I'ocynapcTBeHHOe 010/1zKeTHOE 001Ie00pa3oBaTe/ibHOE yupesxkaeHne Camapckoii 00J1acTi cpeaHss
o0meodpasoBaTeapHas mKoJa «LlenTp o0pazoBanns» numenu I'epost CoBerckoro Coroza B.H.®enoroBa noc.
BapaamoBo myHnunajgsnoro paiiona Cei3panckuii Camapckoii od1actu

PaccmoTtpeno u npuHsITO Ha CornacoBaHo VYTBepxkaaro
3acenannu MO TOYHBIX HAyK U.o. pyxoBoautens PameHnckoro [Tpuka3z Ne 1080 ot 15.08.2024 1.
IIporoxoa Ne 1 ot 15.08.2024 r. ¢bununaga

PyxoBomurenms MO

Bapnamosa O.B. [ep6ans O.C. ITapdenona N.T.

C=RU, OU=gupektop, O=BOY COW LeHTp

obpasoBaHua noc. Bapnamoso, CN=lNapdeHoBa

NpwuHa NeHHagbeBHa, E=varlam_sch@samara.edu.ru
ll ‘\ 00e75647¢ff1c00d36

2024.08.15 15:23:17+04'00'

PABOYASA ITPOT'PAMMA

yueOHOoro npeamera « ®U3nKa

U1 oOyyarommxcst /-9 Ki1accoB

2024r.



HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gu3rke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TMOJIO)KEHUM u TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOH 00pa3oBaresibHOW mporpammsbl, npeacraBieHHbix B PI'OC OO0, a Takke ¢
yuétoM (enepaibHON pabodeil mporpamMmbl BocmuTaHus W KoHIenuu mpernogaBaHus
y4ueOHoro npeamera « DU3nKay.

ConepxaHue mporpaMMbl  T0  (U3MKE  HampaBieHO Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHON T'PaMOTHOCTUA OOYyYarOUIUXCsl U OpraHu3aIuio u3ydeHus: GU3nKu Ha
JesITeIbHOCTHOM OcHOBE. B mporpamme no ¢pu3nke yUUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeaMera B peanmzanuu TpedboBanuidk @I'OC OOO Kk miIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM ~ pe3yJibTaTaM  OOy4YeHHUs, a TaKkKe MEXIPEIAMETHbIE CBSI3U
€CTECTBEHHOHAYUYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpeliesieHue yuyeOHOTro MaTepuayia Io
rojaM o0yueHus (1o Kjaccam), MpeajaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COAEPKAaHUA U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUaroImuXCs.

[IporpamMma mo ¢usuke pa3paboTaHa C IEJIbIO OKa3aHUS METOAMYECKON IMOMOIIU
YUHTEIIO0 B CO3IAHUH padoyeld MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3nuka SBIAETCS CHUCTEMOOOPA3yIOUIMM JUIsl E€CTECTBEHHOHAYYHBIX Y4YEOHBIX
MPEAMETOB, IMOCKOJbKY (DU3UYECKUE 3aKOHBI Jie)KAT B OCHOBE MPOLECCOB W SIBJICHUU,
M3Yy4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U (pu3nUecKor reorpadueil, BHOCUT BKJIA]l
B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, NpPENOCTaBIIseT HaumOojee SCHble 00paslibl
MPUMEHEHUsI HAy4YHOIO0 METO/a IMO3HAHMS, TO €CTh CIOc0o0a MOMy4YeHUs IJOCTOBEPHBIX
3HAHHUI O MUpE.

Omna w3 rIaBHBIX 3a1a4d  (U3UYECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0Opa30BaHMs COCTOUT B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K
HayKe y 00y4Jarommxcs.

N3yuenune ¢usznku Ha 0a30BOM YpPOBHE MPEANOJIAraeT OBJAJECHUE CIEIYIOLUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIIMMHU €CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOJIH30BATh HAYUHBIE T0KA3ATENbCTBA JJIS
MOJIy4EeHUs BBIBOJIOB.

Lenu u3yuenus (HU3MKA HA YPOBHE OCHOBHOTO 00IIero oO0pa3oBaHUs OMpeIeIeHbI B
Konnenmuu mnpenopaBanus ydeOHoro mnpeamera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3auax Poccutickon Oenepanny, peanu3yromux OCHOBHBIE
00111e00pa3oBaTeNIbHbIC MPOrpPaMMBbI, YTBEPXKAEHHOU pemenremM Koserun MuHuctepcTBa
npocsetenust Poccutickoit denepanuu (mpotokoi ot 3 aexkadbps 2019 r. Ne [1IK4BH).

e usyyenus pusukm:



npuoOpeTeHre MHTEpeca M CTPEMIICHHUs] OOyYarolMXcs K HaAyYHOMY H3YUYEHHUIO
MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJAE TMO3HaHMA H (OPMHUPOBAHUE
UCCIIEN0BATEIBbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMS KaK pe3yJibTaTa HU3Y4YeHHUsI OCHOB
CTpOCHHS MaTepuH U (yHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHrue TpEACTaBICHUH O ponu (U3UKK JUIsI  Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUA O BO3MOXKHBIX cepax Oyaymied mpodeccuoHalIbHON
NEeSTEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalibHENIIEeMy O0y4YEeHUIO B
3TOM HAINpPaBJICHUU.

JlocTikeHre 3THX Ielied NporpaMmbl MO (U3UKE Ha YPOBHE OCHOBHOI'O OOMLIETro
oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIIEAYIOUINX 3a8a4;

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOPETECHUE YMEHHUN ONUCHIBAaTh U OOBACHATH (U3UYECKHE SIBICHUSA C
HCITOJTH30BAaHUEM TTOTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIUX PACUETHBIX 3aJlay C MCHOJIb30BaHUEM
bu3HUEeCKUX MOJIENIEeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE yMEHWU HAOMIOMAaTh TPHUPOAHBIC SBICHUS MW BBIMOJIHATH OIIBITHI,
nabopaTopHble padOThl U HKCIIEPUMEHTAJILHBIE UCCIIEA0BAHMS C UCIIOJIb30BAaHUEM
U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE PUEMOB pabOThl ¢ HHGOPMAIHEH HU3HUUECKOTO COJIEPKAHUSs, BKIIFOYAsI
UH(GOPMAITUIO O COBPEMEHHBIX JOCTHKEHUSX (U3MKH, aHAIU3 M KPUTHUYECKOE
OLICHHBaHUE UH(OpMaIIIH;

3HAKOMCTBO cO cdepamu TpoPecCUOHATILHONW JEATEeIbHOCTH, CBSI3aHHBIMHU C
(GU3HKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTHXKCHHSIX
(bu3HUecKo HayKu.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHust oTBoAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJlel0), B 8 Kjacce
— 68 uacoB (2 uaca B Hememwo), B 9 kmacce — 102 uaca (3 waca B HeAeNi0).

[Ipennaraemslii B mporpaMmmMe nmo Qpu3uke rnepeyeHs J1abopaTopHbIX padOT U OMBITOB
HOCHUT PEKOMEHIATENbHBIA XapaKkTep, YUUTEIb JejlaeT BRIOOp MpOoBeneHUs 1a00paTOPHBIX
paboT W OMBITOB C YYETOM HWHIUWBHUAYAJIbHBIX OCOOEHHOCTEH OOYydYarolIuXcCs, CIHUCKa
AKCIIEPUMEHTAJIBHBIX 3aJaHuil, MPearaéMblX B PaMKaX OCHOBHOI'O TOCYJApCTBEHHOIO
AK3aMeHa 10 (PHU3HKE.



COIEPKXAHUE OBYYEHUA

7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®uznka — Hayka o0 npupoge. ABieHus npuponabl. PU3NYECKUE ABICHUS:
MEXaHUYECKUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenUUuHbl. M3Mepenue guinyueckux BeluyuH. Ousznyeckue npudopsbl.
ITorpemHocTs M3MEpEeHN. MeXnyHapOaHAs CHCTEMA EAUHULL.

Kak ¢usuka w©  JApyrue  eCTeCTBEHHbIE  HAyKHM  H3Y4alOT  MPUPOIY.
EcTecTBeHHOHAYUHBIN METOJ MO3HAHUS: HAOIIOACHUE, TOCTAHOBKA HAYYHOTO BOIPOCA,
BBIIBHJKEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIIOTE3, 0OBICHEHUE HAOII01aeMOTro
sBieHus. Onucanue GU3NUECKUX SIBICHUM C IOMOIIBIO MOJICIICH.

Jlemoncmpayuu.

1. MexaHuudeckue, TeIJIOBbIE, JICKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBIICHHUS.

2. Ousnyeckue MNPUOOPHI U MpoIEAypa MNPSAMBIX HM3MEPEHU aHAJIOrOBBIM H

U (POBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OmnpeneneHre UEHbI IeJIEHUs HIKaJIbl U3MEPUTEIBHOTO Tprbopa.
N3mepenne paccTOsTHUM.
N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.
Omnpenenenue pa3MepoB MaJbIX TEJ.
N3mepenue Temmeparypsl MPU MOMOIIU KUIKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIepaTyphbl.
6. [IpoBeneHue uccienoBaHUs MO MPOBEPKE TUIIOTE3BI: NATbHOCTH MOJETA IIApUKa,
MYIEHHOTO TOPU30HTAIILHO, TEM O0JIbIIIEe, YeM OO0JIbIlIE BHICOTA ITYCKA.

Paszpnea 2. [lepBoHayajibHble CBEACHUS O CTPOCHUH BELIECTBA.

Crtpoenue BelecTBa: aTOMbl U MOJIEKYJIbl, UX pa3mepbl. OMbIThI, JT0Ka3bIBAIOLIUE
JTVMCKPETHOE CTPOEHHE BEIIECTBA.

JIBr>keHue yactul BemiectBa. CBs3b CKOPOCTH JBHKEHUS YACTHUIL C TEMIIEPATYPOL.
bpoynoBckoe nBmwxkenue, nuddysus. BzaumonelicTBre 4acTUIl BEIIECTBA: TPUTSHDKCHHUE U
OTTAJIKUBaHUE.

SARE I

ArperaTtHple COCTOSHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH H TBEPIBIX
(kpucTamunyeckux) Tel. B3auMocBS3b MEXIy CBONCTBAMH BEIIECTB B  Pa3HBIX
arperaTHpIX COCTOSHUAX W HX aTOMHOMOJIEKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI BO/IBI.

Jemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO IBH>KEHHSI.

2. Habmonenue nuddysun.

3. HaOmonenue sBrneHu#, OOBACHSIOIUXCA NPUTSKEHHUEM WIA OTTAJIKHBAaHUEM

YaCcTHI] BELIECTBA.



Jlabopamopnwie pabomuel u onvimol.

1. Ouenka nuameTpa aToMa METOJIOM PSIOB (C MCTIONb30BaHUeM GoTorpaduii).

2. OTBITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OnbIThl 1O 0OHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHHe U B3auMOo/IelicTBHE TeJl.

Mexannueckoe nBuxkeHHe. PaBHOMEpHOE M HepaBHOMEpHOE JBUkeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBUKEHUU. Pacy€T myTH 1 BpeMEHHU JIBUKEHUS.

SABneHue uHEpUUKU. 3aKOH UHEPIIMU. B3auMoeicTBre Tl Kak MPUYMHA U3MEHEHUS
CKOpPOCTH JABUKEHHMS Tesl. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHOoCTh BemecTBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BEIIECTRA.

Cuiia Kak XapakTepucTHKa B3aumojiecTBusa Ten. Cuia ynpyroctd U 3akoH ['yka.
N3mepenune cuiibl ¢ MOMOIIBI0 TUHAMOMETpA. SBJIeHUE TATOTEHHS U cuia TsokecTh. Cuna
TSOKECTH Ha Apyrux raHerax. Bec tema. HeBecomocts. CliokeHH€E CUJl, HAIPaBICHHBIX
1o oiHOM npsmoi. PaBHonelicTBytomas cuii. Cuna TpeHus. TpeHue CKOJIbKEHHS U TPEHUE
MoKosA. TpeHue B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

HaOnronenne MexaHun4ecKoro ABUKEHUS Tela.
N3MepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HabGnronenue siBneHust HHEPIUU.
HaOnronenune naMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEI.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.
. CnoxxeHue cui, HalpaBJIEHHBIX MO OAHOUN MPSIMOIA.
JIaﬁopamopubte pabomul u onvimel.
1. Ompenenenue CKOPOCTH PABHOMEPHOTO JIBMKEHUSA (IIAPUKa B )KUJIKOCTU, MOJICIIN
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).
2. OmpeneneHue CpeaHEW CKOPOCTH CKONBXKEHHs Opycka WM IIapuKa [0
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.
4. OmnbITbI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (edopmaiiun) npy>KuHbI
OT MPUWJIOKEHHOMN CHUJIBL.
5. OnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJILKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOLINUXCS IOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMAKOCTEN M ra30B.

Hanenue. CrnocoObl yMEHBIIEHHMS W YBeJIWYeHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JABJICHUS raza oT 00bEma, Temrepatypsbl. [lepenavya naBneHus TBEPABIMU
TeJlaMH, SKUJIKOCTIMU W Ta3zamu. 3akoH Ilackams. IIHeBMaTHM4ecKHe MallIMHBI.
3aBUCMMOCTh JIaBJICHHSI JKUJIKOCTH OT TIOyOWHBL. [ 'HMapocTaTWyecKkuid mapaaokc.
Coobmatomuecs cocynbl. [ uapaBinueckiue MEXaHU3MbI.

Atmochepa 3emsm u armocdepHoe pgamieHue. [lpuyuuHBI  CyliecTBOBaHUS
BO3yIIHOM 00osnouku 3emun. OnbiT Toppuuennu. M3mepenne atMochepHOro JaBieHUS.

ok wnE
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3aBUCHUMOCTb aTMOC(EPHOro AaBJIEHUSI OT BBICOTBHI HAJl ypoBHEM Mops. [Ipubopsl s
U3MEepEeHHs aTMOC(HEPHOTO JaBJICHUS.
JlelicTBUE KUAKOCTM W Ta3a Ha IMOIPY)KEHHOE B HHUX Teno. BrlTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.
Jemoncmpayuu.

ok wnE
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3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

Coobnraroiuecs: CoCy/ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCHUMOCTh BBITAJIKHUBAIOIIEH CWJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tejla U
MJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBre maBaHWs TeEN: IUIABAHWE WIIM TOTPYKEHUE TEJN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnepoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT O00bEMA MOrPYyXKEHHOU B
YKUJKOCTh YaCTH TeJIa.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJKHMBAOIIEH CHIIBI, JEWCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT MacChl Tena.

OneITel,  JAEMOHCTPUPYIOIUME  3aBUCUMOCTb  BBITAIKMBAIOIIEW  CHJIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTU, OT 00bEMA MOTPYKEHHON B KUIAKOCTh YaCTH
T€JIa U OT TUIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKHU U ONPENEIICHUE €€
rpy30H0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecus
peiuara. I[IpuMmeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY. «30JI0TOE€ TMPABUIION
mexanuku. KI1J[ mpocteix mexann3mMoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexanudeckast 3Heprusi. Kunernueckass 1 nmoTeHIMaIbHas >Heprus. [IpeBpaiienue
OJHOTO BUJa MEXAHUYECKON SHEPrUU B APYrol. 3aKOH COXPAHEHUS SHEPTUU B MEXaHHKE.

Jemoncmpayuu.

1.

[IprMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1.

Onpenenenue pabOTHl CHIIBI TPEHHUS NPU PABHOMEPHOM JBIXKEHHUU Tella IO
TOPU30HTAIILHOM ITIOBEPXHOCTH.

Hccnenosanue yciioBUil paBHOBECHs pblyara.

N3mepenne KII/] HakKJIOHHOM MIIIOCKOCTH.



4. V3ydeHue 3aKOHA COXpaHEHUSI MEXaHUYECKOW SHEPTHH.
8 KIIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIEC TOJOXKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUHM CTPOCHHS BEUIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKAAOINE OCHOBHBIC MOJIO0KEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopenu  TBEPIOTO, KHUAKOTO U  Ta3000pa3HOTO  COCTOSIHMM  BEIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHUE CBOMCTB Ira30B, JKUJIKOCTEN U TBEPIBIX
TE€I Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHO-KMHETHYECKOW Teopur. (CMauunBaHHe U
KauJUISIpHBIC SIBJICHUSA. TEII0BOE PaCIIMpEeHUE U CKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHHUS YACTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEH SHEpruu: TerJionepenadya u
coBepiieHre padboTel. Buabl Temionepeaaun: TeIIOMPOBOAHOCTb, KOHBEKITUS, N3TyUYCHUE.

KonuuectBo TemnoThl. Y aenbHas TEIIOEMKOCTh BellecTBa. Temioo0OMeH U TETIOBOE
paBHOBecHMe. YpaBHEHHE TEIJIOBOro OanaHca. [lnmaBmeHwe W OTBEpHEBaHUE
KPUCTAJUIMUECKUX BEIIECTB. YJAelbHas TeruioTa IuiaBiaeHus. I[lapooOpasoBanue u
koHaeHcanus. Mcnapenue. Kunenue. Y aenbHas Temnora mapooOpa3oBaHus. 3aBUCUMOCTD
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BrnaxunocTts Bo3yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpuntuner pabotel TermnoBeix aBurareneir KIIJ[ TeroBoro asuratens. TeroBbie
JBUTATEIIN U 3aIUTa OKPYKAOLIENH CPEIBI.

3aK0OH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TEIUJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBHKECHHUSI.

Habmonenune nuddysun.

Habmronenue sBIeHU cMauMBaHKS U KalMJLIIPHBIX SBICHUM.
Habntonenue TenioBoro pacimpeHus Ted.

akrownE

N3MeHeHne JaBiieHMs ra3a MpU HU3MEHEHMH OObEéMa W HarpeBaHUU WM
OXJIAXKJICHUH.

[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunsl Tenonepenaun.

OxunaxkaeHue npu COBEpUICHUU paOOTHI.

. HarpeBanue nipu coBepiiieHur padOThl BHEIITHUMU CUJIAMH.

10 CpaBHeHHE TEITUIOEMKOCTEHN pa3IMYHBIX BEIIECTB.

11.HabnroneHune KUTMeHusl.

12.HabnroaeHue mocTosTHCTBa TeMIIEpaTyphl TIPH TIJIaBJICHUH.

13.Mojaenu TEIUIOBBIX ABUTATEIIEN.

Jlabopamopnule padbomel u onvimol.

1. OnbIThl IO OOHAPYIKEHUIO NEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSKCHHUS.

© o~



2. OnbITHI N0 BBIPAIIMBAHUIO KPUCTAJIOB MTOBAPEHHOM COJIM UJTK caxapa.

3. OnbIThl O HAOMIONECHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH M TBEPIBIX
Tell.

4. OmnpenencHue AaBICHUS BO3AyXa B OJJIOHE HITIPHUIIA.

5. OmnbIThI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTDH JaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIM OXJIaXKICHUS.

6. [IpoBepka THMOTE3bI JTUHEHHOW 3aBHUCHUMOCTH [JIMHBI CTOJIOWKA J>KUJIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIEPATYPHI.

/. HabGmonenue wu3MEeHEHHsT BHYTPEHHEM OSHEpPruM Tella B  pe3yjbTaTe
TerUIonepeaauu U padoThl BHEITHUX CHUJI.

8. HccnenoBanue sBICHHS TEIJIOOOMEHA MPU CMEUIMBAHUHU XOJOJHOW U ropsyeit
BO/JIBI.

9. OnpeneneHue KoJIMYeCTBA TEIUIOTHI, MOJYYEHHOT'O BOJOW MpPHU TEMJIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUWIIUHIPOM.

10.Onpenenenune yienbHON TEMIOEMKOCTH BELIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHusl.

12.0Omnpenenenne OTHOCUTEILHON BIQKHOCTH BO3TyXa.

13.0Omnpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OmexkTpu3aums Ten. JIBa poma  SIEeKTpUYECKHMX  3apsAoB.  B3ammonenicTBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTh CUJIbI B3AMMOJCHCTBUS 3apsSIKEHHBIX Tl
OT BEJINYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onextpuyeckoe nosie. Hampspk€HHOCTH — 3yekTpuueckoro  mois.  I[IpuHoun
CYTNEPHO3ULMHU AEKTPUUECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmn onekTpuueckux 3apsnoB. OJEMEHTAPHBIA  JJEKTPUYECKUM  3apsii.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsza.

DJIEKTPUYECKUA TOK. YCJIOBHUSI CYHIECTBOBAHUS BJIEKTPUUECKOTrO TOKA. VICTOUHMKH
MOCTOSIHHOTO ~ ToKa. JIeMCTBUSL  3JEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

Onektpudeckas 1enb. Cuna Toka. DJIEKTpUueckoe HampsbkeHue. COImpOTUBIIEHUE
IIPOBOJIHMKA. Y JEIBHOE COINPOTHUBICHHE BenlecTBa. 3akoH Oma Juisl ydacTKa LEIH.
ITocnenoBarenbHOE M NTApaUIEIbBHOE COCIUHEHUE ITPOBOIHUKOB.

PaboTa 1 MOIIHOCTH 35eKTprUecKoro Toka. 3akoH [[xoyns—JIeHua. Dnekrpuyeckue
LEMU U TOTPEOUTENH IEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTossHHBIE MarHuTHl. B3anMoAEHCTBUE TOCTOSIHHBIX MarHUTOB. MarHUTHOE MOJIE.
MarauTtHoe Tmojie 3eMJIM M €ro 3HaueHWe i ku3HM Ha 3emue. OnbeIT OpcTena.
MarHutHOe MOJe IIEKTPUYECKOro Toka. [IprMeHeHne 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTeNlb MOCTOSIHHOTO
TOoKa. MIcnonb30BaHUE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



OnbiTel @apanes. SIBieHue diaeKTpoMarHuTHoO wuHAYKuWU. IlpaBuno Jlenna.
Onexrporenepatop. CriocoObl MOMYyYCHUS IIICKTPUUECKONW SHEPTUH. DIESKTPOCTAHIINHN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.
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DnexTpu3anus Tell.

JIBa poJa 3JIEKTPUYECKHX 3apsAI0B U B3AUMOJICHCTBUE 3apSyKEHHBIX TEJI.
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKass UHAYKIHS.

3aKOH COXPAHECHMS DJIEKTPUYECKUX 3apsI0B.

[IpOBOAHUKY U TUAJIEKTPUKH.

MopenrpoBaHUE CUIIOBBIX JIMHUN AIEKTPUYECKOTO MOJIS.

W cTOYHMKN TOCTOSIHHOTO TOKA.

. JIeficTBHA 2IEKTPUYECKOTO TOKA.

10 DIIEKTPUYECKUN TOK B 5KUIKOCTH.

11.T"a30BbIi1 pa3ps.

12.VI3mepeHne CUITbl TOKa aMIIEPMETPOM.

13.3mepenne 3IeKTPUISCKOTO HATPSHKCHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBICHUIA.

15.B3auMopeiicTBiE TOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHuEe HEBO3MOKHOCTH pa3ICICHUS TOJIFOCOB MarHNTA.
17.MonenupoBaHHE MarHATHBIX MOJIEH TTOCTOSSHHBIX MarHUTOB.
18.0meIT OpcTena.

19.MaruuTtHOE€ 1oJjie ToKa. DJICKTPOMArHuT.

20.leficTBHE€ MarHUTHOTO TIOJISl HA TIPOBOJTHUK C TOKOM.
21.D51eKTpoABUTATENb MIOCTOSTHHOTO TOKA.

22 .WccnenoBaHue SBICHUS DJIEKTPOMAarHUTHOW WHTYKITHH.
23.0mnbiTer Dapages.

24.3aBUCUMOCTh ~ HallpaBJCHUS  WHIAYKIIMOHHOTO TOKa OT YCJIOBHMA  €ro

BO3HHMKHOBCHMUSI.

25.27eKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.

1.
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OmeITel MO  HAOMIONEHWIO  DJICKTPU3AIMH  TeN  UHAYKIUMEH ©  TIpH
COTIPUKOCHOBEHHH.

HccnenoBanue nelCTBUS JIEKTPUUYECKOTO OIS HA MPOBOJHUKHU U JTUDJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUUECKON 1IETH TOCTOSTHHOTO TOKaA.

N3mepenne u peryaupoBaHue CHITbI TOKA.

N3mepenne u peryaupoBaHie HAMPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTh O3JEKTPUUECKOTO COMPOTUBIICHHUS
MPOBOJIHUKA OT €r0 JJIWHBI, TUIOIIAIA TONIEPEYHOTO CEYEHUS U MaTepHaa.



8. IlpoBepka mpaBuia CI0XKEHHs HANPSKEHUI IPU MOCIEI0BATEIIbHOM COEIUHEHUU
IBYX PE3UCTOPOB.

9. IlpoBepka npaBuia il CHIIbI TOKA IIPU MApaUIEIbHOM COEIMHEHUH PE3UCTOPOB.

10.Onpenenenne paboThl 3EKTPUUECKOTO TOKA, UIYIIErO Yepe3 PE3UCTOP.

11.0Onpenenenre MOIHOCTH JNEKTPUUECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOpE.

12.VccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKAa, HIYIIETO YEpe3 JAMIIOYKYy, OT
HaIpsKEHUS Ha HEW.

13.Onpenenenue KI1/] nHarpeBatens.

14.VccnenoBaHnne MarHUTHOTO B3aMOJAEUCTBUS TOCTOSIHHBIX MarHuTOB.

15.13ydyeHne MarHUTHOrO MOJsl MOCTOSHHBIX MAarHUTOB NpPHU HUX OOBEIUHEHUH U
pa3JelIeHuN.

16.VccnenoBanne AeiCTBUS SIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbITEl, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJAECHCTBUS KaTYIIKHU C
TOKOM U MarHuTa OoT CHJIbl TOKA U HaIPaBJICHUS TOKA B KaTyIIKE.

18.13yueHne aeiicTBUSI MAarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U u3y4eHrue paboThl JIEKTPOIBUTATEIS.

20.U3mepenne KIIJI snexTpoaBUraTeIbHON yCTaHOBKH.

21.0npITBI 1O MCCIEJOBAHUIO  SIBICHUSA  AJIEKTPOMArHUTHOM  WMHIYKIIMH:
UCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS HHAYKIMOHHOIO TOKA.

9 KVIACC

Pa3znen 8. Mexannuyeckue siBJIeHHS.

MexaHnueckoe JIBUKCHHUE. MarepuanbHas TOYKA. Cucrema OTCU€Ta.
OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUS. PaBHOMEpHOE MPAMOJIMHEWNHOE JIBUKECHHUE.
HepaBHomepHoOe npsiMOnMHENHOE ABMKEeHHE. CpeHsas U MTHOBEHHAs: CKOPOCTh Tella MPU
HEPABHOMEPHOM JBHKECHUH.

Yckopenne. PaBHOyckOpeHHOE MpsiMONHMHEHHOE aBkeHHEe. CB0OOOIHOE TaJICHHE.
Omnbitel [Nanumnes.

PaBHOoMepHOE ABMKEHME IO OKpy>KHOCTHU. [lepuos n yactota oOpaienus. JInHeitnas
Y yTJIOBAsi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBeii 3akoH Herotona. Bropoi 3akoH Herorona. Tperuin 3axkoH HeroTona.
[IpuHIMI CynepnoO3HuIIMU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJILXEHUSI, CUJIa TPEHUS
MOKOSI, APYTUE BUJIBI TPEHHUS.

Cwia TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MaJCHUS.
JIBmxenune ranetr Bokpyr CosHima. IlepBasi kocmuueckast ckopocTh. HeBecomocTh u
[IEpErpy3KH.

PaBHOBecue maTepuaibHON TOUKU. AOCOTIOTHO TBEPIOE Teno. PaBHOBecue TBEPI0TO
TeJa ¢ 3aKPEIUIEHHON OChIO BpameHuss. MomMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. W3meHeHue wumnyibca. Mmnynbe cunbl. 3aKOH COXpaHEHUS
MMIyJbca. PeakTMBHOE NBUKEHUE.



Mexannueckass padoTa M MOIIHOCTb. PaboTa cuil TSKECTH, YHNPYroCcTH, TPEHHS.
Cas13b 3Hepruu 1 pabotsl. [loTeHnanbHas 3Heprus Tena, HOJHATOTO HaJ MOBEPXHOCTHIO
3emud. [loTeHnnanbHas sHeprus cxkarou npykuHsl. Kunernueckas sHeprus. Teopema o
KMHETHYECKOW SHEPTUU. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPI M.

Jemoncmpayuu.

1.
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7.
8.
9.

Habnrogenne MexaHWYEeCKOTO JBIMDKCHHS Teja OTHOCHTEIHHO PAa3HBIX Tel
OTCUETA.

CpaBHEeHHME TyTed M TpPACKTOPUN JIBHJKEHHS OJHOIO M TOrO K€ Tela
OTHOCHUTENBHO Pa3HbIX TEN OTCUETA.

N3MepeHne ckopoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBHXKECHUSL.

Uccnenosanne npru3HakoB paBHOYCKOPEHHOTO JIBUXKEHUS.

HaOnronenue ABMKEHUS Tela MO OKPYKHOCTH.

Habnronenne MexaHWYeCKHX SIBJICHUHM, MPOUCXOASAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHUS TEJIa OT MACChl TeJla U IEUCTBYIOLIEH HAa HETO CUJIBI.
HaOnronenue paBeHcTBa CUIJI IPU B3aUMOICHCTBUM TEIL.

N3MeHeHue Beca Teia Mpyu yCKOPEHHOM JBHKCHUU.

10.Ilepenaua umirysibca nIpy B3aUMOJCHCTBUM TE.

11.IIpeoOpa3zoBaHus SJHEPTUH NPU B3aUMOICHCTBUU TEIL.

12.CoxpaHeHne UMITyJIbCca IPU HEYPYTOM B3aUMOICHCTBUH.

13.Coxpanenne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14 HaGnrogeHne peakTUBHOTO ABUKCHHUS.

15.CoxpaneHrie MEXaHUYECKOW PHEPTUHU TIPU CBOOOTHOM IaJICHUU.

16.CoxpaHeHre MEXaHMUYECKOH DSHEPTUM TpHU ABMKCHUM Tela TOJ JACHCTBHEM

MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

KoHcTpynpoBaHue TpakTa Uil pa3sroHa U JAJIbHEUIIEro paBHOMEPHOTO JIBUKEHHUS
IIapUKa WIN TEJIEKKH.

Omnpenenenre cpeHeEl CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUXKEHHUS IIapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOpEHHUs Tena MpU paBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHKCHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumores3bl: €ciu NPU PABHOYCKOPEHHOM JIB)KEHUM O€3 HaudaJbHOM
CKOPOCTH ITyTH OTHOCSTCA KaK psAX HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnepoBanue 3aBUCUMOCTU CHJIbI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JaBJICHUS.

Omnpenenenue kKorhuIUEeHTa TPEHHUS CKOTBKECHHS.



8. OmpeneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenne pabOTHI CWJIBI TPEHHS TPU PABHOMEPHOM JIBIDKCHHH TeJa TIO
TOPU30HTAIBHON NOBEPXHOCTH.

10.Omnpenenenne paboOTHl CHIIBI YIIPYTOCTH IIPHU MOIBEME TPy3a C UCIOJb30BAHUEM
HETIOIBI)KHOTO M TMOJIBHYKHOTO OJIOKOB.

11.V3ydeHue 3aKkoHa COXPaHEHUS] SHEPTUH.

Pa3nen 9. Mexannuyeckue KoJieOaHUsI U BOJIHbI.

Konebarenbnoe nBmkeHne. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWUMW: TEPHOI,
4acToTa, aMIIUTyAa. MaTreMaTH4ecKuil U pYyKUHHBIN MasTHUKU. [IpeBpalrieHue sHepruu
P KOJIeOaTeIbHOM JABHKESHUH.

3aryxatomue KojeOanus. BreiHyxneHHble konebanus. Pezonanc. MexaHnudeckue
BOJIHBI. CBOWCTBA MEXaHWYECKHUX BOJH. [IpomonbHble W TONEepedHble BOJHBI. J[inHA
BOJIHBI M CKOPOCTb €€ pacmpocTpaHeHHs. MexaHWyecKrhe BOJIHBI B TBEPAOM TeJeE,
CEMCMHUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. HMHpasByk u
yIBTPa3BYK.

Jlemoncmpayuu.

Habmronenue konebanuii Te o1 ISMCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha NPy KUHE.

HaOnronenue BoIHYXACHHBIX KOJIEOAaHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HaOntonenue 3aBUCMMOCTU BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnuie pabomel u onvimeol.

1. OmnpeneneHue 4acTOThl M IEPUOIa KOJIEOAHUM MATEMAaTHUYECKOTO MasiTHUKA.

2. OrmpeneneHne 4acTOTHl ¥ TIEpHojia KoeOaHul MPY>KUHHOTO MasTHHUKA.

3. HccnenoBanue 3aBMCHMOCTH Teproa KoJieOaHHMH IMOJBEIICHHOTO K HUTH Tpy3a

o0k wn e

OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH TIEpHOJIa KOJICOAHWM MPYKUHHOTO MasTHHUKA OT
MaccChl rpy3a.
5. IIpoBepka HE3aBUCUMOCTHU MEPHOJIa KojeObaHul rpysa, MoJBEIICHHOTO K HUTH, OT
Macchl rpy3a.
6. OmbITEI, NEMOHCTPHUPYIONIME 3aBUCUMOCTh IEpHUOaa KOJIEOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. V3mepeHue yCKOpeHUs: CBOOOHOTO TaJIeHHS.
Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE ToJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
AJEKTPOMArHuTHeIX  BOdH. [Ilkanma  »JIeKTpOMarHUTHBIX  BOJH.  Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DnekTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BoqHOBBIE CBOWCTBA CBETA.
Jlemoncmpayuu.



1. CaoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. W3yuyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIILHOTO Tele(oHa.

Pa3nen 11. CBeToBbIe AIBJICHHUS.

JlyueBas mopenn cBera. Mcrounukm cBeta. [IpsimosMHENMHOE pacnpoCTpaHEHHE
ceera. 3atMmenuss ComHna u Jlynel. Otpaxkenue cBera. llnockoe 3epkaio. 3akoH
OTpPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpesnoMiieHus: cBeta. [loiHOe BHYTpeHHEe OTpa’keHue
cBeta. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nydeir B nuH3e. OnTHueckas cucrema ¢oToamnmnapara, MUKPOCKOINa U
Teneckona. ['a3 kak onTudeckas cuctemMa. binm3opykocTs U JanbHO30PKOCTb.

Pasnoxxenne Oenoro ceeta B crnekTp. OnbiTel HetoTOHA. ClioKeHHE CHEKTPaIbHBIX
1BeToB. Jlucnepceus ceera.

Jemoncmpayuu.
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[IpsAMonMHEHOE pacIpOCTPAaHEHHUE CBETA.

OrtpaxxeHue cBera.

[Tonyuyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTHYeCKUH CBETOBO/.

Xon nyuel B coOMparolieit JInHse.

XoJ ny4yelr B pacCenBAIOIIEH JINH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeicTBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10.Mopgens ri1asa.

11.PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12.Tlomy4yenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.

1.
2.
3.
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WccnenoBanue 3aBUCUMOCTH yTJia OTPAKEHUSI CBETOBOTO JIy4a OT yTJia aJeHHUs.
N3yuenne XxapakTEepUCTUK N300paKeHHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBHCHMMOCTH yTjia MPEIOMIICHHS CBETOBOTO Jyda OT yria
MaJIeHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenue n300paXkeHN ¢ TOMOIIBI0 COOUPAOIIICH JIMH3HI.

Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOUPAIOIICH TUH3BI.
OMnBITHI IO Pa3IOKEHUIO OEJIOTO CBETA B CIICKTP.

OMBITH IO BOCHIPHATHIO IIBETA MPEIMETOB IMPU UX HAOIIOJACHUH Yepe3 IIBETOBBIC
(bUIBTPEL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Onbitel  Pezepdopna u mnaHerapHas wmojenb aroma. Mogenb atoma bopa.
Hcnyckanue u NorioieHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIEKTPBI.



PannoaktuBHOCTh. Anbda, 6eTa- U ramma-usnydenus. CTpoeHHEe aTOMHOTO siapa.
Hyxnonnas moaens atromHoro sigpa. M3oronsl. PagnoaktuBHbie npeBpamienus. [lepuon
ITOJTypacIiaia aTOMHBIX SIED.

SAnepHble peakunu. 3aKOHbI COXPAHEHUS 3apsAA0BOIO M MAacCOBOTO YHUCE. DHEPTHUs
CBSI3U aTOMHBIX saep. CBsA3p Maccel W JHEpruu. Peakiuu cuHTE3a W JIENIEHUS SIEp.
Ncrounriku sHeprun ConHua u 3BE37.

SAnepnHas sHepreTuka. [[elcTBUsA paguOaKTUBHBIX U3IyUYEHUN HA JKUBBIE OPraHU3MBI.

Jlemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOIEHUS.

CnexTphl pa3auvHbIX Ta30B.

CnekTtp BoJOpo/a.

HabGnronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOUINX U3TyUEHUI.

Perucrpanus uznydeHus NpUPOIHBIX MUHEPAJIOB U ITPOTYyKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. WccnenoBaHue TPEKOB: MU3MEPEHUE YHEPTHH YACTHUIBI IO TOPMO3HOMY ITyTH (IO

doTorpadusim).

3. U3Mmepenue pagnoakTuBHOTO (hoHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOIINIA  MOAYJb MpPEIHA3HAYEH Il CUCTEMATU3ALMH U
00001LIeHHs] MPEIMETHOTO COJIEP)KaHUSI M OIbITa JAESITENIbHOCTH, NPUOOPETEHHOIO MPHU
M3YYeHUH BCEro Kypca (U3MKM, a Takke JUIs [OATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 1Mo (U3HUKe sl 00y4YaromuXcs, BEIOPABIINX 3TOT YUCOHBIN
MpeaMET.

[Ipy u3ydeHUM [OaHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCA BHJIbI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JAOCTHXKEHHE NPEIMETHBIX MU
METanpeIMETHBIX IJIAaHUPYEMBIX pe3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHasl IPAMOTHOCTh. OCBOCHHE HAayYHBIX METOJOB MCCIECIOBAHUS SIBJICHUMN
MPUPOIBI U TEXHUKHU, OBJIAJICHUE YMEHUSAMH OOBICHATH (DU3MUECKUE SBJICHUS, TPUMEHSS
MOJIyYeHHbIE 3HAHUS, pelIaTh 3aJ1a4M, B TOM YHUCJI€ KAUECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO AEATENBHOCTHBIM XapaKTep JaHHOTO pas/esa peanu3yeTcs 3a CYET
TOT0, YTO 00YYAIOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU paClO3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE
SIBJICHUS B OKPY’KaIOLIEN IIPUPOAE U ITIOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh HAYUYHbIE METOJIbI MCCIIeIOBaHUs (PU3NYECKUX SIBJICHUH, B TOM UHUCIIE
IUTSl IPOBEPKHU TMIIOTE3 U MOJTYUYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBBI HAmOOJE€e BAXKHBIX JIOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUW, HalpUMeEp, MPAKTUUYECKOr0 MCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
SHEPIHUU.

ok wn ke



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOT'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne QUMK Ha ypOBHE OCHOBHOI'O OOMIEro 0Opa3oBaHUsl HAMPABICHO Ha

JNOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbrare usydenus (U3MKM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Yy

oOyyaromierocst 0y1yT copMUPOBaHBI CIEAYIONINE TNYHOCTHBIE PE3YyJIbTATHI B YACTHU:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TMpPOSIBIICHHME HMHTEpEca K MCTOPHUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nYecKoil HayKH;

— LIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaxJaaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C TMPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

— OCO3HAHME BaXKHOCTU MOPAJIbHO-3TUYECKHUX MMPUHIIMIIOB B AEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCIPUSITHE OCTETUYECKUX KayecTB (Pu3nueckoil Hayku: €€ TapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHHME IIEHHOCTH (PM3UYECKOM HAyKH KaK MOIIHOIO WHCTPYMEHTA IMO3HAHUs
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KYJIbTYpHI;

— pa3BUTHME HAy4YyHOM JI0003HATEIBHOCTH, WHTEpEca K HUCCIEN0BATEIbCKON
JEATEIIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAJIBHOTO 0JIATOIOJIY 1S :

— OCO3HaHUWE IIeHHOCTHM Oe3omacHoro obOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHPE, BaXKHOCTU MPaBUJI OE30MAaCHOTO MOBEJEHUSI HAa TPAHCIIOPTE,
Ha JIOpOTax, C AJIEKTPUIECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JOMAITHUX yCIOBUSX;

— ¢(OpMUPOBAHHOCTh HaBbIKA pedIeKCUM, TPU3HAHUE CBOETO IpaBa Ha ONIMOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— QaKTHUBHOE Yy4YacTHE€ B pEIICHUM TMPaKTHYECKUX 3adad (B pamMKax CEMbH,
oOpa3oBaTeIbHONM OpraHu3allud, Topojia, Kpas) TEXHOJOTHYECKOM M COUMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUC/e U (PU3NYECKUX 3HAHUM;

— UHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOhecCuid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA

— OpHUEHTalMsg Ha NMPUMEHEHHE (PU3NYECKUX 3HAHUM IS PEIICHHs 3a7ad B 00JacTu
OKpY)KAIOLIEH Cpelpl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX BO3MOXHBIX
IIOCJIEACTBUN 11 OKPYKAIOIIEH CPE.IbI;



e — OCO3HaHHUE TM00ATBHOIO XapaKTepa dKOJOTHUECKHUX MPoOeM U IMyTel UX pelIeHHUs;

e 8) azanranum K M3MEHAIOIUMCH YCJIOBUAM COLMAIBHON M IPUPOAHON Cpelbl:

e — TOTPEOHOCTH BO B3aMMOJCHCTBUH TMPHU BBINOJIHEHUW HUCCIEIOBAHUNA W TPOEKTOB
(u3nYECKOIl HAalIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

e — IIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NIPAKTUUYECKYIO AEATEIBHOCTD;

e — MOTPeOHOCTH B (JOPMHUPOBAHUU HOBBIX 3HAHHI, B TOM 4HcClie POPMYIUPOBATH HJIEH,
HOHSTHS, TUIIOTE3bI 0 PUINYECKUX OOBEKTAX U SBIICHUSX;

e — OCO3HaHHME ACPUIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEM B 00J1acTH
bu3uKy;

e — IUTAHUPOBAHME CBOETO PA3BUTHS B MIPHUOOPETEHNUU HOBBIX (DU3NUECKHUX 3HAHUMH;

e — CTpPEMJICHHE AaHAJIM3UPOBAThb M BBIABIATH B3aUMOCBS3M MPUPOJIBI, OOILIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

e — OLECHKA CBOMX JACHCTBHUM C YYETOM BIMSHUA HAa OKPYKAIOIIYIO CPELy, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBO€HHs MporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHusl y oOydaromierocst 0yayT cOpMUPOBAHbI MeTaNpeaMeTHbIe Pe3y/bTAThl,
BKJIIOYAIOIIME [TO3HABATENbHBIE YHUBEPCAIbHbIE YUeOHbIE AEUCTBUS, KOMMYHUKATHBHbIC
YHUBEpCalbHbIe YUeOHbIE IEUCTBUS, PETYJIATUBHbIC YHUBEPCAIbHBIEC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBM:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIMBATh CYIIECTBCHHBIM TNpPHU3HAK KIAacCU(UKAIMK, OCHOBAHUSA A
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B paccMaTpHBaeMbIX (hakTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBICHUSIM;

e BBISBJISITH IPUUUHHO-CJICICTBEHHBIC CBSI3U MPU M3YUEHUN (DU3UIECKUX SBICHUN U
MPOIIECCOB, JIeJaTh BBIBOABI C HMCIOJIB30BAHMEM JACHYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIFOUCHUH, BBIIBUTATh TUITOTE3BI O B3aUMOCBSI3IX (PU3NUECKUX BEITNINH;

e CaMOCTOSITEIBHO BBIOMpATh CIOCO0 pemieHus y4eOHOUW (U3MYECKOW 3aadd
(cpaBHEHHE HECKOJIBKUX BApPUAHTOB PEIICHUS, BHIOOp HanOOJEe MOIXOAIIETO C
y4ETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

e HCIOJBH30BaTh BOMPOCH KAK UCCIICIOBATCILCKHI HHCTPYMEHT TIO3HAHUS;

e TMPOBOJWUTH IO CAMOCTOSTEIBHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
bu3HUecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;



OLICHMBATh HAa MPUMEHHMOCTb M JOCTOBEPHOCTh MH(MOPMAIUIO, MOITYYEHHYIO B
X0J1€ UCCJICIOBAHUS WU DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (POopMyIHpOBaThH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
IPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOYKHOE JalIbHEMIee pa3BUTHE (PUIMYECKUX MPOIIECCOB, a
TaKXe€ BBIABUTaTh MPEANOJIOKEHUSI 00 HMX Pa3BUTUU B HOBBIX YCIOBUSIX U
KOHTEKCTaX.

Pabora c uupopmanueii:

NPUMEHSTh PAa3IMUYHbIE METOJIbI, HHCTPYMEHTBI U 3alPOChl IIPU MOUCKE U 0TOOpE
uHpOpMalMK WJIM JaHHBIX C Y4E€TOM TNPEIOKEHHOW ydeOHOM Quznueckoi
3a/1a4y;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATH U  HMHTEPHPETUPOBAThH  HH(OOPMAIIHUIO
Pa3IUYHBIX BUJOB U POPM IIPEICTABICHHUS,;

CaMOCTOSITENILHO BHIOMPATh ONTUMAIBHYIO (hOpMY TMpecTaBiIeHUs HHGOPMAITUU U
WJUTIOCTPUPOBATH PELIAEMBbIE 3a]a4M HECJIIO)KHBIMU CXEMaMU, JUarpaMMaMu, HUHOU
rpaduKoi 1 UX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

B X0Ji¢ 00CYyXJIeHUsl yueOHOro MaTepuana, pe3ysbTaToB J1abOpaTOPHBIX padoT M
IPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJae€MOW TeMbl U BBICKa3bIBaTh
u7eH, HalleJIeHHbIC Ha PEIICHHE 3aJaud M MOJJCp)KaHUE OJaroKenareabHOCTH
OOIICHUS,

COTIOCTABJIATh CBOM CYXACHHUA C CYXICHUSIMH JPYTMX YYaCTHUKOB JHAJIOra,
OoOHapyXUBaTh pPa3IMYMe U CXOACTBO MO3UIIMIL;

BbIpaXaTh CBOIO TOUKY 3pEHHS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

nyOJMYHO TPEACTABIATH PE3yNbTAaThl BBIMIOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHMMAaTh W WCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHAMBHUIYaJIbHOM
paboThI IPU PEIICHUH KOHKPETHOM (PU3NYECKO TPOOIeMBbI;

OPUHUMATH LEIH COBMECTHOU JESTeIbHOCTH, OPraHU30BBIBATH JCHCTBUS MO €&
JOCTHKEHHUIO: PACHpEleNaTh PO, OOCYXAaThb TPOIECCHl M Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O pe3yJibTaTa 0 CBOEMY
HAIPABJICHUIO U KOOPAMHUPYSI CBOU JIECUCTBHUSA C APYTUMU YJIEHAMH KOMAaH/IbI;
OIICHMBAaTh Ka4eCTBO CBOETO BKJIaZa B OOMMA TPOAYKT TIO KPHUTEPHSIM,
CaMOCTOSITENIEHO CPOPMYTHMPOBAHHBIM YIaCTHUKAMHU B3aHMMOJICHCTBHSL.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUAX, TPEOYIOIIUX st
peuieHus (U3NIECKUX 3HaAHUH;



OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0AAX MPUHATHUS PELIEHUN (MHIUBUAYaIbHOE,
MIPUHATUE PELICHU B TPYIIIE, IPUHATUE PEIICHUN TPYIIOi);

CaMOCTOSITENIFHO COCTABIIATH AJITOPUTM pelIeHUs (PU3MUECKOM 3a/1auil U TIIaHa
UCCIIEJIOBAHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeIaracéMble BapUaHThl PEIICHMI;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT.

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Npeyiarath IjiaH €€ N3MEHECHHUS;
OOBSACHSATH NMPUYUHBI JTOCTHXKCHHS (HEIOCTHDXKEHHS) pe3yJbTaTOB JAESTEIbHOCTH,
JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
(PM3HUECKOr0 MCCIEI0OBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh c€0s Ha MECTO JPYyroro 4ejoBeKa B XOJAE CIOpa WIM AMCKYCCUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

MIpU3HaBaTh CBOE IMPaBO Ha OWIMOKY MpU pElIeHUH (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K kxoHiy oOyuenuss B 7 kJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCSI YMEHU:

WCTIONB30BaTh TOHATUS: (U3UYECKHE U XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, EIUHUIBI (U3UYECKUX BEIUYMUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUIKOE, ra3000pa3Hoe),
MEXaHMUYECKOEe JIBHKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKkTopusi, paBHOAEHCTBYIOIIasl cwia, Aedopmanus (ynpyras, miacTUUecKas),
HEBECOMOCTH, COOOIAIOIINECS COCYABL;

paznuyaTth sBieHUsS (quddys3us, TEmIoBOoe JBWKEHHWE YAaCTHUIl BEIECTBA,
PaBHOMEPHOE JIBMKEHUE, HEPABHOMEPHOE JIBXKEHUE, UHEPIIMS, B3aUMOJICUCTBUE
TEJI, PABHOBECHUE TBEPIBIX TEJI C 3AKPEIUIEHHOM OCBIO BpAICHHUS, Iepenada
JaBJICHUs] TBEPIBIMU TEJIAMH, XUJKOCTSIMU M Ta3amu, aTMoc(epHoe aaBieHue,
[JIJABaHUE TeJ, MPEBpPAlICHUS MEXaHUYECKOM DHHEPrHH) [0 ONHCAHUIO HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe SBICHUE;

pacrio3HaBaTh IPOSIBJICHUE H3YYEHHBIX (DU3WYECKUX SIBIICHUM B OKpPYKAIOIIEM
MHUpe, B TOM uuciie (pu3nueckue sBJICHUS B MNPUPOJE: MPUMEPHI JIBUKCHHS C
Pa3IMYHBIMHA CKOPOCTSIMU B )KMBOW U HEKUBOW MPUPOAE, ACUCTBUE CUJIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIMSHUE aTMOC(EPHOTO JABJICHHS HA KUBOW OPTaHM3M,
IIaBaHuE phIO, phlUard B Telle YeIOBEKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO



3aja4y B y4€OHYIO, BbIIEIATh CYILECTBEHHbBIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX
SIBJICHUIM;

OMUCHIBATh M3YUYCHHBIE CBOMCTBA TeN W (UIWYECKUE SIBICHUSA, HCIOIb3Ys
¢usnyeckue BeNUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIHSsA CKOPOCThb, CHJIa YIPYIOCTH, CWJIA TSDKECTH, BEC Teja, Cuia
TpeHus, JaBieHHE (TBEPAOrO TeJa, JKUIKOCTH, Ta3a), BBITAJIKMBAIOUIAs CHIIA,
MexaHudeckas paboTa, MOITHOCTh, IJICUO CHJIBI, MOMEHT CHJIBI, KO3(PQPHUIIUEHT
MOJIE3HOTO JIEUCTBUSI MEXAHU3MOB, KMHETUYECKAas M IOTEHUMWAaJIbHAs SHEPrus),
OpU OIKCAHUU MPaBWIBHO TPAKTOBaThb (U3MUECKUNA CMBICH HCIOIb3YEMBIX
BEJIMYMH, HX OOO3HAYEHWs] W E€IUHUIBl (U3NYECKUX BEIMYMH, HAXOJIUTh
(GopMyIbl, CBS3BIBAIOIIME JIAHHYI0 (U3WYECKYI0 BEIMUYMHY C JIPYTHUMH
BEJIMYMHAMU, CTPOUTH T'paUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS M MPOLECCHI, HUCHOJIb3Ys
IOpaBujia CIOXKEHUS cui (BAOJL OXHOM mpsimoit), 3akoH ['yka, 3akoH [lackans,
3aKOH ApxHMela, IPaBWJIO paBHOBecUsl pblyara (0JI0Ka), «30J0TOE€ IPAaBUIIO»
MEXaHHKH, 3aKOH COXPAaHEHUs MEXAaHWYECKOW DSHEPruH, IpU OTOM J1aBaTh
CIIOBECHYIO (OPMYJIMpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHUE SIBICHHUS, IPOLECCHl M CBOWCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE€ CHUTyallUd MPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYECKUX I1aroB
c omopol Ha 1-2 M3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SBJICHUU, (PUINUECKUX
3aKOHA WUJIM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3afaud B 1—2 neHCTBUS, HCMONb3Ysl 3aKOHBI U (POPMYJIBL,
CBA3BIBAIOIME (PU3MYECKUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3aJlau
3aMKUChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3NYECKHUE BEIMYUHBI B (DOPMYIIbI U
OPOBOANUTh pPacu€Thl, HAXOJUTh CIPABOYHBIC JIaHHbIE, HEOOXOIUMBIEC [
pelleHuss 3aJad, OILIEHWBATh PEATUCTHUYHOCTh IMOJIYYEHHOH  (u3mdeckon
BEJINYMHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIWTh MPU NOMOILIM (PU3NYECKHUX
METOJOB, B ONHMCAHWW HCCIEIOBAHUS BBIICIATH MPOBEPSIEMOE MPEANOTI0KEHUE
(rumotesy), pazauyarb U MHTEPHPETUPOBATH MOJYYEHHBIN pE3yJbTaT, HAXOAHUTH
OLIMOKY B XO/I€ OMbITA, I€7aTh BEIBOJBI 110 €T0 pPe3yIbTaTaM;

IPOBOJUTH OMbBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WM (U3UYECKUX
CBOMCTB Ten: (QopMyJIHpOBaThH MPOBEpPSEMbIE MPEANONIOKEHUs, COOUpaTh
YCTAaHOBKY U3 TMPEIIOKEHHOT0 O00OpYJIOBaHUs, 3alKChIBaThb XOJ OIbITa U
(opMyIMpPOBATH BHIBOJIBI;

BBITIOJIHATh TpPsIMblEe M3MEPEHHUsI PACCTOSHMS, BPEMEHH, MacChl Tena, o0béma,
CWJIBl U TEMIIEPATYPbl C MCIOJb30BAaHUEM AHAJOTOBBIX M LHUQPPOBBIX MPUOOPOB,
3aMKChIBaTh MOKAa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOIN aOCOJIFOTHOMN MOIPELIHOCTH
U3MEPEHNN;



IPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJTHON (DU3UUECKOMN BEIMUUHBI OT JIPYTOM
C HCHOJB30BAHMEM TMPSAMBIX H3MEPEHHN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHM JBUKEHUS Te€ja, CUJIbl TPEHUS CKOJIBXEHHS OT
Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM TeNl M HE3aBHUCUMOCTH CHJIBI
TPEHUs] OT IUIOLIAAM COMPUKOCHOBEHHS TEJ, CHJIbl YIOPYTOCTH OT YJJIMHEHUS
MPYXHUHBI, BBITAIKUBAIOMIEH CHUJIBI OT 00bEMa MOTPYXKEHHOW YacTH Tejda U OT
IJIOTHOCTHU >KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT ITyOHHBI, Ha
KOTOPYIO NOTPY’KEHO TEJO0, YCIOBUI IJIABAHMS TE€J, YCIOBUW PaBHOBECHS phluara
U OJIOKOB), y4aCTBOBaTh B IJIAHUPOBAHHHM Y4YEOHOrOo HCCIEAOBaHUS, COOMPAThH
YCTAHOBKY U  BBINOJHATH U3MEPEHHs, Cleays MpeIoKEHHOMY IUIaHY,
(¢uKCHpOBaTh PE3ydbTATHl MOJYYEHHOW 3aBUCUMOCTH (M3MUYECKUX BEIUYHUH B
BHUJIE€ TPENJIOKEHHBIX TaOIUI W TpaUKOB, AENaTh BBIBOABI IO pe3yJbTaTaM
UCCJIEI0BAHNSI;

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUsl (PU3MUECKUX BEJIUYUH (IMJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPIOrO TeEla, CUila TPEHUS CKOJBXKEHUSA, [IaBICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CWJA, JEUCTBYIOIIAsh Ha MOTIPYyXEHHOE B KUAKOCTH TEJO,
KO3(QGUIIMEHT  MOJE3HOTr0  JEHCTBUSL  MPOCTHIX  MEXaHU3MOB),  CleIys
NPENJIOKCHHOW  MHCTPYKIMU: TIPU  BBINOJIHEHUM HM3MEpPEHUH  coOuparhb
AKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYUCIISTh 3HAYEHNE HCKOMOI BEJTMYUHBI;
coONI0/IaTh MpaBUja TEXHUKM OE€30MaCHOCTH MpuU padoTre ¢ JabopaTOPHBIM
000pyoBaHUEM;

yKa3bIBaTh TMPUHIIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMNCTB: BECHI,
TEPMOMETpP, JIMHAMOMETp, COOOIIAIOIIMEcs COCylbl, OapoMmeTp, pblyar,
MOJIBMDKHBIN U HEMOJIBYXKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh NPUHIUIIBI JIEUCTBUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCAHUS (B TOM YHUCJE: MOJIIUITHUKUA, YCTPONUCTBO
BOJOIIPOBO/IA, THAPABINYECKHA IPECC, MAHOMETP, BBICOTOMEp, MOPLIHEBOMN
HAcoc, apeoMeTp), MCMOIb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUN U
HeoOxoauMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH NpPHUMEPHl (HAXOAUTh HH(OpPMALMI0O O MNpUMEpax) MNPaKTHUYECKOro
UCIOJIb30BaHUsl (PM3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JJI1 OOecrHeueHHUs
0e30macHOCTH TpU OOpalleHnu C MPUOOpaMu W TEXHUYECKUMH YCTPOMCTBAMH,
COXPAaHEHHUsI 3JI0pOBbS W COOJIOACHHUS HOPM 3SKOJOTHYECKOrO IOBEACHUS B
OKPYKaroIEH CPELE;

OCYLIECTBJISITh OTOOP UCTOUHUKOB MH(pOopMalu B MIHTepHETE B COOTBETCTBHUHU C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOMIMXCA 3HAHUU U MyTEM
CpPaBHEHUS PA3JTMYHBIX MCTOYHHUKOB BBIJEIATH HH(POPMAIIMIO, KOTOPAs SBISICTCS
MIPOTUBOPEUYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMNOJHEHWM YYEOHBIX 33JaHUil HAyYHO-TOMYJISIPHYIO
auTepaTrypy (U3MYECKOro COAEp X aHUs, CIPABOYHbIE MaTEpHalIbl, PECYPChl CETH



WNurtepHer, BiajeTh NpuéMaMHu KOHCIEKTHUPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE
2-3 UCTOYHUKOB uUH(MopManuu (U3HYECKOTr0 COJAEpKAHMS, B TOM YHCIE
nyOJIUYHO JiejaTh KpaTKUE COOOIIECHUS O Pe3ysibTaTaxX MPOEKTOB WIM YYEOHBIX
WCCIIEOBAaHNUM, MPHU STOM TPAMOTHO HCIOJIB30BAaTh W3YUYECHHBIM MNOHATUHNHBIN
ammapart Kypca (GU3UKH, COTPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIINCH;

NP BBHIMOJIHEHUM Y4YEOHBIX TMPOEKTOB M  HCCIEAOBAaHUN pacmpeiessiTh
00s13aHHOCTH B IPYIIE€ B COOTBETCTBUM C MOCTABJICHHBIMU 33J]a4aMU, CIEAUTH 3a
BBITIOJIHEHUEM IIJlaHA JCHCTBUM, aJIeKBaTHO OILICHMBATh COOCTBEHHBIA BKJIaJ B
JNEATENbHOCTh TPYIIbI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBHUE,
YUYUTBHIBAsi MHEHUE OKPYKAOIIUX.

K koHiy oOyueHus B 8 kJiacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCII0JIB30BAaTh MOHATHUSA: Macca U pa3Mepsl MOJIEKYJI, TEIJIOBOE JIBM)KECHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHMS BEILECTBA, KPUCTAUIMYECKHE W amMop(HbIE
TeJa, HACBHIIIEHHBI M HEHACBIUIEHHBIM Map, BIAXKHOCTh BO3/AyXa, TEMIEparypa,
BHYTPCHHSSI JHEPrus, TEIUIOBOM JBUTATENb, 3JEMEHTApHBIA JJIEKTPUYECKUI
3apsAl, DJIEKTPUYECKOE II0JIe, IPOBOJHUKM W JUAJIEKTPHUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyaTh ABJICHUS (TETUIOBOE PACUIMPEHHE U CXKaTue, Terionepeaaya, TenioBoe
paBHOBECHE, CMauyMBaHUE, KANWLUISPHbIC SBJICHUS, HCIAPEHUE, KOHJEHCALUs,
IUIaBJIEHUE, KpHUCTaulM3alus (OTBEplEBaHUE), KUIEHHE, TeIvlonepeaaya
(TerIonpPOBOIHOCTS, KOHBEKIMS, U3IIy4YECHHUE), ANEKTPU3aLUs TeN,
B3aUMO/ICHCTBHUE 3apSA0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMO/ICHCTBME MArHUTOB, IEWCTBUE MATHUTHOTO MOJISl HA MPOBOJHUK C TOKOM,
ANIEKTPOMATrHUTHAs HMHIYKLHS) [0 ONMCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIKX JTaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh MNPOSIBICHUE W3YUYEHHBIX (U3NYECKUX SBICHUHA B OKpYKAIOIIEM
MUpE, B TOM 4yucie (pU3ndeckue sBJICHUsS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWJUIApHBIE SBJICHUS B IPUPOJE, KPUCTAIIIBI B IPUPOJE, n3yuenre CoHua,
3aMep3aHue BOJI0EMOB, MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa,
AJIEKTPUYECKUE SIBICHUA B aTMocdepe, 3IEKTPUUYECTBO IKHUBBIX OPTraHU3MOB,
MarHuTHOE ToJsie 3eMJid, Apeid MOJIOCOB, PO MArHUTHOIO TIOJS Ui KU3HU Ha
3emiie, TOJIAPHOE CHUSIHME, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBICNIATh CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHU) (PU3UYECKUX SIBJICHUN;
ONHUCHIBATh M3YUYCHHBbIE CBOMCTBA TeN U (PU3NYECKUE SIBICHHUS, HCIOIb3Ys
¢usznyeckue BENUYUHBI (TeMIiepaTypa, BHYTPEHHSI JHEprusi, KOJHMYECTBO
TEIJIOThI, YJEeJdbHasi TEIUIOEMKOCTh BEIIECTBA, YJElIbHAs TEIUIOTa IJIaBJICHUS,
ylenabHas TEIUIoTa IMapooOpa3oBaHus, yJAeidbHas TEIUIOTa CrOpaHusl TOILUIMBA,
KO3(Q(UIUEHT TOJEe3HOr0 JCMCTBHS TEIJIOBOM  MAIMHBI, OTHOCHTEIbHAs



BJIQKHOCTb BO3AyXa, ODJEKTPUYECKUM 3apsiji, cujaa ToKa, DJIEKTPUYECKOe
HaIpsSHKEHUE, CONTPOTUBIICHUE MMPOBOJIHUKA, YAEIBHOE CONPOTUBIECHUE BELIECTBA,
paboTa W MOIIHOCTh OJJIGKTPUYECKOTO TOKa), MPU OMNHCAHUUA MPABUIBHO
TPAKTOBATh (PU3MYECKUI CMBICI HCHOJIb3YEMBIX BEIMYMH, OOO3HAYECHUS U
€AMHULIBI (U3NYECKUX BEJIMYUH, HaXOAWUTb (POPMYJIbI, CBSI3bIBAIOIIME JTAHHYIO
(GU3NYECKYI0 BEIUYUHY C JIPYTUMH BEITMYMHAMH, CTPOUTH IpadUKH H3YUCHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUS M MPOIECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BEILECTBA,
OPUHLHUI CYNEPHO3ULNU NoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsana, 3akoH OMa JJis yyacTka 1enu, 3akoH Jxoynsa—JIenna, 3aKkoH coXxpaHeHus
SHEPTUu, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alUCHIBATH €TI0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3MUECKUE TMPOLIECCHl U CBOICTBA Tell, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHI IPaKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISIT
MPUYUHHOCIIEACTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHUE U3 1—2 JOTMYECKUX IIaroB
c omopol Ha 1-2 MW3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SBICHUN, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemath pacyéTHble 3afauyd B 2—3 JEHUCTBUS, HCIOJIb3Ysl 3aKOHBI U (POPMYJIBL,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajIM3a YCJIOBHS 3aJlauu
3aMHUChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX I PELICHUS
3ajayd, BBIOMpATh 3aKOHBI M (OpPMyIbl, HEOOXOAUMBIE ISl €€ peuieHus,
IPOBOJUTH PAcU€Thl U CPAaBHUBATH OJIyYEHHOE 3HAUCHHUE (PU3MUECKON BETUUHHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MNOMOILIM (PU3NYECKHX
METO/IOB, HCIIOJIb3ysl OINKUCAHUE HCCIEAOBAHMS, BBIICHATh MPOBEPIEMOE
IPEAIOIOKEHNE, OLIEHUBATh PABUIIBHOCTD MOPSAAKA IPOBENCHUS UCCIEA0BaHUS,
JIeNaTh BBIBOJIBI;

POBOJUTH OMbBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WM (HU3UIECKUX
CBOMCTB TeN (KamWUISIpHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3]lyXa OT €ro
o0bEMa, TeMIiepaTypbl, CKOPOCTH INIpolLlecca OCThIBAHUS W HArpeBaHUs MpH
M3JIy4YeHUH OT LIBETa M3JIydarollen (MOIIOMANIE) MOBEPXHOCTH, CKOPOCTh
WCIIApEHUsI BOJBI OT TEMIIEPATypbl XUAKOCTH M IUIOAAM €€ IOBEPXHOCTH,
ANEKTPU3aLMs TEJl U B3aUMOJCHCTBUE AJIEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE
NOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
JENUCTBUS MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSSHHOTO TOKA): (hOPMYJIHPOBATh NMPOBEPSIEMBIC
MPENIOJIOKEHNs, COOMpaTh YCTAHOBKY U3 NPEIJIOKEHHOIO O0OpyI0BaHUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIMOJIHATh MPSAMbIE HU3MEPEHUs] TEMIEpPaTypbl, OTHOCHUTEIbHON BIIAXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAMPSKEHHs C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U



JaTYNKOB (PM3NYECKUX BEJIMYMH, CPABHHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

MIPOBOANTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PM3MYECKOM BETUYMHBI OT JPYTroi
C HCHOJb30BAaHUEM TPSAMBIX M3MEPEHUN (3aBUCHMOCTb  COIPOTUBIICHMUS
IOPOBOJHUKA OT €ro JUIMHBI, IUIOU[aJM IIONEPEYHOr0 CEYEHHUs U YAEIBHOrO
CONPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK,
OT HANpsUKEHWS Ha MPOBOJHHUKE, MCCIECOBAHUE IIOCIEIOBATEIbHOIO U
MapajuyieIbHOTO COEIMHEHWA TMPOBOJHHMKOB): IUIAHUPOBATH  HCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY M BBINOJHATh U3MEPEHUS, CIELysl NMPEI0KEHHOMY IUIaHy,
(uKCHUPOBATh pe3yNbTaThl OJYYEHHON 3aBUCUMOCTHU B BUJIE€ TaOJINIl U TPaUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIBTATAM HCCIIEOBAHUS;

MPOBOJIUTh ~ KOCBEHHbIE  M3MepeHUs  (U3MYECKUX  BeIWYuH  (yIenbHas
TEIUIOEMKOCTbh BEIIECTBA, CONPOTHBIICHHWE IPOBOJHHMKA, paboTa U MOIIHOCTh
AJIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUSI, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEIysl NPEMJIOKCHHOW WHCTPYKLUMU, W BBIYUCISTH 3HAYCHUE
BEJIMYHHBI;

coONI0/IaTh MpaBUjia TEXHUKM OE€30MaCHOCTH Mpu padore ¢ JabopaTOPHBIM
000pyT0BaHUEM;

XapaKTepU30BaTh NPUHLHUIBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOW HA UX OMHUCAHUSA (B TOM YHCIIE: CUCTEMA OTOIUJIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUETUHUK DIEKTPUUECKON
SHEPTUHU, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(TpuMepsl), INEKTPUUECKUE NIPETOXPAHUTENH, JIEKTPOMArHUT, 3J1EKTPOIBUTaTEIb
MOCTOSTHHOTO TOKA), MCIOJIb3ys 3HaHUS O CBOMCTBaxX (PU3MUECKHUX SIBICHUI U
HE00XoaANMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI 110
CXeMaM M CXEMaTHUYHbIM pUCYHKaM (KUJIKOCTHBIH TEpPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBHUraTelb BHYTPEHHETO CrOPaHHUs, 3JIEKTPOCKOIL,
peocTaT), COCTABJIATH CXEMbl JJIEKTPUYECKHX LEeNell ¢ MOCieqoBaTeNbHbIM U
napajieIbHbIM COEIUHEHUEM »JJEMEHTOB, pa3ivyas YCJIOBHbIE O0O3HAYEHUS
3JIEMEHTOB JJICKTPUYECKUX LIETIEH;

NPUBOIUTH HpPUMEPHl (HAXOAUTh HMHQPOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TIOBCEIHEBHOM XU3HU NJIsl OoOecreueHus
0e30macHOCTH MpU OOpallleHHH C MpUOOpaMu M TEXHUYECKUMH YCTpPOMCTBaMH,
COXpaHEHUsl 3/I0pPOBbSi U COOJIIOJICHHUS HOPM SKOJOTMYECKOTO IMOBEJICHUS B
OKPYJKaroIIEH CPELE;

OCYIIECTBIISATh MOUCK MH(pOpManuu puandeckoro coaepkanusi B MiHrepuere, Ha
OCHOBE MMEIOIMXCS 3HAHUN U IyTEM CPAaBHEHHsI JOIOJHUTENIBHBIX UCTOYHUKOB
BBIICNIATh UHPOPMALIMIO, KOTOpasi SBISETCS MPOTUBOPEUUBON MM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBIMNOJHEHWM YYEOHBIX 3aJaHUil HAyYHO-MOMYJSPHYIO
TUTEPATYpy (U3UYECKOTO COAEPKAHUS, CIPABOYHBIC MATEPHAIbI, PECYPCHI CETH
WNutepHer, Bnagerb NpUEMaMH KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/71aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHMs, 00001Iast
nH(OpPMAITUI0O U3 HECKOJIBKUX HMCTOYHUKOB (DU3HUECKOTO COJICPXKAHUSA, B TOM
YHUCIIe MyOJMYHO MPECTABIATh PE3yJIbTaThl IPOSKTHOW MJIM MCCIICIOBATEIHCKOM
JNEATENbHOCTH, IMPH 3TOM TPAMOTHO MCIIOJIb30BATh M3YUYCHHBIM MOHATUHHBIN
anmnapat Kypca (GU3MKU, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;

IIPYU BBIOJHEHUN YYEOHBIX MPOEKTOB U HCCIENOBAHUN (DU3UUECKUX IMPOIIECCOB
pacmpenensaTb OOs3aHHOCTH B TPYINIE B COOTBETCTBHU C TIOCTABJICHHBIMU
3aja4aMHM, CIICIUTh 3a BBINIOJHEHUEM IUIaHA JIEUCTBHUM M KOPPEKTUPOBATH €ro,
aJICcKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B IEATEIbHOCTh TPYIIbI, BEHICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJECHUCTBUE, TMpPOSABIAL T[OTOBHOCTh  paspeliarh
KOH(MITUKTHI.

K koHly o0yueHus B 9 kJiacce npeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCSI YMEHU:

UCIIOJIB30BaTh IIOHATHA: CHUCTEMa OTCYETA, MarepuanbHas TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTO  JBWXKeHus, nedopmauus  (ympyrad,
IUIACTUYECKAs), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U
Neperpy3ku, LHEHTP TIKECTH, aDCONIOTHO TBEPAOE TEJO, LIEHTP TAKECTU TBEPIOTO
TeNna, PaBHOBECHE, MEXaHUYECKUE KOJeOAaHWs W BOJHBI, 3BYK, MH(pa3BYyK U
YJIBTPa3BYK, 3JEKTPOMATHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U J1aJbHO30PKOCTh, CHEKTPhI MCIYCKaHUS W IMOIJIOIIEHUs, aiubda,
OeTa- 1 raMMa-U3Ty4eHUs, U30TOIbI, IAEPHAs YDHEPreTHKA;

pasnuyaTh SIBJIeHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEIHOE TBUKEHUE,
PaBHOYCKOPEHHOE TpPSMOJIMHEHHOE JABM)KEHHE, CBOOOJIHOE TMaJeHHE Tel,
PAaBHOMEPHOE [IBIDKEHHME IO OKPYXXHOCTH, B3aWMOJEHCTBUE TE€J, PEAKTUBHOE
IBW)KEHHE, KOJIeOaTeJbHOE  JIBIDKEHHE  (3aTyXalollMe U BBIHYXKICHHbIC
Kose0aHus1), pe30HaHC, BOJIHOBOE JBUKEHHE, OTPAKEHHUE 3BYKa, MIPSIMOJIUHENHOE
pacnpoCcTpaHEHHE, OTpPaKEHHE U MPEIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXEHHE CBETa, pasjoXKeHHe Oeloro cBeTa B CIEKTP U  CIOXKEHHUE
CHEKTPaJIbHBIX IIBETOB, JUCHEPCHS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CHEKTpa M3JIYyYeHHs)) 10 ONHMCAHUIO HUX
XapaKTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLUIUX JIaHHOE
(du3nuecKoe SBICHUE;

pacrno3HaBaTh MNPOSIBICHUE W3YUYEHHBIX (U3UYECKUX SBICHUNA B OKpYKAIOIIEM
Mupe (B TOM uucie (u3MuecKue SBJICHHS B MPHUPOJE: NPUIMBBI U OTJIMBBHI,
nBrkeHue TuiaHerT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE JBUKEHHE >KHUBBIX
OpPraHMU3MOB, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, X0, I[BETA TEJl, ONTHYECKHE SBJICHUS B IPUPOJIE, OMOIOTHIECKOe



JEeMCTBUE BHUIUMOIrO, YJIbTPaQHUOJIETOBOIO M PEHTTEHOBCKOIO H3JIyYEHUH,
€CTECTBEHHbIN PaJMOaKTUBHBIM (OH, KOCMHUYECKHE JIyYd, pPaJUOAKTUBHOE
U3JIyYeHHE TPHUPOAHBIX MUHEPAJIOB, JECWCTBHE DPAJMOAKTUBHBIX H3JIyYCHHH Ha
OpPraHM3M YeJIOBEKa), IPU 3TOM IEPEBOIUTH MPAKTUUECKYIO 337ady B Y4eOHYIO,
BBIJIETISATh CYLIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUM;
OMUCHIBATh M3YUYCHHBIE CBOMCTBA TeN W (UIWYECKUE SIBICHUSA, HCIOIb3YS
¢usznyeckue BeIMUMHBI (CPelHSs ¥ MTHOBEHHass CKOPOCTh Tela IMpH
HEPaBHOMEPHOM JBWKEHUH, YCKOPEHHUE, IEPEMEIICHHE, TyTh, YTI0Basi CKOPOCTH,
CWJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOJHOTrO MaJieHus,
BEC Tela, UMILYyJbC TeJla, UMITYJIbC CHJIbl, MEXaHU4YECKas paboTa U MOLIHOCTb,
MOTEHIMANbHAS JHEpPrHs Teja, TMOJHATOTO HaJ IOBEPXHOCTBIO  3E€MIIH,
MOTEHIMANbHAS SHEPrus CHKaTOW NPYKUHbI, KUHETUYECKas HHEpPrus, IOIHas
MEXaHWYECKasi SHEPrus, MepHoJ] U YacToTa KojeOaHuH, JJIMHA BOJIHBI, FPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeIb MPEIOMIICHUS Cpeibl), MpU
ONHCAaHUU MPaBUWIbHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCHOJIb3yEMbIX BEIUYHH,
000O3HaUeHUd M €OUHULBl (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUHUHY C IPYTMMH BEIMYUHAMH, CTPOUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M MPOLECCHI, MUCHOJIb3Ys
3aKOH COXPAaHEHHsI SHEPIHHM, 3aKOH BCEMHUPHOIO TATOTECHHS, MPUHIUI
CYNEpIO3ULMKA CHUJI, TPHUHLMI OTHOCUTENbHOCTH ['anmuiesi, 3akoHbl HploTOHAa,
3aKOH COXPAHEHUsl UMITYJIbCA, 3aKOHbBI OTPAXKEHUSI U NIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAacCOBOT'O YMCEJI NP AJEPHBIX PEAKLHUSX, IPU ITOM
JaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3alHMCHIBaTh €0 MaTeMaTHUeCKOe
BBIPAXKECHMUE;

OOBACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallMil MPAaKTUKOOPUEHTUPOBAHHOIO  XapakKTepa: BBIABISATH IPUYHHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX LIAroB ¢ OMOpoi
Ha 2—-3 M3y4YEHHBIX CBOWMCTBA (PU3MUECKHUX SIBICHUH, PU3NYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemiaTh pacy€THbIe 3aJayd (OMHUpAIOIIMECs] Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIONIB3YSl 3aKOHBI M (DOpPMyJibI, CBSI3bIBAIOUIME (DU3MUECKHE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCIOBUS 33Ja4d 3alUChIBaTh KPATKOE YCIOBHE, BBISBISATH
HEJOCTAIOIINE WM H30BITOUYHBIE JaHHBbIC, BBIOMpPATh 3aKOHBI M  (POPMYIIHI,
HEO0OXOAUMBbIE ISl peIECHUs, TPOBOJUTh PAcU€Thl U OLICHUBATh PEATUCTUYHOCTD
NOJIy4YeHHOT0 3HAaYeHUs (PU3HUECKON BEJIMYUHBI,

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MpPU MOMOIIU (PU3NUECKUX
METO/IOB, HCIIOJIb3ysl OINHCAaHWE WCCIEAOBAHMS, BBIIEIATh MPOBEPAEMOE
PEANnoIoKEeHNe, OLIEHUBATh MPABUIIBHOCTh MOPSAIKA MPOBEACHUS UCCIEA0BaHUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIIBITOB;



IPOBOJUTH OMBITHl MO HAOJIOJIEHUIO (U3MUYECKUX SIBICHUNH WIN (U3HUECKUX
CBOMCTB Tel (M3yueHHEe BTOPOTo 3akoHa HbroTOHA, 3akOHA COXpaHEHUS SHEPTUH,
3aBHCHUMOCTh TIEpUO/a KOJEOAHUU MPYXKUHHOTO MasTHHKA OT Macchl Ipy3a U
KECTKOCTU MPYKUHbI U HE3aBUCUMOCTb OT AaMIUIUTYJbl MajblX KoJjeOaHuH,
OpSMOJIMHENHOE PacIpOCTPAHEHUE CBETA, Pa3IoKEHUE OENoro CBETa B CIEKTP,
M3Y4YEHUE CBOWCTB M300pa)KE€HUS B IJIOCKOM 3€pKalle M CBOMCTB HM300paKeHUs
npeaMera B coOuparoilie JMH3e, HAONIOACHUE CIUIONIHBIX U JIMHEHYaThIX
CHEKTPOB HM3IYUYECHHS): CaMOCTOSITEIIBHO COOMpATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa oOOpynOBaHUs, ONHUCBHIBATH XOJA ONbITA W €ro  Pe3yJbTaThl,
(opMyIMpPOBATH BHIBOJIBI;

MPOBOAMTH MPU HEOOXOAUMOCTH CEPUIO TPSIMBIX U3MEPEHHM, OMpeessisi CpeIHee
3HAUYEHHUE U3MEpSEeMOil BeMYMHBI (POKYCHOE paccTOsTHUE COOMpAIOIIEH JIMH3bI),
000CHOBBIBaThH BBIOODP criocoOa u3MepeHus (M3MEPUTEIHHOTO MPUOopa);
OPOBOJUTh  HUCCIIEJOBAaHUE  3aBUCUMOCTEH  (U3MUECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUHl (3aBUCHMOCTb NYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBIDKEHUM O€3 HayajdbHOM CKOPOCTH, Mepuojia KoJeOaHui
MaTEMaTHYeCKOTO MAasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH YyTIJia OTPa)KEHUS
CBETa OT yrja MaJeHus U yIJa MpeJIOMIICHUs OT yIJla MaJeHHUs): IUIAaHUPOBATh
UCCIIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCUPOBAThH PE3yIbTATh
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TAOIUI] U TpadUKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

MPOBOANTH KOCBEHHBIE M3MEPEHHUS (PU3NUYECKUX BEIUYHMH (CPEIHsA CKOPOCTh U
YCKOpEHHUE Teja MpU PABHOYCKOPEHHOM JBM)XEHHH, YCKOpPEHHE CBOOOJHOIO
najieHus, JKECTKOCTb  NPYXHUHBI, KOA(D(PUIMEHT TpPEeHHs  CKOJIbKEHUS,
MexaHuyeckas paboTa M  MOIIHOCTh, YacToTa MW MEpUOJ  KoJeOaHui
MaTEMaTHYeCKOTO U TPYKHMHHOTO MAasSTHUKOB, ONTHYECKas Cujia COOMparomieit
JUH3bI,  PAaJUOAKTHBHBIA  (OH):  IJIAHUPOBATh  M3MEPEHHUsA, COOMpaATh
OKCIIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBIOJIHATH  U3MEpPEHUs,  CJleays
NpeI0KEHHON MHCTPYKIMHU, BBIYUCIATH 3HAUEHHUE BEJIMYMHBI U aHAJIU3UPOBAThH
MOJTyYEHHBIE PE3YJIbTATHI C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUH;
coOno/IaTh MpaBuja TEXHUKUM OE€30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MMPU3HAKU M3YUYEHHBIX (DU3MUECKUX MOJIENIEH: MaTepraibHas
TOYKa, a0COJIOTHO TBEPIOE TENIO, TOYCUHBIM NCTOYHHUK CBETA, JIy4, TOHKAs JINH3A,
TUTaHeTapHAast MOJIENb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SI/Ipa;
XapaKTepu30BaTh MPUHIMUIBI JCUCTBUS HM3YyYEHHBIX MPHOOPOB M TEXHUUYECKUX
YCTPOMCTB ¢ OMOpOM Ha HX OMucaHus (B TOM 4YHCIE: CHUAOMETP, JATYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHS, paKeTa, 3XOJOT, OYKH, MEPUCKOII,
¢doToanmapaT, ONTHYECKHE CBETOBOBI, CIEKTPOCKOI, JO3UMETp, KaMmepa
Bunecona), wucnonb3yss 3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUH U
HeoO0XouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;



UCIIOb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENbHBIX MPHOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MpHU
pelIeHnH y4eOHO-TIPAaKTHUYECKUX 3a7ad, ONTUYECKHUE CXEMbI AJisi MOCTPOCHUs
M300paKEHUM B IJIOCKOM 3epKajie M cCOOMparouiei JIMH3E;

OPUBOAUTH MpUMEPHl (HAXOAUTh WHMOpPMAIUI0O O MpUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM XU3HU U1l O0OecTeueHus
0e3omacHOCTH MpU OOpalleHud ¢ MPUOOpPaMH M TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAaHEHHUsI 3JI0pOBbS W COOJIOACHHS HOPM SKOJOTHYECKOIO TMOBEACHUS B
OKpY>Karollen Cpeae;

OCYLIECTBIISITh MOMCK HH(opMmanuu (usndeckoro conaepxanusi B HMHTepHere,
CaMOCTOSITENIbHO (POPMYIUPYST TTOUCKOBBIN 3aIPOC, HAXOIUThH MYTH ONpPEACTICHUS
JIOCTOBEPHOCTH TMOJYYEHHOW HHQPOpMAIIMM HAa OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHWM YYEOHBIX 3aJaHUNl  HAYYHO-TOMYJISIPHYIO
aUTepaTypy (U3UUYECKOTO COJEPKaHHUs, CIIPAaBOUHBbIE MaTEpUabl, PECYPCHl CETU
WNHurepHeT, BIajeTh NpuUEMaMHU KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3OBaHMS
MH(pOpMAIUU U3 OJJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOILICHUS Ha OCHOBE
MH(POpPMaAIMU U3 HECKOJIBKUX HCTOYHUKOB (DU3MUECKOTO COJEpKaHus, MyOIMUHO
MPEACTABIATh PE3YyJbTaThl MPOEKTHOM WM HMCCIIENOBATENbCKON AESITEIbHOCTH,
MIPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YEHHbBIN MOHATUIHBIN anmapat u3y4aeMoro
paznena (U3MKM M CONPOBOXKIATh BBICTYIUIEHWE TMPE3CHTAUUEd € Yy4ETOM
O0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Ne HaumenoBanue KoJsmvecTBO 4acoB JJIeKTPOHHBbIE ObopynoBanu
n/m pasienoB UM TEM  Beero Komtposibubie IIpakTHueckue (undpossie) e Llentpa
MPOrpamMMbl PadoThI PadoThI oOpa3oBaTejibHbIE «Touka
pecypchl pocTay,
HCIOJIb3yeMoe
HA ypoKax

Pa3nes 1. ®u3uka u €€ posib B MO3HAHUHN OKPY:KAKOIIEr0 MHUPa

1.1 ®wusuka - HayKa O 2 bubnmnorexa [[OK  [udposas
pUpPOJIE https://m.edsoo.ru/7f = maGoparopus

416194 1o usuke
(yueHndeckas)
Hab6op
OI'D/EID
(dbu3zmka)

1.2 ®usuyeckue 2 1 bubnunorexa [IOK  [udposas

BEJIMYUHBI https://m.edsoo.ru/7f = maGoparopus
416194 1o usuke
(yuenuueckas)
Hab6op
OI'D/EID
(dbuzuka)

1.3 EcrecTtBeHHOHay4YH 2 1 bubnuorexa [IOK  [udposas
bIi{ METO https://m.edsoo.ru/7f = maGoparopus
MO3HAHUS 416194 o usmke

(yuenuueckas)
Habop
OI'D/EID
(dbuzmka)

HWroro no pazneny 6

Paspea 2. IlepBoHayaibHbIE CBeJAeHUS 0 CTPOCHHH BellleCTBa

2.1 Crtpoenue 1 bubmuoreka [IOK  I{udposas
BEILECTBA https://m.edsoo.ru/7f  maGoparopus

416194 o usmke
(yuenunueckas)
Hab6op
OI'D/EID
(dbu3zmka)

2.2  JIBWKeHHE U 2 1 bubmuorexa [IOK | [{udposas
B3aUMO/ICHCTBHE https://m.edsoo.ru/7f = maGopatopwust
YaCTHI[ BEIIECTBA 416194 no Qusuke

(yuenmnueckas)
Hab6op
OI'D/EID
(dbu3zmka)

2.3  ArperarHble 2 bubmuorexa [IOK | [{udposas
COCTOSIHUS https://m.edsoo.ru/7f = maGopatopwust
BELIECTBA 416194 no usnke

(yueHuueckas)



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Habop
OI'D/EID

(buzuka)

Hroro no pazgeny 9)

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl

3.1

MexaHuueckoe 3
JIBUYKEHUE

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

[udposas
nmabopaTopus

1o ¢usuke
(yueHndeckas)
Habop
OI'D/EID

(busuka)

3.2

Huepnus, macca, 4 1
IJIOTHOCTD

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

[udposas
nabopaTopus

no ¢usuke
(yuenunueckas)
Hab6op
OI'D/EID

(buzuka)

3.3

Cuna. Buns! cun 14 1 2

Hroro no paszneny 21

Pasnen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41

4.2

4.3

JlaBnenue. 3
Ilepenaua

JaBICHUS

TBEPIABIMH TEIAMH,
JKUJTKOCTSIMU U

razamu

JlaBrnenue 5
KUJIKOCTH

ATtmochepHoe 6
JIaBIICHNE

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

bubmuoreka [JOK
https://m.edsoo.ru/7f
416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f
416194

Hudposas
nabopaTopus

1o Gpu3uKe
(yuenuueckas)
Hab6op
OI'D/EID

(dbuzmka)

[Hudposas
naboparopust

1o ¢usuke
(yuenuueckas)
Habop
OI'D/EID

(dbuzmka)

[udposas
naboparopust

no ¢usuke
(yuenuueckas)
Habop
OI'D/ETD

(buzuka)

Hudposas
nabopaTopus

o Qusuke
(yuenmnueckas)
Hab6op
OI'D/EID
(buzuka)

4.4

JeticTBue 7 1 3

KUJIKOCTH U rasa

bu6mmoreka [IOK
https://m.edsoo.ru/7f

Hudposas
naboparopus



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ha MOTpyXEHHOE B 416194 no ¢usuke
HUX TEJIO (yueHmdeckas)
Habop
OI'D/EID
(busuka)
Hroro no pazgeny 21
Pa3nen 5. PaGoTra u MOIIHOCTB. JHeprus
5.1 Paborau 3 1 bubnmnorexa [[OK  [udposas
MOIIHOCTD https://m.edsoo.ru/7f = maGoparopus
416194 1o usmke
(yueHndeckas)
Habop
OI'D/EID
(dbu3zmka)
5.2 IIpoctsie 5 1 bubnmmorexa [[OK  [udposas
MEXaHU3MbI https://m.edsoo.ru/7f = maGoparopwust
416194 1o usuke
(yuenunueckas)
Habop
OI'D/EID
(dbu3zmka)
5.3 | Mexanuueckas 4 1 1 bubmuorexa [IOK | [{udposas
SHEPTHS https://m.edsoo.ru/7f = maGoparopus
416194 1o usuke
(yuenuueckas)
Habop
OI'D/ETD
(dbuzmka)
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE 68 3 12
KOJIMYECTBO
YACOB I10
IMTPOI'PAMME
8 KIIACC
KosmuecTBo yacoB OobopynoBanu
DJIEKTPOHHBIE
o HaunmeHnoBanme (uabpoBbIe) e LlenTpa
o/ PA3/EN0B H TeM Beero Konrponbnbie  Ilpakrnueckne o PA30BATEIbHBIC «Touxka
NporpaMmsl padoThI padoTshI pocTay,
pecypchl
HCIIO0JIb3yeMoe
HA ypoKax
Pa3nen 1. TenioBble siB1eHUs
CrpoeHue u bubnuorexa [JOK ?g%%gzigf)m
1.1  cBoiictBa 7 https://m.edsoo.ru/7f
BEILECTBA 4181ce 1o GpU3MKe

(yueHuueckas)



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Habop
OI'D/EID
(buzuka)
[udposas
nmabopaTopus
Bbubnuorexa [IOK 1o dusuke
Ternosbie 21 1 5 https://m.edsoo.ru/7f  (y4eHmdeckas)
MIPOIIECCHI A181ce Habop
OI'D/EID
(buzuka)
Hroro mo pazneny 28
Pa3nen 2. DjieKTpUYecKHe H MATHUTHBIE SIBJICHUS
[udposas
DNeKTpUYecKue nabopaTopust
3apsIIbL. Bu6nnoreka [IOK 1o dusuke
2.1  3apspkeHHBIE Tena 7 1 https://m.edsoo.ru/7f = (y4ueHuyeckas)
U UX 4181ce Ha6op
B3aHUMOJIEHCTBHE OI'D/EID
(buzuka)
Hudposas
nabopaTopus
TTocTosHHEBINI Bubnuoteka LHOK 110 (1)1/13141(6
2.2 | DICKTpHYECKUU 20 1 7 https://m.edsoo.ru/7f = (y4ueHuueckas)
TOK 4181ce Hab6op
OI'D/ETD
(dbuzmka)
[udposas
naboparopust
bubmmoreka [IOK 1o (u3uke
23 Marmiibre 6 1 15 i im edsop TS (ng)HuquKag)
SIBIICHUS 4181ce Habop
OI'D/ETD
(dbuzmka)
[Hudposas
naboparopust
bubnuorexka [JOK 1o @usuke
24 DIEKTPOMATHHTHA 4 https://m.edsocl)_Fruﬂf (ng)aneCKas[)
ST MHTYKITUS 4181ce Habop
OI'D/ETD
(buzuka)
Hroro no pazneny 37
PeszepBHOe Bpemst 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 3 145
I[MPOI'PAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

Ne HaumeHoBaHue KoJsnyecTBO 4acoB DJIeKTPOHHbIE OobopynoBanu
n/m pasjegoB M TeM Bcero Koutpoabubie —IIpakTHdeckue (undpossie) e Llentpa
MPOrpamMMmbl PadoThI PadoThI o0pa3oBaTeJIbHbI «Touka
e pecypcsl pocTay,
HCIOJIb3yeMoe
Ha ypoKax
Pa3znen 1. Mexanuveckue siBJICHUSA
1.1  MexaHudeckoe 10 1 bubmuorexka [IOK | [udporas
JIBUKECHUE U https://m.edsoo.ru/7f =~ maboparopus
CII0COOBI €ro 41adab 1o usuke
ONMCaHUsA (yuenuueckas)
Hab6op
OI'D/EID
(dbuzmka)
1.2  Bzaumopeiicteue = 20 1 3 bubnmnorexka HOK | Ludposas
Ten https://m.edsoo.ru/7f | maGoparopus
41a4a6 1o usuke
(yuenuueckas)
Hab6op
OI'D/EID
(busmka)
1.3  3akonsl 10 3 bubnmnorexka HOK | Ludposas
COXpaHEHHSI https://m.edsoo.ru/7f = maGoparopus
41a4a6 1o usuke
(yuenuueckas)
Habop
OI'D/EID
(dbuzmka)
Hroro no paszneny 40
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHBI
2.1  MexaHudeckue 7 3 bubmuorexka [IOK | Iudposas
Kosebanus https://m.edsoo.ru/7f = maGoparopus
41adab 1o usmke
(yuenunueckas)
Hab6op
OI'D/EID
(bu3zmka)
2.2  MexaHudeckue 8 1 3 bubmuorexa [IOK  udporas
BOJIHBL. 3BYK https://m.edsoo.ru/7f = maboparopus
41a4a6 1o Qusmke
(yuenmnueckas)
Hab6op
OI'D/EID
(dbu3zmka)
Hroro no pazaeny 15
Pa3nes 3. DjieKTpOMarHuTHOE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
3.1  DnextpomarHuTH 6 2 bubmuoreka LIOK | Ludposas
oe 1ojie u https://m.edsoo.ru/7f = maGoparopus
3IEKTPOMArHUTHEI 41a4a6 1o pusmMKe



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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€ BOJIHBI (yueHuueckas)
Hab6op
OI'D/EID
(buzmuka)

Hroro no pazueny 6

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1  3akoHbl 6 bubmuorexa [IOK | [udporas
pacmpoCTpaHeHuUs https://m.edsoo.ru/7f | maboparopus
CcBeTa 41a4a6 1o usmke

(yuenuueckas)
Hab6op
OI'D/EID
(dbu3zuka)

4.2  JluH3BI M 6 bubnmnorexka HOK | Ludposas
ONTHYCCKHE https://m.edsoo.ru/7f = naGoparopus
npubopsI 41adab 1o usuke

(yuenuueckas)
Hab6op
OI'D/EID
(busuka)

4.3  PasznoxeHwue 3 bubnmoreka [JOK | Iudposas
Oeroro ceera B https://m.edsoo.ru/7f | maGoparopus
CIIEKTp 41adab 1o usuke

(yuenunueckas)
Hab6op
OI'D/EID
(dbu3zmka)

Hroro o pazaeny 15

Paspnen S. KBaHnTOBBIC SIBJICHUA

5.1  Ucmyckanue u 4 bubmuorexka [IOK | Iudposas
MIOTJIOIIECHUE https://m.edsoo.ru/7f | maGoparopus
CBETa aTOMOM 41a4ab 1o Qusuke

(yuenunueckas)
Hab6op
OI'D/EID
(dbu3zmka)

5.2  Crpoenue 6 bubmmoreka [IOK | Iudposas

aTOMHOTO si7Ipa https://m.edsoo.ru/7f =~ maboparopus
41a4a6 1o Qusmke
(yuenmnueckas)
Hab6op
OI'D/EID
(bu3zmka)

5.3  Snepusie peakuuu =7 bubmuoreka LIOK = Ludposas
https://m.edsoo.ru/7f = maGoparopus
41a4a6 1o usmke

(yuenuueckas)

Habop

OI'D/EID

(buzuka)
Hroro no pazneny 17
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Pa3nea 6. IloBTopuTe1bHO-00001IaK01IM I MOAYJIb

6.1  IloBropeHue u 9 2 bubnmoreka [JOK | Iudposas
00001IeHNE https://m.edsoo.ru/7f = naGoparopus
COJIEPIKAHUS 41a4a6 1o pusnKe
Kypca GU3HKH 32 (yueHndeckas)
7-9 knace Habop

OI'D/EID
(busuka)

Hroro mo pazneny 9

OBUIEE 102 3 27

KOJIMYECTBO

YACOB I10

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

- Ileppimkun WM. M., UBanoB A. W.//®usuka. 7 kinacc. ba3oBeiii ypoBeHb. Y4eOHUK.
"IIpocBemienue",;

- Ileppimkun M. M., UBanoB A. WN.//®usuka. 8 kiacc. ba3oBblii ypoBeHb. YUEOHUK.
"IIpocBemienue",;

- Ileppimkun U. M., I'ytauk E. M., UBanoB A. U. u ap.//®usuka. 9 kinacc. bazobiii
ypoBeHb. Yueonuk. "IIpocsemenue”

METOIUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

- Jlozoenko  C.B., T.A. Tpymmna. Peamuzanuss o00pa3oBaTeNbHBIX MTPOTrPaMM
€CTECTBEHHOHAyYHOM M  TEXHOJOTMYECKOW  HaIlpaBICHHOCTEW 1o  (usuke ¢
UCIIOJIb30BaHuEM o0opynoBaHus LeHTpa «Touka pocta». Meroauueckoe mocoOue.
Mocksa, 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru/7f41a4a6
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