTHI ¥ TIEpHOJia KOIeOaHWi MaTeMaTHIYEeCKOTO MasiTHUKA

2. Omnpenenenre 4acToThl U Meproia KoieOaHuil MPyKUHHOTO MasiTHUKA

3. HccnenoBanne 3aBUCHMOCTH TI€pHOJAa KOJEOAHWH TOJBEIICEHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH

4, HccnenoBanue 3aBUCMMOCTH TIepHOJa KOJICOAHWW MPYKMHHOTO MAsSTHHKA OT MacChl
rpy3a

5. [IpoBepka He3aBUCUMOCTH TepuoAa KojaebaHuil rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl

rpy3a 6. OmNbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb II€puojia KOJEOAHWW MPY>KUHHOTO
MasTHHUKA OT MACChI Tpy3a U KECTKOCTU MPYKUHBI
7. 3MepeHue yCKOpEeHUs CBOOOTHOTO MaCHHUS
Pazpnen 3. DneKkTpOMarHuTHOE MOJIE U JIEKTPOMAarHUTHBIE BOJIHBI
ONEKTPOMarHUTHOE IOJ€. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH
[[lkana >1EKTPOMArHUTHBIX BOJH. Vcmonb3oBaHHWE 5SIEKTPOMArHUTHBIX BOJH I COTOBOM
CBSI3U. OJEKTpOMarHuTHas npupona cBera. CkoOpocTh cBeTa. BonHOBBIE CBONCTBAa CBETA.
JeMoHncTpanuu
1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
2. BonHoBeIe cBOlCTBa cBETA
JlaGopaTopHbie pabOThI U OTIBITHI
1. I3yueHne CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C TIOMOIIBI0 MOOHMIFHOTO TenedoHa
Pa3nen 4. CBeTOBEIE ABJICHUSA
JlyueBas Mozens cBera. Mctounuku cBera. IIpsimonnHeliHoe pacripocTpaHeHHE CBETa. 3aTMEHUS
Connmna u JIynsr. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpakKeHHs CBETA.
IIpenomiienne cBera. 3aKOH MpesoMileHHs cBeTa. [lonHOe BHyTpeHHee OTpaKEeHHME CBETA.
Hcnonb30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAAX.
Jlunza. Xon mydeit B nuH3ze. Onrudeckas cuctema QoroammapaTa, MUKPOCKONA M TEJIECKOma
(MC). I'na3 kak onTuueckasi cucteMa. biM3opyKocTh U 1albHO30PKOCTb.
Pasznoxxenue Oemoro ceta B crnekTp. OmbiTel HptoToHa. CrokeHUE CHEKTPajbHBIX I[BETOB.
Hucnepcus csera.
JeMmoHcTpanymn
[IpsimonuHeHOE pacpocTpaHeHHe CBETa.
OTtpaxeHue cBeTa.
[Tomyuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaiax.
[Ipenomnenue cera.
OnTHyecKuii CBETOBO/I.
Xon mydeil B cobuparoiieil JnH3e.
XoJ ny4del B pacCeUBaroIen JIUH3E.

NNk LD

[Tonyuenue n300paskeHUit ¢ MOMOIIBIO JTHH3.

9. [Tpunuun neiicTBus poroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10.Mogens riasa.

11.Pa3noxenue 6eoro cBeTa B CIIEKT).

12.ITonyuenue Gesoro cBera MpH CI0KEHUU CBETA PAa3HBIX I[BETOB.

JlaGopaTopHbie pabOThI U OTIBITHI

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrJja MMaJeHusl.
2. N3ydeHne xapakTepuCTUK U300pakeHus IpeIMeTa B INIOCKOM 3epKalle.



3. HccnenoBanre 3aBUCMMOCTH yIiia TPEJOMIICHHS] CBETOBOTO Jiy4ya OT yIJia TaJeHHs Ha
TPaHUIE «BO3yX—CTEKIION.

[Tomyuenue n300pakeHUi ¢ TOMOIIBIO COOUpAIOIIEH JTMH3bI

Omnpenenenre (OKYCHOTO PACCTOSTHUS M ONTHUECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMBITHI IO Pa3IOKEHUIO OETIOTO CBETA B CIIEKTP.

N o v ok

. OnpITEl MO BOCHOPUATHIO I[BETA MPEIMETOB MpPU WX HAOIIOACHUHM uepe3 IBETOBBIC
GWIBTPEI.

Pa3pnen 5. KBaHTOBEIE SIBIIEHUS

OmnbiTel Pesepdopaa m tuianerapHas mojens aroma. Mogjenb aroma bopa. Mcmyckanuwe u

IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHE4aThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, O6era u ramma uznydenus. CTpoeHue aTomMHOro siapa. HykinoHHas

MOJIeJb aTOMHOTO A1pa. Y30Toms!.

PanuoaktuBHbIe npeBpanieHus. [lepuo nonypacnana aTOMHBIX siEp.

SnepHble peakiuu. 3aKOHBI COXPAHEHHs 3apsiOBOrO U MAacCOBOIO YHCEI. DHEPIUs CBS3U

aTOMHBIX szep. CBsA3b Macchl M dHEpruu. Peakumm cuHTe3a u neneHus suaep. McrouHuku

sHeprun Comuna u 3831 (MC).

SAnepHas sHepreTrka. JIeMCTBUS paMOAKTHBHBIX M3JIyYeHHUH Ha skuBbIe opranu3mel (MC).

JemoHcTpanyun

1. CrexTpsl N3ITy4eHHs U HOTJIOIEHUS.

2. CrekTphl pa3IuyHbIX Ta30B.

3. CriexTp BozIOpoa.

4. Hab6mronenue tpexoB B kamepe BunbcoHna.

5. PaboTa cuéTunka HOHM3UPYIOUINX U3ITYICHUI.

6. Perucrpanus usinyueHust IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

JlabopaTopHbie pabOThI U OIIBITHI

1. Habutoienue CriiomHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUEHHSI.

2. HccnenoBanue TpPEKOB: HM3MEPEHUE SHEPrUM 4YacTULbI IO TOPMO3HOMY HyTu (IO
dororpadusm).

3. W3mepeHue painoakTUBHOTO (poHa.

[ToBTOpUTENHEHO-06001IIaIONINIT MOTYITH

[ToBTOpUTENHEHO-0000IIAIONINI MOAYJIb MpEeJHA3HAYEH MAJs CHCTEeMaTH3alud ¥ 0000IeHHS
NPEMETHOTO COJIEPKaHHS U OTIbITA AEATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUEHUHU BCETO Kypca
¢u3uKH, a Tarke JUId NOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY SK3aMEHY IO (hU3MKE JUIs
00y4aromuxcsi, BHIOPABIINX 3TOT yU4EOHBIN MPeIMET.

[Tpy mM3ydeHUr NTaHHOTO MOJIYJIS PEaTH3YIOTCS U CHCTEMATH3HPYIOTCS BUIBI JACATEIBHOCTH, Ha
OCHOBE KOTOPBIX 00ECIICUNBACTCS AOCTHIKEHHE MPEIMETHBIX M METAaIPEIMETHBIX IIAHUPYEMBIX
pe3yabTaToB 00y4eHus, popMUpyETCs eCTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOGHHE HAYUYHBIX
METOOB HCCIICAOBAHUS SBICHUH TPUPOABI M TEXHHUKH, OBJIAJCHHE YMEHUSMHU OOBICHATH
¢dusuueckue SBJICHUS, NPUMEHSAS IOJNyuyeHHbIE 3HAHWS, pelIaTh 3aJayd, B TOM YHCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTAJIbHEIE.

[IpyHIMNHATBEHO JESTETBHOCTHBIN XapakTep JaHHOTO pasJlielia Pealnu3yercs 3a CY4ET TOTO, YTO
yyaIiyecs BBIMOIHAIOT 3a/IaHKsI, B KOTOPBIX MM Ipe/iaraeTcs: Ha OCHOBE MOJIyYE€HHBIX 3HAHUN
pacmo3HaBaThb M HAay4yHO OOBSCHATH (HU3MYECKHE SBICHUS B OKpYXKAlOIIEH NpHpPOAE WU
MOBCETHEBHOM KH3HU;

UCTIOJIb30BaTh HAYYHBIE METOABI HWCCIICAOBAaHUS (U3NYECKUX SBICHUH, B TOM YHCIE JUIS
IPOBEPKH T'MITOTE3 M MOTYYEHHS TEOPETHYECKUX BBIBOIOB;



OOBSICHATh HayuyHble OCHOBbI HauOoJjiee Ba)KHbIX JIOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, IPAKTUYECKOI0 MCIIOIb30BaHMsl Pa3IMUHbIX UCTOYHUKOB YHEPIMM Ha OCHOBE 3aKOHA
MIpEeBpaLICHHs] U COXPAaHEHMsI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

Kaxnas U3 TeM 1aHHOTO paszesna BKIIOYAET SKCIIEPUMEHTAIbHOE UCCllejoBaHHEe 0000IIa01Iero
xapakrtepa. Pasznen 3aBepiiaercs npoBeieHUEM TUAarHOCTUUECKON U OLIEHOYHOM paboThI 3a Kypc
OCHOBHOM IIKOJIBI.

INTAHUPYEMBIE ObPA30OBATEJIBHBIE PE3YJIbTATHI
7 xnacc
W3yuenne ¢u3ukn B 7 KiIacce HANpaBiICHO Ha JOCTHXKEHHE OO0YyYarolUMHCS
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOCHUS yUE€OHOTO MpeIMeTa.
JIMYHOCTHBIE PE3VIJIBTATLI

[TaTpuoTHueckoe BoCcUTaHUE:!

NPOSIBIIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (hM3MYECKOi HayKH;
LIEHHOCTHOE OTHOILIEHHE K TOCTH)KEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.

I'paxx1aHCKOE ¥ yXOBHO-HPaBCTBEHHOE BOCIIUTAHNUE:!

TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXKICHHM OOIIECTBEHHO-3HAYUMBIX U 3TUYECKUX
npo6JeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JTOCTIXKEHUH (PU3HKHY;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESATEIILHOCTH YYEHOTO.
OcTeTH4eCcKoe BOCIIUTAHNUE:!

BOCIIPUATHE D3CTETUUYECKUX KadecTB (PU3MUECKOM Hayku: €€ TapMOHUYHOIO IIOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.
I{eHHOCTH HAYYHOTO MTO3HAHUS:

OCO3HAHME IIEHHOCTH (U3MUECKONW HAYKH KaK MOITHOTO MHCTPYMEHTA IO3HAHHUS MHUpPA, OCHOBEI
Pa3BUTHS TEXHOJOTUH, BAJKHEUILIEH COCTABIISIIOIIEN KyIbTYpPHI;

pa3BUTHE HAYYHOU JH0003HATEIBHOCTH, HHTEPECA K UCCIIEA0BATENbCKON NEATENIBHOCTH.
®opMupoBaHue KyJIbTypbl 30POBbSI U YMOLIMOHAIILHOTO OJIarOnoyyus:

OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a *H3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE,
BaXHOCTH TpaBUJI 0€30MacHOrO TMOBEJCHUS Ha TPAHCHOPTE, Ha JOPOrax, C JIEKTPUYECKHM U
TEIUIOBBIM 000PY/I0BaHUEM B JIOMAILIHUX YCJIOBUSX;

c(OPMHUPOBAHHOCTh HaBbIKA peQUIEKCHUH, NPU3HAHHE CBOEr0 IpaBa Ha OLIMOKY M TaKoro e
[IpaBa y Apyroro 4eiaoBeKa.
TpynoBoe BoCIUTaHUE:

aKTHMBHOE y4yacTHE B PELICHUH NMPAKTHUYECKUX 3a/ad (B paMKax CEMbH, ILIKOJIbI, FOPOAA, Kpas)
TEXHOJIOTUYECKOM M COLMANBbHOM HANpaBICHHOCTH, TPEOYIOIIMX B TOM uuCiIe U (U3UYECKUX
3HAHWM;

MHTEpEC K MPAKTUIECKOMY U3YYEHUIO Podeccuil, CBA3aHHBIX ¢ (PU3UKOIA.
DKOJIOTHYECKOE BOCIIUTAHUE:!

OpHEHTalMs Ha MpUMEHEeHUe (PU3NYECKUX 3HAHUM JJIs peleHus 3a/1ad B 00JacT OKpYy KaroleH
Cpelibl, TUIAaHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBUI IJIsl OKpY’Karolei
Cpensl,

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel UX pelieHusl.
Ananrarys 00y4aronierocs K M3MEHSIOMNUMCS YCIOBUSAM COIMAIbHON U IPUPOIAHOM Cpelibl:

MOTPeOHOCTh BO B3aMMOJICHCTBHM TIPU BBHITIOJIHEHUH WCCIIEIOBAHUN M TPOEKTOB (pU3MUYECKON
HaIpPAaBJIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSAM JIPYTHX;

IIOBBILIECHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO NESTEIbHOCTD;



NOTPeOHOCTh B ()OPMUPOBAHUY HOBBIX 3HAHUH, B TOM uHcie GOpMYyIUPOBATH UICH, MOHITHS,
TUMOTE3bI O GPU3NYECKUX OOBEKTAX U SIBICHUSAX;

oco3HaHue AePHUIIUTOB COOCTBEHHBIX 3HAHUIM M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUI;

CTpEMJICHHE aHAJTM3UPOBAThH U BBISBIISITH B3aUMOCBSI3U MTPHPOJIBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIie C UCIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

OIICHKA CBOMX JCHCTBHI C YUETOM BIMSHHUS HA OKPYKAIOIIYIO CPEAY, BO3MOXKHBIX TII00ATBHBIX
MOCJIECTBUH.

METAIIPEJIMETHBIE PE3VJIbTAThBI

YHuBepcalbHble  TIO3HABATENbHBIC  JICUCTBUS
bazoBeble loruyeckue AeCTBUS:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH);

YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCU(PUKALMK, OCHOBaHUs Il 0000meHUsS |
CpaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOpPEYHSI B paccMaTpuBaeMbIX (akTaxX, NaHHBIX U

HAOJTIOJICHUSX, OTHOCSTIIMXCS K (DU3HUSCKUM SBJICHUSIM;

BBISIBJISITH TPUYUHHO-CIIE/ICTBEHHBIC CBSI3U MPU U3YUYCHHH (U3MUYECKUX SBICHHUHI U MPOLIECCOB;
JIeJIaTh BBIBOJIBI C MICIIOIH30BAHUEM JICTYKTHBHBIX U MHIYKTUBHBIX YMO3aKIFOUCHUM, BEIJIBUTATh
THITOTE3bI O B3AUMOCBS3SIX (PU3HUSCKUX BEIIMIHH,

CaMOCTOSATEIILHO BBIOMPATh CIMOCO0 perieHuss ydeOHON (U3MYecKor 3amauyn  (CpaBHCHHE
HECKOJIbKMX BapHAaHTOB PEIICHUS, BHIOOP HAWOOJee MOAXOMSIIETO C YIETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUECR).
bazoBble nccnenoBaTenbCKue IeHCTBUS:

MCIIONb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT TIO3HAHMUS,

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIIOXKHBIH (PU3NUECKUit

AKCIIEPUMEHT, HEOOBIIIOE UCCIIeI0OBAaHIE (PU3NIECKOTO SIBIICHUS;

OIICHWBATh HAa MPHMECHUMOCTh H JOCTOBEPHOCTh HH(OPMAIMIO, IOIYYCHHYIO B XOJe
WCCJIETOBAHMSI MU KCIIEPUMEHTA;

CaMOCTOSITeTLHO (POpPMYITHpPOBATHL OOOOIICHHWS W BBIBOJIBI 10 pPe3yibTaTaM IPOBEIEHHOTO
HAOJTIOJICHUS, OTTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh BO3MOXKHOE JlalbHEHIee pa3BUTHE (PUINYECKUX TPOIECCOB, a TaKKe

BBIJIBUTATh TPEIOJIOKEHUST 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTAX.
Pa6ota ¢ nuadopmarmeii:

MPUMEHSTh Pa3IMYHBIC METOJIbI, HHCTPYMEHTHI U 3aIlPOCHI MPH IMOUCKE U 0TOOpe MH(pOpMAaIH
WIHM JaHHBIX C YYETOM MPEJIOKEHHOM yueOHoM pu3nueckoi 3a1auu;

AHAIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAINIO PA3TUIHBIX BUAOB U
(dhopM TIpeICTaBIICHNUS;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMaNbHYIO (opMy mTpeAcTaBieHUuss UHPOPMAIUU H
WUTIOCTPUPOBATH pellaeMble 3a7aui HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, HHOU rpauKoil u
UX KOMOUHAIUSIMH.

YHuBepcalibHbIe KOMMYHHKATHBHbBIE JecTBUS
OOwieHue:

B X0/€ OOCYXJeHHs y4eOHOro MaTepuaia, pe3yJbTaToB JIa0OpaTOPHBIX pabOT U MPOEKTOB
3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMBI M BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha
peleHne 3aa9u 1 Mo iep kanue 01aroKenaTeIbHOCTH OOIICHHUS;



COTIOCTABJIATh CBOU CYKIEHHS C CYXKICHHSIMH JPYTUX YYaCTHHUKOB JIMAoOra, OOHapy>KHWBaTh
pasianyue ¥ CXOACTBO MO3ULINN;

BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEJCTABIATH PE3YNbTAaThl BBIMOJIHEHHOTO (PM3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIEI0OBAHMS, TIPOEKTA).

CoBMecTHas 1€ATENbHOCTD (COTPYAHUUYECTBO):

MOHMMATh W HUCHOJB30BaTh NPEUMYIIECTBA KOMAHAHONW W HWHIWBUIYaITbHOW pabOThl MpHU
pelIeHNN KOHKPETHON (U3NYECKOM MpoOIeMbl;

MPUHUMATH 1I€JIM COBMECTHOM J1eATEIbHOCTH, OPTaHU30BbIBATh JACUCTBUA MO €€ JTOCTHKEHUIO:
pacrpenenaTs poiu, OOCYXIaTh MPOIECCHI M PE3ybTaThl COBMECTHOW padOTHI; 0000mIaTh
MHEHHUS HECKOJIBKHX JIIONICH;

BBIMIOJHATh CBOK YacTh pabOThl, JOCTUTas KadyeCTBEHHOTO pe3yjbTaTa 10 CBOEMY
HAIPAaBJIEHUIO U KOOPAUHUPYSI CBOU ACUCTBUSA C APYTUMHU WIEHAMU KOMAaH/IbI;

OLICHHMBAaTh KayecTBO CBOET0 BKJIaJa B OOIIMN MNPOAYKT MO KPUTEPHUSAM, CAMOCTOATEIHHO
c(OpMYIHPOBAHHBIM YYaCTHHUKAMH B3aUMOJCHUCTBUS. YHUBEPCAIbHBIC PETYIISTUBHBIC ICHCTBHS
Camoopranuzanusi:

BBISBJISTH TPOOJIEMBI B KH3HEHHBIX U YYEOHBIX CHUTyalUsX, TPEOYIOIUX Jisi pelleHus
(bu3nUecKux 3HAHUM;

OpPUEHTHPOBATHCS B PA3IMUHBIX MOAXOAAaX MPUHATHS peUIeHWH (MHAMBHIyallbHOE, MPHUHSITHE
pEelIeHus B TPyIIe, MIPUHITHE PEIICHUH TPYIIOi);

CaMOCTOSITENIFHO COCTaBJISATh AITOPUTM pellieHus: (pU3nuecKoi 3a/1auul WK IJIaHa UCCIICOBAHUS

C yu€TOM HMEIIIUXCSI pPECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh
npejiaraéMble BapuaHThl peieHuit; O nenats BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.
CaMOKOHTpOIIB (peduiekcusi):

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYalllu U MpejuiaraTh 1iaH e€ N3MEHEHUS;

OOBSACHATH NIPUYMHBI JOCTUKEHUSI (HEJOCTUKEHHS) PE3ysIbTaTOB JESTEbHOCTH, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENHHOCTH (B TOM YHCJIE€ B XOJ BBIMOJHEHHS (PHU3HUYECKOTO
UCCJIEIOBaHMsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, MU3MEHHUBIIMXCS CUTYyallHi,
YCTAHOBJICHHBIX OLIMOOK, BOBHUKIIINX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yjIbTaTa eI U YCIOBUSIM.

OMOIIMOHAJILHBIN MHTEIIIEKT:

CTaBUTh ce0s Ha MECTO JPYroro 4YejoBeKa B XOJie CIOpa WM TUCKYCCHH Ha HAY4YHYIO TeMy,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

[TpunsiTue ceds U ApyTHX:

MpU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHnH GU3NYECKUX 3a]a4 I B YTBEPKACHUAX Ha

Hay4yHbIE TEMBI U TAKOE YK€ MPABO JAPYTroro.
[MPEAMETHBIE PE3VYJIbTATHI
[IpenMeTHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y
00y4aromuxcst yMEeHU:

UCTIONIb30BaTh TMOHATHSA: (U3NYECKHE M XUMHYECKHE SIBJICHHs; HaOJro/JeHUe, HKCIEPUMEHT,
MOJIeJb, TUNIOTE3a; €IUHUIBI (PU3MUECKUX BEIMYMH; aTOM, MOJIEKYJa, arperaTHble COCTOSHUSA
BemiecTBa (TBEpIOE, JKUAKOE, Tra3000pa3HOe); MeXaHMYeCKoe JABIDKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAaeKTOpUs, paBHOACWUCTBYMOMmAs Ccwi, JaedopMarms
(ympyrasi, maacTuyeckas), HeBECOMOCTb, COOOIIAIONINECS] COCYIbI;



paznuuate saBieHus (AuQQys3us; TEIUIOBOE ABMKEHHWE 4YaCcTHIl BEIIEeCTBA; PaBHOMEPHOE
JBUKCHHE; HEPABHOMEPHOE JBI)KEHUE; MHEPLUS; B3aUMOICHCTBHE TEJ; PaBHOBECHE TBEPHBIX
TeJ C 3aKpeIUIEHHOM OChbIO BpallleHus; repenaya JaBieHUs TBEPABIMU TEIaMHU, KUAKOCTIMU U
razamu; arMocepHoe AaBlieHUE; TUIaBaHWE Tell; MPEeBpAllCHUS MEXaHHUYECKON SHEpPruu) IO
ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JdaHHOE
(buznyecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3UUECKUX SBICHUI B OKpYKAIOIIEM MHpPE, B TOM
yucie (pusnueckue SBICHHUS B MPHUPOJAE: MPUMEPhl JBUKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXHMBOW MpuUpoJie; IEHCTBUE CUJIIBI TPEHUS B MPUPOJE U TEXHUKE; BIUSHUE
aTMOC(EepHOT0 JaBJICHUS Ha KMBOM OpPraHU3M; IUIABAHUE PHIO; phIYarud B TEJE YEJIOBEKA; MpHU
3TOM TEPEeBOJUTH MPAKTUYECKYIO 33Jadyy B  y4eOHYIO, BBIICNATH CYIIECTBEHHBIC
CBOMCTBA/MpU3HAKK (PU3NYECKUX SBICHHUIA,

OMUCHIBATh HM3yYEHHBbIE CBOICTBa Tel M (PU3MUECKHE SBIICHUS, HCIONb3Yys (QHU3UUYECKHe
BEITMYMHBI (Macca, 00BbEM, MIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb, CPEAHSS CKOPOCTb,
CWJIa yNpPYyroCTH, CUJIa TSXKECTH, BEC Tella, CHJIa TPEHUs, AaBieHue (TBEPAOro Tena, XKUAKOCTH,
ra3a), BBITAJKMBAIOIAsl CHJIa, MEXaHHYecKas paboTa, MOILIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KO3(QHIMEHT IMOJIE3HOTO NEHCTBUS MEXaHM3MOB, KMHETHUYECKass M MOTEHIMAIbHAsl SHEPTHs);
IpU OINMUCAHWUU TPABWIBHO TPAKTOBATh (PUIUUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HAYEHUS U €JUHHIIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAAHHYIO
(U3MYECKYI0 BETMYUHY C JAPYTUMHU BEIHMUYMHAMH, CTPOUTH TPaQUKU U3YUYEHHBIX 3aBUCHMOCTEM
(hU3UYECKUX BEITUYHH,

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHUE SBJIECHUS U IPOLECCHI, MCIONb3Yysl MpaBuia
CJIOKEeHUs CHUJI (BJIOJIb OJIHOM IpsiMOit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumesna, npaBuiio
paBHOBecHsl pbryara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOM
SHEpPIUU; TPH O3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMChIBATh €r0
MaTeMaTHYeCKOe BhIPAXKECHHUE;

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TeJd, B TOM YHCJIE€ U B KOHTEKCTE
CUTyaluil NMPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBISABIIATH IPUUMHHO-CIICCTBEHHbBIE CBSI3H,
CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpod Ha 1—2 HW3yYEeHHBIX CBOWCTBA
¢bu3nueckux sBICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemath pacy€THble 3aayd B 1—2 NeicTBUS, UCHOJIB3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAIOIINE
¢u3nveckrne BEIMYUHBI: HA OCHOBE aHalM3a yCIOBHS 3a/la4d 3alHMCHIBATH KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3NYECKUE BETUYUHBI B (DOPMYIIBI U TPOBOAUTH PACUYETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIe, HEOOXOAWMBIC [UIA pEIIeHHs 3a7ady, OLEHHBATh PEATUCTHUYHOCTh MOITYYEHHOU
(bu3NYECKON BEIUYNHBL;

pacrio3HaBaTh HpOOJIEMbl, KOTOpblE MOXHO PELIUTh MPU MOMOIIM (PU3HMUYECKUX METOJIOB; B
ONHCAaHUU HCCIIEAOBAaHUS BBIIEIATH MPOBEPSEMOE IMPEANoNIoKeHne (TUMOTe3y), pazaudath U
HMHTEPIIPETUPOBATH MOJTYYCHHBIN pe3ysbTaT, HAXOAUTh OLIMOKU B XOJ€ OIbITA, JEJIaTh BHIBOJIBI
II0 €r0 pe3yJibTaTam;

MIPOBOAMTH OIBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW MM (DU3MYECKUX CBOMCTB TeI:
(dbopMyIHpOBaTE TPOBEPsiEMble MNPEANONIOKEHUS,, COOMpPAaTh YCTAHOBKY M3 IPEIOKEHHOTO
000pyI0BaHUS, 3aMMCHIBATE XOJI OBITA M (POPMYIIUPOBATH BBHIBOJIBL;

BBINIOJHATH TPSMbIE H3MEPEHHUs pPAcCTOSHUS, BPEMEHM, MAaccChl Tena, 00bEMa, CHIIbI H
TEMIEPaTyphl ¢ UCTIOIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB; 3aMUCHIBATH MMOKA3AHUS
MpUOOPOB C YUETOM 3aJJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;



MPOBOANTh HCCJEIOBAaHUE 3aBUCUMOCTH OJHOM (HU3MYECKOW BETUYHMHBI OT JAPYro c
UCMOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTU MYTH PAaBHOMEPHO ABMXKYIIETocs Tela OT
BPEMEHH JIBIKEHHS Teja; CUJIbl TPEHHS CKOJIbKEHHUS OT Beca Tella, KauecTBa oOpabOTKH
MMOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIONIAJH CONPUKOCHOBEHHMS TEN; CHJIBI
YOPYTOCTH OT YAJUHEHHs MPY’KUHBI; BBITAJIKHUBAIOIIEH CHIIBI OT 00BEMA MOrpyKEHHOM YacTu
Tela U OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Teja, OT INIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TeJI0; YCIOBUHN IJIaBaHUs TeJ, YCIOBUH paBHOBECHs pblyara M OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWM Y4YEOHOTO HCCIEIOBAaHUS, COOMPATh YCTAHOBKY W BBIIOJHSTH
U3MEpEeHMs], CcleAys MpeaoKEHHOMY IUlaHy, (HUKCHUpOBAaTh pPE3yJbTaThl MOJYyUYEHHOMU
3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BHJE NPEAJIOKEHHbIX TaOnMull M TpaduKoB, AenaTb
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTH KOCBEHHBIC M3MEPEHHS (U3NUECKUX BEIMYHMH (IJIOTHOCTh BEUIECTBA JKUAKOCTH U
TBEPAOrO TeENa; cuia TPEHHUs] CKOJBXKEHMs; JaBJIC€HHE BO3/yXa; BbITAIKUBAIOLIAsl CHJIA,
JeUCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTh TEJI0; KOAPPHUIUEHT MOJIE3HOTO AEHCTBHS MPOCTHIX
MEXaHU3MOB), CIeaysl MPeIOKEHHOW HHCTPYKLWHU: TPHU BBINOJHEHUH HM3MEPEHUH COOHMpaTh
HKCHEPUMEHTANIbHYIO YCTAHOBKY U BBIUUCIATH 3HAUYCHUE UCKOMOM BEITMUUHBI;
co0uro1aTh MpaBuiIa TEXHUKU O€30MaCHOCTH IIPU paboTe ¢ J1a0opaToOpHBIM 000pYI0BaHUEM;

yKa3blBaTh NPUHIMIBI JEHCTBUA NMPUOOPOB M TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIArOIUeCs COCY/Ibl, OapoMeTp, pbluar, NOJBM)KHBIM U HEMOABMKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepU30BaTh MPUHIMIIEI JACUCTBUS H3YyUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOUCTB C

OMmopol Ha MX oOnucaHus (B TOM 4MCie: NOJIIMIHMKHM, YCTPOMCTBO BOAOMNPOBOAA,
TMJPaBIMYECKUIl MpPecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp), UCHOJb3Ys
3HaHHUSA O CBOMCTBAaXx (PU3MUECKUX SBICHUH M HEoOXOoJuMble (UINYECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI / HAXOAUTh WH(GOPMALIMIO O MPUMEpax MPAKTHUYECKOTO UCIOIb30BAHUS
(hU3UYEeCKUX 3HAHWUU B MIOBCETHEBHOM KU3HH JIJIsi 0OecTieueHrs 0€30MMacHOCTH MTPU OOPAIICHHUH C
npubopaMyd M TEXHUYECKUMH YCTPOHMCTBAMH, COXPAaHEHUS 3JI0pPOBbS U COOIIOACHHUS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEH CPeJIe;

OCYHIECCTBJIATDH 0T60p HCTOYHUKOB I/IH(i)OpMaHI/II/I B CE€TU I/IHTepHeT B COOTBETCTBHU C 3alaHHBIM
IOUCKOBBIM 3aIllpoOCOM, Ha OCHOBC HMCIOIINXCA 3HAHUM " HYTéM CpaBHCHHA Pa3IMYHBIX
HCTOYHHUKOB BBIACIATH I/IH(l)OpMaIII/IIO, KOTOpasa ABJIACTCA HpOTHBOpC‘IHBOﬁ WIM MOJKET OBIThH
HEJIOCTOBEPHOM;

UCTOJIb30BaTh MPU BBINIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3nYecKoro cojaep:KaHus, CIPAaBOYHbIE MaTepHalibl, pecypcbl ceTu VHTepHeT; BIaaeTh
npuéMaMHl KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HHGPOpPMAIMM M3 OJHOW 3HAKOBOU
CHCTEMEBL B JPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUChMEHHBbIE M YCTHbIE COOOIEHUS Ha OCHOBe 2—3
HUCTOYHUKOB MHpOpMauu GU3NYECKOTO COACpKaHHs, B TOM YHCIe MyOJIUYHO JeNaTh KpaTKue
COOOMICHUSI O pe3yibTaTaX IPOCKTOB WM YYEOHBIX HCCICIOBAHMM; IMPU STOM T'PAMOTHO
UCIOJIb30BaTh M3YUYEHHBIN MOHATHHHBIN anmapar Kypca (pU3uKH, COMPOBOKIATh BHICTYIUICHHE
Mpe3eHTaLNEH;

IIpH BBIITIOJIHCHUUA y‘-Ie6HBIX IMPOCKTOB U I/ICCJ'IC}IOB&HI/Iﬁ pacnpeaciisaTb 00513aHHOCTH B T'pynric B
COOTBETCTBMM C IIOCTaBJICHHBIMM 3aJlayaMM, CJICAUTHh 3a BBIIIOJHEHHEM IUIaHA JACHCTBUM,
aICKBATHO OLICHUBATh CcOOCTBEHHBIH BKJIaax B JCATCIBHOCTb T'PYIIIbLI; BBICTPAaNBAaTb
KOMMYHUKaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOILIKX.



[INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI
8 KJacc
N3yuenne ¢usmku B 8§ Kiacce HaAMpaBiICHO HA JIOCTHKEHUE OOYUYAIOIIMMHKCS JTUYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMYHOCTHBIE PE3VJIbTATHI
[TaTproTHueckoe BOCIUTaHUE:!

MPOSIBJICHWE HMHTEpeca K HCTOPUH M COBPEMEHHOMY COCTOSHHIO POCCHUCKOHN (U3UUECKOM
Hayku; [J EHHOCTHOE OTHOUIEHHE K TOCTHKEHHUSIM POCCUMCKUX YUEHBIX (DU3HUKOB.
I'paxx1aHCKOE U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHHMH OOIIECTBEHHO-3HAUYMMBIX M ITHYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

OCO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JEATEIBHOCTH YUEHOTO.
DcTeTndecKoe BOCIUTAHUE:

BOCTIPUATHE 3CTETHUYECKUX KadyecTB (U3NYECKOM Hayku: €€ TapMOHUYHOIO TIOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.

[{leHHOCTH HAYYHOTO MMO3HAHUS:

OCO3HaHUE LIEHHOCTU (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHPA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUMN, BA)KHEHUIIIEH COCTABIISIONIEN KYIbTYpPBI;
pa3BUTHE HAYYHOU JTH0003HATEIBHOCTH, MHTEpPECA K HCCIIeI0BATENbCKON e TEIbHOCTH.
DopMHUpOBaHUE KYJIBTYPHI 3I0POBbSI U IMOIIMOHAILHOTO OJIAr OOy YK

OCO3HaHUE LEHHOCTU Oe30macHoro odpa3a *U3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUDE,
BaKHOCTH TpaBHJI OE30MaCHOTO MOBEAEHHUS HAa TPAHCIOpPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM U
TETJIOBBIM 000PYZAOBAaHHEM B JIOMAIIIHUX YCIOBUSX;

c(OpPMHPOBAHHOCTh HaBbIKA pe(IeKCHH, NMPU3HAHKWE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO K€
IpaBa y Ipyroro 4eyoBeka.

TpynoBoe BoCUTAHUE:

AaKTUBHOE Y4YacCTHE B PELICHUU NPAKTUYECKHUX 3a/1ad (B paMKax CEMbH, LIKOJbI, TOPOAA, Kpas)
TEXHOJOTMYECKON U COLIMAJIBHOW HAIPaBJICHHOCTH, TPEOYIOUIMX B TOM 4YHCIE U (DU3MUECKUX
3HAHU;

MHTEpEC K MPAKTUYECKOMY M3YyUEHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOI.

DKOJIOTHYECKOEe BOCIIUTAHUE:!

OpHUEHTAlUS Ha IPUMEHEHHE PU3NYECKUX 3HAHUM JIJIs pelIeH st 3a7a4d B 00JIaCTH OKpY Karolen
Cpelipl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBUI NIl OKpY’KaIOLIEH
Cpelbl;

OCO3HaHHKE TN100aJIbHOr0 XapaKTepa KOJOTHYECKUX MPOo0sieM U MyTel UX perieHusl.

AnanTanus 00y4aronerocst K M3MEHSIOIIMMCS YCIOBUSM COIIMATLHON U TPUPOIHOM Cpebl:

NOTPeOHOCTh BO B3aMMOJICHCTBHU TP BBIMOJIHEHUH HCCIEIOBAaHUNA M MPOEKTOB (pU3HUecKon
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 MIPAKTUUECKYIO NEATEIBHOCTD;

NOTPeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHUM, B TOM uHcie GOPMYyIUPOBATH UICH, MOHITHS,
TUMOTE3bI 0 GU3NYECKUX 0OBEKTAX U SIBICHUAX;

OCO3HaHHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00s1acTu QU3KKH;
IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

CTpEMJICHHE aHAJM3UPOBATh W BBISBISTH B3aUMOCBS3H MPUPOIBI, OOIIECTBA M YKOHOMHKH, B
TOM YHUCJIE C UCTIOIb30BaHNEM (PU3NUYECKUX 3HAHUM;



OIICHKA CBOMX JICUCTBHI ¢ YUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEIY, BO3MOXKHBIX II100aTbHBIX
MOCJIECTBUM.

METAIIPEAMETHBIE PE3VYJIBTATHI
YHuBepcanbHble  MO3HABATEJbHbIE  JEHCTBUS
Bba3oBrle jJornueckue neNCcTBUS:
BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABJIMBATh CYIIECTBCHHBIM MNpU3HAK KiIacCU(UKAIIMK, OCHOBAHHUS [JIsi OOOOIICHHUS W
CpaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pacCMaTpUBaeMbIX (aKTax, NaHHBIX H
HAOIIOICHUSX, OTHOCSIIMXCS K (DU3HMUECKUM SBIICHUSIM;

BBISIBJIATH HpI/I‘-II/IHHO-CJ]eI[CTBeHHBIe CBsA3U HpI/I I/ISy‘IeHI/II/I (1)I/ISI/II-IGCKI/IX SIBJIGHI/Iﬁ 148 HpOI_IeCCOB;
JIeJIaTh BBIBOJBI C UCIIOIB30BAaHUEM JAEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHH, BbIJIBUTATh
TUIOTE3bI O B3aUMOCBS3SIX (PU3UYECKUX BEINYHH;

CaMOCTOSITETTFHO BBIOMpPATh CIOCOO perieHus y4eOHOW (u3mueckoil 3amauu (CpaBHEHHE
HECKOJIbKMX BAapHUaHTOB PEIICHHsI, BBIOOp HanOoJiee MOAXOIAIICTO C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPUEB).
ba3oBrle nccineqoBaTeIbCKUE NEHCTBUA:

HCITIOJIH30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKHI HHCTPYMEHT MTO3HAHNS,

HpOBOZ[I/ITB II0 CaMOCTOSTCIIBHO COCTaBJIeHHOMy nnaHy OIIBIT, HCCHO)KHI:Iﬁ (bI/I3I/I‘-I€CKI/1ﬁ
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;

OIICHMBATh Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpPMAINIO, TMOIYYCHHYIO B XOJe
HCCJICAOBAHUS NN C-)KCHepI/IMeHTa;

CaMOCTOSITENIbHO (hOpMyIHpOBaTh OOOOIIEHHWS M BBIBOJBI TIO0 pe3yibTaTaM MPOBEIEHHOTO
HAOJIIOIEHHS, OIIBITA, UCCIIEIOBAHMS;



]
IIPOTHO3MPOBATh BO3MOXKHOE JajibHEiIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKXKe BBIIBUIaTbh
MIPEIIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHSAX M KOHTEKCTaX.
Pabota ¢ nuadopmanmeii:

IOPUMEHSTh pa3lIUYHbIe METOJbl, HHCTPYMEHTBI M 3alpoChl MIPU MOUCKE W OTOOpe MHPOpMALUU WIN
JAHHBIX C YUYETOM IpeaoKeHHON yueOHoM (pu3nueckoi 3a1auu;

aHAJM3UPOBaTh, CUCTEMAaTU3UPOBaTh M MHTEPIPETUPOBATh MH(DOPMAILUIO PA3IUYHBIX BUAOB U (HopM
MIPEICTaBIICHNUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MNpeAcTaBiIeHUs MHGOpPMALMU U WILUIIOCTPUPOBATH
pelaeMple 3a/1a41 HECTIOKHBIMU CXEMaMH, IarpaMMaMu, HHOW IpaduKoi U MX KOMOMHALIUSMH.
YHuBepcalbHbIe KOMMYHHKATUBHBIC JeiicTBust OOmeHue:

B Xoze oOcCyxaeHus yuyeOHOro MaTepuasna, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3aJaBaTb
BOIIPOCHI TI0 CYIIECTBY OOCY>KIaeMOi TeMBbI M BBICKA3bIBaTh HJCH, HAlleJIEHHBbIC HA PEUICHUE 3aJaud U
nojiep)kaHue OnaroxenaTeaIbHOCTH OOLEHHUS;

COIOCTABJIATH CBOM CYXJIEHUS C CYKACHUSMH APYTrUX YYaCTHUKOB JUAJIOra, OOHApYKUBATh Pa3uuue U
CXOJICTBO MO3UIMH; BBIpa)KaThb CBOIO TOYKY 3pEHHMs B YCTHBIX W IUCbMEHHBIX TEKCTax; IyOIMYHO
NPEJCTaBIATh PE3yJbTaThl BBIIOJIHEHHOIO (DU3UYECKOIO OIbITa (IKCIIEPUMEHTa, HCCIEI0BaHMS,
MIPOEKTA).

CoBMecTHas 1eATeNbHOCTh (COTPYIHUUYECTBO):

NOHUMATh W HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOM M HHIMBUAYAIBHOW pabOThl MPH peLICHUU
KOHKPETHON (hr3u9ecKoit mpoOIeMBl;

IPUHUMATh 1€ COBMECTHOM JEATeNbHOCTH, OpPraHU30BBIBATh ACUCTBUS MO €€ JIOCTHXKEHUIO:
pacrpeneNnaTs poiH, OOCYXIaTh IMPOLECCHl W PE3ylbTaThl COBMECTHOW paboThl; 0000mIaTh MHEHHS
HECKOJILKHX JTIOJIEH;

BBINOJIHATh CBOK 4acTb PabOTHI, JOCTHrash KauyeCTBEHHOIO pe3yJibTaTa IO CBOEMY HAIIPABICHHUIO U
KOOPJAWHUPYSI CBOM JICHCTBHUS C IPYTHMMHU YWICHAMU KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaAa B OOMMH MNPOAYKT MO KPUTEPHSIM, CaMOCTOSITEIbHO
cOpMyIMPOBaHHBIM YYaCTHUKAMH B3aHMMOJACUCTBHUS. YHHUBEpPCAJIbHBIE DETYJISTUBHBIC ICHCTBUS
Camoopranuzarusi:

BBISIBJIAT TPOOJIEMbI B JKU3HEHHBIX M yUEOHBIX CHUTyalMsAX, TPeOYIOIUX Ui peleHus (pu3nyeckux
3HAHUI;

OPHEHTUPOBATHCA B PA3IMYHBIX MMOAX0JaX MPUHATHS pelleHui (MHANBUIYalIbHOE, IPUHATHE PELICHUS B
rpyInIe, IPUHATHE PEIIeHUH rpynmoil);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pELIeHHs (PU3NYECKOM 3aJayd WM IJIaHa HCCIENIO0BaHMA C
yu€TOM MMEIOLIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTh Ipe/ularaeMble
BapHaHTHI penieHnit; O nenats BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTpOIIb (peduiekcusi):
JlaBaTh aJCKBaTHYIO OLICHKY CUTYyallUd U MpeasaraTh MjiaH e€ U3MEHEHMUs,;

OOBSICHATh TIPUYMHBI JIOCTIDKEHHS (HEJIOCTHKCHHUSI) PE3YJIbTAaTOB JCATENBHOCTH, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B AEATEIHHOCTH (B TOM YHCJE B XOJ BBIMOJHEHUS (HPU3UYECKOTO HCCIICIOBAHUS
WIA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, N3MEHUBIINXCS CUTYAIlMid, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBHSM.

OMOIIMOHAJILHEIN HHTEIUIEKT:
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CTaBUTH Ce0s1 HA MECTO APYroro 4ejaoBeKa B XOJ€ CHOpa WIM JUCKYCCUHM Ha HAY4HYIO TEMY, IOHUMAaTb
MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro0.
[Ipunsarue ceds u qpyrux:
IIPU3HABaTh CBOE MPABO Ha OIIMOKY MPH pPelIeHnU (PU3MYECKUX 3aJad UM B yTBEP)KICHUAX HA HAy4HBIC
TEMBI U TaKO€ K€ IIPABO APYTOTO.

I[MPEJMETHBIE PE3VJIbTATBI

[IpenMeTHbIEe pe3ysbTaThl HA 0A30BOM YpOBHE JOJIKHBI OTpaXxaTb COPMUPOBAHHOCTD Yy OOyUaAIOIIUXCS
YMCHMM:

UCIONB30BaTh IOHATUA: Macca W pa3sMepbl MOJEKYJ, TEIUIOBOE JBHKCHHE AaTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAJUINUECKHE U aMOP(HbIE Tella, HACHIIEHHBIN 1 HEHACBIIIEHHbIH
nap, BJIaXKHOCTB BO3JyXa; TEMIIEPAaTypa, BHYTPEHHsS JHEPIHsA, TEIJIOBOM [BUIATElb; 3JIEMEHTAPHBIN
DIIEKTPUYECKUM 3apsll, SIEKTPUUECKOE T0JI€E, IPOBOJAHUKU U JUIICKTPUKH, TIOCTOSHHBIN 2JEKTPUUECKUN
TOK, MATHUTHOE IIOJIE;

pasnuuath sBJeHHUS (TEIUIOBOE pacUIMpeHue/cxkarue, Telionepeaaya, TeIIOBOE paBHOBECHE,
CMa4yMBaHUE, KallWJUIIPHBIC SBJICHHs, WCIApEHUE, KOHACHCALUs, IUIABJICHHE, KPUCTAJUIM3aLUs
(oTBepaeBaHuE), KUIIEHHE, TeIulonepeaada (TemIonpoBOIHOCTb, KOHBEKIINS, N3ITyUEHHUE); IICKTPU3ALIHS
TeJl, B3aUMOJEHCTBUE 3apsAI0B, ACHUCTBUS JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBUE
MarHuTOB, JCHCTBME MArHUTHOTO MOJS Ha MPOBOAHUK C TOKOM, 3JIEGKTPOMArHUTHash WHIYKLHS) IO
OMHCAHUIO UX XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOUIMX JaHHOE (PHU3UUecKoe
SIBJICHUE;
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3WYECKUX SBICHUW B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIEC
¢dbuznyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KalWUIAPHBIC SBICHUS B MPUPOJE,
KPHUCTAJUTBI B IPHPOJIE, M3nydeHue CoJHIa, 3aMep3aHne BOJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHHUE POCHI,
TyMaHa, WHEs, CHera;, J3JEKTpUYECKUE SIBJICHHMS B aTrMocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHHU3MOB;
MarHuTHOE TOJe 3eMiH, Apeid Momro CoB, pojdb MAarHUTHOTO TOJS JAJS KH3HU Ha 3emiie, MOJIIpHOe
CUSHHE, TPH O5TOM TIEPEBOAWTH TPAKTUYCCKYIO 3aJady B Y4YeOHYIO, BBIICTSATh CYIISCTBEHHBIC
CBOMCTBA/MpU3HAKH (PU3NUECKUX SBIICHHUIA;

OTHCHIBATh M3YUYEHHBIE CBOWCTBA Tel W (PU3UUYECKHE SIBICHUS, UCIOJIB3Yysl (DU3NYECKUe BETUYMHBI
(Temmeparypa, BHYTPEHHSSI DSHEPIUs, KOJMYECTBO TEIUIOTHI, YJelbHas TEIJIOEMKOCTh BEIIECTBA,
yAenbHas TEIJIOTa IUIABJICHUS, YJENbHas TEIUIOTa MapooOpa3oBaHMs, yJAElbHAs TEIJIOTa CTrOPaHHS
TOILIMBA, KOX(PPHUIMEHT TOJIE3HOTO JECHCTBHS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAXXHOCTH BO3IyXa,
JJIEKTPUYECKUN 3apsif], CUJIA TOKA, dJIEKTPUUECKOE HAIPSKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COMPOTHBIICHUE BEIIECTBA, padOTa W MOIIHOCTH AJIEKTPUUYECKOTO TOKA); MPU OMHCAHUU MPABUIHHO
TPaKTOBaTh (DU3MUECKUN CMBICT HCIONb3YyEMbIX BEIUYMH, OOO3HAUEHUS U EIUHUIBI (HU3MUECKUX
BEJTMYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PHU3UYECKYIO0 BEIHMUUHY C IPYTMMH BETHYMHAMH,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3NYECKHUE SBICHHS M MPOLECCHI, HUCIOB3Ysl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHHUS BEIIeCTBA, NPHUHLMUII CYNEPHO3UIMHU T1oyeld (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsia, 3akoH Oma ais yyacTka 1enu, 3akoH JDxoyns -
Jlenma, 3ak0H COXpaHEHMsI PHEPTHH; IIPU 3TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alHChIBATh
€ro MaTeMaTU4YeCKOe BbIPAXKEHHUE;

OOBSACHATH (PHU3MUECKUE MPOLIECCHl U CBOICTBA TeJl, B TOM YHCIIE€ U B KOHTEKCTE CUTyalUll MPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bACHEHHE U3 1 - 2
JIOTHYECKUX I1aroB C OMopoii Ha 1 - 2 W3y4eHHBIX CBOMCTBA (PM3UUECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH; pemiath pacy€THbIe 3a1auu B 2 - 3 AEWCTBUSA, UCIONIb3Ys 3aKOHBI U (OPMYIIBI,
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CBs3bIBatolMe (U3NYECKUE BEJIMYMHBI: HA OCHOBE aHajin3a YyCIOBHUS 3a7aud 3aluChIBaTh KpaTKoe
YCIOBHUE, BBIABIIATL HCAOCTATOK MOJAHHBIX JJId PCHICHUA 3aJadu, BBI6I/IpaTI> 3aKOHbBI " (bOpMy.TII)I,
HeoOXouMble 1Jis e€ pelleHus, MPOBOAUTh PacuéThl U CPaBHUBATDH IMOJIyUEHHOE 3HaueHUEe (U3NYECKOM
BCJINYHMHBI C U3BCCTHBIMU JaHHBIMU,
paciio3HaBaTb HpO6J’IGMI)I, KOTOPBIC MOXHO PCIIWTH IIPU IMOMOIIH (1)I/I3I/I'~I€CKI/IX MCTOOOB; HCIIOJIb3Yys
OMMCAHUE UCCIIEIOBAHUS, BBIICIATh MPOBEPSEMOE MPEANOI0KEHNUE, OLEHUBATh MPABUIBHOCTD MOPSIKA
MMPOBCACHUA UCCIICA0OBaHNUs, ACJIaTh BBIBOIBI,
IIPOBOAMTD OMBITHI IO HAOJIIOAEHUIO (PU3UUECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB Tel(KalluUIIpHbIE
SBJIGHUSI, 3aBUCHMOCTb JIaBJICHHsI BO3AyXa OT ero o0bEéMa, TemIepaTyphl; CKOPOCTH Ipolecca
OCTBIBaHUS/HATPEBAHUS TPU M3ITyYCHUH OT I[BETA M3JTy4aIOIICH/TIOTIIONIAIONIEH MOBEPXHOCTH; CKOPOCTh
HUCMAapCHHd BOABLI OT TEMICPATYypbl XUIAKOCTH U IIJIOIIAAU eé IIOBCPXHOCTHU, OJICKTpHU3alUsA TCII U
B3aUMOJICHCTBUE SJIEKTPUUYECKUX 3apSA0B; B3aUMOJCHCTBHE IOCTOSHHBIX MArHUTOB, BU3yalU3alUs
MAaTrHUTHBIX IIOJI€EHl HOCTOSIHHBIX MAarHuToOB,; I[CﬁCTBHSI MArdiuMTHOIO IOJid Ha MNPOBOAHHUK C TOKOM,
CBOMCTBA DJEKTPOMArHWTa, CBOMCTBA JJIEKTPOJABHUIraTelii TMOCTOSIHHOTO TOKa): (hOpMyIHpOBaTh
MIpoBepsieMbIe MPENIONI0KEHUs, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYI0BAHUS; OMTUCHIBATH X0/
ombITa U (HOPMYIHPOBATH BHIBOIBL;

BBIMIOJHATh TMPSMbIE H3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIHHOW BIAXHOCTH BO3JyXa, CHUJIbl TOKa,

HAIMpsKCHUA C UCITOJIb30BAHUCM aHAJIOTOBBIX HpI/I60pOB 1 JaTYUKOB (bI/IBI/ILIeCKI/IX BCJIMYHMH, CPABHUBATH
pe3yabTaThl U3MEPEHHH C YUETOM 3aJaHHOM a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKOH BETUYMHBI OT JPYTOM C HCIOJIb30BaHUEM
MPpAMBIX I/I3MepeHI/II71 (3aBI/ICI/IMOCTI> COMMPOTHUBJICHUSA MPOBOAHUKA OT €ro MJIMHBI, INIOMAAN MOIICPECYHOIO
CEUeHHUS U yAETHHOTO COMPOTHBIICHHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK,
OT HamNpsDKEHWs] Ha MPOBOJHUKE; HCCIEAOBAHUE IMOCIEI0BATEIBHOTO U MApPaUICIbHOIO COEIUHEHUMN
MIPOBOJAHMKOB): IUIAHUPOBATh HCCIEI0OBaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIELys
MPeJIOKEHHOMY TIaHy, (UKCUpPOBATh pE3yJIbTAaThl IOJYYEHHOH 3aBUCUMOCTH B BHUAE TaOIUIl U
Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHMA,

NPOBOJUTh KOCBEHHBIE M3MEpeHHs (PHU3MUECKUX BeIMYUH (yAelbHas TEIIOEMKOCTh BEIIEeCTBa,
COIIPOTHBIICHHE MPOBOJHHMKA, pabOTa W MOIIHOCTh IJIEKTPHUECKOTO TOKA): IJIAHWPOBATh HW3MEPEHUS,
coOMpaTh 3KCIIEPUMEHTAIIBHYIO YCTaHOBKY, CI€Iys MPEAI0KEHHON UHCTPYKIMH, U BBIYUCIATh 3HAaUCHUE
BEJIMYMHBI,

co0Jr01aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha UX
onucaHus (B TOM YHCIE: CHCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas TypOuHa, aMmepMmerp,
BOJIBTMETP, CUYETUMK DJIEKTPUUYECKON 3HEPIHH, 3IIEKTPOOCBETUTENBHBIE NPUOOPHI, HArpeBaTEIIbHbBIE
ANIEKTPONPUOOPH! (MIPUMEPHI), SIEKTPUUECKHUE TNPEAOXPAHUTENN; 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKA), MCIIOJIb3Ysl 3HAHHS O CBOMCTBAX (PM3MUECKUX SIBICHUI U HEOOXOIuMbIe (hU3NYEecKHe
3aKOHOMEPHOCTH;

pacro3HaBaTh NpPOCTbIE TEXHHUUYECKHUE YCTPOWCTBA M M3MEpHUTEIbHbIE MNPHOOPHI IO CXeMaM |
CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, IMCUXPOMETpP, TMIPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHHs, DSJEKTPOCKOI, PEOCTaT); COCTAaBJSATh CXEMbl DSJEKTPHUUECKUX Leneid ¢
MOCJEIOBATEIbHBIM W TapaJljIebHBIM COEAMHEHHEM JJIEMEHTOB, pa3jinyasl YCIOBHBIE 0003HAUYEHUS
JJIEMEHTOB JIEKTPUYECKUX LIEIEH;

IPUBOAUTH NMPUMEPHI/HAXOIUTh UH(POPMALIMIO O IPUMEPAX MPAKTUYECKOI0 MCIOIb30BaHUS (PU3NUECKUX
3HAHUM B IOBCEIHEBHOM J>KM3HU M oOecredeHus: Oe30MacHOCTH IMpH OOpallleHHH ¢ MpudopaMu |
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TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 37J0OPOBBS M COOTIOCHHSI HOPM SKOJIOTMYECKOTO MOBEICHUS
B OKpY’KaroUIel cpene;

OCYIIECTBIATh MOUCK HHGOpManuu (QU3NUYECKOro colep:kaHus B cetu VHTepHeT, Ha OCHOBE
UMEIOLINXCA 3HAHUM W MYyTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHHKOB BBIIEIATH HH(POPMAIHIO,
KOTOpasi SBJSETCS IPOTUBOPEUMBOI HIIM MOKET ObITh HEJJOCTOBEPHOI;

UCTIOJIb30BaTh TPH BBHIMOJHEHUH Y4YEOHBIX 3a/laHUi HAYYHO-TIONMYJSIPHYIO JIUTEPATypy (U3NYECKOTO
coJiepKaHusl, CIIpaBOYHbIE MaTepuabl, pecypchbl cetu HTepHeT; BiIaieTh NpuéMaMi KOHCIEKTUPOBAHUS
TEKCTa, MpeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKHe YCTHbIE cOOOIIeHHs, 0000mas uHbopManuoo u3
HECKOJIbKMX UCTOYHHKOB (PU3UYECKOTO COJIEPKaHHUs, B TOM YUCIE MyOIHMYHO MPEACTaBIATh PE3yIbTaThl
IIPOEKTHOM WJIM HCCIEAOBATEIBCKOM NEATENBHOCTH; IIPM 3TOM TI'PAMOTHO HCIIOIb30BATh W3YYEHHBIN
MMOHATUHHBIN anmapart Kypca (GU3uKH, COIPOBOXKIATh BBICTYIIJICHHE TTPE3CHTAIIUCH;
[P BBIOJIHEHUU Y4E€OHBIX IPOEKTOB M MCCIEA0BAaHUM (PU3MUECKUX IPOLIECCOB PACIPEAEATh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABJIEHHBIMU 3a/ladyaMH, CJIEAUTDH 3a BBINOJIHEHUEM IUIaHA
JEeUCTBUI M KOPPEKTUPOBATh €ro, a/IeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTb TPYIIIIHI;
BBICTPAaWBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE, MIPOSBIISS TOTOBHOCTh pa3pemarb KOH(PIJIUKTHL.
ITNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3VJIbTATDI
9 knacc

N3yuenne ¢uszuku B 9 Kjacce HampaBieHO Ha JOCTIDKEHHE OOYYaIOIIMMHCS JUYHOCTHBIX,

MeTanpeAMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.
JIMYHOCTHBIE PE3VYJIbTATHI

[TaTproTHYeCcKOe BOCIIUTAHUE:
MPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (hPU3MYECKON HAYKH;
[IEHHOCTHOE OTHOLICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX (DU3UKOB.
I'paxxnaHCKOE M AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXIEHHM OOIIECTBEHHO-3HAUYUMBIX W 3TUYECKUX IPOOIIEM,
CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (DU3HKY;
OCO3HAaHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX ITPUHIIAIIOB B AESTEIBHOCTU YUEHOTO.
DCTETUYECKOE BOCIIUTAHUE:
BOCIIPUSITHE ICTETUYECKUX KadyecTB (DU3MYECKOM HayKu: €€ TapMOHMYHOTO MOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.
LleHHOCTH HAy4YHOTO MMO3HAHHUS:
OCO3HAHME LIEHHOCTH (PU3MUYECKON HAyKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI pa3BUTHS
TEXHOJIOTH, BA)KHEUILIEH COCTABIAIOIIEH KYJIbTYPbI;
pa3BUTHE HAYYHOU JF0003HATEIHHOCTH, HHTEPECA K UCCIEA0BATENbCKOM e TENIbHOCTH.
®opMupOBaHUE KYJIbTYPhI 310POBbsI U IMOILIMOHAILHOTO OJIAr OOy Hs:

OCO3HAaHUE IIEHHOCTH 0e30macHoro oOpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM MHPE,
BaXHOCTHU TpaBWJl 0€30MaCHOrO MOBEACHUS HA TPAHCIOPTE, HA JOpOrax, ¢ INEKTPUYECKUM U
TEIIOBBIM 000PYZAOBAaHUEM B JOMAIIHUX YCIOBUSX;

c(OPMHPOBAHHOCTH HaBbIKa pe(IECKCHH, IPU3HAHKE CBOETO MpaBa Ha OIMIMOKY M TaKOTO )K€ TpaBa y

JIPYTroro 4eaoBeKa.

TpynoBoe BocIMTaHUE:
aKTUBHOE Yy4YaCTHE€ B PELICHUM MPAKTUYECKUX 3aJay (B paMKaX CEMbH, ILIKOJbI, ropoja, Kpas)
TEXHOJIOTMYECKON U COIMANIbHOM HAaNpaBJICHHOCTH, TPEOYIOUINX B TOM YHUCIIe U (U3NYECKUX 3HAHMIA;
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MHTEpeC K MPAKTHUECKOMY M3YUYEHHIO Ipo(eccuil, CBSI3aHHBIX ¢ (PU3UKOA.
DKOJIOTMYECKOE BOCIIUTAHUE:
OpHUEHTAllUA Ha MpUMEHeHue GU3NYECKUX 3HAHWM ISl pelIeHus 3a/a4 B 00JIaCTH OKpY’Kalollel Cpefbl,
IUTAHUPOBAHMS MTOCTYNKOB U OLEHKH UX BO3MOJKHBIX IOCIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl;
OCO3HaHHKe TN100aIbHOr0 XapaKTepa KOJOTHUYECKUX MPOoOJieM U MyTel UX pelieHusl.
AnanTanys o0y4aromerocst K U3MEHSIOIIMMCS YCIOBUSM COLIMATIbHOM U IPUPOJIHOM cpebl:
NOTPEOHOCTh BO B3aWMOJCUCTBUU IPH BBINOJIHEHUU UCCIECIOBAHUM M TPOEKTOB (PHU3UUECKOU
HAMPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHUX;
MOBBILICHHE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO NeSTeIbHOCTD;
NOTPEOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHMIA, B TOM YHCIie (POPMYIUPOBATH UIEH, TOHATHS, TUIIOTE3HI O
¢bu3nvecKknx 00beKTaxX U SIBICHUSIX;
OCO3HaHME JAePUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;
IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;
CTpeMJICHHE aHAIM3UPOBAThH U BBIABISATH B3AaUMOCBS3U MPUPOIBI, OOIIECTBA M SKOHOMHUKH, B TOM YHCIIE C
WCTIOJIb30BaHUEM (PU3UYECKHUX 3HAHUN;
OLIEHKAa CBOMX JEHCTBUH C Y4Y€TOM BIHMSIHHUA Ha OKPYKAIOUIYI0 Cpely, BO3MOXKHBIX TIJI00aJIbHBIX
IIOCJIEICTBUM.
METAIIPEJJMETHBIE PE3VJIbTAThBI
YHuBepcanbHble TMO3HAaBaTEIbHbIE JEUCTBUA ba3oBbie
JIOTUYECKHE NEHCTBUS:
BBISIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIE IPU3HAKH OOBEKTOB (SIBJICHHUI);
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHHUS JIIsl 00OOIICHUS U CPABHEHNUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B pAacCMaTpPUBAaEeMBIX (haKkTaX, JAHHBIX W HAOIIOJCHHUSX,
OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;
BBISIBIIATh TIPUUMHHO-CIICJICTBEHHBIE CBSI3M MPH W3yYeHHH (DU3MYECKHUX SBJICHUH W MPOILECCOB; JeNaTh
BBIBOJIBI C HCIIOJIb30BAaHUEM JEIYKTHBHBIX W WHAYKTUBHBIX YMO3AKIIIOUCHHH, BBIIBUTATH THUIIOTE3BI O
B3aUMOCBSI35X (PU3NYECKUX BEJUYUH;
CaMOCTOSITETILHO BBIOMpATh CIOCOO pemeHus yueOHOH (u3nyeckol 3amayun (CpaBHEHHE HECKOJIBKUX
BAapHaHTOB peIIeHHs, BHIOOp Hamboliee TMOAXOIAIIEr0 C YYETOM CaMOCTOSTEIBHO BBIJECICHHBIX
KPUTEPHEB).
basoBble uccienoBarenbckue AeUCTBUS:
UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT IIO3HAHMUS;
MIPOBOAMTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIM (PU3MUECKUl IKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIIeIOBAHNE (PU3NUECKOTO SBIICHUS;
OLIEHMBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIIHIO, MTOJYUEHHYIO B XO/1€ UCCIICOBAHUS WU
9KCIIEPUMEHTA;
CaMOCTOSITENTFHO (OPMYJIMPOBATH OOOOIICHUS W BBIBOJBI 110 Pe3yJbTaTaM MPOBEASHHOTO HAOIOICHUSA,
OIIBITA, UCCIIEIOBAHUS;
MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX TIPOLECCOB, a TaKXKE BBIIBUIaTh
MIPEIONIOKEHUs 00 UX PA3BUTHUU B HOBBIX YCIOBUAX M KOHTEKCTaX.
Pabora ¢ undopmanueii:
IPUMEHATh PA3JIMYHbIE METOJAbI, NHCTPYMEHTBI M 3alpochl MPH IMOMCKE U 0TOOpe MH(MOpPMALUK WU
JAHHBIX ¢ YUYETOM IpeaoKeHHOH yueOHo (pu3nueckoit 3aaauu;
aHAJM3UPOBaTh, CHCTEMATH3UPOBATH M HMHTEPIPETUPOBATh MH(MOPMAIMIO PA3NUYHBIX BHUIOB U (GOpM
MIpeJICTaBICHHUS;
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CaMOCTOSITENTFHO BBIOMpaTh ONTUMANbHYIO (OpMy MpPEICTaBICHUS HHPOPMAIMN U WILIIOCTPHUPOBATH
pelnraeMbie 3a/1a9M HECJIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOUM rpa Ko U UX KOMOWHAITHSIMH.
YHuBepcaabHble KOMMYHHUKATUBHBIE AeiicTBUa OOIIeHue:
B X0j¢ OOCYXIeHHS y4eOHOro MaTepuaia, pe3yJabTaToB JIA0OPATOPHBIX pabOT W TPOCKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKJIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAICJICHHBIC Ha PCIICHUE 3aJIau U
noJepKaHue 0JIaroxenaTeTbHOCTH OOIECHUS;
COITOCTABJIATH CBOM CYXKIICHUS C CYKICHUSMU JIPYTUX YYACTHUKOB JUAjora, 0OHApYKUBATh Pa3Indne U
CXOJCTBO TMO3UIIMH; BBIPAXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX M NHCHMEHHBIX TEKCTaX; MyOJIUYHO
MPEJICTaBISITh PE3yJIbTAThl BBIMOJTHEHHOTO (DU3MUYECKOTO OMbITa (IKCIEPUMEHTA, HCCISIOBaHUS,
MIPOCKTA).
CoBMecTHas 1€ATENbHOCTh (COTPYAHHYECTBO):
MOHMMATh W HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHJHONW W WHAWNBUAYAIBHONH pabOThI MPH PEIICHUU
KOHKPETHOHN (hHU3MUYECKOM MpOOIEMBL;
MPUHUMATh Il COBMECTHOW JESITeNbHOCTH, OPTraHW30BBIBATh JEHCTBUS MO €€ JOCTIKEHHUIO:
pacmpenensiaTh poju, OOCYXKIaTh TMPOIECCHI W PEe3yJbTaThl COBMECTHOM paboThl; 0000maTh MHEHUS
HECKOJIbKHUX JTIOJICH;
BBITIOJHATh CBOKO YacTh pabOThI, JOCTUTAs KAa4eCTBEHHOTO pe3ysibTaTa MO CBOEMY HAMNpaBICHUIO U
KOOPJMHUPYS CBOU JACHCTBUSI C JPYTMMH WIEHAMU KOMaH/Ibl;
OIICHMBAaTh KAauyeCTBO CBOEro BKJIaJa B OOMUH TMPOAYKT MO KPUTEPUAM, CAMOCTOSTENHHO
c(OPMYJIMPOBAHHBIM YYaCTHUKAMH B3aWMOJICUCTBUSA.  YHHBEpPCAJIbHBIC PETYISITUBHBIC JIEHCTBUS
Camoopranu3anusi:
BBISBJISTH MPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHTYAIHsIX, TPEOYIOIUX JUIS PEIIeHUs (PU3NISCKUX
3HAHHII;
OpPUEHTHPOBATHCS B PA3NUYHBIX MOAX0aX MPUHATUS PeUICHUH (MHIWBUIYaTbHOE, PUHSATHE PEIICHUS B
rpymrne, IpUHITHE PEIIEHUI TPYMIOoii);
CaMOCTOSITENTFHO COCTaBIIATh AJITOPUTM pelIeHUus (U3MUYECKON 3aJaydl WM TUIaHA KCCIEAOBaHUS C
y4€TOM HMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpejiaracMble
BapHaHTHI petieHuit; O nenath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
CamMokoHTpoIIb (pediiekcus):
JaBaTh aJIEKBATHYIO OIICHKY CUTYalllU U TpeJiarath 1iaH e€ U3MEHEHUS;
OOBSCHATH MPUYMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pe3yNbTaTOB JEATEIbHOCTH, /1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;
BHOCHUTH KOPPEKTHUBEI B JICITEIHHOCTE (B TOM YHUCJIC B XOJI BBITTOJHEHUS (PH3UIECKOTO MCCIICTOBAHMUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIMXCS CUTYyallMid, YCTaHOBJICHHBIX
OMMOOK, BOHUKIIIUX TPYTHOCTEH;
OILICHHWBATh COOTBETCTBHUE PE3YJIbTATA IEJIA U YCIOBHSIM.
OMOLIMOHAIBHBIN UHTEIIJIEKT:
CTaBUTh ce0s1 HA MECTO JPYroro 4eloBeKa B XOJ€ CIOpa WU JUCKYCCHM HA HAYYHYIO TeMy, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOTO.
[Tpunsitue ceds u APyTrHX:
MpU3HaBaTh CBOE MPABO HA OIIMOKY MPHU PEIICHUH (PU3UUECKHX 3a/1a4 WM B YTBEPKICHUIX HA HAYyYHBIC
TEMBI U TaKOE K€ MPaBO APYTOTO.
I[MPEAMETHBIE PE3VJIbTATHI

[IpenmeTrHbie pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaxaTb C(HOPMHPOBAHHOCTH Y

00y4aromuxcst yMeHui:
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UCTONb30BaTh TOHATHUA: CHUCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOPUs, OTHOCUTEIHHOCTb
MEXaHUYECKOTO JBWXEHHUs, nedopmanus (ympyras, IJacTHUYecKas), TPEHUE, LEHTPOCTPEMUTEIIbHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KU; LIEHTP TAKECTH; aOCONIOTHO TBEPAOE TENO, LIEHTP TKECTH
TBEPIIOTO Tela, PaBHOBECHE; MEXaHWYECKHE KoJeOaHWs M BOJHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh W JAaTbHO30PKOCTD,
CIEKTPBI UCITYCKaHUs U TOTJIOLIEHUS; anb(a, 6eTa U raMMa-u3JIyueHHsl, U30TOIIbI, sIepPHast SHEPreTHKa,
pa3iauuaTh SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE INPSMOJIMHEHHOE [BHUKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TaJeHHE Tel, PABHOMEPHOE IBMKEHHE I10 OKPYKHOCTH,
B3aUMO/ICICTBHE TeJ, pEaKTUBHOE JBIKEHHE, KojeOaTeIbHOe JBU)KEHUE (3aTyXaloLIHe U BbIHYKICHHBIE
Kosie0aHus1), pEe30HAHC, BOJHOBOE JIBUKEHUE, OTPa)XCHHWE 3BYKa, INPSMOJIUHEHHOE paclpoCTpaHEHHE,
OTPaKEHHME U NPEIOMIIEHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3jloKeHHe Oesoro cera B
CHEKTp M CJOXEHHE CIHEKTPaJbHBIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs paJMOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEMUATOro CHEKTPa U3JIyYECHHUs) 110 OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;
pacro3HaBaTh TpPOSBICHUE HW3YyYEHHBIX (U3MUYECKUX SBICHUH B OKpY’)KaolleM MHUpe (B TOM 4ucie
¢bu3nyeckue SBICHUS B IPUPOJE: MPUIUBBI U OTIIMBBI, JABMKEeHUE Tu1aHeT ColHeYHON



CHUCTEMBI, PEAKTUBHOE JBH)KCHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB >KUBOTHBIMH, 3€MJIETPACEHUE,
ceficMMUYecKre BOJHBI, I[yHAMH, 5XO, [IBETa TeJ, ONTHUYECKUE SIBICHUS B TMPUPOAE, OHOIOTHYECKOE
JNCUCTBHE  BUIUMOIO,  YJIbTPA(UOIETOBOTO W  PEHTTEHOBCKOTO  W3IYyYEHUH;  €CTECTBEHHBIN
pPaZMOaKTUBHBIN OH, KOCMHUYECKHE JTYy4YH, PaAHOAKTUBHOE U3TyUYeHHE IPUPOIHBIX MUHEPAIIOB; JeCTBHE
pPaIMOaKTUBHBIX M3TyYEHUH Ha OpPTraHW3M YeJOBEKa), PU ITOM IEPEeBOIUTH MPAKTUUYECKYIO 3a]ady B
y4eOHY10, BBIJICISTh CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKU (DU3NUIECKUX SBIICHUN;

ONUCHIBATh HM3yUEHHBIE CBOWCTBA TeN M (PU3UYECKHE SBJICHUS, HCIONb3YysSd (PU3NUECKHE BEIUYUHBI
(cpenHsiss 1 MTHOBEHHAsl CKOPOCTb Tella MpU HEPAaBHOMEPHOM JIBM)KEHHUH, YCKOPEHHUE, MEpeMelleHue,
MyTb, YTJIOBasi CKOPOCTh, CHJIA TPEHUS, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/ieHus,
BEC Tejla, UMIYJIbC TeNa, UMITYJIbC CHIIBI, MEXaHHYecKasi paboTa M MOIIHOCTh, OTEHIUANIbHAS YHEPTUs
Tena, MOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, TOTEHLUAIbHASI SHEPTUsl CKATOM MPYKHUHBI, KHHETUYECKast
SHEPrus, MOJTHAS MEXaHUYeCKast SHEePTUs, IEPUO U YacTOTa KoJieOaHH, ITMHA BOJHBI, TPOMKOCTh 3BYKa
U BBICOTA TOHA, CKOpPOCTb CBETA, IOKa3aTelb IPEJIOMJIEHUS CpEIbl); NPHU ONMCAHUU IPABUIBHO
TpPakToBaTh (PU3MUECKUN CMBICT HCIONb3yEMbIX BEIUYMH, OOO3HAUYEHHS W €IUHUIBl (U3MUECKUX
BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PHU3UYECKYIO0 BEIHMUUHY C IPYTMMH BEIHMYMHAMH,
CTPOUTH TpapUKK N3yUIEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUYECKHE SBICHUS M MPOILECCHl, MCIOJIb3Ys 3aKOH COXPaHEHHS
SHEPrUM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHIMI CYNEPHO3UIUM CUJI, HPUHLIUI OTHOCHUTEIBHOCTH
I"anunes:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOHbI OTPa)KEHHUsI M NPETOMIICHUS CBETa,
3aKOHBl COXPAaHEHHUsS 3apsJ0BOIO M MAacCOBOTO 4YMCEN IPU SAEPHBIX PEAKUUAX; IPU 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJIEC U B KOHTEKCTE CHTyaIlil MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa: BHISBIISITh IPUIHHHO-CIICACTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHX IIaroB ¢ OMOPOii Ha 2—3 M3yUEHHBIX CBOMCTBA (PM3UYECKUX SIBICHUN, (DU3MUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;
pemats pacuéTHbie 3a7aud (OMHUPAIOIIUECs HA CUCTEeMY M3 2— 3 ypaBHEHHil), MCIOJb3YysS 3aKOHBI H
(dopMyJIbI, CBSI3BIBArOIIME (DU3MYCCKHE BEIUYHMHBI: HAa OCHOBE aHAJHM3a YCJIOBHS 3a/JaYd 3aIllUCHIBATH
KpaTKO€ YCJIOBHE, BBISBIIATH HEJOCTAIOLIUE WM U30BITOUHBIE JaHHBIC, BRIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIUMBIC TSl PEIICHHSI, IIPOBOUTH PACYETHI U OIICHUBATH PEATHCTUIHOCTD MOJIYICHHOTO 3HAYCHHS
(hbU3UYECKON BEITMYHHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIUTh MPU TOMOIIU (PU3HUYECKUX METOIOB; HCIOIB3YS
OIMMCaHUE WCCIICJIOBAHMUS, BBIJCIATH MIPOBEPSEMOE MPEATOIOKEHHIE, OICHUBATh MPABMILHOCTD MOPSIIKA
MIPOBEJICHUS MCCIEA0BaHNUs, AeNaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOICHUH U OMBITOB;
MPOBOAMTDH OIBITH MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Ten (M3ydeHue
BTOpOTo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHS YHEPTHH; 3aBUCUMOCTD MEpPHOa KOJIeOaHUH MPY>KUHHOTO
MasTHUKa OT Macchl Tpy3a U IKECTKOCTU TMPYKUHBI U HE3aBUCHUMOCTH OT aMIUIUTYIbl MajblX
KOJICOaHUH; TPSMOJIMHEHHOE pacIpOCTPaHEHHE CBETA, pasjioKeHHE OeJOoro cBera B CIEKTP; M3yUYCHHE
CBOMCTB M300pa)KEHUS B TIJIOCKOM 3€pKajie U CBOMCTB M300paKEHHUs TpEAMETa B COOMPAOIICH JTHUH3E,
HAOJI0/ICHUE CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyUEHUS): CAMOCTOSTEIILHO COOMPATh YCTAaHOBKY W3
M30BITOYHOTO HaOOpa O0OpYyIOBaHUS; OIMCHIBATH XOJ OIBITA W €ro pPe3ysbTaThl, (HOPMYITHPOBATH
BBIBO/JIBI;

MPOBOAWTH MPH  HEOOXOAMMOCTH  CEpPUI0  NPSIMBIX  HU3MEpPEHUH, oOompenensss  cpeaHee

3HAYCHUECH3MEPSIeMON BeMHYUHBI ((POKYCHOE pACCTOSIHHE COOWpAaroIield JMH3bI); OOOCHOBHIBATH

BBIOOp crIocO0a M3MEPEHUsS/M3MEPUTEITHLHOTO TTPHOOPa;



MIPOBOJUTH HCCJICIOBAHWE 3aBUCHMOCTEH (M3MUECKUX BEJIWYHH C HCIIOJIB30BAaHHEM IPSIMBIX
U3MEpeHuil (3aBUCHUMOCTb IyTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKEHHHM Oe€3 HayalbHOU
CKOPOCTH; Mepuojia KoleOaHUHd MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HHUTH; 3aBHCHUMOCTH YyTIja
OTPXCHHS CBETa OT yIja MNaJCHUS M yIJla TPEJOMJICHHS OT yrija TMajeHus). IUIaHHPOBATh
UCCIIEIOBAaHUE, CAMOCTOATENIIBHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl MOIYYEHHOU
3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BHJE TAONHII W TrpadUKOB, IENaTh BBHIBOJBI IO pe3yJibTaTaM
UCCIICIOBAHMS,

MIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (PH3MUECKUX BEIMYHH (CpPEeIHsSI CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM  JIBIDKCHHH, YCKOpEHHE CBOOOTHOTO TAJCHHS, JKECTKOCTh  IPYKHUHEI,
KOX(PQUIIMEHT TPEHUs CKOJBXKEHHUs, MEXaHW4Yeckas padoTa W MOIIMHOCTh, YacTOTa U TEPHOJ
KOJICOAHWH MaTeMaTHYECKOTO M TMPYXKHMHHOTO MAasTHHKOB, ONTHYECKas CHUja COOMpPArOIIEH JIMH3BI,
pPalMOAaKTUBHBIA (OH): TUIAHUPOBATH HM3MEPEHHS, COOMpATh ADKCIEPUMECHTAIBHYK) YCTAHOBKY H
BBITOJIHATh M3MEPEHMS, CIeAys NPEeSIOKEHHONH HHCTPYKIUH; BBIYUCIATH 3HAYCHUE BEJIWYMHBI U
aHAJM3UPOBATh MOJYYCHHBIC PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHH;

COOJII0IaTh MIPaBUJIa TEXHUKU 0€30MaCHOCTH NIPU paboTe ¢ 1ab0opaTOpHBIM 000PYIOBAHUEM;
pas3InyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3HMUECKUX MOJIENEH: MaTepralibHask TOUKa, aOCOIIOTHO
TBEPJIOE TEJO, TOYEUHBIH MCTOYHMK CBeTa, Jyd, TOHKas JMH3a, IUIAaHETapHas MOJAEIb aToMma,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPUHIUIBI EHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C OMOPOM
Ha WX ONHUCAHMA (B TOM YHUCIIE: CIIUAOMETP, JAaTUYUKH MOJOKEHHS, PACCTOSIHUA U YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, MEPUCKOT, (oToammapar, ONTHYECKHUE CBETOBOMBI, CIIEKTPOCKOI, JTO3UMETpP, KaMepa
BusibcoHa), MCnonb3yst 3HAHUS O CBOMCTBaX (DU3MYECKHX SIBICHHH W HEOOXOAMMBbIC (U3NYECKUE
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh  CXEMbl M  CXEMATHYHBIC PHUCYHKH HM3YYCHHBIX TEXHUYECKHX  YCTPOKCTB,
WU3MEPUTENILHBIX TPUOOPOB M TEXHOJOTMYECKHX MPOIECCOB MPU PEIICHUH YYeOHOPAKTHYECKUX
3aj1a4; ONTHYECKUE CXEMBI JIJISl IOCTPOSHHS H300paKeHUH B IJIOCKOM 3€pKajie U COOMparoIei JINH3e;
NPUBOJIUTH TPHUMEPHI/HAXOIUTh HWHGPOPMAIMIO O TNpPUMEpPax MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nvecKkux 3HAHWN B MOBCETHEBHOM >KM3HU Ui oOecrieueHHss 0€30MacHOCTH TpU OOpaIeHUU C
npubopaMM M TEXHHYECKUMH YCTPOMCTBAMH, COXPaHEHHMs 3JI0pOBbsi W COONIOACHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHSI B OKPY’KaIOIIeH cpee;

OCYIIECTBIIATh MOWCK MH(pOpMAHUU (HU3NIECKOTO COAEpKaHMs B ceTh MHTEpHET, caMOCTOSITEIhHO
bopMyIMpys TOHCKOBBIM 3ampoc, HAXOJUTh IyTH OIpPEJIEIEHUs] JOCTOBEPHOCTH TOIYYEHHOU
MH(POPMALIMU HA OCHOBE UMEIOIIMXCS 3HAHUHU M JOTTOTHUTEIBHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh NPU BBIMOJIHEHUH Y4E€OHBIX 3a/laHUi HAay4HO-MOIMYJISIPHYIO JIUTEpaTypy (uznyeckoro
COZCp)KaHUS, CHOpPaBOYHBIC MaTepuaibl, pecypchl ceTd VHTepHeT; BiageTb npuéMaMu
KOHCIIEKTUPOBAHUSI TEKCTA, TPeoOpa3oBaHus HHGOPMAITUK U3 OJTHOW 3HAKOBOW CUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMAIINU U3 HECKOJIBKHX
HUCTOYHUKOB (PH3MUYECKOTO COACpIKAHUS, MyOIMYHO TMPEICTABIATh PE3yJIbTAThl MPOCKTHON WK
HCCIIEN0BATEIBCKON AESATENBHOCTH; IPU 3TOM TI'PAMOTHO HCIIOIb30BAaTh W3YyYECHHBIM MOHATHWHBIN
ammapar HM3y4aeMoro pasaena (pU3MKM M CONpPOBOXKAATH BBICTYIUIEHHE Npe3eHTalnuell ¢ yd&Tom
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.






TEMATHUYECKOE IINTAHUPOBAHMUE 7 knacc

Ne  |HanmenoBanue KonmuectBo wacoB Jlata Busl nestenbHOCTH Bunpi, (hopMBI|DIEKTPOHHBIE
n/ |pa3aenoB u TeM U3y4YeHUs KOHTPOJIA (dpoBkIe)
n  |nporpammer BCET [KOHTPOJIbHBIE |[IPAKTUYECKHE 06pazoBaTeNnbH
0 paboThI paboThI BIe pecypehl
Paznen 1. ®usuka u €€ poJib B MO3HAHUM OKPYKAIOIIEr0 MUpa
1.1 |dusuka — Hayka of2 0 0 BrisiBneHue pa3nuumit MEX Y |Y CTHBIN onpoc
pupoe buznyeckuMu u XUMUYECKUMHU
npepauieausimu (MC - —  xumus);
PacrioznaBanue u  Kiaccuduxanys
(¢u3nyeCKUX SBICHUI: MEXaHHYECKUX,
TEIJIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX
1 CBETOBBIX;
Habmonenue u onucanue (Gu3NYECKUX
SIBIICHUIA;
1.2 |®usnyeckue BEIUUUHBI|2 0 1 M3mepenne o6béma  xunkoctu  ullIpakTrueckas
TBEPIOTO Tena;|pabora
1.3 |EcTecTBeHHO- 2 1 1 BoiiBrkeHue rumnores, o0bscHsAommxX|KoHTponbHas
HayYHBIH METO/]T MIPOCTHIE SBJICHUS, Hanpumep:—|pabora
MO3HAHUA IIOYEMY OCTAaHABIMBAETCS JBUXKYLIEECS

[0 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;
— I[I0YEMY B JKapKyl0 MO0y B CBETION
OJICKJIE TPOXJIAHEW, YeM B TEMHOM;

[Ipemioskenne  cnocoOOB  MPOBEPKH
TUTIOTE3;

IIpoBenenue UCCIIEI0BAHUS o
MPOBEpPKE  KakoW JMOO  THIOTE3HI,

Harmpumep: HaJIbHOCTb nojaéra rapuka,




ITyIEHHOTO TOPU30HTAJIBHO, TEM
OompIiie, YeM OOJbIIE BHICOTA ITYCKa;
[TocTpoeHne  mpoCTEHIIUX  MOAENEH
¢buznyecKux SBJICHUN (B BUI€ PUCYHKOB
WIA  CX€M), Hampumep  HaJeHHe
[peaMeTa; MIPSMOJIMHEHOE
pacrnpocTpaHEeHHe CBETa;

Wroro no pazneny

6

Paznen 2. IlepBonayaibHbie

CBCACHUA O CTPOCHUHU BCUICCTBA

2.1

Crpoenue BemiecTBa

1

0

1

HaOmnroenue v MHTEpIpeTalus OIbITOB,
CBHJIETENICTBYIOLIIMX 00  aTOMHO--
MOJICKYJIIPHOM ~CTPOEHHH  BEIECTBA:
OINBITBI C PAcCTBOPEHUEM pPa3INYHBIX
BEIIIECTB B BOJIE;
OreHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIIOJIb30BAaHUEM ¢dororpadui,
MOJYYEHHbIX Ha AaTOMHOM CHJIOBOM
MHKPOCKOIIE (ACM);
OmnpeneneHue pa3MepoB MalbIX Tell;

[IpakTHueckas
pabora;

2.2

JIBrxeHue u
B3aNMOJICHCTBHE
YaCTHUIl BELIECTBA

Habnronenue H 00BsICHEHNE
OpOYHOBCKOTO JIBFDKCHUS W  SIBJICHHS
maddysun;

[IpoBeneHne u OOBSICHEHHE OIBITOB IO
HAOIO/ICHUIO TETIOBOTO PaCIIUPCHHUS
rasos;

[IpoBenenue U OOBSICHEHHE OIMBITOB IO
OOHAPYKCHHIO CHJI  MOJICKYJISIPHOTO
MPUTSHKEHUS u OTTaJKHUBaHUS,;

[ lMcbEMEHHEI
KOHTPOJIb;




2.3 |ArperaTHble 2 1
COCTOSIHHUSI BEII[ECTBA

Onucanue (C UCIOIB30BAHUEM MPOCTHIX
MojeJieil) OCHOBHBIX  pa3iHuuii B
CTPOEHUU Ta30B, KUJIKOCTEU U TBEPABIX
TEN;

OObBsiCHEHHE  MajJOM  CKHUMAEMOCTHU
KHUAKOCTEH U TBEPABIX TeN, OONBIION
C)KMMaeMOCTH rasos;
OObsicHeHne  coxpaHeHHss  (OpMbI
TBEPABIX TENI M TEKY4YECTH >KUIKOCTH;
[IpoBeneHne OMBITOB, JOKA3bIBAOIIMX,
YTO B TBEPAOM COCTOSSHUM  BOJBI
YaCTHUI[bl HAXOAATCS B CPEIHEM JAJIbLIE
Ipyr OT Jpyra (IJIOTHOCTb MEHBIIE),
yeMm B KUIKOM;
YCTaHOBJIIEHUE B3aUMOCBSI3U  MEXKIY
OCOOEHHOCTSIMH arperaTHBIX COCTOSIHHIA
BOJAbl U CYIIECTBOBAaHHUEM BOIHBIX

KoHTpoisbHast
pabora;

opranmsmoB  (MC —  Guonorus,
reorpagus);
Hroro no pazneny 5
Pasnen 3. JIBmkeHue u B3aUMOACHCTBUC TEI
3.1 [Mexanuueckoe 3 0 Hccnenoanue PaBHOMEPHOTO|Y CTHBIN OIPOC
JBUKECHHE JIBWKEHUSI U OINpeAeNieHue  ero
IIPU3HAKOB;
3.2 |Mnepuus, Mmacca, 4 0 OObsicHEeHHME M NIPOTHO3MPOBaHUE|Y CTHBIN ONPOC
IJIOTHOCTh SBJICHUN, OOYCIIOBJIEHHBIX WHEpLUEH,




HanpUMep: UYTO  MPOUCXOJUT  IpH
TOPMOXKEHUH WJIM PE3KOM MaHEeBpe
aBTOMOOWJISI, TOYEMY  HEBO3MOXHO
MIHOBEHHO TMPEKpaTUTh JBWKEHHE Ha
BEJIOCUIIEZIE WM CcaMOKaTe MU T. 1.;
[IpoBenenne W aHaNIM3  ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHHNE
CKOPOCTH JIBIJKEHHUS Tella B pe3yjbTare
JEHUCTBUS HA HEro Jpyrux Tel,
Pemenue 3amad Ha omnpeneneHne Maccsl
Tena, ero o0béMa M IUIOTHOCTH;

33

Cuna. Bunsl cun

14

N3yuenue B3aUMOICUCTBHUS Kak
MPUYUHBl W3MEHEHHUS CKOPOCTH Tella
WA ero nedopmanu;
Onucanue peasbHbIX CUTyalui

B3aUMOJICHICTBUA Tel C  IOMOILBIO
MojieJiel, B KOTOPhIX BBOJUTCS TOHSTHE
U n3o0pakeHue CHJIBL;
Nzyuenue CUJIBI YOPYTOCTH.
HccnenoBanne  3aBUCUMOCTH  CHUIBI
YOPYTOCTH OT YJUIMHEHUS PE3HMHOBOTO
IIHypa WM HPY>XUHBI(C MOCTPOCHUEM
rpacpmka);

AHanu3 MpaKTUYECKUX CHUTyalui, B
KOTOPBIX MPOSIBISETCS EHCTBUE CHIIBI
yOpYyrocTu (ynpyroctb Ms4a,
KPOCCOBOK, BETOK JepeBa U Jp.);
AHanu3 MpaKTUYECKHX CHUTyalui, B
KOTOPBIX MPOSIBISETCS EHCTBUE CHIIBI
yOpYyrocTu (ynpyroctb Ms4a,
KPOCCOBOK, BETOK JepeBa U Jp.);

Y CTHBIN OIIpOC




AHanu3  cuUTyalnud, CBSI3aHHBIX C
sBiieHueM  TsaroTeHus.  OObscHeHUe
OpOHWTaTBHOTO JBIDKEHHUS IUIAHET C
WCIIOJIb30BAaHUEM SIBJICHHS TATOTCHUS U
3akoHa uHepiuu (MC — actpoHomus).;
N3mepenne Beca Tena ¢ TMOMOIIBIO
nuHamoMeTrpa. OOocCHOBaHHME  3TOTO
criocoba H3MEpEHMUS;
AHanu3 W MOJETUPOBAHUE SBICHUS
HEBECOMOCTH;

DKCIIepUMEHTATBFHOE MOJTy4eHUe
MIpaBWJIAa CIIOKCHUSI CHJI, HAPABICHHBIX
BJIOJIb OAHOM mpsiMoil. OmnpeneneHue
BEJIMYMHBI  PAaBHOJCHCTBYIOIICH  CHIT,
W3ydeHue Cuibl TpeHHs CKONBKEHUS U
CHUTBI TPCHHS TIOKOST,;
HccnenmoBanne  3aBUCUMOCTH  CHUJIBI
TpEeHHsI OT Beca Tejla W CBOWCTB
TPYUIUXCS MOBEPXHOCTEN;
Pemenne 3agad ¢ UWCHOJIb30BaHUEM
dbopMyn ISt pacdyéra CHUIIBI TSKECTH,
CWIIBI  YIOPYTOCTH, CHJBI  TPCHUS;

Hroro no pazgeny
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Paznen 4. JlaBnenue TBEPIbI

X TCJ, )KUAKOCTEH 1 ra3oB

4.1

JlaBnenne. Ilepenaua
JaBJICHUS

TBEPIBIMH TEIAMH,
JKUJIKOCTSIMM U ra3aMH

3

0

0

AHamu3 M OOBACHEHHME OIBITOB U
[IPAKTUYECKUX CUTYyallu, B KOTOPBIX

HPOSIBIISIETCS cria JaBJICHHS,
ObocHoBaHME CIOCOOOB YMEHBIICHUS U
YBEINYCHHUS JIaBJICHHUSL;

I/I3yquHe 3aBUCMMOCTH AAaBJICHUA I'a3a

Y CTHBIN

OIIpOC;




oT 00béMa u TEMIIEPATYPHI;
N3ydyenne ocoOeHHOCTEH  mepenayu
JIaBJICHUS TBEPABIMU TEJaMH,
KHUAKOCTAMU U razamu. OOOcCHOBaHHE
pe3yJbTaTOB OIBITOB OCOOEHHOCTSIMH
CTPOCHHUS  BEIIECTBA B TBEPAOM,
KHUJIKOMH Ta3000pa3HOM COCTOSIHUSX;
DKCNIepUMEHTAIIBHOE  JI0Ka3aTeIbCTBO

3aKOHa ITackans;
Pemienne 3amady Ha pacyér AaBICHUS
TBEPAOIO Telna;

4.2

Z[aBJ'ICHI/Ie KHUOAKOCTHU

VccnenoBaHue 3aBUCUMOCTH JIaBIICHUS
KHUIKOCTH OT TIIyOWMHBI MOTPYXECHUS H
TJIOTHOCTH KHUIKOCTH;
Habmonenue u 00BsICHEHHE
THJIPOCTATUYECKOTO  Mapajgokca  Ha
OCHOBE 3aKOHA ITackans;
N3ydyenne cooOUIAOMIUXCS COCYIOB;
Pemenne 3amau Ha pacu€r naBieHUS
KHUJIKOCTH;

OObsicHEeHWe  TpUHOWNA  JeHCTBUSA
THIPaBIMYECKOTO npecca;
AHanu3 U OOBSACHEHHE NPAKTUYECKUX
CUTYyaIuH, JE€MOHCTPUPY FOIIHX
NPOSIBIICHUE JABJIICHUS KHUIKOCTH H
3akoHa [lackans, Hampumep MPOIECCOB
B OpraHu3Me TMpuU TIIyOOKOBOJHOM
Helpsaun (MC ~ —  Owuonorus);

YcTHBIN
NUCHMEHHBIN
KOHTPOJIb;

OTIpOC;

4.3

ATMochepHoe

JKCIIEpUMEHTAILHOE oOHapyxeHHe

'Y CTHBIN

OTIpOC;




aBIIEHUE

aTMoc(epHOro JIaBJICHMUS;
AHanu3 U OOBSICHEHHE OIBITOB U
IIPAKTUYECKUX CUTYallui, CBA3AHHBIX C
JefCTBHEM aTMOC(EPHOTO JIaBJICHUS;
OOnbsicHeHnE CYILLIECTBOBaHMS
atMocdepsl Ha 3eMiIe W HEKOTOPBIX
IUTAHETaxX WM €€ OTCYTCTBUS Ha APYTUX
wianerax u Jlyne (MC — reorpadus,
aCTpPOHOMHUS);

OObsicHeHHE W3MEHEHMsI IJIOTHOCTU
aTMoc(epsl C BBICOTOW U 3aBHCHUMOCTH
aTMoc(epHOro JaBJI€HHUS OT BBICOTHI;
Pemenue 3a1a4 Ha pacuér
aTMoC(epHOTO JIaBJICHUS,
Wzyuenune ycrpoiictBa Oapomerpa -
aHepouIa;

MMACbMEHHBIN
KOHTpOJIb;
IIpaxTHueckas
pabora;

4.4

JleficTBUE XUAKOCTH U
ra3a Ha Morpy>k€HHoe B
HHX TEJIO

JKCIepUMEHTAIbHOE oOHapyx eHHe
JNEUCTBUS  JKUAKOCTM M Tra3a Ha
MIOIPYKEHHOE B HUX TEJIIO;

Omnpenenenne BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOILIEH Ha TEJO, NOTrPYKEHHOE B
KHUJIKOCTB;

[IpoBenenne u 00CYyXJIE€HUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBHCHUMOCTb
BBITAJIKUBAIOLIEH CHUJIbI, JEUCTBYIOIIEH
Ha TeJIO0 B OJKUIKOCTH, OT 0O0BEMa
MOTPY>KEHHON B KUIKOCTh YaCTH Teja U
oT IUIOTHOCTHU KUAKOCTH;
HccenenoBanue 3aBUCMMOCTH Beca Tella
B BOJ€ OT 00bEéMa TMOrpyXEHHOH B
KHUJIKOCTh 4acTH Tena,

Y CTHBIN OIIpOC;
MMHUCHbMEHHBIHN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKast
pabora;
CaMOOIIEHKA c
HCIIOJIb30BaHUEM
«OLEHOYHOTO
JIACTay;




Pemenue 3amad Ha IpUMEHEHHE 3aKOHA
Apxumena W yCIOBHs IUIABaHUS TeE;
KoncTpynpoBanue  apeomeTpa  WUIH
KOHCTPYHPOBaHHE JIOJIKH "
omnpeneneHue €€ Irpy30noaAbEMHOCTH;

Hroro no pazneny 21

Pazgen 5. PaGota 1 MOIIHOCTE. DHEPTHs

5.1 |Pabora u MmomiHOCTE |3 0

DKCIEPUMEHTAIBHOE onpeerIeHre
MEXaHUYECKON padOThl CHUJIBI TSAKECTH
MpU TAJICHUU TeJa U CUJIbl TPEHUS MPHU
PaBHOMEPHOM TEPEMEIICHUHM Tejla IO
TOPU30HTAIBLHOMN MOBEPXHOCTH;
Pacu€ér MoiHOCTH, pa3BUBaeMON MpHU
noasEMe no JICCTHHUIIE;
Penrtenue 3a71a4 Ha pacuér
MEXaHUYECKOW pabdoThl W MOIIHOCTH;

Y cTHBII OIIpOC;

5.2 |[IpocTsle MeXaHU3MBI |5 0

OnpeneneHre  BBHIUTPHIIIA B CHIIC
NPOCTBIX MEXaHHW3MOB Ha MpUMeEpe
pBIYara, OJBH)KHOTO M HETOBIKHOTO
OJI0KOB, HaKJIOHHOH IUIOCKOCTH;
HccnenoBanne ycloBHS PaBHOBECHS
phlyara;

Oo6napyxeHue CBOMCTB MPOCTHIX
MEXaHU3MOB B Pa3IUYHbIX
MHCTPYMEHTaX H MPUCHOCOOICHUSX,
UCTIONBb3YeMbIX B OBITYH TEXHHUKE, a
Takke B JKUBbIX opranuzmMax (MC —
ouonorus);

Y CTHBIN OIIpOC;
MMHUCHMEHHBIHN
KOHTPOJIb;
CaMOOIICHKAa c
HCIIOJIE30BaHUEM
«O1eHOYHOTr 0
JINCTAY;




OKCIIEPUMEHTAIILHOE  J10Ka3aTEIbCTBO
paBeHCTBa paboT TMpU NPUMEHEHUU

MPOCTHIX MEXaHU3MOB;
Onpenenenue KITA HaKJIOHHOU
MJIOCKOCTH;

Pemienne 3agayu  Ha  MpUMEHEHHE
MpaBuja paBHOBECHUsS pblyara M Ha
pacuér KIII;

5.3 [Mexannueckas
SHEPrus

JKCIEpUMEHTAIbHOE OnpeeIeHUE
WU3MEHEHUs KMHETUYECKOU u
MOTEHUUAIbHON PHEPIUM Tejla IMPH €ro
CKaThIBAHUU I10 HAKJIOHHOM IUIOCKOCTH;
dopMynMpoBaHUE Ha OCHOBE
UCCIIEOBAaHMsI  3aKOHA  COXpPaHEHMS
MEXaHU4YECKON SHEpruu;
OOcyxaeHne TpaHUL NPUMEHUMOCTH
3aKOHa COXpaHEeHHUs SHEpruy;
Pemenne 3amauy ¢ HUCHOJIB30BaHUEM
3aKOHa COXpaHEeHHUs SHEpPTruy;

Y CTHBIN OIIpOC;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKast
pabora;

Wroro no pazneny:

PesepBHOE Bpems

OBIIEE KOJIMYECTBO

YACOB
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TEMATHUYECKOE IINTAHUPOBAHMUE 8 knacc

Ne

HaunmeHnoBanue pa3nenoB u Tem

KomnuuecTBo yacoB

JlaTa

Bunn nearenbHOCTH

13370138

bopMbI

DIEeKTPOHH




1/ |IporpaMMbl BCET' |[KOHTPOJIbHBIC [TPAKTUUECKHUE [M3YUCHUS KOHTPOJIS bIe

0| 0 paboThI paboThI (urdpoBsbie)
oOpa3zoBaten
bHBIC
pecypchl

Paznen 1. TeruoBsie siBIeHUS

1.1 |Ctpoenue u cBoiicTBa BemiecTna |/ 0 1 HaGmronenue u  uHTepnperanus|y CTHBIA OIIPOC

OTIBITOB, CBHJICTEILCTBYIONIUX 00
ATOMHO-MOJICKYJISIPHOM CTPOEHUU
BEIIECTBA: OMBITHI €  pac-
TBOPCHHEM PA3IMYHBIX BEIICCTB B
BOJIE;

Pemenne 3amad mo OICHHBAHHUIO
KOJIMYECTBA aTOMOB WJIM MOJICKYT
B equHuIle o00BEMa BEIECTBA;
Amnanus TEeKCTa JIPEBHUX
aTOMMCTOB (manpumep,
¢dbparmenTa moamsel Jlykpenust «O
MIPUPOJIE BEIICH») C H3I0KEHHUEM
000CHOBAHMH ATOMHOM T'HMIIOTE3bI
(cmbicioBoe  uteHue).  OreHKa

yOeMTEeIbHOCTH ATHX
000CHOBaHUI;
OObsicHeHUE OpOYHOBCKOTO

JBIDKEHUS, sBICHUS anuddy3unn
pa3auunil MEKy HUMH Ha OCHOBE
IOJIOKEHU N MOJIEKYJIIPHO-
KHMHETUYECKOW TEOpUU CTPOCHHUS
BEIIECTBA;

OOBsicHEHHE OCHOBHBIX Pa3n4uid
B CTPOCHHHU Ta30B, )I(I/IIIKOCTefl u




TBEPABIX TEJI C HUCIOJIb30BAaHUEM
MTOJIOKEHUI MOJIEKYJIAPHO-
KMHETUYECKOM TEOPUU CTPOEHUs
BEIIECTBA;

IIpoBeneHue OIIBITOB 1o
BBIPAILIMBAHUIO KPHUCTAJUIOB
IIOBApEHHOM COJIM WJIH caxapa;

1.2

TennoBbie IIpOLECChI

21

O6ocHOBaHME TMPaBUII U3MEPEHHUS
TEMIIEPATYPHI;

CpaBHeHHE pa3IMYHBIX CIOCO00B
M3MEPEHUS ¥ KA TeMIIepaTyphl;
HaOmronenue u 00BsICHEHUE
OIIBITOB, JEMOHCTPHUPYOIIHAX
W3MEHCHUE BHYTPCHHEH OSHEpruu
TeNa B pe3yJIbTaTe TEIUIONepe1adun
M paboThl  BHEIIHUX  CWUI,
HaGmonenue u  0OBsSCHEHHE
OTBITOB, OOCYXJICHHUE MpaKTUYEC-

CKHX CUTYaLN,
JEMOHCTPUPYIOIIUX  pa3IM4HbIC
BH/JIbI TEIUIONEPEIauHn:
TEIUIONPOBOAHOCTb, KOHBEKIIMIO,
M3JIy4ECHHUE;

Hccnenosanue SIBJICHUS

TEIUI000MEHa TMpU CMEUIMBaHUU
XOJIOMHOM W  TOpsAYed  BOJBIL;
Habmonenue YCTaHOBJICHHUS
TEIJIOBOTO  PAaBHOBECHUSI  MEKIY
ropsidiei W XOJIOJHOW  BOJOM;
Onpenenenue (u3mepeHue)
KOJIMYECTBA TETJIOTHI,

YCTHBI ~ OIPOC;

MMACHMEHHBIHN
KOHTPOJIb;
Kxpabora;
MpaKTHYeCcKast
pabora;
CaMOOIIEHKa
HCIIOJIb30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




IOJIYYCHHOT'O BOIOM npu

Tero000MeHe c HarpeTbIM
METAJIIINYECKUM LWIAHIPOM;
Onpenenenue (u3mepeHue)
YAEIbHON TEIUIOEMKOCTH
BEIIECTBA;

Pemenne 3amay, CBS3aHHBIX C
BBIYUCIICHUEM KOJIMYECTBA TECILIIO-
TRl M TEIUVIOEMKOCTH  TIpH
TEIIOOOMEHE;

AHanu3 cUTyalui MpaKkTHIeCKOro
HUCITIOJIB30BAHUA TCIIJIOBBIX
CBOWCTB BEIECTB W MaTepUasOB,
HampuMep B LEISIX DSHeprocode
pEeKEHUS: TETUTOU3OJISIIIHS,
sHEeprocoeperaromme KPBIIIIH,
TEPMOAKKYMYJIATOPHI W T. .}
HaGmonenue siBieHuit ucrmapeHus

u KOH/ICHCAIUU;
UccnenoBanue nporecca
WCIapeHus pa3ITUYHBIX
KHUIKOCTEH;

OObsicHeHUE SIBICHUN HUCTIapeHUs
nu KOHJICHCAIINN Ha OCHOBC
aTOMHO-MOJICKYJIIPHOTO ~ YYEHUS;
HaoOmronenune u 0o0BsCHEHNE
mpolecca KUMEeHHUs, B TOM YHUCIIe

3aBUCUMOCTH TeMIIEpaTypbl
KUTICHUS oT JTaBJICHMUS;
Onpenenenue (u3mepeHue)
OTHOCUTENIbHOU BJIQKHOCTH
BO3/yXa;

Hab6monenue npoiecca




IIJTaBJICHUA KPpUCTATNINYCCKOT'O

BEIIECTBA,  HANpUMEp  JIbJa,
CpaBHeHHUE NPOLECCOB TUIABICHHUS
KPUCTATININICCKUX TSI u
pasMsArdeHus TpH  HArpeBaHHUH
amMop(HBIX TEN;
Ornpenenenue (n3mMepeHnue)
y,lIeJ'IBHOI\/’I TCIJIOTHI  IIJIABJICHUSA
apna.  OObsicHeHWe  SBJICHUHN

TUTABJICHUS W KPUCTAJUTH3AIMHA Ha
OCHOBE  aTOMHO-MOJIEKYJISIPHOTO
YVUCHUS;

Pemenne 3agau, CBS3aHHBIX C
BBIYMCJIEHHEM KOJHUYECTBA TEIIO-
Thl B TpoOlleccax TeIuionepeaadn
MpH  TUIABJICHUM W  KPUCTAILIH-
3aIuu, WCTIapEeHUN u
KOHJIEHCAINH;

AHanu3 cCUTyalui MpPaKkTHIeCKOro
MIPUMCHCHUS SBJICHUH IIJIaBICHUS
U KpHCTaUIM3allUM, Hampumep,
MOJTyYeHUE CBEPXYHUCTHIX
MaTepuasoB, CoOJieBas TpeiKa W
Aap.;

Ananmu3 paboTel U OOBSICHEHHE
MIPUHIIAIIA JCHCTBHUSI TEIJIOBOTO
JIBUTaTelIs;

Brranciaenue KOJINYECTBA
TEIUIOTHI, BBIJACNSIONICTOCS TPH
CTOpaHWH  Pa3IUYHBIX  BHJIOB
tormBa, u KIIJl nBurarens;
OO6cyxnenne SKOJIOTUUECKAX
MOCCACTBHI HCIIOJIb30BaHUS




NBUTATEIEH BHYTPEHHETO
CrOpaHusi, TETUIOBBIX M TUIPOIJICK-
tpoctanuuit (MC — »3konorus,

XUMU);

Hroro no pazgeny

28

Pazgen 2. Dnexrpuieckue U MarHUTHBIC SIBICHUS

2.1

DJIEKTPUYECKHE
3apsiKeHHbIE
B3aHUMOJICIICTBHE

3apsibl.

TCJ1a U

nux

7

0

HaoOmronenue u MIPOBE/ICHHE
OTIBITOB TIO JIEKTPHU3AINH TEJ TPU
COTIPUKOCHOBEHUH W WHAYKITUEH;
HaGmronenne ©u = 0OBSCHEHHE
B3aUMOJICHCTBUSI OJHOMMEHHO H
pPa3sHOMMEHHO 3apsHKEHHBIX —TeT,
OObsicHEeHHEe TPUHIUTA JCHCTBUS

ANEKTPOCKOIIA;
OOpsacHeHuE SIBJICHUI
3H€KTpH3 aluu HpI/I
COTIPUKOCHOBEHHUH Tel "
WHAYKIUMEH C MCIOJIb30BAHUEM
3HAHUM 0 HOCHUTEJIAX
ANMEKTPUIECKUX 3apsioB B
BEIIECTBE;

PacrosnaBanne u  OOBSCHEHHE
SBJICHMA DJIGKTpU3AIlMd B  TIO-
BCEIHEBHOM JKU3HHU,
HaOmronenue u 00BsICHEHNE
OTIBITOB, WIUTFOCTPUPYIOMIUX 3aKOH

COXpaHEHUs AJIEKTPUIECKOTO
3apsiza;
HaoOmronenue OIIBITOB o

MOZJCIIMPOBAHUIO CHUIIOBBIX JIMHUH

YCTHBIA ~ OMpPOC;
MUCbMEHHBIN
KOHTpOJIb;
IIpakTnueckas
pabora;

pecypch




AIEKTPUUECKOTO TTOJIS;
Uccnenosanue JNIEUCTBUS
AIEKTPUUECKOTO TOJIST Ha
HpOBO)IHI/IKI/I 158 JII/IBJ'IGKTPI/IKI/I;

2.2

[IOCTOSIHHBIM ~ DJIEKTPUYECKUI
TOK

20

10

HaOmronenue pasnuyHbIX BUIOB

JNEUCTBUSA 3JEKTPUUYECKOTO TOKa U
oOHapyKeHHe ATUX BUJIOB
JIEMCTBUS B MMOBCEIHEBHOMN KU3HH;
Coopka " UCIIBITAaHHE
ANEKTPUUECKOU LEITH
IIOCTOSTHHOTO TOKa;
N3mepenune CHIIBI TOKa
aMIIePMETPOM;

N3mepenune AIEKTPUUECKOTO
HaIPSKEHUS BOJIBTMETPOM;
[IpoBenenue H 0OBsICHEHHE
OIIBITOB, JTEMOHCTPUPYIOIITUX
3aBUCUMOCTD AIEKTPUUECKOTO
COTIPOTUBJICHUSI TPOBOJIHUKA OT
ero JUTMHEI, TUIOIIA N
MOTIEPEUHOTO CeueHUs u
Marepuana;

HccnenoBanne 3aBUCUMOCTH CHIIBI
TOKA, MIPOTEKAIOILIETO yepes

pE3UCTOpP, OT  CONPOTUBJICHHA
pesucTopa U HaNpsHKEHHUsIHA
pe3ucTope;

IIpoBepka mpaBWila  CIIOXKECHHUS
HalpsDKEHUH  IIpU  [OCJIEeA0Ba-
TEIbHOM COEIMHEHUH IBYX
PE3UCTOPOB;

YCTHBII ~ OIIPOC;

MMHUCHMEHHBIHN
KOHTPOJIb;
MpaKkTUYecKas
pabora;
CaMOOIIEHKa
HCIIOJIL30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




[IpoBepka npaBuita JJIsi CUIIBI TOKA
Mpy  TapauIeIbHOM COECIMHEHUH

PE3UCTOPOB;
AHanu3 CUTyaIuin
IOCJIEIOBATEILHOTO u
MapasieIbHOTO COCIUHECHHUS
MIPOBOJHUKOB B JIOMAaITHUX
AIEKTPUYECKUX CeTHX;
Pemenue 3a7a4 C

HUCIIONB30BaHueM 3akoHa Oma u
dbopMyn pacuéra IEKTPHUECKOTO

COITPOTUBJICHUA npu
1ocye10BaTeIbHOM "
napajuieIbHOM COCITMHCHUHT
MIPOBOJTHUKOB;

Onpenenenne paboThI
AJIEKTPUYECKOTO TOKa,
MIPOTEKAIOIIETO Yepe3 PEe3UcTop;
Ornpenenenue MOIIIHOCTHU
AIIEKTPUIECKOTO TOKa,

BBIJIEIIIEMOM Ha  PE3UCTOpE;
Wccnenosanue 3aBUCUMOCTH CYIIEI
TOKa  4Yepe3  JaMIO4yKy  OT
HaIPsKEHUSA Ha HEW;
Onpenenenne KIIJ| narpeBarens;
UccnenoBanne  mpeoOpa3oBaHUs
SHEPruM TpU TOABEME TIpy3a
AJIEKTPOJIBUTATENIEM;
OO0mbsicHeHne yCTpOHCTBAa |
MPUHLIAINA JIEHCTBUS JTOMAIIHUX
AJIEKTPOHArPEBATEIbHBIX
puOopoB;

OOpsicHeHHe TPUYMH KOPOTKOTO




3aMbIKaHUsl ¥ MPUHLKIIA ACHUCTBUS
IIJIAaBKUX IIPETOXPAHUTEIIEH;
Pemenue 3a7a4 C
WCIIOIh30BaHUEeM 3akoHa JIkoyiis
—Jlenna;

HaOmronenune BO3HHUKHOBEHUSI
AJEKTPUYECKOTO TOKa B KUA-
KOCTH;

23

MarauTHbIE SBICHUS

HccnenoBanme MarHuTHOTO
B3aUMOJICHCTBHS IMOCTOSIHHBIX
MarHuTOB;

W3ydenne  MarHUTHOTO  TOJIA
IIOCTOAHHBIX MAr"HmTOB HpI/I nux

OOBEIMHEHUU W  pa3JeNICHUU;
IIpoBenenue OIIBITOB o
BU3yaJIU3allUU TOJS MOCTOSHHBIX
MarHuTOB;

N3yuenue SIBJICHUS
HaMarHU4YUBaHUS BEIIIECTBA;
Hccnenosanue JNENCTBUS
3JIEKTPUYECKOTO TOKa Ha
MarHuTHYIO CTpEJIKY;
[IpoBenenue OTIBITOB,

JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CWJIBI B3aUMOJICUCTBUS KATyLIKU C
TOKOM M MarHura OT CHJIbl U Ha-
IIpaBJIEHUS TOKA B  KaTyLIKE;
AHanus cuTyaluui MpaKkTH4ECKOro
MIPUMEHEHHUS AJIEKTPOMAarHuToB (B
OBITOBBIX TEXHUYECKUX
YCTPOWCTBAX, MPOMBIIIIEHHOCTH,

YCTHBII  OIIPOC;
NUCHLMEHHBIN
KOHTPOJIb;

MpaKTHYeCcKast
pabora;
CaMOOIIEHKa
HCIIOJIb30BAHUEM
«OLIEHOYHOTO
JINCTay;

C




MEHIINHE);
N3ydyeHue nelcTBUS MarHUTHOTO
MoJsl Ha IMPOBOJHUK C TOKOM;

N3yuenue JNEUCTBUS
AIEKTPOBUTATENS;

N3zmepenne KITA
AIEKTPOJBUTATEILHON YCTAHOBKU;
Pacno3naBanue u aHanu3

Pa3IMYHBIX IPUMEHEHUH 3JIEKTPO-
JBUTaTesei (TpaHcmnoprt, ObITOBbIE

yCTpOHCTBa " ap.);

2.4 [DnexTpoMarHuTHas MHIyKuus (4 0 OIBITEI o HUcciaea0BaHuIo|Y CTHRIN OIIpoC;
SIBIIEHHUS AJIIEKTPOMArHUTHOM|KOHTPOJIbHAS
WHAYKIAH: ucclieJJoBaHue|pabora;
N3MEHEHHH 3HAuYCHUS H|CaMOOILICHKa C
HaTpaBIIECHUS WHAYKIIHOHHOTO|UCTIOIh30BaHHEM
TOKa, «O1eHo4YHoro

JINCTaY;

Hroro no pazneny 37

PesepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB (68 21
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TEMATHUYECKOE IIJTAHUPOBAHUE 9 knacc

Ne |HanmmenoBanmue KonnuecTBo yacoB [laTa Buns! nesrensHOCTH Bunpl, (bOopMBI[DJIEKTPOHHBI
/1 |pa3zaesnos U TEM U3y4EHUs KOHTPOJIS e
NPOTPaMMBT BCEl' |KOHTPOJIbHBIE [MPAKTUYECKUE (dpoBEIe)
0 paboThI paboThI o6pasoBare
bHBIC
pecypcsl
Paznen 1. Mexannueckue sBICHUS
1.1 [Mexanuueckoe 10 1 3 AHaM3 U OOCYXICHUE pPa3IUUHbBIX|Y CTHBIN OIIpoC;
IBUKEHHE U CHOCOOBI MIPUMEPOB MEXaHUYECKOTO/IBUKEHUS;|TUChMEHHBIH
€ro OINHCaHUs OOcyxaeHne rpaHul] MPUMEHUMOCTH|KOHTPOJIb;
MOJIeIH «MaTepHalIbHAATOUKA;|[KOHTPOJIbHAS
Ornucanue MEXaHUYEeCKOTo|pabora;
JIBUKCHHUSI pa3IMYHBIMU|TPAKTUYECKAs
cnocobamu(ypaBHEHHE, Tabnuia,[padora;
rpaduk); CaMOOIICHKA c
AHanu3 JKW3HEHHBIX CHUTyaluil, B|UCIOJIb30BaHUEM
KOTOPBIX nposiIsieTcs|«OIeHOYHOTO
OTHOCHUTEJIBHOCTh ~ MEXAaHUYECKOTO|JIUCTay;
JIBUKCHHUS,
Habnronenue MEXaHHUECKOTO
JIBUKCHHUSI Tena

OTHOCUTEIBHOPA3HBIX TEJl OTCYETA;
CpaBHeHHE TMyTe U TpaeKTOpUU
JBUKCHHSI OJTHOTO M TOTO XKe Tela
OTHOCHUTEIIFHO Pa3HBIX Tel OTCu&Ta;
AnHamu3z  texkcra  [amunes o0
OTHOCHUTEIBHOCTH

JIBVKCHVISI; BBITIOJTHCHUE 3aJaHUA TI0
TEKCTY (cMBICTIOBOE YTCHUE);
Omnpenenenne cpenHed  CKOPOCTH




CKOJIb)KEHUSI OpycKa WU JIBUXKEHUS
mapuKa Mo HAKJIOHHOM TIIJIOCKOCTH;
AHanuz M 00CyXJeHHE CII0COO0B

NpUOIMKEHHOTO onpeeaeHus
MIHOBEHHOM CKOpOCTH;
Omnpenenenne CKOPOCTH

PaBHOMEPHOIO JIBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJIEIH DJIEKTPUUECKOTO
aBTOMOOMIIS " T. 1.);
Omnpenenenne MmyTH, MPONAECHHOTO 3a
JAHHBI TPOMEXYTOK BPEMEHM, U
CKOpPOCTHM  Tela 10  rpapuky
3aBHCHUMOCTH Iy TUPaBHOMEPHOTO

JIBHOKEHUS oT BPEMCHU;
Ob6cyxneHue BO3MOJKHBIX
OPUHIMIOB  JIGUCTBHUS  TPUOOPOB,
U3MEPSIONINX CKOpOCTh
(ciuoMeTpoB);

Boluncnenue myTd ¥ CKOPOCTH IpHU
PaBHOYCKOPEHHOM TPSIMOJMHEHTHOM
JIBJKEHUU Tena;
Onpenenenue NpOWICHHOTO MYyTH U
YCKOpPEHHUS!  JIBIKEHHUS Tela 1O
rpaduKy 3aBHCHUMOCTH  CKOPOCTHU
PaBHOYCKOPEHHOTO MPSIMOJIMHEIHOTO
JIBUKEHHUSI  Telna  OT  BPEMEHH;
OmnpeneneHne yckopeHMsl Tena IpU
PaBHOYCKOPEHHOM  JBHKEHMHM  TIO
HaKJIOHHOM IUIOCKOCTH;
Nsmepenne mnepuoma W 4acTOTHI
oOpallleHusi Tela IO OKPYXKHOCTH;
Omnpenenenne CKOPOCTH
PAaBHOMEPHOTO JBUXKEHHUsI Tejla MO




OKPY>KHOCTH;
Pemienne 3amad Ha onpeneneHue

KMHEMaTU4YECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBUKCHUS
pa3IMUHBIX BU/IOB;
PacnosnaBanme u npubIMKEHHOE
OIHCaHue pa3IMUYHBIX BHJIOB
MEXaHUYECKOTO JIBUKEHUS B

IpupoJie M TEXHHWKE (HAa MpUMepax
CcBOOOJIHO MAaAAIONINX TEH, NBIKEHUS
JKHUBOTHBIX, HEOECHBIX Te,
TPAHCIIOPTHBIX CPEACTB W [Ip.);

1.2

BiaumoaencTBUE TEN

Habnronenue m 00CyXIIeHHE ONBITOB
C JBWKEHHEM TeJa MPU YMEHBIIICHUH
BIIMSIHUSA TIPYTHX Tell,
MPETSATCTBYOIINX JBOKEHUIO;
Amnanmus TEKCTa lamunes c
OIMCAHUEM MBICICHHOTO JKCIIEpH-
MEHTa, OOOCHOBBLIBAIOIIEIO 3aKOH
WHEPIMH; BBIOJHCHUE 3aJlaHUi TI0
TEKCTY (cMBICITOBOE YTCHHE);
OO0cyxaeHue BO3MOYKHOCTH
BHITIOJTHCHMSI 3aKOHA WHEPIHHA B
pa3inYHbIX ~ CHUCTEMaxX  OTCYETa;
Habnronenue " o0CyX1eHune
MEXaHUYECKHUX SIBJICHUH, npo-
UCXOJSIIMX B CHCTEeME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM IBWKEHUU
OTHOCHUTENbHO KabuHeTa (DU3HKHY;
JelictBUs ¢ BEKTOpaMu  CHIIL:

Y CTHBIN OIIpOC;
MHUCHMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHYeCKas
pabora;
TECTUPOBAHHUE;
CaMOOIICHKA c
HCIIOIL30BaHUEM
«O1eHoYHOoro
JINCTaY;




BBIIIOJIHEHHUE 3aJaHUM II0 CIIOKEHUIO

" BBIYHTAHHUIO BEKTOPOB;
HabGmonenue w/wnu  mpoBeneHue
OIIBITOB, JIEMOHCTPHPYFOIIIHAX

3aBUCHUMOCTb YCKOpPEHHMS Tela OT
MIPUJIOKEHHOM K HEMY CHJIBI U MacChl
Tena;

AHanmu3 W OOBSCHEHHE SIBJICHHHA C
UCIIOJIB30BAaHUEM BTOPOIO  3aKOHA
HrroToHa;

Pemenne 3amad ¢ HCHOJIB30BaHUEM
BTOpOro 3akoHa HeroToHA M npaBuia
CIIOKEHHUS CUJI,
Omnpenenenne XECTKOCTH NPYKUHBI;
AHanu3  cuTyaluii, B  KOTOpPBIX
HaOmomaroTcss  ynpyrue  aedop-
Maluil, W UX OOBSICHEHHE C
WCIONb30BaHUEeM  3akoHa  ['yka;
Pemenne 3amad ¢ HCHOIB30BaHUEM
3aKOHa I'yka;
HccnenoBanue 3aBUCHUMOCTH  CHJIBI
TPEHUSI  CKOJBKEHUS  OT  CHJIBI

HOPMaJIbHOTO JIaBIICHHUSL.
Ob6cyxnenue pe3yJIbTaToB
UCCIIEI0BAHMS,

Onpenenenve kodpduueHTa TpeHUs
CKOJIB)KEHHUS,

I/I3MepeHHe CHJIbI TPEHHUA IIOKOS,
Pemenne 3amad ¢ HCHOJIB30BAHUEM
dbopMynel IS CWIIBI  TPEHUS
CKOJIB)KEHHUS,

Ananns JABMOKCHUSI TEJ TOJBKO IION
JNeCTBUEM — CHJIBI  TSKECTH  —




CBOOOIHOTO MaJICHUS;

OO0BsACHEHHE HE3aBUCUMOCTH
YCKOpeHHUsi CBOOOJHOTO TaJeHUs OT
MAaccChl Tena;

OneHka BEJIMYUHBI CUJIBI TATOTEHUS,
JICHCTBYIOIIEH MEXKIY BYMs TE€JIaMH
(s pa3HBIX Mmacc);
AHanu3 JABW)KEHHS HEOECHBIX Tel
MO ACWCTBUEM CHIIBI TATOTEHUS (C
HCIIOJIb30BAaHUEM  JTOTIOJHUTEIBHBIX
HUCTOYHUKOB uHpOpMaIUN);
Pemenne 3amad ¢ MCHoJIb30BaHUEM
3aKOHAa BCEMHPHOIO TATOTEHUSA U
dbopmynel It pacu€ta  CHIIBI
TSKECTH;

AHanu3  OpPUTMHAIBHOTO  TEKCTa,
ONKCBIBAIOLIETO TIPOSBIICHUS 3aKOHA
BCEMHMPHOTI'O TATOTEHUS; BBITIOJHEHUE
3aJJaHUi 10 TEKCTy (CMBICIOBOE
YTEeHUE);

Habmronenue u o6cykJieHUE OIBITOB
[0 M3MEHEHHIO Beca Tena Ipu

YCKOPEHHOM JBUKECHUU;
AHanu3 ycloBUIl BO3HUKHOBEHUS
HEBECOMOCTH u NIEPETPY3KH;

Pemenue 3amad Ha onpeneneHne Beca
TeJa B Pa3IMYHBIX  YCJIOBHSIX;
AHau3 cuJjl, JEUCTBYIOIIUX Ha TEJO,
MOKOsIIeeCs Ha OIIOpE;
Onpenenenue LIEHTpA TSKECTHU
Pa3IUYHBIX TEN;




1.3

3aKOHBI COXpaHCHUA

HaGmoienue u 06cyX/1eHUE OTBITOB,
JIEMOHCTPHUPYIOIINX nepenavy
HMMITyJIbCA TIPU B3aUMOJICVCTBUU TEI,
3aKOH COXPaHEHHsI HUMITyJbCa IpHU
abCONIIOTHO YIPYrOM W HEYNpPyrom
B3aMOJCHCTBUN TeI,
AHanmu3 cuTyaluidi B OKpY’Karolleu
JKU3HU C HCMOJBb30BAHHEM 3aKOHA

COXpaHEeHUs HMITYJIbCa;
Pacnio3naBpanne SIBJICHUS
PEaKTUBHOTO JBUKEHHUS B IPUPOAE U
texuuke (MC —  Ouosorus);

[IpumeHeHre 3aKOHA COXpaHEHUs
UMITyJIbCca U pacuéra pe3ysIbTaToB
B3aMMOJICHCTBHS Tenl (Ha TpuMepax
HEYIIPYroro B3aUMO/ICUCTBUS,
VOPYTOro IEHTPAIbHOTO  B3aUMO-
)IeﬁCTBHﬂ ABYX OAWHAKOBBIX TECII,
OTHO M3 KOTOPBHIX HEMOJABUKHO);
Pemrenne 3amad ¢ MCHOIB30BaHUEM
3aKOHA  COXPAaHEHUS  HUMITYJIIbCa;
Ompenenenue paboThI CHITBI
VOPYrOCTH TpH TOIBEME Tpy3a ¢
HUCIIOJIB30BAHUEM HCIIOABUXHOIO H

IMOJIBHKHOTO OJIOKOB;
Nsmepenne MOIIIHOCTH;
N3mepenrie NOoTeHIUATbHON YHEPTUU
YIpYro neopMUPOBAHHOM
MPYKUHBL;

N3mepeHre KHUHETHMYECKOW HHEpruu
Tena I0 JJIUHE TOPMO3HOIO IIyTH;
DKCIepUMEHTAIIBHOE CpaBHEHHUE
U3MEHEHUS MIOTCHIUAIbHOU 51

Y CTHBII OIIpOC;
MUCbMEHHBIN
KOHTPOJIb;
KOHTPOJIbHAS
pabora;
MpaKTHIecKast
pabora;




KMHETUYECKOW DJHEpPruil Tena Ipu

JIBUKCHUH o HAaKJIOHHOM
IIJIOCKOCTH;
DKcnepuMeHTaIbHAas IIpOBEpKaA

3aKOHa COXPAHEHUs MEXAHUYECKOU
SHEPTUU TPU CBOOOJHOM TAJCHUH;
[IpumeHeHne 3akoHa COXpAaHEHUS
MEXaHUYECKOM PHEPTUM ISl pacuéra
MOTCHIIMAILHOM W KMHETHYECKOM
SHEPru Tena;
Pemienne 3amad ¢ MCHOIB30BAaHHEM
3aKOHAa COXPAHEHUS MEXaHUYECKOU
SHEPIuu;
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Pa3znen 2. Mexanuueckue kojaeOaHus U BOJIHBI

2.1 |MexaHnuyeckue 7 0 HaGmonenue Kose0aHuit noA|Y CTHbIN OTpoc;
Kosie0aHus JNEHCTBHEM CHJI TSXKECTH U YINpPY-|THCbMEHHBII

rocTd U OOHapyXeHHe TOoJ00HBIX
KOJIeOaHWl B OKpY)KaroIIeM MHUPE;
AHanu3 koneOaHuil Tpy3a Ha HUTU U
Ha npyxuHe. OnpeneneHne 4acToThl
KoieOaHuil  MaTeMaTHYecKoro U

MPY>KUHHOTO MasiTHUKOB;
Habmronenue u 0ObSICHEHUE SABICHUS
pe30HaHca;

Hccnenosanue 3aBHUCUMOCTH

nepuoAa KoyieOaHW MOJBEIIEHHOTO
K HUTH Tpy3a OT JJJIUHBI HUTH;
[IpoBepka HE3aBUCHUMOCTH IEpHOJA
KoeOaHuil Tpy3a, MOABEIICHHOTO K

KOHTPOJIb;
HpaKTHYeCcKast
pabora;
TECTHPOBAHUE;




JICHTE, oT MaccChl rpy3a;
HaGmronenue n 06CyKaeHue ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCHMOCTD
nepuosa KoieOaHWd TPY>KUHHOTO
MagTHHKa OT MacCchl Tpy3a WU
XKECTKOCTU NPY>KUHEI,
[IpumeHeHne MaTeMaTUYECKOro U
MPY>)KUHHOTO MAasTHUKOB B Ka4yeCTBE
MOJIeJICH IJIsI OIKMCAHUS KOJcOaHUH B
OKpY>KaroIem MHpE;
Pemenne 3amady, CBI3aHHEIX C
BBIYMCJICHHEM WJIH OLIEHKOM YacTOTHI
(mepuona) Kosie0aHui;

2.2

Mexannueckue
3ByK

BOJIHBI.

OOHapyKeHHe M aHaJu3 BOJIHOBBIX
SABJICHUM B OKPYXKAIOIIEM MHpE;
Habnronenue pacrpocTpaHeHHs
MPOJIOJIBHBIX W TIOTIEPEYHBIX BOJH
(ma Momenu) u  OOHapyKeHHE
aHAJIOTHYHBIX BUJIOB BOJIH B MIPHUPO/IE

(3BYK, BOJISTHBIE BOJIHBI);
Bbrumcnenve  UIMHBI  BOJHBI U
CKOPOCTH pacrpocTpaHeHHUs
3BYKOBBIX BOJTH;
DKCIIEpUMEHTANFHOE  OTpe/eNieHUe
rpaHMIl JaCcTOTHI CJTBITIIAMBIX
3BYKOBBIX KOJICOAHUH;

HaOmronenne 3aBHUCHMOCTH BBICOTHI
3ByKa OT 4YacTOThl (B TOM YHCIIE C
HUCIIOJIB30BAHUEM MySLIKaJ'IBHI)IX
WHCTPYMEHTOBR);

HaOmronenue u o0ObSICHEHHE SIBICHUS

Y CTHBIN OIIpoc;
KOHTPOJIbHAs
pabora;




aKyCTUYECKOIO pe3oHaHca;
AHanu3  OpPUTMHAJIBHOTO  TEKCTa,

MOCBSIIEHHOTO HCIIOJIb30BAaHUIO
3ByKa (WM yJIbTpa3ByKa) B TEXHHUKE
(9x0moKarnus, YJIBTpa3BYyK B

MEAWIMHE W Jp.); BBIOJHEHUE
3aJJaHUi 10 TEKCTy (CMBICIOBOE
YTEeHUE);
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Pa3nen 3. DnexkTpoMarHuTHOE I0JIE€ U 3JIEKTPOMArHUTHBIE BOJIHBI

3.1 [9nexTpoMarHuTHOE 8 1 2 [Toctpoenue paccyKaeHu, Y CTHBII OIIpoc;
nojue 000CHOBBIBAIOIINX B3aMMOCBSI3b|{KOHTPOJIbHAS
3JIEKTPOMAarHUTHbIE NIEKTPUYECKOTO U MarHUTHOro|padora;
BOJIHBI TIOJIEH; [IpaKTUYECKast

DKCIepUMEHTAIbHOE M3y4YeHHE
CBOMCTB 3JIEKTPOMArHUTHBIX BOJH (B
TOM YHCIIE C IMOMOIIBI0 MOOHIBHOTO
tenedoHa);

AHamu3 PEHTICHOBCKUX CHHMKOB
YeJI0BEYECKOTO OpraHHU3Ma,
AHamu3  TEKCTOB, OIMCHIBAIOIINX
MIPOSIBIICHUS ANEKTPOMATHUTHOTO
W3Iy4YCHUS] B  TPHUPOJE:  IKHUBBIE
OpPraHM3Mbl, W3Iy4eHUsT HEOECHBIX
Ten (cMBICTIOBOE YTCHUE);
Pacrio3naBanue U aHAIU3 Pa3IMYHBIX
pUMEHEHUH AIIEKTPOMArHUTHBIX
BOJIH B TEXHHKE;
Pemrenne 3amad ¢ MCHOIB30BaHUEM
bopmyn JUTSt CKOpOCTHU

pabora;




QJICKTPOMATrHUTHBIX  BOJIH, JIMHBI

BOJIHBI u qaCTOThI CB€Ta,
Hroro no pazgeny
Paznen 4. CBeroBble siBICHUS
4.1 [3akoHBI Ha6mronenue ONBITOB,|Y CTHBIN OIPOC;[pecypChl
pacrpoCcTpaHeHus CBETa JIEMOHCTPUPYIOLIUX SIBJICHHUE|[TPAaKTUYECKast
MPSIMOJIMHEMHOTO  pacnpocTpaHeHusi|padboTa;

cBeTa (BOBHUKHOBEHUE TEHH U TOJY-
TEHW), W WX HWHTEpOpETalus C
WCTIOJIb30BAHUEM TOHSTHUS CBETOBOTO
ny4a;

OObsicHeHHE W MOJEIMPOBAHUE
COJTHEYHOTO M JIYHHOTO 3aTMEHHUIi,
HccnenoBanne 3aBUCUMOCTH  yriia
OTPaXEHHs CBETOBOTO JIyya OT yria
MaJCHHUS,

N3yuenne cBOWCTB M300pakeHUs B
TUIOCKOM 3epKare;
HaOmronenrne u 0oOBSICHEHUE OIBITOB
0 TMOJYyYEHHI0 M300paXeHuH B
BOTHYTOM W BBIIIYKJIOM 3€pKajax.
HaGmonenue u 00BsSCHEHHE OMBITOB
M0 TIPEJTOMJICHUIO CBETa Ha TPAHHUIIE
pa3IMuYHBIX Cpel, B TOM 4YHUCIe
ONBITOB C TIOJIHBIM BHYTPEHHUM
OTpa’keHUEM;

HccnenoBanne 3aBHCUMOCTH  yIJia
MpEeNOMIICHUsT OT yIJia TaJeHus
CBETOBOTO JIy4a Ha TPaHHIIC «BO3TYX
—CTEeKIIO;




Pacrio3HaBaHue SIBICHHI OTpa)keHUS
nu HpeJ’IOMJ’IeHI/IH CBETa B
[MOBCEIHEBHON KU3HHM. AHaIM3 U
O6’B$ICHCHI/IC SABJICHUS OIITHYCCKOTO
MUpaxa;

Pemenrie 3amad ¢ HCIOIB30BaHUEM
3aKOHOB OTPAXXCHUS M TPEITOMIICHUS
CBETa;

4.2

JInH3EI U OIITUYECKUE|S

pUOOpPHI

[Tomyuenue N300paxeHui c
NIOMOIIBI0 COOMpArOIIe M paccer-
Baromien JINH3;
Omnpenenenue (dokycHoro
pacCTOSHUST W ONTHYECKOW CHIIBI
cobupatomieit JIMH3BL;
AHanu3 yCTpOHCTBAa W TPUHIIHIIA
JNEWCTBHS HEKOTOPBIX ONTHYE CKUX
pruOOpPOB: ¢doroamnmapara,
MHKpockoma, — Teneckoma(MC — —
ouosnorus, aCTpOHOMHUS);
AHanu3 SBICHUH OJIM30PYKOCTH H
JATbHO30PKOCTH, NpUHIIKATA
neiictBust oukoB (MC — Ouomnorus);

Y CTHBIN OIIpOC;
MMHMChbMEHHBIM
KOHTPOJIb;
MpaKkTUYeCcKast
pabora;

4.3

PasnoxxeHune
CBETa B CIICKT

oenoro|5

HabGmromenne  mo  pasioXKEHHIO
Oenoro cBeTa B CIICKTD;
Habmronenue u oObSICHEHHE OIBITOB
10 TOJYyYCHUIO OElloro cBera IpH
CIIOKCHUM CBETa pa3HbIX IBETOB;
[IpoBeneHne U OOBSCHEHHE OIBITOB
Mo BOCHPUATUIO HOBCTa NPCIAMETOB

Y CTHBIN OIIpoC;
KOHTPOJIbHAS
pabora;
MpaKTHYecKas
pabora;




IpU UX HAOJIOJCHUH Yepe3 IBETOBbIC
GuIbTPHI (uBeTHbIE OUKH);

Hroro no pazgeny
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Paznen 5. KBanToBble ABJIEHUA

5.1 |Ucnyckanue n
MOTJIOIIEHHE
aTOMOM

CBCTa

5

OO6cyxneHne eI OTIBITOB
Pezepdpopna mo  wmccienoBaHUIO
aTOMOB, BBIJBIDKEHHE THIIOTE3 O
BO3MOXKHBIX pEe3yJlbTaTax OIBITOB B
3aBUCUMOCTH OT IPEINOoIaraeMoro
CTPOEHUSI aTOMOB, (OPMYIHPOBAHUE
BHIBOJIOB W3 pE3yJbTaTOB OIIBITOB;
O6cyxnenue MIPOTUBOPEYHIA
IJJAHETApHOM  MOJEIM aToMa H
OCHOBaHMM i1 TUnore3sl bopa o
CTallMOHAPHBIX OPOUTAX AIEKTPOHOB;
HaGmonenue CIUTOLIHBIX u
JMHEHYATBIX CHEKTPOB W3IYUYCHUS
pa3nuyHbIX BemecTB. OObsACHEHHE
JMHEHYATBIX CIIEKTPOB HW3ITYUYCHHUS;

Y CTHBIN OIIpoc;
MUCbMEHHBIN
KOHTPOJIb;
MpaKTHYeCKast
pabora;

5.2 |Crpoenue
sapa

aTOMHOTI'O

OO6cyxIeHre BO3MOXKHBIX THIIOTE3 O
MOICIISIX CTpOCHUS Anpa;
Ompenenenue cocraBa siiep 1O
3aJIaHHBIM MacCOBBIM U 3apsiIOBBIM
YypcaaM H 10  IIOJIOKEHHIO B
MEPUOJUYECKON CHCTEME AJIIEMEHTOB
MC — XUMHUS);
AHaJIN3 U3MEHEHHUsI COCTaBa sapa U
€ro TMOJIOKEHHUSI B MEPUOJUYECKON

Y CTHBII OIIpOC;
MHUCHEMEHHBIN
KOHTPOJIb;
TECTUPOBAHUE;




CUCTEMC npu ApaIuOaKTUBHOCTHU

MC — XUMHUS);
HccnenoBanue TPEKOB adacTHIl I10
TOTOBBIM ¢dotorpadusim;
OOHapy>xeHue u U3MepeHue
paguamoHHoro (oHa C TMOMOIIBIO
J03UMETpa, OLIEHKa ero
MHTEHCUBHOCTH,

AHanu3 OMOJIOTUYECKUX M3MEHEHHH,
MPOUCXOJSINX  TOJX  JACHCTBUEM
panuoakTUBHBIX M3nyyeHnid (MC —
ouonorus);

Hcnons3oBanue paZioaKTUBHBIX
m3nyyenuii B wmeauumHe (MC —
ouonorus);

53

A nepHble peakun

Pemenne 3amad Cc HCIOJIB30BAHUEM
3aKOHOB COXPAaHEHUS MAacCOBBIX U
3apsAA0BBIX YHCEN Ha OIPENEIICHUE
pe3yibTaTOB  SIIEPHBIX  PEaKLUW;
aHaImn3 BO3MO>KHOCTH WIH
HEBO3MOKHOCTH SICPHOM PpEaKLUU;

OneHka »JHeEpruuM CBS3U sAep C
HCIIOJIB30BAaHUEM (hopMyibL
OUHIITENHA,

O6cyxnenne MIEPCIIEKTHB
UCTIOJIb30BaHUS yIpaBiIsieMOro
TEPMOSIEPHOTO CUHTE3a;

OO6cyxneHue IIPEUMYIIECTB U
9KOJIOTHYECKUX MPOOIIeM, CBA3aHHBIX
c sanepHoi sHepretuko (MC —
AKOJIOTHSA);

Y CTHBIN OIIpoc;
MHCbMEHHBIN
KOHTPOJIb;
KOHTpOJIbHAS
pabora;
MIpaKTHYeCcKast
pabora;
CaMOOIIEHKa c
UCIIOJIb30BAaHUEM
«OneHo4Horo
JUCTaR;
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Paznen 6. IloBTOpUTEIHHO-0000IIAOIINN MOTYJTH

6.1 |Cucrematusanus nu/ll 0
000011IeHE
MIPEIMETHOTO
coz[epxcaHmI N OIIbITQA
EeATEIbHOCTH,

npuoOpeTéHHOTO TP
U3y4YEHUH BCETO0 Kypca
1076371871

BeimontHeHne  y4eOHBIX  3a/IaHHM,
TpeOyrommx JI€MOHCTpAIIUN
KOMIIETEHTHOCTEH,
XapaKTePU3YyOIIUX

€CTECTBEHHOHAYYHYIO IPaMOTHOCTb:-

NPUMEHEHUSI TOJyYEHHBIX 3HAHUH
TSt HAy4HOT'O 00BSCHEHUS
buznueckux SBJICHUN B

OKpYJKaroliel MpHUPOJE U MOBCETHEB
HOU KHU3HHU, a TaKXC BbIIBIICHUA

(bU3HIeCcKuX OCHOB psana
COBPCMCHHBIX TCXHOHOFHﬁ;-
IPUMEHEHUS OCBOCHHBIX

SKCIIEPUMEHTAJIbHBIX yYMEHUW 1S
uccaea0BaHus (PU3HUECKHUX SBIICHUM,
B TOM YHCJI€ JUIsl IPOBEPKU TUIIOTE3 U

BBISIBIICHHS 3aKOHOMEPHOCTEN;
Pemenue pacu€rHbIX 3a71a4, B TOM
qucie IIPEIOJIArAFOIINX

UCTIOJIb30BaHUE (PU3UUECKON MOJenu
U OCHOBAaHHBIX Ha COJAEP’KaHUU
pa3NIUYHBIX pa3/ienoB Kypca (U3NKHU;
BrimonHeHne u 3ammTa TpyNHOBBIX
WIA HMHIUBUIYaJbHBIX  IPOEKTOB,
CBSI3aHHBIX C COJEepKaHHEM Kypca
bu3uKy;

Y CTHBIN OIIpoc;

MHACHMEHHBIHN
KOHTPOJIb;
TECTUPOBAHUE;
CaMOOIICHKA
HUCIIOIb30BaAHUEM
«O1eHoYHOT 0
JINCTa;

C




Hroro no pasgeny

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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