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Pabouass mporpamMma mno yudeOHOMY mnpeamery «®Pusnka» pa3paboTaHa Ha
OCHOBE CIIEAYIOIINX HOPMATUBHBIX JTOKYMEHTOB:
1. ®enepanpubiii 3akoH 0T 29.12.2012 1. No273 —®3 «O0 obpazoBanuu B Poccuiickoii
denepanuny;
2. llpuka3z MunucrepctBa mpocemeHus: Poccuiickoit denepanuu ot 22.03.2021 r.
Nell5 «OG6 yrBepxaenuu [lopsinka opraHuzanyy ¥ OCYIIECTBICHUs 00pa30BaTEeIbHON
JESITEIbHOCTH TI0 OCHOBHBIM 00I111e00pa30BaTeIbHBIM IpOrpaMMaM - 00pa3oBaTEeIbHBIM
nporpaMmaM  HadaJlbHOrO  OOIIEro, OCHOBHOIO OOIINET0 U CpPeAHEro OOIIEro
obpazoBanus» (3apeructpupoano B Muntocte Poccun 20.04.2021 Ne63180);
3. @epaepanbHbIl rocyJapCcTBEHHBIM 00pa30BaTeNbHbIM CTaHIAPT OCHOBHOI'O OOIIETO
o0pa3oBaHMsi, YTBEpPXKICHHBIM mpukazoM MuHHCTEepcTBAa 00pa3oBaHUs ¢ HAYKH
Poccuiickoii @enepanun ot 31.05.2021 1. Ne287 (3apeructpupoBan 05.07.2021 Ne
64101);
4. Ilpukaz MunucrepctBa mpocemenus Poccuiickoit ®epepauuu ot 24.11.2022
No 1025 "OO yrBepxaeHuu QeaepaibHON aganTUPOBAHHOW 00pa3oBaTEILHOMN
porpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHus JJIsi OOyYaromMUXCs ¢ OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 310p0Bbs" (3apeructpupoBan 21.03.2023 Ne 72653);
5. Ilpukaz MunucrepcrBa mnpocemenus Poccuiickoit ®denepanuu ot 21.09.2022
No 858 «OO0 yrtBepkaeHUu QeaepabHOTO MNEPEeUHs YYECOHUKOB, JOMYIICHHBIX K
UCIIOJIb30BAHUIO TIPU  peaM3allii HMMEIOIIUX TOCYJAapCTBEHHYIO AaKKpPEIUTAILUIO
o0pa3oBaTeNbHBIX MPOrpaMM HAYaJbHOrO OOLIEro, OCHOBHOIO OOIIEro, CpeIHEro
oOmiero  oOpa3oBaHMsI ~ OpPTraHU3ALMSIMH, OCYLIECTBISIOIIMMU  00pa30BaTENIbHYIO
NEATEIbHOCTh M YCTAaHOBJICHHSI NPENEIBHOTO CpPOKA HCIIOIb30BAHUS HMCKIFOUYEHHBIX
yaeOHuKoBy (3apeructpupoBan 01.11.2022 Ne 70799).

IHosicHuTe IbHAS 3aIIUCKA

Oo0mas xapakrepucTuka yueOHoro npeamera «Du3suka

Kypc ¢usukn — cucremooOpasyromuii A €CTeCTBEHHO-HAayYHbIX YYEOHBIX
IPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIEXKAaT B OCHOBE IMPOLIECCOB W SIBICHUIA,
U3y4aeMbIX XUMUEH, Onosaoruen, actpoHomuei u ¢usndeckoil reorpadueii. duszmnka —
3TO MPEAMET, KOTOPbIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpA, HO U MPEAO0CTaBIIAEeT HauboJee sicHble 00pasiibl MPUMEHEHHS] HAyYHOTO
METO/Ia TIO3HAHUS, T. €. crocoba MoJy4YeHHUs! TOCTOBEPHbIX 3HaHUU 0 mupe. Hakowner,
buzuka — HTO TpeAMET, KOTOPBIM HapsAay C JAPYTMMH €CTECTBEHHO-HAayYHBIMU
npeaMeTaMu JIOJDKEH JaTh OOydYaromuMmcs TpeACTaBiICHHE 00 YBJIEKAaTeIbHOCTH
HAay4YHOT'O UCCIIEIOBAHUS U PAIOCTA CAMOCTOSATEIHHOTO OTKPBITHUSI HOBOTO 3HAHUS.

Opna w3 THaBHBIX 3a1ad  (PU3WYECKOro O0pa3oBaHUS B CTPYKType OOIIEro
oOpa3zoBaHusi COCTOMUT B (OPMHPOBAHWU ECTECTBEHHO-HAYYHOM TPAMOTHOCTH U
WHTEpeca K HayKe Y OCHOBHOW MacChl O0yYaromuXxcs, KOTOpbIE B NajlbHEUIIeM OyayT
3aHATHI B CAMBIX Pa3HO-00pa3HbIX cdepax aesreabHocTH. Ho He MeHeeBaXKHO 3amadeit
SBJISIETCS BBISIBJIEHUE W MOATOTOBKA TAJTAHTJIMBBIX MOJIOABIX JIOJEH JJISl TPOIOIKEHUS
oOpazoBaHusi M JanbHeHmed mnpodecCuoHaNbHOW JEesATENbHOCTH B 00JacTU
€CTECTBEHHO-HAYUYHbBIX HCCIICIOBAHUI W CO3JaHUM HOBBIX TexHojoruil. CormacHo
OPUHATOMY B MEXIYHApPOJIHOM COOOUIECTBE ompeneneHuto, «EcTecTBeHHO-HayuHas
IPaMOTHOCTh — 3TO CHOCOOHOCTh YeJIOBEKa 3aHMMaTh AaKTHBHYIO TIPaKIAHCKYIO
MO3ULMI0 1O OOIIECTBEHHO 3HAYMMBIM BOMPOCaM, CBA3aHHBIM C €CTECTBEHHBIMU
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HayKaMU, U €ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYYHbIMU HaesMu. HayuHo
IPaMOTHBIM YEJIOBEK CTPEMHUTCS y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYKJIEHUU
po0sIeM, OTHOCSIITUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSAM, YTO TPEeOyeT OT HEro
CJIEIYIOLIUX KOMIIETEHTHOCTEM:

Hay4YHO OOBSICHATHh SIBJICHWSA, OIICHUBaTh W TOHUMATh OCOOCHHOCTHU
HAy4YHOI'O UCCIIEAOBaHMS,

MHTEPIPETUPOBATh JAaHHBIE U HUCMOJb30BaTh HAyUHbIC JI0KA3aTEIbCTBA IS
MOJTYYEHHUSI BHIBOJIOB.

N3yyenue ¢u3nku crocoOHO BHECTU peIIAOIIMi BkiIaa B (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYAIOIINXCS.

e n3yyeHust yaeO0HOro npeamera «Puzuka»

[enu u3yueHus: pU3MKKU HA YPOBHE OCHOBHOT'O 00OIIEro oOpa3oBaHUs ONPEEIICHBI
B Konuenuuu mnpenonaBanus yudeOHoro mnpeamera «®Pusnka» B 00pa30BaTENIbHBIX
Opra”Hu3anusax Poccniickon ®enepanun, peATU3YIOIIUX OCHOBHBIE
o011eo0pa3oBareyibHble  NPOrpaMMbl,  yYTBEpKIEHHOM  pemieHueMm  Koseruu
MunucrepcTBa mpocsenieHus: Poccuiickoit deaepannu, mpoTokos oT3 aexadps 2019
r. Ne [IK-4BH.

Heau uzyvenusi puzuku:

npuoOpeTeHNne WHTEpeca M CTPEMIICHHS OOydYalolUXCs K HAyYHOMY H3YyYEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJIeé MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATEILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yUY€HHUs OCHOB
CTPOCHUS MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3UKU;

dbopMupoBaHUE TpEeACTaBICHUH O poiau (U3MKK I Pa3BUTUSA  JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyayiieil npodeccuoHanbHOU
NEesATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyYEHHUIO B 3TOM
HaIpaBIICHUH.

JocTuxeHnue HTUX 1eJieM Ha YypOBHE OCHOBHOro 00miero oOpa3oBaHUs
o0ecreunBaeTcsl peuIeHUEeM CIEeIYIOUX 3a0a4:

npuoOpeTeHne 3HAHWK O JMCKPETHOM CTPOCHHMM BEIIECTBAa, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpEeTeHNE YMEHHM ONUCHIBAaTh W OOBICHATH (DU3UYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYCHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHUs MPOCTEHIINX PAaCYETHBIX 3a/lay C HCIOJIb30BAHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAaKTUKO- OPUECHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOJaTh NPUPOJHBIC SBJICHUS M BBIMOJHATH OIBITHI,
nabopatopHble pabOThl M IKCIEPUMEHTAIBHBIE HCCIEIOBaHMUS C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOECHHUE MPUEMOB PabOThI ¢ MH(OpPMaLIHE (PU3MIECKOTO COACP KaHUsI, BKITHOUas
UHOOPMAIIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (U3MKH;, aHaIu3 U KPUTHUUYECKOE
OlIeHUBaHUE MH(OpMAIIUK;

3HAKOMCTBO €O cdepaMu MNpOPECcCUOHAIBHON JIEATEbHOCTH, CBSI3aHHBIMH C
GU3MKON, W COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMM HAa JOCTHKEHMSIX
(bU3UYECKOM HAYKH.



Ha ocHoBe wu3yueHus wmatepuana Kypca (PU3MKH TPOJOJDKATh pa3BUBATH Y
yuamuxcsi ¢ HOJIA mpiciuTensHble onepamnuu, mpu U3ydyeHuu (U3HYEeCKUX 3aKOHOB,
TeOopHii; 00pa3HOro, JOTMYECKOIO MBILUICHHS, IPU PELICHUN 33Ja4; pa3JIMYHbIE BUIbI
namMsTH ¥ BHUMAaHUS, TPU M3YyYECHUH HAYYHOW ACSITENLHOCTU YYEHBIX; (OPMHUPOBATH
HAY4YHYIO peyb, C IPUMEHEHHNEM (PU3NUECKON TEPMHUHOJIOTHH Ha BCEX 3Tanax 00y4eHUs
U OCYLIECTBJISITh KOPPEKLMIO JIBUTATEIbHBIX HApyUIEHUHA MpU  BBIIOJHEHUU
NPaKTUYECKUX 3aJaHUid WM JIaDOpaTOpHbIX paboT. MakcuMaiabHO CBSI3BIBATH
npuoOpeTaemMble 3HAHUS C MPAKTUYECKOW AESATEIbHOCTHIO M IOBCEIHEBHOW YKU3HBIO
y4alluXcsl, pa3BUBaTh Y4EOHYIO MOTHUBAIIUIO K TIO3HABATEIBHON JESTEIHHOCTH.



IpuHIMIBI ¥ MOAXO0AbI K peau3alui aJaNTHPOBAHHOWH MPOrpaMMbl

Junamuunocmo gocnpuamus  y4yebOHO20 — Mamepuaia. [Ipeanonaraer
UCIIOJIb30BAaHUE 3aJJaHUi MO CTENEeHH HapacTaromed TpyaHoctu. CrenyeTr moaouparb
3alaHusl, TPU  BBIMOJHEHUU KOTOPBIX HCIOJNB3YIOTCA  JIEUCTBHUS  Pa3TUYHBIX
aHAJIM3aTOPOB: CIIYXOBOT'0, 3pPUTEIILHOT0, KHHECTETUYECKOTO.

Hpunyun npooykmuenou oopabomku ungopmayuu. B 1enax JIydiero ycBOeHUs
npeaMera, paboyas TporpaMMa COCTaBISIETCS TakuM 00pa3oMm, YTOObI HMETh
BO3MOXKHOCTh ~ YBEJIMYHUTh KOJWYECTBO YacCOB IO BCEM TEeMaM, HCKIIIOUYHTH
HeoOs3aTeNIbHbIE TEMBI, COKPAaTUB 00BEM TEOPETHUYECKOTO MaTepuaia, COXpPaHWB MpU
TOM KaK MHHMMYM 0a30BBI YPOBEHb MOATOTOBKU OOyYarOUIUXCA. Y AETUTh OOJbIiee
BHUMAHHE HATJISTHO-IMIIMPUYECKON JEATENHHOCTH. Teopwsi MOXKET H3ydaThes 0e3
BEIBOJA  CIOXKHBIX  ¢GopMmyn. 3agaum, TpeOyromue TMPUMEHEHUS  CIOKHBIX
MaTEMaTUYECKUX BBIYUCICHUN U (POpMyII, peraroTcs B Kjlacce ¢ MOMOIIbI0 yuuTens. B
y4eOHBI  MpoIleCC  HEOOXOAMMO  BKJIIOYATh  3aJaHusl,  MpeAroJiararomme
CaMOCTOSITeNIbHYI0 00paboTKy wuHpOpMAIMK OOYYarOUIUMUCS C HCIOJIb30BaHUEM
JIO3UPOBAHHON TOATAMHOM MmoMolM mnexarora. llpenBapuTenbHO yduTenab 00ydaeT
paboratb ¢ uH(oOpMmalnuend Mo o0pasily, alroputMmy, BompocaM. OOydaromuiics
OCYIIECTBIISIET TEPEHOC IMOKa3aHHOro crnocoba o0paboTku HH(OpManMu Ha CBOE
WHUBUyalIbHOE 3aJIaHue.

Hpunyun unousudyanvro-ouggdepenyuposannoco nooxooa. llpu peanuzanuu
aJanTUPOBAHHOM MpOrpaMMbl HEOOXOJAMMO HCHOJb30BaTh AU (HEepEeHIUPOBAHHBIN
MOAXOJ K KaXKJI0My 00ydarIieMy corjiiacHo ero auarHosa u pekomenpanuii [IIMITK. B
nporecce OOy4eHUs, YYUTEIb YYUTHIBAET TaKHe OCOOCHHOCTH OO0YyYaromierocs, Kak
pa3BUTHE IBUTATEIHLHOU cdephl, HapylIeHue o01el MOTOpUKHU (00111ast HAaNPSKEHHOCTh
WIM BSUIOCTh, HETOYHOCTh JBIKCHUW, MapaJMyd, Mape3bl, HATHMYUE WX OCTATOYHBIX
SBJICHUI); OCOOEHHOCTH PabOTOCIOCOOHOCTH  (YTOMJISIEMOCTh, HCTOIIAEMOCTb,
PacCCessHHOCTb, MPECHIINAEMOCTb, YCUTIYMBOCTH, TEMIT pa0OTHI; YBEIMUYCHUE KOJIUYECTBA
OmMUOOK K KOHI[y ypoKa WJIM TMPU OJHOOOPA3HBIX BHUIAX JEATEILHOCTH). TOHKHE
JBIKEHUS TIAJBIEB HEPa3BUTHI MPAKTUYECKU y Bcex oOywaromuxcs. [loatomy mepen
YUUTEJIEM CTOUT 3ajiladya COBEPIICHCTBOBAHUS JBUKEHUN W CEHCOPHOTO Pa3BUTHUS MPU
BBITIOJIHEHUU TIPAKTUYECKUX U jabopaTopHbiXx paboT. [Ipu HemocTtaTouHOM pa3BUTHU
YCTHOM pEYH, TYrOyXOCTH TPU TPOBEIACHUM TEKYIIEr0o W HMTOTOBOTO KOHTPOJIS
UCTIONB3YEeT METObI, OOJeryaroniiue JAOCTIKECHUS TMOJIOKHUTEIFHOTO pe3yibTata U He
TPaBMHUPYIOIIYIO IICUXHUKY 00yJaronuXCsl.

Ipunyun momusayuu K yuenuro. DTOT TPHUHILHUI TMOAPAZYMEBACT, UYTO KaxIa0€
yueOHOe 3aJaHne JOJDKHO OBITh YETKUM, T.€. 00YJArOIIUNCS TOJDKEH TOYHO 3HATh, YTO
HAJ0 CAenaTh IS MOMyYeHHs pe3ysbrata. ¥ oOydaromerocs B CiIy4ae 3aTpyIHEHUS
JOJKHA OBITh BO3MOXXHOCTH BOCIIOJIB30BATHCS OMOPOM MO 00pasily, Mo alrOpUTMY
(3a0BLT - MOBTOPIO - BCTIOMHIO - CJEJNAI0).

OgHuM W3 TyTed TOBBINIEHUS MOTUBAIMM W A()PEKTUBHOCTH YyUeOHOU
NESATETLHOCTH SIBIIACTCS BKIIOYCHHE YYAIUXCA B Y4EOHO-UCCIEIOBATEIBCKYIO H
MPOEKTHYIO 1eATEIbHOCTh, KOTOPAasi UMEET CIEAYIOIUE OCOOCHHOCTH:



o LEJIU U 33]a491 3TUX BUJIOB JEATEIbHOCTH YHAIIUXCS ONPENCIIOTCS
KaK UX JHMYHOCTHBIMM MOTHBaMH, TaK M COLMAJIBbHBIMUA. DTO O3HAYaET, YTO TaKasd
NEeATEIbHOCTh JO0JDKHA OBITh HANpaBJIEHA HE TOJBKO HA MOBBIIIEHWE KOMIIETEHTHOCTH
NOJIPOCTKOB B MPEAMETHOW OOJACTH ONPENEIEHHBIX YYEOHBIX JMCLMIUIMH, HE TOJBKO
Ha pa3BUTHE MX CHOCOOHOCTEH, HO M Ha CO3JaHHE MPOAYKTa, UMEIOLIEr0 3HAYUMOCTh
JUISL APYTUX;

o y4e0HO-UCCIIEIOBATENbCKAsT U IPOEKTHAsS JEATENbHOCTh JOJDKHA
OBITh OpPraHM30BaHa TakKUM O00pa3oM, YTOOBI ydyallMecs CMOIJIM PEaTU30BaTh CBOU
HOTPEOHOCTH B OOILEHUU C OAHOKJIACCHUKAMU, YUUTEISIMU U T. A. CTpos pa3iudyHOro
pPOZIa OTHOLICHMS B XOJI€ LICJICHAIIPABICHHOM,TOMCKOBOM, TBOPYECKOU U IPOLYKTUBHON
NEATENIbHOCTH, Yy4Yalluecs OBJIAJICeBAalOT HOPMAaMHM B3aMMOOTHOIIEHHW C PpPa3HbIMHU
JIOJbMHU, YMEHUSMHU MEPEXOJIUTh OT OJHOTO BHJA OOILIEHUS K JAPYyroMy, MpuoOpPETarOT
HABBIKH MHJIMBUIYaJIbHOW CAMOCTOSITENBHOU PadOTHI M COTPYITHUYECTBA B KOJIJIEKTUBE;

o OpraHu3anys Yy4eOHO-UCCIEAOBATEIbCKUX M TMPOEKTHBIX paldoT
oOydaromuxcst 00ecneunBaeT COYETAaHUE PA3JIMYHBIX  BHUJIOB  I103HABATEIbHOMN
JEeATENIbHOCTH. B 3THX BUAAX AESITEIBHOCTH MOTYT OBITh BOCTPEOOBAHBI MPAKTHUUECKU
JAr00BIE CIIOCOOHOCTH TOJPOCTKOB, PEAIM30BAaHbl JIMYHbBIE NPUCTPACTUS K TOMY WIU
UHOMY BUY JEATEIBHOCTH.

XapakrepucTuka 0co0bIX 00pa3oBaTeJbHbIX NOTPeOHOCTEH

® HEMIPEPHIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOLIECCA, PEaTU3yeMOro Kak
yepes cojepkaHue o0pa3oBaTeNIbHBIX O0JIACTEH, TaK M B IMPOIECCEe MHIMBHUIAYyaTbHOU
padoThI;

®BBEJCHHE B  COJEp)KaHHE  OOy4YeHUs  CHEUUalbHBIX  pPa3AelioB,  HE
NPUCYTCTBYIOMIKX B [IporpaMme HOpMaJIbHO Pa3BUBAKOLIMMCS CBEPCTHUKAM;

® ICTIOJIb30BAaHUE CHELMAIBHBIX METOOB, IPUEMOB U CPEIACTB OOyueHUs (B TOM
YUCle CHEHHAIU3UPOBAHHBIX  KOMIIBIOTEPHBIX  TEXHOJIOTH), 00ecrneurnBaronnx
peanu3anuo 00y4yeHus;

® UHJUBUyalIn3anusi oO0ydeHus TpeOyeTcss B OONbLIEH CTENEeHHU, YeM IS
HOPMATHBHO Pa3BUBAIOILIETOCS 00y4YaroIIerocs;

® HEOOXOJMMO MCIIOJIB30BAHUE OINOpP C JAeTajau3anueil B Gopme anropurMoB s
KOHKpETU3aIlMu JCHUCTBUH TP CaMOCTOATENbHON paboTre, obecrnedyeHue ocobou
MIPOCTPAHCTBEHHON U BPEMEHHOM OpraHu3aliiui 00pa3oBaTeIbHON CPEIbI.

e CrielaIbHOe O00ydYeHUE «ImepeHocy» ChHOPMUPOBAHHBIX 3HAHWUN U yMEHUH B
HOBBIE CUTYallMU B3aUMOJIEUCTBHUSI C IEUCTBUTEIBLHOCTBIO;

e crieliaabHasl MOMOIIb B Pa3BUTHH BO3MOXKHOCTEH BepOasibHOW U HEBepOaIbHOM
KOMMYHUKAIIMHM Ha YPOKaxX (PU3UKH.

Mecto yueOHOro npeamera « Dusnka» B y4eOHOM ILIaHE

B cootBercTBUn ¢ ®I'OCOOO (Pusuka sBasieTcs 00s3aTEIBHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO o0miero oOpa3oBaHus. JlaHHas mnporpamma mnpeaycMaTpUBaeT
u3ydyeHue (Qu3uku Ha 06a30BOM ypoBHE B 00bEéMe mo 2 4y B Hexeno B 7, 8, 9 u 10
KJ1accax.



Conep:xanune yueOHOro npeamera «Puzuka»

7 KJ1ace
Pasznen 1. ®u3nka u e€ poJib B NO3HAHUHU OKPY/KAKIIET0 MUPa
®uszuka — Hayka O mnpupone. SBieHus npupoasl. DPUMYECKHE SBICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC,3BYKOBBIE.
®dusznueckne BenuUMHBL. 3mepenue ¢uznueckux BenuyuH. Duznyeckue
npudopsl. [lorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usnka u apyrue ecTecTBEHHBIE HAayKdM HW3y4aroT mnpupoay. EctecTBeHHO-
Hay4yHbIi METOJ TMO3HAaHWA: HaOJIOJEHHE, IIOCTAHOBKAa HAy4YHOrO  BOIIPOCA,
BBIIBJKEHUE  THUIOTE3, DSKCIHEPUMEHT [0 IPOBEPKE THUIOTE3, OOBSCHEHUE
HaboaeMoro AByieHus. Onucanne GU3NYECKUX SIBICHUHN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu

1. MexaHnuyeckue, TeIIOBbIE, AIEKTPUIECKUE, MAaTHUTHBIE, CBETOBBIC
SIBJICHUSI.

2. dusndeckre nNpuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM

U U (POBBIM MPUOOPOM.
Jlabopamopnvie pabomol u onvimol

1. OrnpeenieHue 1EHbI JEIEHUS KaIbl K3MEPUTEIBLHOTO MpUdopa.

2. N3mepenne pacCTOSIHUIA.

3. N3mepenue 00bEMa )KUAKOCTH U TBEPIOTO Tea.

4, OnpeneneHue pa3MepoB MAIBIX TEIL.

5. N3mepenune temrepaTypsl IPpHU TTOMOIIU XKUJIKOCTHOIO TEPMOMETpPA U
JIATYMKA TEMIIEPATyPhI.

6. [IpoBeneHrne WHCCAEIOBaHUS II0 MPOBEPKE TUMOTE3bI: JAJTbHOCTH

noJiéTa MapuKa, MmyrneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BRICOTA MTYCKA.

Pa3znen 2. [lepBoHayaibHbIE CBeAeHUsI 0 CTPOEHUH BellleCTBA

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, T0Ka3bIBAIOLINE
JIUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenne dactui BemiecTtBa. CBSI3b  CKOPOCTHM  JABWKEHUA  YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumonpeicTBue YacTHIL
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHpie COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, >XUAKOCTEHM W TBEPIBIX
(KkpucTauIM4ecKkux) Tes. B3auMOoCBsI3b MeXJy CBOWCTBAaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M HMX aTOMHO-MOJIEKYJSpHbIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

JlemoHCTpauuu

1. Habmonenne OpoyHOBCKOTO JBUKEHHUS.

2. Ha6nronenue nuddysun.

3. HaGnronenue  sBiieHMiA, OOBACHSAIOMIUXCSA  TNPUTSHKEHUEM  WIU

OTTAJIKUBAaHUEM YaCTHII BEIISCTBA.
Jlabopamopnvie pabomol u onvimol

1. Onenka auamMeTpa aromMa METOJOM pSAI0B (C  HCHOJIB30BaHUEM
dboTtorpaduii).

2. OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIHPEHUS Ta30B.

3. OneiTel 1O  OOHAPY)KEHWIO  JCWCTBHS CHJI  MOJICKYJISIPHOTO
IPUTSHKEHUS.

Paznen 3. /IBu:xeHHe U B3aMMO/IeliCTBHE TeJl
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Mexannueckoe ABMKEHHE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABUKEHHUE. CKOPOCTH.
CpenHsast CKOpPOCTh IPU HEPABHOMEPHOM JABWKEHHH. Pacyér myTM U BpEMEHH
JBHOKCHUSL.

SBnenne wHepuMU. 3aKOH HHEpUMH. B3auMmojelcTBuUE Tel Kak NpUYrHA
M3MEHEHUS CKOPOCTH JBWKECHHUS Tell. Macca Kak Mepa MHEpPTHOCTH Tena. [ImoTHOCTH
BemecTBa. CBS3b INIOTHOCTH C KOJUYSCTBOM MOJIEKYI B €IMHUIIC 00BEMA BEIIECTRA.

Cuiia Kak XapakTepucTuka B3aumozeicTBus Ten. Cuia ynpyroctd u 3akoH ['yka.
N3MepeHue cuibpl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHUE TITOTEHUA W CUJIA TSKECTH.
Cuna Tsxectu Ha apyrux raHetax (MC). Bec tema. HeBecomocTs. CiioxkeHue cui,
HamnpaBJICHHBIX MO OJHOW mpsiMoi. PaBHoneicTByromas cui. Cuna tpenusi. TpeHue
CKOJIbKEHUS U TpeHue nokos. Tpenue B mpupojae u texuuke (MC).

Jemoncmpayuu
Hab6nronenne MmexaHnueckoro TBUKEHUS Tea.

N3Mepenne cKopoCcTy NPSIMOIMHENHOTO IBUKEHUS.
HaOntonenue siBeHust HHEPIIUY.

HaOnronenune n3MeHeHus: CKOpOCTHU MIPU B3aMMOACHCTBUM TEIL.
CpaBHEHUE Macc 1O B3aUMOJICCTBUIO TEII.

CioxxeHue CHJI, HAMPABJICHHBIX 110 OJHOU MPSAMOI.
./Iaﬁopamopubte pabomul u onvimol

R N

1. OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO  JABWKEHMS  (IIapuka
B KUJIKOCTH, MOJIEIIU DJIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).

2. Omnpenenenre cpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa o
HAKJIOHHOM IUIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TeEA.

4, OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh PaCTSKEHUS
(medopmarun) Ipy ) UHBI OT TPUITIOKEHHON CHJIBI.

5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS

OT B€ca TeJa U XapakTepa CONPUKACAIOIIUXCA TOBEPXHOCTEH.

Pa3znen 4. JlaBienne TBEPABIX TeJl, )KMIKOCTEH M ra3oB

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIUYECHUS aBieHus. /aBnenue rasa.

3aBUCUMOCTh [IaBJICHUSI raza OT 00BEMa, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTAMU M Tra3zamu. 3akoH Ilackama. I[IneBmatnueckue
MallliHbl. 3aBUCUMOCTH JIaBJICHUS JKUJAKOCTH OT TJIyOuHbl. ['HMapocTaTUdecKuii
napagokc. Coolraromuecs: cocyibl. [ uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emmm u armocdepHoe naBieHue. I[IpuuMHBI CylecTBOBaHUSA
Bo3nymHOW o0omoukn 3emumm. OmbiT  Toppuyennu. H3mepenne armocdepHOro
JaBIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HAJl YPOBHEM MOpPS.
[Tpubops! 17151 m3MepeHus: aTMOCHEPHOTO JTaBIICHUS.

JlelicTBHE XKMAKOCTHM M ra3a Ha MOrPYyKEHHOE B HHUX TesO. BrlTankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxoriaBanue.

Hemoncmpauuu

1. 3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/bl.

['mppasnuueckuu mpecc.

[IposiBinenue nercTBust aTMOC(HEpHOro AaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTh

ok wn
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TeJa U TIIOTHOCTU KUIKOCTH.
7. PaBeHCTBO BBHITATKUBAIOIIECH CHIIBI BECY BHITECHEHHOM KUKOCTH.
8. VYcnoBue miaBaHusS TeN: IUIABAHUE WJIM TOTPYKEHUE TEl B
3aBUCUMOCTH OT COOTHOILICHHS TIJIOTHOCTEH Tella U KUJIKOCTH.
Jlabopamopnwie padbomoul u onvimol

1. HccrnenqoBanue 3aBHCHMOCTH Beca Tela B BOJAE OT 00BEMA
MOrPYKEHHOM B )KUIKOCTh YaCTH TEJIA.

2. OnpeneneHue BBITAJIKABAIOUIEH CWIbIL, JCHCTBYIOUIEH Ha TEJO,
MOTPY>KEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICMCTBYIOIICH Ha
TEJIO B JKUJIKOCTH, OT MAaCCHhI TeJa.

4, OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTHh BBITAJIKUBAIOIICH CHJIBI,

JEHCTBYIOLEH Ha TENO B )KUJIKOCTH, OT 00bEMa MOTrPyKEHHON B XKUAKOCTh YaCTU Tela
Y OT IJIOTHOCTH KUJIKOCTH.

S. KoHncTpynpoBanne apeomeTpa WM  KOHCTPYMPOBAHUE  JIOAKH
Y ONIPEAEITICHUE €€ TPY30II0IbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEprus

Mexanudeckast pabota. MOIIHOCTb.

[IpocTbie MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBuio paBHOBecus
pbiuara. [IpumeHeHune npaBuiia paBHOBECHS pbluara K OJIOKY.

«3onoroe mnpaBwno» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpocteie
MEXAaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  3Heprus.  KuHermyeckas W NOTEHUMANbHAs  DHEPIUS.
[IpeBpailieHre OJHOTO BUJA MEXAHUYECKON 3HEPrHH B APYrod. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu

1. IIpuMmepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol

1. Omnpenenenre padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBUKEHUU
TeJa M0 TOPU30HTAIBLHON MOBEPXHOCTH.

2. HccnenoBanue yciaoBUil paBHOBECHS pbluara.

3. N3mepenne KII/] HaKITOHHOM NIIIOCKOCTH.

4. N3ydeHune 3aKoHa COXpaHEHUSI MEXaHUYECKOU YDHEPTUU.

8 KJ1acc

Pa3nen 6. TensioBble siBeHUs

OCHOBHBIE TOJOKEHUSI MOJIEKYISIPHO-KUHETUUYECKON TEOPUH CTPOEHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIeKYJ. OMNbITb, MOATBEPKIAIOIINE OCHOBHBIE
MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopnenu  TBEpHOTO, JKHAKOTO H Tra3000pa3HOrO0  COCTOSIHMI — BEIIECTBA.
Kpucrammueckne u amopdueie Tena. OOBSICHEHHE CBOWCTB Ta30B, JKUIKOCTEH U
TBEPIABIX TEJI HA OCHOBE TIOJOXKECHUHW MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH.
CmaunBaHuE U KaWUISIPHBIE sIBJIEHUS. TEenI0BOE paclIupEeHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEMIOBOTO JBUKCHUSYACTHII.

BuyTtpennsist sueprusi. CnocoObl U3MEHEHUs BHYTPEHHEN SHEPTUU: Terionepenaya
U coBepileHue padoTel. Buabsl Termsonepenauu: TEMJIONPOBOJHOCTb, KOHBEKIIUS,
U3Jy4YCHHUE.

KonuuectBo TemnoTsl. YjenbHas TEIUVIOEMKOCTh BellecTBa. TermiooOMeH W
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TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOIO OanaHca.

[InaBneHue M OTBEpJEBAaHME KPUCTAJUIMUECKUX BEIIECTB. YJeibHas TEIuioTa
iasnenus. [lapooOpazoBanue u konaencanus. Ucnapenne (MC). Kunenue. Y nenpHas
TEIJI0Ta TapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYypbl KHUIIEHUS OT aTMOC(EPHOTO
JaBjieHus. BiaxxHOCTh BO3ayXa.

OHeprus TOIUIMBA. Y JeNIbHAs TEIUIOTa CrOpaHHUsL.

[Tpunuuner pabotel  TemnoBblx aurarened. KIIJ[  TemmoBoro asuraress.
TernnoBble ABUraTEIN U 3amuTa oKpyxaromieit cpeast (MC).

3aKOH COXpaHEHHUs U MPEBpAllECHUs] YHEPTHH B TEIUIOBbIX npoueccax (MC).

Jemoncmpavyuu

1. Habmronenue 6poyHOBCKOTO IBUKEHUS.

2. Habmonenune nuddysuu.

3. Hab6nronenue siBjeHni cMaunBaHUs M KATUJUIAPHBIX SIBICHUM.

4, Hab6nronenue TemioBoro pacimpeHust Tell.

5. W3menenne naBieHWs Ta3a MPU W3MEHEHWH O0BhEMa M HarpeBaHUHU
WTH OXJTOKJICHUH.

6. [IpaBuna n3MepeHus TeMIepaTyphbl.

1. Buae! Tenmonepenaymn.

8. OxnaxaeHue Ipyu COBEPIICHUU pabOTHI.

Q. HarpeBanue npu coBepIieHHH padOThl BHEIITHUMHU CHUIIAMH.

10. CpaBHeHHE TEIUTOEMKOCTEN PAa3IUYHBIX BEIIECTB.

11. Hab6nronenue kumneHus.

12. Hab6nronenue moctosHCTBA TEMIIEPATYPhI TIPH TIABJICHUU.

13. Mojenu TeNJIOBBIX ABUTATEIICH.

JlaGopaTopHbie padoThI M ONIBITHI

1. OnbeITel 1O  OOHAPY)KEHUIO  JIEUCTBHS  CHJI  MOJICKYJISIPHOTO
MPUTSHKCHHUS.

2. OMnBITH TIO BRIPAIIMBAHUIO KPUCTAIIOB IMIOBAPEHHOM COJIM WJTH caxapa.

3. OnBITH M0 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH
Y TBEPABIX TEIL.

4, Omnpenenenre AaBJICHUS BO3AyXa B OJIJIOHE MITIPHUILA.

5. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3AyXa OT €T0
00bEMa 1 HArPEeBAHUS WIIH OXJIAXKICHUS.

6. [IpoBepka rTUMOTE3bl JHWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUIKOCTH B TEPMOMETPUIECKON TPyOKE OT TeMIIepaTyphl.

7. HaGnronenue n3meHeHus BHyTpEHHEH SHEPTHH Tejla B PE3yJIbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJI.

8. UccnenoBanue sBieHMs TEIIOOOMEHA IPU CMENTUBAHUM XOJIOIHON H
ropsiyer BOJIBL.

Q. OnpeneneHre KOJIMYECTBA TEIIOTHI, IMOJYYEHHOTO BOJOW TMpHU
TEIMJI000MEHE C HArPEThIM METATMICCKUM ITUIMHIPOM.

10. Onpenenenue yaeIbHON TETUIOEMKOCTH BEIIECTRA.

11. Uccnenosanue npouecca ucnapeHusl.

12, OnpeneneHre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. Onpenenenue yeabHON TEIUIOTHI TUTABJICHUS JIb/A.

Pa3znen 7. DnekTpuyeckne 1 MAarHUTHbBIE SIBJIEHUSA
Onektpusanus Ten. J[Ba poja aiexkTpudeckux 3apsanoB. BzaumopeicTBue
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3apsokeHHbIX Tesl. 3akoH KynoHa (3aBHCHMMOCTb CHIIBI B3aUMOJIEUCTBUS 3aps>KEHHBIX
TE€J OT BETUYUHBI 3apPSI0B U PACCTOSTHUS MEXKIY TEIaMHM).

Onektpuueckoe rmnoje. Hanpspk€HHOCTh  AnekTpuueckoro motid.  [IpuHnun
CYHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn »3ieKTpUYECKUX 3apsiioB. OJIEMEHTApHBIA 3JIEKTPUUYECKUN  3apsil.
Crpoenue atoma. [IpoBOAHUKHM M JUANEKTPUKHU. 3aKOH COXPAHEHUS IJIEKTPUUYECKOTrO
3apsna.

DNEeKTPUYECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTPUUECKOTO TOKa. icTouHunKu
MOCTOSIHHOTO TOKa. JIeMCTBUSL AJEKTPUYECKOro ToKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUJKOCTSAX U raszax.

OnekTtpuueckas nenb. Cuiia Toka. DIEKTpUUecKoe HarpsbkeHune. COmpoTUBIEHUE
MIPOBOJHUKA. YIEJIbBHOE COINPOTUBJIECHUE BeEHIeCTBA. 3akoH Oma [ y4acTkKa LEIu.
[TocnenoBaTenbHOE U NAPALIEIBHOE COEIMHEHUE TPOBOIHUKOB.

PaGota © MOMmIHOCTH  JJEKTpUUeckoro Toka. 3akoH JDxoyns—JIeHia.
DNEeKTpUYECKHe LEeNu U MOTPEOUTENN 3JEKTpUYECKOM sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHuThl. B3anMoAeldcTBHE TOCTOSHHBIX MArHUTOB. MarHutHoe
noje. MarauTHoe noje 3eMJIM M €ro 3Ha4eHUe JUIA KU3HU Ha 3emuie. OnbIT Dpcrena.
MarautHoe moJsie 3JIEKTPUYECKOTO TOKA. [IpruMEHEHHE 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TOJISi HA MMPOBOAHUK C TOKOM. DJIEKTPOJIBUTATENIb MOCTOSTHHOTO
TOKa. Vcrionp30BaHKE AJIEKTPOJABUTATEIIEN B

TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SBneHue sneKTpoMarHUTHOW WHAYKIUU. [IpaBuno Jlenna.
Onextporenepatop. CrnocoObl MOJYYSHHUS DICKTPUUYECKON SHEPTUH. DIEKTPOCTAHITUU
Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUH.

Jemoncmpayuu

1. DJIeKTpU3aLMs TEN.

2. JIBa poja 3JEKTPUUYECKUX 3apsiioB M B3aUMOJIEHCTBHUE 3apsiKEHHBIX

TEN
Y CTpoRCTBO M AENCTBHE HIIEKTPOCKOA.

DIIeKTpoCTaTHYECKast MHAYKIIHS.

3aKOH COXpPAaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOAHUKH U TUDTIEKTPUKHU.

MoaenupoBaHue CHIIOBBIX TUHUHM JIEKTPUYECKOTO TTOJIS.

M cTOYHMKY IOCTOSIHHOTO TOKA.

JlelicTBUS AIEKTPUUYECKOTO TOKA.

10 DJIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BbIi1 pa3ps.

12.VI3mepenue Cribl TOKa aMIIepMETPOM.

13.VI3Mepenue 2JIeKTpUIECKOTro HAMPSKEHUSI BOJIbTMETPOM.
14.PeocTat u Mara3uH CONPOTUBIICHUM.

15.B3anMoaeiicTBHE TOCTOSHHBIX MAarHUTOB.

16. MoaennpoBaHre HEBO3MOKHOCTH pa3/ieNIeHUs OJIFOCOB MArHUTA.
17.MonaennpoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MarHUTOB.
18.OmnwIT Dpcrena.

19.MaruuTtHOe 1noje Toka. DJIeKTPOMarHurT.

20. JleiicTBME MAarHUTHOT'O TOJISI HA TPOBOJIHUK C TOKOM.

©COoNo Ok
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21.2A10CTOSIHHOTO TOKA.

JEKTPO.L 22.ViccnenoBaHue sIBIICHUS JIEKTPOMATHUTHON MHAYKIIUH.
BUTATEN 23.OmnbiTel Dapaes.
b 24.3aBUCUMOCTD HAMpaBICHUs] MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHKHOBEHHUSI.
25. DJIEKTPOTreHepaTop NOCTOSHHOTO TOKA.
Jlabopamopuvie pabomol u onvimol
1. OnbITel 1O HAOTIOACHUIO DIEKTPHU3AIUMU TEN HHAYKIUEH Hu TpHU
COTNPUKOCHOBEHHH.
2. HccnenoBanue ACUCTBUS 3JIEKTPUUYECKOTO MOJS HAa MPOBOJHUKU U
JUDJIEKTPUKH.
3. COopxka u npoBepka pabOThI AJIEKTPUUECKOM 1IETH MOCTOSTHHOTO TOKA.
4. M3mepeHne 1 peryJInpoBaHue CUIIbI TOKA.
5. W3mepeHne u peryimpoBaHue HaPsSKEHHUS.
6. HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UIYILIETO YepPe3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
7. OnpITbl,  JEMOHCTPHUPYIOUIME  3aBUCUMOCTh  3JIEKTPUUYECKOTO

COIIPOTHUBJICHUSI TPOBOJAHHWKA OT €ro JUIMHBI, IUIOMAJN IONEPEYHOTO CEYCHUS H
Marepuana.
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8. [IpoBepka mpaBuiia CIOXKEHUSI HANPSHKEHUA TP MOCIEI0BATEILHOM
COCIMHEHHUH JIBYX PE3UCTOPOB.

Q. [IpoBepka mpaBuia Al CUIBI TOKA MPU MapalieIbHOM COEAMHEHUU
PE3UCTOPOB.

10. Onpenenenre pabOTHl  AIEKTPUUYECKOTO TOKA, HIYIIETO dYepe3
pE3UCTOp.

11. OnpeneneHre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBLACIISIEMOW Ha
pe3ucTope.

12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYILIErO Yepe3 JaMIIOUKY,
OT HaIPsDKEHUS Ha HEW.

13. Omnpenenenue KIIJI nHarpeaTens.

14. HccnenoBanne MarHUTHOTO B3aUMOAEUCTBUS ITOCTOSIHHBIX MarHUTOB.

15. W3ydyeHne MarHMTHOTO TIOJIsI TIOCTOSIHHBIX MAarHUTOB TIpU  HX
00BEIMHEHNH U Pa3JICIICHUH.

16. HccnenoBanue JeHCTBUS OJICKTPUUECKOTO TOKa HA MAarHUTHYIO
CTpETIKY.

17. OnbBITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh CHJIBI B3aUMOJICHCTBHS
KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa ¥ HalpaBJICHHs TOKA B KaTYIIIKE.

18. W3ydenne AecTBHSI MArHUTHOTO TIOJISl HA MIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padboThl 3JE€KTPOIBUTaTENS.

20. N3mepenne KII/I anekTpoaBUratenbHoil yCTaHOBKH.

21, OnpITEl IO MCCIEAOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOW HMHIYKIUU:
UCCJIEJOBaHNE U3MEHEHUN 3HAaYeHUsI U HalpaBJIE€HUS! MHIYKIIMOHHOTO TOKa.

9 KJ1ace

Pa3nen 8. Mexannueckue siBJieHUs

Mexanuueckoe  JaBWXKeHME. MarepuanibHas  Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~ MEXAaHWYECKOr0  JBH)KEHUS. PaBHOMEpHOE MNpPSIMOJIMHEITHOE
nBrkeHue. HepaBHOMepHOe mpsMosMHEWHOe nBukeHue. CpelnHsss U MTHOBEHHAs
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOycKOpeHHOE MPSMOJIMHEHOE nBHKeHne. CBOOOAHOE MaJIeHuE.
Omnbitel ["anunest.

PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTH. llepron u yactora oOpaileHus.

JInnelrinas v yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseii 3akoH Hprotona. Bropoi 3axkoH Herorona. Tperuit 3akoH Hbrorona.
[IpuHIMII CYTIEpHO3ULINKU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: cuia TPEHUS CKOJbXKEHHS, CHJia
TPEHMUS TTOKOSI, APYTUE BUbI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHHUS. Y CKOPEHHE CBOOOHOTO Ma/IeHUs.
Jemwxenne tuiaHer Bokpyr Comnma (MC). IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh U neperpysKu.

PaBHOBecue maTepuanabHON TOYKU. AOCOTIOTHO TBEPAOE Teso. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpanieHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynece tena. U3MeHenne umimynbsca. Mnyibe cuiibl. 3aKOH COXpaHEHUS
uMmiyibsca. Peaktusnoe asmxenue (MC).

Mexanuudeckast pabota ¥ MOIIHOCTb. PaboTa cui TSKECTH, YIpPYroCTH,
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TpeHust. CBs3b d3Hepruu u padotsl. IloTeHnnanbHas sHEPrus Tenaa, NOJHATOrO Haj
IIOBEPXHOCTBIO 3eMild. lloTeHnmanbHasg sHEprus cxaTol NpyxuHbl. Kunetnueckas
sHeprua. TeopeMa O KHHETUYECKOM HHEPruu. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPI'UH.

Hemoncmpayuu

1. Habnrogenne MeXaHM4eCKOro JIBH)KEHHSI Te€Jla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

2. CpaBHeHHE TIyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

3. N3mepenne CKOPOCTH U yCKOPEHMSI IPSIMOJIMHENHOTO IBUKECHHSI.

4. HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBUKECHHSI.

S. Habroienue 1BUKEHUs Tea o OKPY>KHOCTH.

6. HabmroieHue MexaHW4ecKuX SIBJICHUN, MPOUCXOMASIIUX B CHCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHYKEHHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHUMOCTh YCKOPEHHUS Tejla OT MAcChl Tela M JEUCTBYIOIIEW Ha
HETO CHJIBI.

8. Habmroienue paBeHCTBa CHII TIPU B3aMMOJCHCTBUH TE.

Q. M3meHeHune Beca Tena Mpu YCKOPSHHOM JIBHKEHUH.

10. [lepemaya uMIrynbca Ipu B3aUMOAEHCTBUM TEIL.

11. [IpeoOpa3zoBaHus SHEPTHH [TPU B3aUMOJICHCTBUH TEIL.

12. CoxpaHeHre UMIyJIbca PU HEYIPYTOM B3aUMOJECHCTBUU.

13. CoxpaHeHne UMITyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBUH.

14. Habmronerune peakTHBHOTO JABUKEHUS.

15. CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM MaICHHH.

16. CoxpaHeHrHEe MEXAaHUYECKOW SHEpPruu IMpU ABWKEHUM Tela TOJ

JIEVUCTBUEM ITPYKUHBL.
Jlabopamopnvie pabomul u onvimol

1. KoHcTpynpoBanne  TpakTta g pasroHa W JAJbHEWIIEro
PAaBHOMEPHOTO JIBHKEHHUS ILIAPUKA WU TEJIEKKH.

2. OmnpeneneHue CpeiHe CKOPOCTU CKOJIbXKEHUS OpycKa WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHne yCKOpPEHHs Tesla MPU PaBHOYCKOPEHHOM JBUKEHUU IO
HAaKJIOHHOM IUIOCKOCTH.

4. HccnenoBanve  3aBUCMMOCTM  NOYTH  OT  BPEMEHHU npu
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.

S. [TpoBepka ruIoOTE3bl: €CIM MPU PABHOYCKOPEHHOM JABIKEHUU O€3

HayaJIbHOU CKOPOCTH ITIYTU OTHOCATCA KaK PAI HEYETHBIX qUCCJI, TO COOTBCTCTBYHOIINC
IMPOMCIKYTKH BPEMCHHU OJIMHA-KOBBHI.

6. HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXEHUS OT CHJIbI
HOpPMAaJIbHOT'O JAABJICHUS.

7. Onpenenenue ko3 HUIIMEHTA TPEHUSI CKOJIbKEHHUS.

8. Omnpenenenne )XECTKOCTH MPYKUHBI.

Q. Omnpenenenne paboThl CUIIBI TPEHMsI NP PABHOMEPHOM JIBUYKEHUU

TCJ1a I10 FOpI/IBOHTaHBHOﬁ IMOBCPXHOCTHU.
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10. Onpenenenue pabOThl CUJIBI  yOPYrOCTH MpU  TOIBEME Tpy3a
C MCIOJIb30BaHUEM HEMOJIBHKHOTO U MOJABUKHOTO OJIOKOB.

11. N3ydeHne 3aKk0Ha COXPAHEHHUS YIHEPTUU.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJTHBI

KonebarenbHoe nBmkeHune. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUU: TEpHOL,
4acToTa, aMIuITyAa. MareMaTtudecknid W NpPYKUHHBIM MasTHHUKU. [IpeBpaienwue
SHEPrUH MPH KOJIeOATeTbHOM JBUKCHHH.

3aryxaromue xKonedanus. Beinyxxaennsie konedanus. Pesonanc.

Mexannueckue BoaHbl. (CBOWCTBA MeEXaHMYECKMX BOJIH. [IpoposibHble U
MONEpEYHbIe BOJHBI. JlJIMHA BOJIHBI U CKOPOCTh €€ pacinpoCTpaHeHUs. MeXaHu4ecKue
BOJIHBI B TBEPAOM Tedie, ceiicmuueckue BosHbl (MC).

3Byk. ['poMkocTh 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. MHpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu

1. Habmronenne xonebaHUi TEJI MO ACHCTBUEM CHJIIBI TSIKECTH U CUJIBI
YIOPYTOCTH.

2. HaGnronenue konebanuii rpy3a Ha HUTU U HA MIPYKUHE.

3. HaOntonenue BoIHYKIEHHBIX KOJIEOAHUM U pe30HaHCa.

4. PacnipocTpaneHnne npo10iabHbIX U MONEPEYHBIX BOJH (Ha MOJENH).

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pE30HaHC.

Jlabopamopnvie pabomol u onvimol

1. Omnpenenenre 4acTOTHl U TEPHOJA KOJEOAHHM MaTEeMaTHYECKOTO
MasITHHUKA.

2. OnpeneneHve 4YacToThl W TEpHOJia KOJIEOAHWU TPYKUHHOTO
MasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIeproAa KoJieOaHWM TOABEHIEHHOTO K
HUTH TPy3a OT JJTUHBI HUTH.

4, UccnenoBanne 3aBUCUMOCTH TMEpUOJAa KOJEOAHUM MPYKUHHOTO
MasTHAKA OT MacChl rpy3a.

5. [TpoBepka HE3aBUCUMOCTH TTepHO1a KOJIeOaHUH Tpy3a, MOIBEIICHHOTO
K HATH, OT MacCHI Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh IE€pUOAA  KOJEOaHM
MIPY)KUHHOTO MasTHUKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHEI.

7. N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Paznen 10. DjexkTpoMarHuMTHOE T0Jie U IJIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMAarHUTHOE oJje. DNEeKTPOMarHuTHBIE BOJIHBL. CaoiicTBa

AJEKTpOMAarHuTHeIX BOJIH. Illkama »iaekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA

CBETa
Hemoncmpauuu
1. CBoliCTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBEIE CBOMCTBA CBETA.
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Jlabopamopnsie padbomot u onvimot

1. N3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI0O MOOWUIIBHOTO
TenedoHa.

IToBTOPUTEIBLHO-0000 AN MOAYJIb

[ToBTOpUTENHEHO-0000IAOMINKA MOJYJIb TpPEIHAa3HAYECH U1 CUCTEMAaTU3alHud U
000011IeHNsT PEAMETHOTO COJIEP>KAaHUSI M ONBbITA JIEATEIBHOCTH, MPUOOPETEHHOTO MPHU
U3y4YEHHU BCEro Kypca (U3MKH, a Takke I MOoAroToBkd K OCHOBHOMY
TOCYJapCTBEHHOMY JK3aMeHy M0 (u3uke i 0O0y4aromuXxcs, BBIOPABIIUX JTOT
y4eOHBbIN NpeaMeT.

[Ipy u3y4yeHMH AAHHOTO MOZYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BUIbBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTH)KEHHE MPEAMETHBIX U
MeETaIpeMETHBIX IUIAHUPYEMBIX pPe3yJbTaTOB 00yueHUs, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SBICHUN TPUPOIBI
U TEXHUKHU, OBJIQJICHUE YMEHHSIMHU OOBSCHATH (PU3MYECKUE SBICHUSA, TPUMEHSS
NOJIy4YCHHbIE  3HAHUSA, pelarb 3aJadyd, B TOM UHCIE KAueCTBEHHbIE U
HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNHATBEHO [ESITETbHOCTHBIM XapaKTep MAaHHOTO paslelia peanu3yeTcs 3a
CYET TOTO, YTO y4YalIuecs BBIOJIHAIOT 33JaHusl, B KOTOPBIX UM IMPEAJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHHMI pACIO3HABaTh U HAyYHO OOBICHATH (pU3MUYECKUE
SBJICHUS B OKPYKAIOILIEW NPUPOAE U NOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJBl HUCCIENOBAHUS (PU3NYECKHX SBICHHUH, B TOM
YUCJIE JIA IPOBEPKH TUIOTE3 U MOJYUEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJiee BAXKHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTHUYECKOrO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIMM Ha OCHOBE 3aKOHA IMPEBPAIICHHUS U COXPAHEHUsS BCEX H3BECTHBIX BUIOB
DHEPIHUU.

Kaxnmas M3 TeM HaHHOrO pasjelia BKIIOYAET SKCIEPUMEHTAIbHOE UCCIEAOBAHUE
oboOmaromiero xapakrtepa. Pazgen 3aBepiiaeTcs MPOBEACHUEM JUATHOCTUYECKOW U
OLICHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBI.

10 KJ1ace

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlyueBas mogmenp cBeta. Mcrounuku csera. IIpsmosmHEHOE pacnpOCTpaHEHHE
ceera. 3armenuss Comnua u Jlynel. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa’KEHUs CBETA.

[Ipenomnenue cBeta. 3aK0oH npesioMieHus cBeta. [lolHOe BHyTpeHHEE OTpaKeHNE
cBera. Mcronb30BaHuE MOJIHOTO BHYTPEHHETO OTPAYKEHUSI BONITUYECKUX CBETOBOAAX.

JIunza. Xox nydert B mma3e. OnTudeckas cuctema Qoroarmapara, MUKPOCKOTA |
teneckona (MC). I'na3 kak onTudeckasi cucteMa. biin3opykocTs U JaTbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHe CrIeKTpaIbHBIX
uBeToB. /lucnepcus ceera.

Hemoncmpauuu
1. [IpssMosMHEHOE PaCIPOCTPAHEHHUE CBETA.
2. OTtpaxeHue cBera.
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3. [TonyueHne wn300paXk€HUl B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaJIax.

4. [Ipenomnenue ceera.

5 Onrtuueckuii CBETOBO/I.

6 Xon tydeit B coOmparorieit JInH3e.

7. XO0JI qy4der B pacCEeUBAIOIIEH JIMH3E.

8 [Tonyuenne n300pakeHUM ¢ MOMOIIBIO JIUH3.

9 [TpuHuun aeiicTBus QoToarmapara, MUKPOCKONA U TEJIECKOIA.

10. Mopens riasa.

11. Paznoxxenue 6emoro cBera B CIIEKTP.

12. [Tomyyenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnvie pabomol u onvimol

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaXEHHUsS] CBETOBOTO JIyda OT
yria najcHusl.

2. N3yuenne xapakTepUCTHUK W300paXeHUsT TMpeaMeTa B  IUIOCKOM
3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIila MPEIOMIICHHS CBETOBOTO JIyda OT
yria MajgeHus Ha TPAHUIIE «BO3LyX—CTEKIIO».

4. [Tony4yenue n300paxxeHuil ¢ TOMOIIBIO COOUPAIOIIEH JTUH3BI.

5. Onpenenenue (OKYCHOIO PAcCTOSIHUS W ONTHYECKOW  CHJIBI
cobuparome JTUH3HI.

6. OnBITH IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTD.

7. OnBITH 110 BOCHIPUSITHIO I[BETA TIPEJMETOB MPU WX HAOIIOJIEHUU Yepe3

[IBETOBbIE (DUIIBTPHI.

Pasznea 12. KBantoBble ABJICHUA

OmnwiTl Pezepdopaa u minanerapHas monaens atoma. Mojnens atoma bopa.

Hcnyckanue u noriomieHue ceera atoMmoM. KBaHThI. JInHeYaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Alb(a-, 6eTa- U raMma-u3nydeHusi. CTpoeHrne aTOMHOTO sijpa.
Hyknonnas monens aromHoro siapa. M3otonsl. PagnoaktuBublie npeBpaienus. [lepuon
MOJypacrajia aTOMHBIX SIIEpP.

S nepHble peakuuu. 3aKOHbI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YHUCE. DHEPTUS
CBSI3M aTOMHBIX siaep. CBs3b Macchl U dHEpPruv. Peaknuu CuHTE3a W JETICHUS SAEP.
Nctounuku s3neprun Connina u 3831 (MC).

SnepHas osHepretuka. JleWCTBHS paaMOAKTUBHBIX MW3JIyYEHUHW HA JKUBBIC
opranu3mMbl (MC).

Hemoncmpayuu
CrexTpbl U3Ty4YeHUS U TOTJIOMICHUSI.

CrekTphl pa3InyHbIX Ta30B.

CnekTp Bogopo/a.

Ha6nronenue TpekoB B kamepe Busbcona.

PaboTa cuérurka HOHU3UPYIOIIMNX U3ITyYSHHM.

Peructpanus uzinyyeHus IpupoOAHBIX MUHEPAJIOB U MPOTYKTOB.
Jlaﬁopamopubze padomut u onvimol

1. HaGnroneHue CrjionHbIX U TMHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBanne TpeKOB: U3BMEPEHUE SHEPTUH YACTHULBI IO TOPMO3HOMY

oghkwhrE
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nyTH (1o gororpadusm).

3. N3mepenue paanoakTUBHOTO (oHa.

IToBTOPUTEIBLHO-0000 AN MOAYJIb

[ToBTOpUTENHEHO-0000IAOMINK MOIYJIb TpPEIHA3HAYEH I CUCTEMATU3ALHUHU U
0000111eHNsT PEAMETHOTO COJIEP>KaHUSI M OMbITa JIEATEIbHOCTH, MPUOOPETEHHOTO MPU
U3y4YeHHU BCEro Kypca U3HKH, a Takke Jiasi TNOAroToBKM K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMeHy Mo (u3uke sl 0o0ydaroluxcs, BBIOpPABIIUX 3TOT
y4€eOHBII NpeaMeT.

[Ipy u3y4yeHHWH HAHHOTO MOZYJIA PEATU3YIOTCA M CHUCTEMATU3UPYIOTCS BHbI
NESATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeYMBAETCA JOCTHUKEHUE MPEAMETHBIX U
METaIpeMETHBIX TUIAHUPYEMBIX pPE3YyJIbTaTOB 00yueHHUs, (HOPMHUPYETCS €CTECTBEHHO-
Hay4Hasi TPAMOTHOCTb: OCBOCHUE HAYyYHBIX METOJOB HCCIEIOBAHUS SBICHUN MPUPOJIBI
U TEXHUKHU, OBJIQJICHUE YMEHUAMU OOBSICHATh (PU3NYECKUE SBIICHUS, NPUMEHSSA
NOJIy4CHHBIE  3HAHUSA, pemarb 3aJadyd, B TOM YHCIE KAa4eCTBEHHBIE W
HKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBHO NESITEIBHOCTHBIM XapakTep TaHHOTO paszjiefla peaausyercs 3a
CYET TOTO, YTO y4YalIUecs BBIOJIHAIOT 33JaHusl, B KOTOPBIX UM IMPEAJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHHMI pacno3HaBaTh U HAY4YHO OOBSCHATH (PU3MUECKUE
SBJICHUS B OKPYKAIOILIEW NPUPOAE U OBCEAHEBHON KU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/IbI UCCIENOBAHMS (PUBHUECKUX SBJICHHUI, B TOMYHCIIE
JUTSl IPOBEPKU TUIIOTE3 U MOTYYEHUSI TEOPETUYECKHUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HanOoJiee BaXKHBIX JOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTHH, HampHMep, NPAKTUYECKOTO HCIIOIb30BAHUS PAa3IUYHBIX HCTOYHHKOB
DHEPIrUM Ha OCHOBE 3aKOHA IMPEBPALLECHUS W COXPAHEHUs BCEX HW3BECTHBIX BHUJOB
DHEPIHUU.

Kaxxasg U3 TeM JaHHOTO paszelia BKIKYAET SKCIEPUMEHTAIBHOE HCCIEI0BAHNE
oOoOmaroniero xapakrepa. Pasnen 3aBepiuaercss MPOBEIECHUEM TUArHOCTHUYECKON u
OLICHOYHOU paboThI 32 KypC OCHOBHOM IIKOJIBI.

Ilnanupyembie pe3yJbTaThl OCBOCHUSA Y4eOHOT0 npeamera «@uznuka»Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHusA

Nzyuenue yuebnoro mpenmera «®Dusmka» Ha ypOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHusl JOJDKHO 0OeCneYuBaTh JIOCTIKCHUE CICAYIOIIUX JIMYHOCTHBIX,
METaIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIIbHBIX Pe3yIbTaTOB.

JIn4HOCTHBIE Pe3yJIbTATHI

Ilampuomuueckoe éocnumanue:

[IPOSIBJICHUE MHTEpECca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOUN
duznyecKoil HayKu;

HEHHOCTHOE OTHOIIEHHE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX-(PU3UKOB.

I'pasicoanckoe u Oyxo6Ho-Hpa6cmeeHHoe 60CNUMAHUE:

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO-3HAYMMBIX H
THUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN (PU3HKH;
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OCO3HAaHHE BaKHOCTH MOPAIBHO-3TUUECKUX PUHIUIIOB B IESITEIBHOCTH YUYEHOTO.

Icmemuueckoe ocnumanue:

BOCTIPUATHE JSCTETHUUYECKUX KayeCcTB (PU3MUECKON HAyKH: €€ TapMOHHYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

OCO3HAHHWE LIEHHOCTU (PU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUI, BAXKHENIIEN COCTABIIIIOIIEHKYJIIBTYPHI;

pa3BUTHE HAy4yHOH JIOOO3HATETBHOCTH, HWHTEpEca K HCCIEI0BATENbCKON
NEATEIIBHOCTH.

Dopmuposanue Kyiabmypvl 300p06bs U IMOUUOHATIbHO20 OJ1A20N0TYYUUA

OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTU MpaBui 0€30MaCHOrO MOBEJEHUSI Ha TPaHCIOPTE,
Ha JIOpOrax, C 3JEKTPUUYECKUM U TEIIOBBIM 000PYJOBAaHUEM B JOMAILIHUX YCIIOBUSX;

c(OpMUPOBAHHOCTh HaBbIKa PeQIIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOro K€ MpaBa y Jpyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

aKTUBHOE YYacTHE B PELICHUHM MPAKTHUYECKHX 3a7ad (B paMKax CEMbH, LIKOJIBI,
ropoja, Kpasi) TEXHOJIOTMYECKON M COLMANIbHOW HANpaBICHHOCTH, TPEOYIOIIUX, B TOM
yucie u (GU3NYeCKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MTpodeccuil, CBI3aHHBIX C (PUBHKOM.

IKor0cuueckoe eocnumanue:

OpHEHTallMs Ha MpUMEeHeHne (QU3UYECKUX 3HAHUU JUIs pelieHus 3aja4d B 00J1acTu
OKpYKaroIllled Cpelpl, IUIAHUPOBAaHHS IIOCTYIIKOB M OLEHKM HUX BO3MOXHBIX
MTOCJICICTBUHN JIJISI OKPYXKAKOLIEH CpEbl;

OCO3HaHUE TJI00AJbHOTO XapakTepa OJKOJIOIMUYECKUX NpodsieM U myTed Hux
peuieHus.

Aoanmayua oOyuawouiecoca K UIMEHAIOWUMCA YC10GUAM COUUATBHOU U
npuUpoOHOIl Cpeosl.

NOTPEOHOCTh BO B3aUMOJEHCTBUU MPHU BBIMIOJHEHUU UCCIIEIOBAHUN UIPOEKTOB

(bu3MYECcKOi HANPaBIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;IOBBIIICHUE

YPOBHSI CBOEHl KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO

NeSATEIbHOCTD;

NOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4YHCIE (POPMYIHPOBATH
UJIEH, MOHATHSI, TUTIOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

OCO3HaHHE JCe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIICTCHTHOCTEH B 00JacTh
busuKy;

IUTAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PM3MUYECKUX 3HAHUII;

CTPEMJICHUE aHaJU3UPOBAaTh W BBISBIATH B3aUMOCBS3U NPHUPOABI, 00IIECTBA U
HKOHOMHUKH, B TOM YHCJI€ C UCIIOJIb30BAHNEM (PU3UUECKUX 3HAHUII;

OLICHKA CBOMX JECUCTBUM C YUYETOM BIIMSHUA HA OKPYXKAIOLIYIO CpEANy,
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BO3MOJKHBIX TJI00aIbHBIX HOCHGIICTBI/Iﬁ.

MeTanpeaMeTHble pe3yJabTaThl

YHuBepcaJbHbIe IO3HABATEIbHbIE 1eHCTBUS

ba3zoevie nocuueckue oeiicmeus:

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH );

yCTaHABIMBATh CYIIECTBEHHBIM TpHW3HAK KJIacCU(UKAIIMK, OCHOBAHMS IS
000011IeHNS ¥ CPaBHEHHS;

BBISIBJIITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,JaHHBIX
Y HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBIICHUSM;

BBISIBJIATh TPUYUHHO-CJICICTBEHHBIC CBSA3M MPU U3YYCHUH (DU3NYECKUX SIBJICHUH U
MPOLIECCOB; JeNaTh BBIBOJBI C HCIIOJIB30BAHUEM JCAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIFOUE€HUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBSI3AX (PM3UUECKUX BEIIMYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pemieHus ydeOHOM (u3MYecKoil 3amayu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB peElIeHUs, BbIOOp HauOojee MNOAXOISAIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJCICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

WCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT MO3HAHMUS;

MPOBOAUTL MO CaMOCTOSITEJIbBHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECIIOXKHBIN
(bU3UYECKUIT DKCIIEPUMEHT, HEOOJBIIIOE UCCie0BaHuEe (PU3NUECKOTO SIBJICHHUS;

OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTHh HMH(OpPMAIUIO, MOJIYUYCHHYIO B
XO0/JI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJBI IO PE3yJibTaTam
MPOBENEHHOTO HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TaK)K€ BBIJIBUTATh MIPETNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Paboma c unghopmayueir:

MPUMEHSITh Pa3JIMUHbIE METO/IbI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U OTOOpE
UH(OpPMAIMU WIH TaHHBIX C YYETOM MPEAJIOKEHHOM yueOHoU (hU3ndecKkoil 3a1auu;

aHaJTU3UpPOBaTh, CHUCTEMATU3UPOBATh W  HMHTEPHPETUPOBAThH  HUHGOPMAIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MPECTABIICHHUS;

CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO GOpMY MpeACTaBICHUS UHPOPMALUUA U
WUTIOCTPUPOBATh pEIIacMble 3aJayd HECJIOKHBIMM CXEMaMH, JuarpaMMmaMu, HHOM
rpaduKoi U UX KOMOMHAIASMH.

YHuBepcajibHble KOMMYHHKATUBHbBIE 1eCTBUSA

Oobwenue:

B XOJIe OOCYXJIeHHs y4eOHOTO MaTepuala, pe3yiabTaToB Ja0OpPaTOPHBIX padOT U
MIPOEKTOB 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbI M BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHHE 3aJ]a4H U MOJIepKaHNEe O0JIarokenaTeIbHOCTH OOIICHHUS,

20



COIOCTABIISATh CBOM CYXIEHUS C CYXICHUSMU JIPYyTUX YYaCTHUKOB
Juanora, 0OHapyKMBaTh Pa3jiuiKe U CXOJICTBO MO3UIINN;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJTUYHO MPECTABIATH PE3YJIBTATHI BBHITTOJIHEHHOTO (PU3UUYECKOTO OIBITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOSKTA).

Cosemecmuasn oeamenvHocmb (COmMpyOHUUEeCmeo):

MOHUMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIWBHUIYyATBHOU
palboTHI IPU PEIICHUN KOHKPETHOU (pr3nueckoi mpoOIeMbl;

NPUHUMATh 1I€JIM COBMECTHOW JESITeIbHOCTH, OPraHU30BBIBATh JCHCTBUA MO €€
JTOCTHKEHUIO: pACTIPEAENSITh POJid, 00CYKAaTh MPOILECChl U Pe3yJIbTaThl COBMECTHOU
paboThI; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JIEUCTBUS C IPYTUMH YJI€HAMU KOMaH/IbI,

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOMMNA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENTbHO C(OPMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUS.

YHuBepcajibHbIe peryJsiTuBHbIE JeiicTBUS

Camoopzanuzayusn.

BBISIBIIATH MPOOJIEMBI B )KH3HEHHBIX M YUYEOHBIX CUTYalHsIX, TPEOYIOIIHUX IS
pereHus GU3NIEeCKUX 3HAHUH;

OpPHEHTHUPOBATHLCS B Pa3IMYHBIX TMOAXOJaX TMPHUHATHS PEIICHUN

(MHAMBUAYATBHOE, PUHATHAE PEIICHHS B TPYIIIC, IPUHATHAE PEIICHUHN TPYIIION );
CaMOCTOSTENIbHO COCTABJISITH AITOPUTM pellieHusT PU3NYECKOMN 3a1auu UiTu

IlaHa MCCIEOBAaHUA C YYETOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUI;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camokonmpons (pehiexcus):

JaBaTh aJICKBAaTHYIO OIICHKY CHUTyallud W TpeayiaraTh IUIlaH e€ HW3MEHEHUS;
OOBACHATh MPUYMHBI JOCTUXKEHUS (HEIOCTUKEHHS) Pe3yibTaToOB

NEATEeTLHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JEATCILHOCTH (B TOM YHCIE B XOJ BBIOJTHCHUS
(U3UYECKOTO HWCCIICIOBAaHUS WM IPOCKTAa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIINXCS CUTYaIluH, YCTAHOBJICHHBIX OIMMOOK, BO3HUKIIHNX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTATA IIEJIU U YCIOBHUSIM.

IMOUUOHANbHBLIL UHM EIIeKM .

CTaBUTh ceOsI HA MECTO JAPYroro 4YeioBeKa B XOJE Clopa WU TUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUSI U JIOTUKY JAPYTOTo0.

Ilpunamue ceba u opyzux:

MpU3HABaTh CBOE MPABO HA OMMMOKY TP pelIeHWH (PU3NYECKUX 3a/ad Wid B
YTBEPKICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ TMPaBO JPYroro.

IIpeaMeTHbIe pe3yabTaThl7 Kjaace

IIpenmeTrHbIe pe3ynbTaThl Ha ©a30BOM YpOBHE JOJDKHBI OTpaxaThb
c(OpPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:
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UCIIOJIb30BaTh TMOHATHS: (PU3NYECKHE W XMMHYECKUE SIBJICHUS; HaONIOJCHUE,
HKCIIEPUMEHT, MOJIeNb, TUIIOTE3a; €IUHUIIBI (PU3UYECKUX BEJIUYHMH; aTOM, MOJIEKYyJa,
arperaTHbIe COCTOSIHHSI BemIecTBa (TBEpIOE, KHUAKOE, Tra3000pa3HOE); MEXaHHYECKOE
IBIDKEHWE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  MPSMOJMHEWHOE),  TPacKTOpHSI,
paBHOJeUCcTBYIOIas cwi, jAedopmanus (ympyras, IJIacTU4YecKasi), HEBECOMOCTb,
COOOILAIOIIUECS COCY/IbI;

paznuyath sBiaeHUsA (auddy3us; TETIOBOE JBMKEHUE YACTHI[ BEIICCTBA;
pPaBHOMEPHOE JBIKEHUE; HEPABHOMEPHOE JABMKCHUE; HWHEPIHS; B3aUMOJCHCTBUEC TET,
paBHOBecHE TBEPHABIX TeJ C 3aKPEIJIEHHOM OChIO BpallleHUs; Mepenadya JdaBiICHUS
TBEPIABIMU TEJIAMH, KUAKOCTSIMU U Ta3amMu; arMoc(epHoe NaBjieHUE; IJIaBaHUE Tell;
MpEeBpAIllCHUs] MEXaHUYECKOW IHEPryu) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE (PU3UUECKOE SBJICHHUE;

pacrno3HaBaTh MPOSIBIICHUE U3YYEHHBIX buznUecKux SIBJICHUI B
OKpY’)KalollleM MHpE, B TOM 4YHCJIEe (PU3UYECKHE SIBJICHUS B MPUPOJE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMUA CKOPOCTSMH B KUBOW W HEXWUBOW MPHUPOJIC; NECHCTBHE CHIIBI
TPEHUS B MPUPOJIC U TEXHUKE; BIUSHAE aTMOC(EPHOTO JaBICHUS Ha KUBOW OpraHU3M;
TJIaBaHUE PHIO; PhIYArk B TEJC YEIOBEKA; MPU dTOMIIEPEBOJIUTH MPAKTUUCCKYIO 3a7ady
B y4eOHYIO, BBIJICIATH CYIIICCTBEHHBIE CBOMCTBA/TIPU3HAKN (DM3HUCCKUX SBICHHI;,

ONMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PHU3WYCCKUE SIBICHUS, HCIOIB3YS
dbuznyeckre BeIWUMHbI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BpeMsl, IyTh, CKOPOCTH,
CpemHsIsl CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHUjla TPCHHS, TaBJICHUC
(TBEpIOTO TENa, KUAKOCTH, ra3a), BBITAJKHUBAIOIIAS CHUJa, MEXaHU4YecKass padora,
MOIIIHOCTh, TUIEYO CHJIbI, MOMEHT CWJIbl, KOI(PQUIMEHT TOJEe3HOro JCHCTBUS
MEXaHU3MOB, KMHETWYECKas W TOTEHIMAJbHAsl DHEPIHs); MPU OMHUCAHUM MPABUIHHO
TPaKkTOBaTh (PM3MUECKHUI CMBICI UCIIOJIb3yEMbIX BEJIMUMH, X 0003HAYCHUS U €IUHUIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTH (DOPMYJIBI, CBS3BIBAIONIUE JaHHYIO (DUIUYECKYIO
BEIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEU
(bU3UYECKUX BETUYMH;

XapaKTEePU30BaTh CBOMCTBA Tel, (U3MYECKHUE SIBJICHHUS M IPOIECCHI, MCIOIB3YS
MpaBUia CJIOXKEHUSI CUJ (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMena, NMpaBWIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHWS MEXaHWYECKOW OJHEPruu; TPU OTOM JaBaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U 3alTMCHIBATh €0 MaTEeMaTHYECKOS BBIPAKCHHCE,

OOBSCHATh (PU3MUECKHUE SBJICHUS, MPOIECCHI M CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTYyalMil MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBIISTH MPUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKHX IIaroB ¢ Omopoit Ha 1—
2 W3YYCHHBIX CBOWCTBA (PU3MYECKHX SBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THele 3amauu B 1-2 ACUCTBUS, UCMONB3YS 3aKOHBI U (HOPMYIIBI,
CBS3bIBAtONIME (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a YCIOBHUS 3a/Jauu
3aMUChIBaTh KPaTKOE YCJIOBHUE, MOJCTABIATh (PU3MUCCKHC BEIMYHHBI B
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(GopMyJibl M1 IPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE
JUIS pELICHUs 33]1a4, OLIEHUBAaTh PEATMCTUYHOCTh NOJy4YE€HHON (PU3NUECKON BEIUYNHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MpU MOMOIIM (PUIUIECKUX
METOJIOB; B OIMCAHWW HCCJIENAOBAHMS BBIIEIATh NPOBEPSEMOE NPEAINOIOKEHNE
(rumoTe3y), paziMyaTh M HMHTEPIPETUPOBATH MOJYYEHHBIA pe3yJbTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JAETATh BBIBOJBI IO €T0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM (PUINIECKUX
CBOICTB Tex: (hOpMyIHPOBATh MPOBEPSEMBIE TIPEANONOKEHUS, COOMpPATh YCTAHOBKY M3
IPEJI0AKEHHOTO 000pYA0BaHNS, 3alIUCHIBATH XO/I ONbITAU (POPMYJIUPOBATH BBIBOJIBI;

BBITNOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MACChI Tella, 00bEMa, CUJIbI
U TEMIIEpaTyphl C UCIIOJIB30BAHUEM aHAJIOIOBBIX M LIU(PPOBBIX MPUOOPOB; 3alKCHIBATh
IOKa3aHusl IpUOOPOB C YUETOM 3aJJaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHU;

IPOBOJUTDH UCCIEOBAHUE 3aBUCUMOCTH OAHON (PM3UUYECKOM BETMUYMHBI OT IPYron
C HCIOJIb30BAaHMEM MpPSAMBIX HM3MEPEHUH  (3aBUCUMOCTH  MYTH PABHOMEPHO
JBIKYILETOCS Tela OT BPEMEHM JIBHJKEHHUS Tella; CHJIbl TPEHHUS CKOJIBKEHHS OT Beca
Tena, KadyecTBa OOpaOOTKM IMOBEPXHOCTEW TEJI M HE3aBUCUMOCTH CUJIBI TPEHHSI OT
IUIOLIAAN CONPUKOCHOBEHMSI TEN; CHJIBl YOPYrOCTH OT YAJWUHEHUS MNPYKUHbL
BBITAIKMBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOM YACTH Tela W OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT TJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJO; YCIOBUW IUIaBaHWs TEJ, YCIOBUU paBHOBECHs pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAaHUM YYEOHOrO HCCIEAOBaHUS, COOMpPATh YCTAaHOBKY H
BBIMOJIHATh U3MEPEHMs], CIEAysd NPEUIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YIbTaThl
MOJyYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUJE NPEUIOKEHHBIX TaOIHIl U
rpauKoB, eJaTh BBIBOABI IO Pe3yJIbTaTaM UCCIIEI0BAHUS;

IPOBOANUTH KOCBEHHbIE HM3MEpPEHUs (PU3MUECKUX BEIUYMH (IJIOTHOCTh BEIIECTBA
KUIAKOCTH M TBEPAOrO Tela, CHUJAa TPEHUS CKOJIBKEHHs; [JaBICHUE BO31yXa;
BBITAJIKMBAIOIIAS. CHJIA, JIEWCTBYIOIIAsl HA MOIPYKEHHOE B KUIKOCTb TEJNO;
KO3((PUIIMEHT MOJE3HOrO JIEHCTBHUS MPOCTBIX MEXaHU3MOB), CIENyS MPENIOKEHHOU
WHCTPYKIIMU: TPU BHINOJHEHUH U3MEPEHUI COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAUEHUE NCKOMOMW BETUYHUHBIL;

coOI0aTh MpaBW/ia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTopHbIM
000py/I0BaHUEM;

yKa3blBaTh NPHUHIMIBI JEUCTBHUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOOUIAIOLIUECS COCY/bl, 0APOMETp, pblYar, MOABUKHBIN U
HEMOJBKHBIN OJIOK, HAKJIOHHAS TIOCKOCTb;

XapaKTEPU30BaTh PUHLUIIBI JENCTBHUS U3YYEHHBIX npuOOpoOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCJE: MOALIUITHUKH,
YCTPOMCTBO BOJOIPOBOIA, TUAPABINYECKUAN ITPECC, MAHOMETP,BBICOTOMED, ITOPLIHEBOM
HAcoC, apeoMeTp), HCIOJb3yS 3HAHMSI O CBOMCTBAaX (PU3WYECKUX SIBICHUUH U
HE0O0X0uMbIe (PM3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
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IPUBOIUTE TpuUMephbl / HAXOOUTh WHPOPMAIMIO O TNPUMEpax MPAKTHYECKOTO
UCIOJIB30BaHUs (U3NYECKUX 3HAHUM B IOBCEJIHEBHOM JKHU3HM Ui OOecreueHus
Oe3omacHOCTH TMpH OOpalleHuu C TOpubopaMu U TEXHUYECKUMU YCTPOWCTBaMH,
COXpaHEHUsl 3JI0pOBbsI M COOJIIOJEHHS HOPM 3KOJOTMYECKOrO IOBEACHUS B
OKpYXarolen cpee;

OCYIIECTBISATh OTOOpP  HMCTOYHWUKOB wuHpopmammu B cetu HTepHeT B
COOTBETCTBUM C 3aJaHHBIM IOHMCKOBBIM 3allpOCOM, HA OCHOBE HMMEIOLIUXCS 3HAHUNA U
NyTEM CpaBHEHUS Pa3NUYHBIX UCTOYHHKOB BBIICIATH HH(OPMALINIO, KOTOpas SBIIAETCS
IPOTUBOPEUUBON UM MOXKET OBITH HEIOCTOBEPHOM;

UCIOJB30BaTh IPU  BBIIOJHEHUU YYE€OHBIX 3aJaHUM HAYyYHO-TIONYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpkKaHMs, CIPAaBOYHBIE MATE€pHaNIbl, PECYPCHl CETU
WnTepHer; Biagetb NpuéMaMud KOHCIIEKTHPOBAHMsI TEKCTa, IPeoOpa3oBaHUs
UHGOpPMAIIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
2—-3 WCTOYHUKOB WH(pOpMalMK (U3NYECKOTO COACP)KAHUSA, B TOM 4YHCIE MyOJIMYHO
JenaTb KpaTKUE COOOIIEHHsSI O pe3yJibTaTax MPOEKTOB MM y4e€OHBIX HCCIEIOBAaHUM;
IIPU 3TOM TPaMOTHO HCTOJIH30BaTh W3YUYCHHBIN MOHATHIHBIN ammapar Kypca (pu3ukw,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU  BBIIOJHEHUM YYEOHBIX TPOEKTOB M  HCCIECIOBAaHUN  pacHpenessiTh
00s13aHHOCTH B TPYyNI€ B COOTBETCTBUU C IOCTABJICHHBIMU 33Ja4aMH, CIEIUTH 3a
BBINIOJIHEHUEM IUIaHa JEHCTBUM, aJEKBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJI B
JeSTEIbHOCTh TPYIIbI; BbICTpAaUBaTh KOMMYHHUKAaTHMBHOE B3aUMOJCHCTBUE, YUUTHIBaAs
MHEHHUE OKPYKAIOLIUX.

8 KJ1ace

[IpenMeTHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI — OTpaXkaThb
c(hOpMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABM)KEHHUE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUS BEIIECTBAa, KPUCTAINIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBHIIIEHHBIA Tap, BIAXHOCTh BO3yXa; TEMIIepaTypa, BHYTPEHHSISA
SHEPIHUsl, TETUIOBOM JBUTaTENb; dJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsi, JIEKTPHUECKOE
10JIe, TPOBOJHUKH U TUAJIEKTPUKHU, TOCTOSHHBIN AIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;

pasznuyaTh SABJICHHS (TEIJIOBOE pACIIMPEHUE/CHKATHE, TeIlonepeaaya, TemioBOe
paBHOBEcHE, CMauMBaHUE, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHIeHcalusl,
JIaBJICHUE, KpUCTaJIU3aus (oTBEepaEeBaHuUe), KUTIEHWE,  Terulonepeaayda
(TerIoNpOBOJHOCTb, KOHBEKILMS, W3JIyYE€HHE); SJEKTpU3ALMs Tel, B3aHUMOJECHCTBUE
3apsAI0B, NEUCTBUSA 3JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAaHUE,  B3aUMOJIECHCTBHE
MarHuToB, neicTBue MarHUTHOTO MoJii Ha MPOBOJAHMK C TOKOM,
AJIGKTPOMArHUTHAsT UHIYKIUS) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIMUX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IpOsIBJICHHUE M3YYECHHBIX duznyeckux SBJICHUH B
OKpY’KalollleM MHpEe, B TOM uucie (PU3HUECKHUE SIBJICHUS B MPUPOIE: MOBEPXHOCTHOE
HATSOKEHUE M KaWUIAPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIBI B MPUPOJE, U3ITyUYECHUE
CousHua, 3amep3aHue BOJOEMOB, MOPCKHE OpHU3BbI,
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oOpa3oBaHHE POCHI, TYMaHa, MHEsI, CHETa; JJIEKTPUUYECKUE SBICHUS B aTMocdepe,
AIEKTPUUECTBO >KMBBIX OPraHM3MOB; MarHUTHOE MoJie 3eMJIH, Apeid MOI0COB, POJb
MarHUTHOTO TOJIS JJIA >KU3HH Ha 3emiie, MOJSPHOE CHUSHUE; MPU 3TOM IEPEBOJUTH
NPAaKTHUECKYI0 3a7ady B Y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBONCTBA/IIPU3HAKU
buznyecKuX SBICHUH;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
¢dusznyecKkue BETUYMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHs, KOJHUYECTBO TEIUIOTHI,
ylenabHas TEII0EMKOCTh BEIECTBA, yAENbHAs TEIJIOTa IUIABJICHHUS, yAeIbHAS TEIyIoTa
napooOpa3oBaHus, yAelbHAas TEIUIOTa CTOPaHUsS TOIUIMBA, KOI(DPHUIMEHT MOJIE3HOTO
JCHCTBUS TEIUIOBOM MAITUHBI, OTHOCHUTENbHASI BIAXKHOCTh BO3/yXa, JJCKTPHUSCKUN
3apsa, CWiIa TOKa, DSJICKTPUYECKOe HaIpsHKCHHe, CONPOTHBJICHHE TPOBOJIHUKA,
yIIeTbHOE CONMPOTHUBIICHHUE BEIIECTBA, pab0Ta W MOIIHOCTh AJIEKTPUUECKOTO TOKA); TIPU
OMHMCAaHUM TPABWIBHO TPAKTOBATh (PU3WYECKUM CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HAaUCHUA U EAUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh (HDOPMYJIIBI, CBSI3bIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIMYUHY C JAPYTUMH BEIWYMHAMH, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHUS M TMPOIECCHI, HCIONB3YS
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISAPHO-KHHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA,
NPUHLUI CYMEPHO3UIMH TOJei (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH Oma g ydacTka nenu, 3akoH Jxoyns—J/leHna, 3akoH COXpaHEHHs
SHEpPruM;, TPHU 3TOM JaBaTh CIOBECHYIO (HOPMYIHMPOBKY 3aKOHA W 3allMCHIBATH €r0
MaTEMaTUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE
CUTyallMil  TPAaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  MPUYUHHO-
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1-2 JIOTMYECKHX IIaroB ¢ Omopoit Ha 1—
2 W3YYEHHBIX CBOWCTBA (MBMYECKUX SBJICHHM, (DUIUUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

pemats pacuéTHbIC 3aJauu B 2—3 JCHCTBHS, HCMOJB3Ys 3aKOHBI M (OPMYIIBI,
CBS3BIBAIOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalW3a YCJIOBHS 3a/Jayu
3alMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HEAOCTATOK NAHHBIX JJIs PEIICHUS 3aadd,
BBIOMpATh 3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE TSl €€ PEIICHNUs, MPOBOIUThH PAaCUEThl U
CpaBHHMBATh MOTYYCHHOE 3HAUYCHHE (DU3HUECKON BETMUUHBI C H3BECTHBIMU JaHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTh MPH TMOMOIIN (U3HUECKUX
METOJIOB;  WCIIOJIb3Ysl ~ ONWCaHWE  HCCICNOBAaHUS,  BBIACIATH  MPOBEPSIEMOE
IPENOJIOKEHNE, OLCHUBATh MPAaBWIBHOCTh MOPAAKAa MPOBEACHUS HCCIEI0BaHUS,
JIeaTh BBIBOIBI,

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3UYECKHX SIBICHUW WIH (PU3MUECKHUX
CBOMCTB TeJ (KanmWUISIpHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3[yXa OT €ro o0béma,
TEMIEPATYPbl; CKOPOCTHU MPOLIECCa OCThIBAHMSI/HArpeBaHUs MPU H3ITYYCHHHM OT I[BETa
U3Ty4yalouleil/mornomaromeid  MOBEepXHOCTH;  CKOPOCTb  MCHApEeHHus  BOABI  OT
TEMIEPATypbl KUAKOCTH W IUIOMIAAW €€ TOBEPXHOCTH, OJJICKTpU3alUi Tel U
B3aMMOJICHCTBHE JICKTPUUECKUX 3apsI0B; B3aMMOJICHCTBUE MOCTOSHHBIX MAarHUTOB,
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BU3yalIM3alisl MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHUTOB; JAEWCTBUSMArHUTHOTO
10JIs1 Ha MIPOBOJAHMK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOBUTATENS
INOCTOSIHHOTO TOKa): (OpMYJIUpOBaTh NPOBEpPSAEMbIE MPEANOJIOKEHUS, COOMPATH
YCTaHOBKY U3 TMPEAJIOKEHHOTO OOOpYyNOBaHUS; OMNHCHIBaTH XOJ OIbITa U
(bOopMyIHpPOBATh BHIBOIHI,

BBITMIOJHATh TPSIMBIE W3MEPEHHUsI TEMIIEpaTypbl, OTHOCHTEIHHOW BIAXKHOCTU
BO3/lyXa, CWJIbl TOKa, HANpSHKEHUS C MCIOJIb30BAaHHUEM aHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIWYMH; CPAaBHUBATH PE3YyJIbTaThl U3MEPEHHH C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOANUTH UCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (DPU3MUECKON BEJIMYUHBI OT APYToi
C HCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUN (3aBUCUMOCTH COIIPOTUBIIEHUS POBOJHUKA OT
€ro JUIMHBI, IJIOLAJN MOMEPEYHOTO CEUEHUS U YJENbHOIO CONPOTHBIICHUS BEILECTBA
IIPOBOJIHMKA; CUJIBI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSKEHUSI Ha MPOBOJHUKE;
UCCIIEJOBAaHUE IOCJIEOBATEILHOTO U MNapajUIeIbHOTO COEAMHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh KCCIIEJOBAHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIEays
NPEMIOKEHHOMY IJIaHy, (PMKCUPOBATH PE3YyJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJIE
TaOJIMI] U rPaUKOB, AEJIATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHUS;

MIPOBOJNTH KOCBEHHBIE N3MEPEHUS PU3NUCCKUX BEIUUYUH (YACIbHAATEINIOEMKOCTD
BEILECTBA, COMPOTUBJICHUE MPOBOJHUKA, pa00OTa U MOILIHOCTb 3IEKTPUUYECKOrO TOKA):
IUIAHUPOBATh W3MEPEHHs, COOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, Cleays
NPEI0KEHHON HHCTPYKIIUH, ¥ BBIYUCIIATH 3HAYCHUE BETMYHHBI;

coOMoaTh MpaBuUja TEXHUKH O€30MacHOCTH Mpu padbore ¢ JabopaTopHBIM
000opyIoBaHUEM;

XapaKTepu30BaTh OPUHLIUIIBI AaercTBUS U3YYEHHBIX npuOOpoB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA MX ONMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUMK IEKTPUUECKON
SHEPIrUH, IEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIIbHbIE 3IIEKTPONIPUOOPHI
(mpuMepsl), JJIEKTPUYECKHE MPEAOXPAHUTENN; 3JIEKTPOMATHUT, DSJIEKTPOJABUIATEINb
MOCTOSTHHOTO TOKAa), WCIOJB3ys 3HAHHSA O CBOMCTBaX (PHU3UYECKUX SBICHUH U
HE00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHBIE IPUOOPHI 11O
CXeMaM M CXEMaTHUYHBIM PUCYHKaM (KHAKOCTHBIM TEPMOMETp, TEPMOC, NICUXPOMETP,
TUTPOMETP, JBUraTelb BHYTPEHHETO CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTaBIATH
CXEMbI SJIEKTPUYECKUX LIETIeH C MOCIEAOBATENbHBIM U MapajlIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, Pa3INYasyCIOBHbIE 0003HAUEHUS JIEMEHTOB DJICKTPUUECKUX LIETICH;

OPUBOJUTH MPUMEPHI/HAXOAUTh HMH(POPMAIMI0 O TMpUMEpPax MPaKTUYECKOTO
UCIOJB30BaHUsl (U3NYECKUX 3HAHUM B MOBCEIHEBHOM JKM3HM [UIsl OOecreueHus
O0e3omacHOCTH MpU OOpameHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpAaHEHHUS 3J0pOBbS M COOJIOACHHMS HOPM OJKOJIOTMYECKOTO TOBEACHUS B
OKpYXarlen cpeae;

OCYUIECTBJIATh MOUCK HH(pOpMaMK (HU3UUECKOTO COAEpPKaHUSA B CETH
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HNHTepHET, HAa OCHOBE MMEIOIIMXCS 3HAHUW U TyTEM CpaBHEHUS JIONOJHUTEIbHBIX
MCTOYHUKOB BBIIEISATH MH(MOPMAIUIO, KOTOPasl SIBISIETCS IPOTUBOPEUUBON MU MOKET
OBITh HEIOCTOBEPHOM;

UCIIONB30BaTh TMPHU  BBIIOJHEHWH YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJSPHYIO
auTepaTypy (U3MUYECKOTO COACpkKAHMSI, CIPABOYHBIE MAaTEepHaNIbl, PECYpChl CETH
Wutepuer; BrnageTb nOpuéMaMyd KOHCIEKTHPOBAHMS  TEKCTa, MpeoOpazoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMs, 00001mas
UH(OPMAIUIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEP)KAHMs, B TOM YHCIIE
nyOJUYHO  MPENCTaBIATh  pe3yibTaThl  MPOEKTHOM WM UCCIEI0BATENbCKOU
NEeSATEIbHOCTH; MPU 3TOM I'PAMOTHO HMCHOJIB30BATh W3YyYEHHBIN MOHATUMHBINA ammapar
Kypca (pU3HMKH, CONMPOBOXKIATh BHICTYIICHHUE MPE3CHTAIINEH;

IpU BBIIIOJIHEHUU YYEOHBIX HMPOEKTOB M HCCIEIOBAaHUM (PU3NYECKUX MPOIIECCOB
pacnpeneniaTb 00s13aHHOCTU B IpyINIE B COOTBETCTBUU C NOCTaBJICHHBIMU 3a/ladaMH,
CIIEUTh 3a BBIMOJIHEHWEM IUIaHA JCHCTBHA M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHWBAaTh COOCTBEHHBIM BKJaJ B  JACATENBHOCTh TPYMINBI;  BBICTPAaWBaTh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, MIPOSBIISASA TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

9 KJ1ace

[IpenmeTHsie  pe3ynbTaThl Ha  0a30BOM  YpOBHE  JOJDKHBI  OTpaXkaThb
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMECHHIA:

UCIIONB30BaTh TOHATHA: CHCTEMa OTCUYETa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO JIBWXKEHUS, AedopManus (ynpyras, IiacTudeckas),
TpPEHHE, LEHTPOCTPEMUTEIPHOE YCKOPEHHE, HEBECOMOCTb U MEPEerpy3Kd; LEHTP
TSKECTH; aOCOJIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO Teja, PaBHOBECHE;
MEXaHUYEeCKHMe KoJieOaHWusT U  BOJHBI, 3BYK, HWH(QPa3ByK U  YJIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIEKTPhl MCIYCKaHMsSI W TMOIJIOIIeHus; anbda-, Oeta- u ramma-
U3ITy4EHUS], U30TOTIBI, SIACpHAst DHEPTeTHKA,

pa3nuuaTh SBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE IBIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)XEHUE, CBOOOIHOE TAJCHHUE TEJl, pABHOMEPHOE
JIBMKCHHE 110 OKPY)KHOCTH, B3aMMOJCHCTBHE  Te€J, PEaKTUBHOE BUKCHHE,
Koyie0aTeNbHOE JBW)KCHHE (3aTyXamllue W BBIHYKIEHHBIC KOJeOaHWs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpaXEHHE 3ByKa, NPSIMOJMHEHHOE paclpoCTpaHEHUE,
OTpaXKCHHE ¥ TIPETIOMJICHUE CBETA, TIOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, Pa3lIOKEHUE
Oenmoro cBeTa B CIEKTP M CIOKEHUE CIHEKTPAJbHBIX I[BETOB, IUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJIM0aKTUBHOCTh, BOSHUKHOBEHHE JTMHEHUATOrO CIIEKTpa U3yUYEHUs ) 110
OIMMCAaHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
¢bu3nUecKoe SIBICHUE;

pacro3HaBaTh IpOsIBJICHHUE M3YYECHHBIX bU3UIECKUX SIBJICHUU B
OKpy)XarolieM Mupe (B TOM uucie (u3nueckue sBJICHUS B NPUPOJIE: TPUIUBHI U
OTIUBHI, ABWKEeHUE TuiaHeT COTHEYHON CHCTEMBbI, PEaKTHBHOE JIBIKEHUE
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KUBBIX  OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMM, 3E€MIIETPSICEHHUE,
celiCMMUYECKHE BOJHBI, I[yHaMH, 3XO, LIBETA TEJI, ONTUYECKUE SIBJICHHUS B IMPUPOAE,
Oouonornueckoe JCMCTBHE BUAMMOIO, YIBTPAPHOIECTOBOIO U  PEHTTEHOBCKOTO
U3Ty4YEHUI; eCTECTBEHHBIM PaJHMOaKTUBHBIN (DOH, KOCMUYECKHE JIyud, pPaJHOaKTUBHOE
U3JyYeHHE NPUPOAHBIX MHUHEPAJIOB; JIEWCTBHE PAJAMOAKTHBHBIX W3JIyYEHUU Ha
OpraHu3M 4YEJIOBEKa), MpH 3TOM IEPEBOAUTH MPAKTHYECKYIO 3a7adyy B Y4eOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA/IPU3HAKH (DU3MUECKHX SBIICHHUIA;

ONKCHIBATh M3yYEHHBbIE CBOWCTBA Tel U (U3MUECKUE SBICHUS, HUCIOIB3YS
¢uznyeckue BeIMUYUHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Te€jla MPU HEPABHOMEPHOM
JIBUKEHUH, YCKOPEHME, MEpEMEIICHNE, MyTh, YIIOBas CKOPOCThb, CWJIa TPEHMsS, CUIIA
YIPYTrOCTH, CUJIA TSKECTH, YCKOpPEHHE CBOOOJIHOIO MaJIeHus, BEC Tella, UMITYJIbC Tena,
UMIYJbC CUJIBI, MEXaHUYeCKass paboTa M MOILHOCTb, NOTEHUHUAIbHASI YHEPrUs Tena,
IOJHATOrO HaJ IMOBEPXHOCTBIO 3€MIIM, NOTCHIMAIBHASL SHEPTUsl CKATOW IPYKUHBI,
KUHETUYECKasi SHEPTHs, NOJIHAS MEXaHUUECKasl SHEPrus, IEPUOJ1 U 4acToTa KoJIeOaHUH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKA3aTeNb
NPEJIOMJIEHUSI CpPEJbl); MPU ONHCAHWM MPABUIBHO TPAKTOBATH (DU3UYECKUN CMBICI
UCITIOJIb3YEMbIX BEJIMYMH, O003HAYEHUsI U €IMHULIBI (DU3UYECKUX BEIUYHMH, HAXOAMTH
(GopMyJIbl, CBS3BIBAIOLIME JAHHYIO (DU3UMYECKYIO0 BEJIMYMHY C JPYTUMU BEIUYHHAMM,
CTPOUTHIpaMKH N3YyUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS M MPOIECCHI, UCHOJIb3YS
3aKOH COXPaHEHUsSl SHEPIrHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI CYNEPIO3ULIUN
CWJ, TPUHLUII OTHOCHUTENBHOCTH ['amwies, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHMSI 3aPsI0BOIO
M MaccoBOIO 4YHCEI MpPU SAEPHBIX pEeaKUUsAX; NOpPH OTOM JaBaThb CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aMKUChIBATh €T0 MATEMAaTUUECKOE BbIPAXKEHUE;

OOBACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallul  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  HNPUUYUHHO-
CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 U3yYEHHBIX CBOWCTBa (UBWYECKUX SBICHUM, (UIMUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEH;

pemars pacu€THbie  3afaud  (omMparouiecss Ha  cuctemMy u3  2—3
ypaBHEHUI), UCIONb3Ysl 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PUINYECKHUE BEINYUHBI:
HAa OCHOBE aHaluM3a YCJIOBMS 3aJauyd 3aluChiBaTh KpaTKOE YCIOBUE, BBISBIATH
HEJOCTAIOIMIMEe WM U30bITOYHbIE JaHHbIe, BBIOMpATh 3aKOHBI U  (OpMYyIIbI,
HEOOXOJMMbIEC HJIsl PEIICHUs, MPOBOJIUTh Pacuy€Tbl U OLEHUBATh PEATUCTUYHOCTH
MOJy4YEHHOT0 3HaU€HUs1 (PU3HUECKON BEIIUYUHBL

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIU (U3NYECKUX
METOJIOB;  HCIIOJNB3ys  ONHMCAHWE  HCCIEAOBAHUSA,  BBIIEIATH  IPOBEPIEMOE
IPEANOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh TNOpSAJKA IPOBEACHUS HWCCIEIOBAHMS,
JIeJ1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOMIOIEHUHN U OIIBITOB;

OPOBOJUTH  OMbBITBI MO  HAOMIOAEHUI0  (U3MYECKUX  S[BJICHUA WM
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¢uznyecKux CBOWCTB Ten (M3ydeHHe BTOpOTO 3akoHa HproTOHa, 3akoHa
COXpAaHEHHUs SHEPTUH; 3aBUCHMOCTH MMEpHOja KOJCOAHWH MPYKMHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT AMIUTMTYIBI MaJbIX
KoJIe0aHul; MPSMOJIMHEIHOE pPacIpOCTpaHEHUE CBETA, Pas3lIoKeHHEe Oeloro cBeTa B
CHEKTp; U3YUCHHE CBOMCTB M300paKeHHsI B TUIOCKOM 3€pKaJjie U CBOMCTB M300pakeHus
mpeaMeTa B COOMpAroIieil JuH3e; HAOMI0ICHWE CIUIONIHBIX W JIMHEWYAThIX CIIEKTPOB
U3IIy4YEHHsI): CaMOCTOSITEIbBHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyI0BaHUST; OMUCKHIBAThH XOJ OIBITA M €T0 Pe3yIbTaThl, (DOPMYIUPOBATH BHIBOIHI;

MIPOBOUTH MPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUM, OMPEeIisis CpeaHee
3HaUCHUE W3MEpSAeMON BEIUYMHBI ((POKYCHOE paCCTOSHUE COOMpAIOIEH JUH3bI);
000CHOBBIBATh BBHIOOP CIIOCOOA M3MEPEHUS/U3MEPUTEILHOTO MPUO0pa;

NPOBOJUTh  WCCIIEOBaHUE 3aBHCHMOCTEH buznuecKux BEJIMYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUH (3aBUCHUMOCTh MYTH OT BpPEMEHHU MpHU
PAaBHOYCKOPEHHOM JBMXKEHUM ©0€3 HadalbHOM CKOPOCTH; TIepHoja KosieOaHUU
MaTEMaTHYECKOT0 MasTHUKA OT JUTMHBI HUTH; 3aBUCHUMOCTH YTJIa OTPaKCHHS CBETa OT
yria MajgeHus W yria MPeJOMIICHUS OT yria MajeHus): MJIaHHpPOBaTh MCCIEIOBAHHE,
CaMOCTOSITENILHO cOoOMpaTh YCTaHOBKY, (UKCHpPOBATh pPE3yJIbTaThl IMOTYYCHHON
3aBUCUMOCTH (PM3WYECKUX BEJIMYHMH B BHJIEC TAaOJHIl U TPaHUKOB, JEIaTh BHIBOJIBI TIO
pe3ynbTaTaM HCCIeI0BaHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHUS (PU3MUECKHX BEIUYHH (CPEIHSSI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOJHOTO MaJCHHUS,
HKECTKOCTh TMPYKHUHBI, KOIPPUIIMEHT TPEHUS CKOJIbKEHHUsS, MEXaHUYecKas pabora u
MOIIIHOCTh, YacTOTa M TEPHOJ KOJeOaHU MaTEeMaTUYeCKOro | MPY>KUHHOTO
MasSTHUKOB, OITHYECKas Cuja COOHMparoIell JUH3BI, PaJUOAKTUBHBIN  (OH):
IUIAHUPOBATh U3MEPEHUS, COOMpaTh JKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBITIOJIHSTH
U3MEpPEHUs, CIIeysl MPEMIOKCHHOW MHCTPYKIIUU, BBIUUCISATH 3HAYCHHE BEIUYUHBI U
aHAM3UPOBATh TOJYYCHHBIE pe3yJdbTaThl C YYETOM 3aJlaHHOW TOTPEIIHOCTH
U3MEPEHUN;

coONI0aTh MpaBWIa TEXHUKU OE€30MaCHOCTH Mpu padore ¢ JabopaTOpHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC IPU3HAKHM M3YUYCHHBIX (M3MYCCKUX MOJEIIEH: MaTepralbHAS
TOYKa, a0COJIOTHO TBEPAOE TEJO, TOYCHHBIM MCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
TUTaHEeTapHAsi MOJICNTb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO SIIpa;

XapaKTEPHU30BaTh TIPUHITUTIBI TEHCTBHUS W3YYCHHBIX pruOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA X OMHUCAHUS (B TOM YHCIIE: CIIUOMETP, TaTYUKH
MIOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHUS, paKeTa, 3X0JIOT, OUKH, MIEPUCKOII, (poToanmapar,
OTNITHYECKUE CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHOMB3ys
3HAHUST O CBOWCTBaX (DM3MYECKUX SIBICHUM © HEOOXOauMble (Pu3nyecKue
3aKOHOMEPHOCTH;

UCIIOJIP30BAaTh CXEMbl M CXEMATHUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKHUX
YCTPONCTB, U3MEPUTEIBHBIX MPHUOOPOB M TEXHOJIOTHYCCKUX IMPOIECCOB MPH PEIICHUH
y4eOHO-TIPAKTHYECKUX 3aJ1ad; ONTHYCCKHUE CXEMBI ISl TOCTPOCHUS M300paKeHUH B
TUTOCKOM 3€pKajie ¥ COOMpArOINeH JINH3E,
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OPUBOAUTH MPUMEPHI/HAXOAUTH HHPOPMALIMIO O TMpUMEpax MPAKTHUYECKOro
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW MKU3HM JJis1 oOecreueHus
Oe30MmacHOCTH TMpH OOpalleHud C TOpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpAaHEHHUS 3J0POBbS M COOJIOACHHUS HOPM JKOJOTMYECKOTO TIOBEACHUSA B
OKpYXarolen cpeae;

OCYULIECTBJISTh MMOUMCK MH(POpMaLUKU (PU3HUECKOro cojepkaHus B cetu MHTepHer,
CaMOCTOSTENbHO (OPMYIUPYs TOUCKOBBIA 3alpoc, HAXOAUTh IIyTH OIpPENeSICHUs
JIOCTOBEPHOCTH TOJIYYeHHOW WHGOpPMAIMM HAa OCHOBE WMCIONIUXCS 3HAHUW W
JOTIOJTHUTEIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPHU  BBIMIOJIHEHUM YYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy (GU3MYECKOTO COJEpKaHMsI, CIPABOYHbIE MaTepHallbl, PECYpPChl CETU
WuTepHeT; BiageTh nOpuéMamMu KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
UHGOpPMAIIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PUINYECKOTO COAEPKaHUS, ITyOIUYHO
IPEACTABIIATh PE3yJbTaThl NPOEKTHOW WM HCCIEAOBATENBbCKOW AESITENIbHOCTH; MpHU
3TOM TI'PaMOTHO HMCIIOJIb30BATh M3YYEHHBIM MOHATUMHBIA aIlllapaT u3y4aeMoro pasjaena
GU3MKK M CONPOBOXJIATh BBICTYIUIEHUE MPE3CHTALMEN C y4ETOM OCOOEHHOCTEN
ayJIMTOPUH CBEPCTHUKOB.

10 KJIace

[IpenmeTHble  pe3yiabTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTPaXkaTh
c(OPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUMN:

OPOBOAUTH  HCCIEJOBAaHME  3aBUCUMOCTEM  (U3MUECKUX  BEJIUYMH  C
UCIOJb30BaHUEM TPSIMBIX M3MEPEHUN (3aBUCHMOCTb IYyTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBJKEHUM O€3 HadajJbHOM CKOPOCTH; TMepuoja KoJeOaHui
MaTeMaTUYECKOro MasiTHUKA OT JUIMHbI HUTH; yIila OTPaXXEHUS CBETA OT yIJIAIaJICHUS,
yria OpejoMJIeHUs OT yrja NaJeHUs CBETOBOTO Jyda): CaMOCTOSITEIbHO COOHpaTh
YCTaHOBKY, (PUKCHUPOBATH PE3YJbTATHI MOJTYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEITUYUH
B BUJE TAOMUI U TpadUKOB, I€NaTh BBIBOJBI [0 pe3yjbTaTaM HCCleNOBaHUs (Mpu
HaJIMYUH BO3MOKHOCTH WM MPOBOJAMTH BUPTYaIbHbIE TaAOOPATOPHBIE pabOThI);

IIPOBOJUTh KOCBEHHBIE M3MEPEHUS] (PU3NYECKHX BEIUYHMH (CPEIHSs CKOPOCTh U
YCKOpEHHE Teja MpU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOIrO MaJeHHS,
AKECTKOCTh MPYXKHUHBI, KOYPPUIMEHT TPEHUsS] CKOJIBKEHMS, MEXaHuueckas padoTa H
MOIIIHOCTh, YacTOTa M NEpPUOJ KOJIeOaHWH MaTEeMaTUYECKOr0 M MPYKUHHOTO
MasTHUKOB, (DOKYCHOE PpACCTOSHHUE COOMpAroel JHMH3bI, PaJUOAKTUBHBIA (OH):
IUIAHUPOBAaTh M3MEPEHHUs; CcOoOUpaTh JKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJeays
NPEVIOKEHHOW WHCTPYKIMU, BBIYUCIATh 3HAUYCHUE BEJIMYMHBI M aAHAJIU3UPOBATh
MOJIYYEHHBIE PE3YyJIbTAThl C YYETOM 3a/IaHHOM MOIPEIIHOCTH U3MEPEHMN (TIPU HATMYNN
BO3MO>KHOCTH MJIU MIPOBOJIUTH BUPTYaJIbHbIE JJAOOpaTOpHBIE PadOTHI);

coOmoaTh TpaBuja Oe30macHOro TpyAa Npu  paboTe ¢ J1abopaTOpPHBIM
obopynoBaHueM (MpU HAJIMYUM BO3MOXKHOCTH WM TPOBOAUTH BUPTyalIbHBIC
n1abopaTopHbIie paboThl);
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pasnnyaTh OCHOBHbIE MPU3HAKK MU3YYEHHBIX (U3HUECKUX MOJIENIEH: MaTepralibHas
TOYKa, aOCOJIOTHO TBEPJOE TEJO, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas MOJEIb
aTOMHOTO S1]1pa;

XapakTepUu30BaTh MPUHIUIBI JCHUCTBUS W3YUYCHHBIX MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOIl HA UX OMUCAHUS (B TOM YHKCIIE CIHAOMETP, JATYUKU MOJOKECHUS,
PACCTOSIHUS U YCKOPEHMSI, PAKEThI, 9XOJIOT, OYKHU, IEPUCKOII, hOoTOAIapaT, BOJIOKOHHAS
ONTHKA, CIEKTPOCKOI, TO3UMETP, KaMepa BuiabcoHa), UCTONb3ysl 3HAHUSL O CBOMCTBAX
bu3NYeCcKUX SBICHUN U HEOOX0UMBbIe (PU3HUECKIE 3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 3aJ]a4; ONTHUYECKUE CXEMBbI Il MOCTPOCHUS U300paKEHUN B
IJIOCKOM 3€pKajie U COOMparoIIeH JIMH3E;

MPUBOJUTH TMPUMEPHI MPAKTUUECKOIO HCIONIb30BaHUA (DU3MUYECKUX 3HAHUU B
MOBCEHEBHOM KU3HU JIJIsl 0OecrieueHrs 0e30MacHOCTH MPpU 00paIieH!u CripudbopaMu u
TEXHUYECKUMU YCTPOMCTBaAMH, COXpaHEHUS 3JI0POBbI M COOJIIOACHUS HOPM
AKOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIIECH CPELE;

OCYILECTBIISITh MOUCK MHPOpMAIUU (PU3NUECKOTO cojiepkaHus B ceT MHTepHeT,
CaMOCTOSTENIbHO (POPMYJIUPYsI TOUCKOBBIM 3ampoc; HAXOAUTh MYTU OMNPEIEICHUS
JIOCTOBEPHOCTH TOJIY4YEHHON MH(OpMAIlMM HA OCHOBE MMEIOIIUXCS 3HAHUM U3 Kypca
(U3UKHU U TOTIOTHUTEIBHBIX HICTOUHUKOB;

WCIIOJB30BaTh TMPU  BBHIMIOJIHEHUHM YYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
JIUTEpaTypy (GU3HMYECKOTO COJEp)KaHMsI, CIPAaBOYHbIC MaTEpHallbl, PECYpPChl CETU
WuTepHeT; BlageTh MOpUeMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIMKu U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIE TMCHMEHHBIE W YCTHBIE COOOIIEeHMs, 00001mas
uHOOPMAITUI0O M3 HECKOJBKUX HWCTOYHHUKOB, TPAMOTHO HCIIOJIb30BAaTh W3yUCHHBIN
MOHATUHHBIN anmapaT Kypca (U3UKH, COMPOBOXKAATH BBICTYIUICHHE Npe3eHTaIuei
COOCTBEHHOT'O COOOIIEHUS, YIUTHIBAsE 0OCOOCHHOCTH ayIMTOPUU CBEPCTHUKOB;

MpPU  BBIMOJHEHUM HCCIEIOBAaHUN (PU3MUECKUX MPOIECCOB CAMOCTOSATEIIBHO
IJIAHUPOBATh COBMECTHYIO JIESITEIBHOCTh B TPYIINE, CICAUTH 3a BBHINOJIHEHUEM IUIaHA
JNEeUCTBUN W KOPPEKTUPOBATh €ro, ajJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAJ B
JESITEIbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAS
MHEHHUE OKPY>KAIOIIHX.
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TEMATHYECKOE IIJIAHUPOBAHHUE

7 kaacc (68 1)
TemaTudeckuii 610K, | OcHOBHOE co/lep:kaHue OcHOBHBIC BH/bI AeAATEJIBHOCTH y4allUXcs (Ha YPOBHE Y4eOHBIX L[el‘/iCTBl/Iﬁ)l
TEeMa
Pa3nen 1. ®u3uka u eé posib B NO3HAHHH OKpY:Kaomero mupa (6 1)
dusuka — Hayka 0 [DPu3uka — Hayka o |BeiaBieHHe paznuuuii Mexay GU3NYECKUMU U XUMHUYECKUMHU npeBpateHusiMu (MC —
npupoae [IPUPOLE. SIBneHust (Xxumusi).
(2 9) npupoasl. Ouszndeckne |[Pacno3HaBanue U KiraccuPuKanus GU3NUCCKUX SBIICHUN: MCXaHUYECKHUX, TEIUIOBBIX,
SIBJICHUSL: PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, HaGmronenue n onvcanue GU3NYSCKUX SIBICHUMN
TEILUIOBBIE,
DIIEKTPUUYECKHE,
MarHUTHBIE, CBETOBBIE,
3BYKOBBIC
Dduznveckune dusnueckue OrnpezneneHue LEHbl JeJICHUs LIKalIbl U3MEpUTEIbHOro npubdopa. Msmepenue JIMHEHHBIX
BeJTHYUHBI BEJIMYMHEBL. [I3MepeHne [pasMepoB Tel U MPOMEKYTKOB BPEMEHM C YYETOM IOTPEIIHOCTEM.
(2 9) dbum3udeckux BenuuuH. M3mepeHne o0bEMaA KUAKOCTU U TBEPIOTO Tema.

duznyecKkue mpuoopskI.
[Torpemnocts
N3MEPECHUN.
MexayHapoaHas
cucTeMa eIHHUIL

N3mepenue TemIieparypbl TIPH IMOMOINH SKHUJKOCTHOTO TEpMOMETpa U JIaT4YHKa
TeMIIepaTyphbl.

BrInmoHEHWEe TBOPYECKUX 3aJlaHUH 110 TMOWCKY CIIOCOOOB W3MEpPEHHsS HEKOTOPBIX
bu3ngeckux XxapakTepUCTUK, HATIPUMEP pa3MEpOB MaIbIX 0OBEKTOB (BOJIOC, MPOBOJIOKA),
VIATEHHBIX OOBEKTOB, OOJBINIUX PACCTOSIHUN, MaJIbIX MPOMEXKYTKOB BpPEMEHHU.
OO6cyxaeHue npeajaraeMbpix Clioco0oOB
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EcrecTBeHHO-
HaYy4YHbII METOJ
MO3HAHUSA

(24)

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAyKH
N3y4aroT OpUPOIY.
EcTecTBeHHO-HaYy4YHBII
METO/ MO3HAHHUS:
HaOJI0IEHHE,
[MOCTAaHOB- K4 HAYYHOT'O
BOIIPOCA, BBIJIBHKCHHUE
TUTIOTE3, DSKCIIEPUMEHT
M0 TPOBEPKE THUIIOTE3,
00BsICHEHUE
HaOJIF01aeEMOI'0
STBJICHHSI. Onucanue
(pu3myueckux SBICHUU C
MTOMOIIBIO MOICIICH

BriaBukeHHe TUIIOTE3, OO BSICHSIONIMX MPOCTHIC SIBJICHUS, HATPUMED:

— [OYEMY OCTAHABJIMBAETCS JABHXYILEECS MO NOPU30HTAIBHOU IOBEPXHOCTHU TEJIO;

— [OYEMY B KApPKYIO 1001y B CBETJIION OJEkKAE NIPOXJIaAHEH, 4eM B TEMHOM.
[Ipennoxenue cnocob0OB NPOBEPKHU TUIOTES.
[IpoBeneHue ucciaeqoBaHusl 110 IPOBEPKE KAKON-JIMOO T'MIIOTE3bl, HAIPUMED: 1aJIbHOCTh
roJiéTa mapuka, yImeHHOro TOPU30HTAaJILHO, TEM O0JIbIIIe, UeM OOJIbIIIE BHICOTA ITyCKa.
[TocTpoeHue mpocTelmmx mMozaenei GU3nUecKuX SBICHUMN (B BUIE PUCYHKOB HIIH CXEM),
HaIlpUMEp MaJICHUE NPEIMETa; IPSIMOJIUHENHOE PaCIIPOCTPAHEHUE CBETA

Paszngea 2. I1

CPBOHAYAJIBHBIC CBCACHHUA 0 CTPOCHUM BELIECCTBA (5 ‘l)

Crtpoenue
BellecTBa
(19)

ATOMBI U MOJEKYJbl, nXHaboneHue u nHTepIpeTanys OnbITOB, CBUAECTEILCTBYIOIUX 00 ATOMHO-MOJIEKYJISIPHOM
pa3- Mepbl.  ONBITBLICTPOSHUU BEILECTBA: ONBITHI C PACTBOPEHUEM PA3JIMUHBIX BEILIECTB B BOJIE.

JOKa3bIBAOIIINC

OLIeHKa pasMepoB aTOMOB U MOJICKYJI C UCTTOJIb30BAHUCM (1)0Torpa(131/11‘/'1, IMOJIYUYCHHBIX Ha

JTMCKPETHOE CTPOEHUEATOMHOM CcHJIOBOM MHUKpockore (ACM).Onpenenenne pa3MepoB MaJIbIX Tl

BCIIICCTBA

JIBrKeHnE
U B3auMMOJeEHCTBHE

4ACTHIl BEIEeCTBA
(29)

JIBr>keHHe JaCTHIL
BEII[CCTRA. CBs3b
CKOpPOCTHU JIBUDKECHUS
qacTHII C
TEMIIEPATYPOH.
bpoyHOBCKOE IBHKEHUE.
Jnddysus.
B3anMoelicTBHE YacTHIl
BEILIECTBA: IIPUTSIKECHUE

1 OTTAaJIKHNBAHUC

HaOmnronenne u 00bsicHeHHE OpPOYHOBCKOI'O JIBMXKEHUS U sIBIICHUS TUPDy3HH.

[IpoBeneHre 1 OOBSICHEHHE OMBITOB IO HAOJIOICHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B.
[IpoBeneHne U OOBSICHEHHE ONBITOB MO OOHAPYKEHUIO CHJI MOJIEKYJIIPHOTO MPUTSKEHUS U
OTTAJIKUBAHUS
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ArperaTHbie
COCTOSIHUS
BelllecTBa
(29)

ArperatHble COCTOSIHUS
BEIIISCTBA: CTPOCHUE
ra3oB, JKHIAKOCTESH WU
TBEPABIX
(KpUCTALIIUYECKUX) TEI.
BzanMocBsI3b MEX Y|
CBOMCTBaMH BEIIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHHUSIX " X
aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM.
OcobeHHOCTH
arperaTHbIX
BOJIbI

COCTOSHUU

Onucanue (¢ UCIOIB30BAaHUEM MPOCTHIX MOJENIEH) OCHOBHBIX PAa3JIMUUM B CTPOEHHUM Ia3oB,
PKAJIKOCTEHW U TBEPABIX TEIL.

OOBsICHEHHE MaJIO CKUMAEMOCTH JKUIKOCTEH M TBEPABIX Tel, OOJIBIION C)KUMAaEeMOCTH
ra3oB.

OOBbsicHeHne coxpaHeHUsI GOPMBI TBEPIBIX TENl U TEKYUYECTH )KUIKOCTH.

[IpoBeneHUE ONBITOB, NOKA3bIBAIOINUX, YTO B TBEPAOM COCTOSHHM BOJBI YACTHUIIBI
HAaXOJATCSl B CPEIHEM JajIbllI€ IpyT OT Jipyra (IJIOTHOCTh MEHBIIE), YEM B JKHIKOM.

Y CTaHOBJIEHHE B3aUMOCBSI3M MEXKJy OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJABI U
CyIIECTBOBAaHMEM BOAHBIX opranu3MoB(MC — Ouoinorus, reorpadusi)

Paznen 3. [BuskeHue u B3aumoaeiicreue Tei (21 1)

MexaHn4yeckKoe
NBHKEHHE

3w

MexaHudecKoe
nBrKeHUE. PaBHOMepHOE
)48 HEPABHOMEPHOE
nBrkeHue. CKOpoCThb.
Cpennsis CKOpPOCTH IIpH
He- paBHOMEpPHOM|
NBYOKEHUU. Pacuér mnyTy
1 BPEMEHH JIBUKCHUS

MccienoBaHnre paBHOMEPHOTI'O JIBH)KEHUS U ONpENIESICHUE €roIPU3HAKOB.

HabutoieHne HepaBHOMEPHOI'O JBMXKEHUS U OIPEJIEJICHUE €ro OTJIIMYUN OT PaBHOMEPHOI'O
TIBHKEHMSL.

Pemnienue 3a1a4 Ha onpenesieHUe MyTH, CKOPOCTH U BPEMEHU paBHOMEPHOTO JIBUKEHUSI.
AHaM3 rpaMKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHHU

WNuepuus, macca,
NJIOTHOCTDH
(49)

SIBneHne WHEPILH.
3aKoH WHEPIHH.
BzaumoaeiictBue  Ten
KakK MpUYrHA
WU3MEHEHUSI CKOPOCTH
IBUYKEHUSI TEII.
Macca KakK
MHEPTHOCTHU Tena.
II10oTHOCTH,  BeEIIEeCTBA.
CBsA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJT

Mepa

OOBsiICHEHHE U TIPOTHO3UPOBAHUE SIBJICHUIH, OOYCIIOBJICHHBIX MHEPIUEN, HAIIpUMEpP: YTO
MPOUCXOJUT NIPU TOPMOXKEHUM MIIM PE3KOM MAaHEBPE aBTOMOOWJISI, TIOUYEMY HEBO3MOXXHO
MIHOBEHHOIIPEKPATUTH JBH)KEHHE Ha BEJIOCUIIEAE NI caMOKaTe U T. 1.

[IpoBeneHne U aHAIU3 ONBITOB, JEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH JBUKEHUS Tela
B pe3yJibTaTe AEUCTBUSI HA HETO APYTUX Tell.

Pemienue 3a7a4 Ha OmpeiesIeHHe MaccChl Teja, ero 00bEMa U IIJIOTHOCTH.

[IpoBegeHre M aHaAIW3 OIBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTh HU3MEHEHHUS CKOPOCTH
Te€Jla OT €ro MacChl INpPU B3aUMOACHCTBUU Teil. M3mepeHne Mmacchl Tena pa3IuyHbIMU
criocobamu. OnpeeneHue IIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHMs €r0 Macchl U 00bEMa
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B eauHULE  00BEMa

BEILIECTBA
Cuna. Buabl cui Cuna Kak [M3yuyenue B3aUMOJCUCTBUS KAaK MNPUYMHBI M3MEHEHHUSI CKOPOCTH Tejla WU €ro
(14 v) XapaKTEPUCTHKA nedopmanmn.

B3aUMOJCUCTBUSL  TEIl.
Cumna  ynpyroctu u
3akoH I'yka. I3mepenune
CUJIBl C  IIOMOIIBIO
nuHaMoMeTpa. SIBiaenue
TCOTEHUsT W CHJIa
TsDKeCcTH. Cuila TSHKECTH
Ha Jpyrux IJIaHeTax.

Bec Tena.
HesecomocTs.
CroxeHue cuI,
HarpaBJICHHBIX o
OJTHOM MPSIMOM.
PaBHOmelicTBYOIIAs
cuin. Cuna  TpeHHUS.

TpeHue CKOJIBXEHUS U
TpeHue 1okos. Tpenue B
MIPUPOJE U TEXHUKE

Onucanue peajlbHbIX CUTYyallMl B3aUMOJEHUCTBUSL TEJ C IMOMOIIBIO MOJIENICH, B KOTOPBIX
BBOJMUTCA NMOHATHE U uU300pakeHue cuibl. M3ydenue cuibl ynpyroctu. MccrmenoBanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YIJIMHEHUS] PE3UHOBOTO IITHYPa WJIU TPY>KUHBI

(c moctpoenuem rpaduka).

AHaJIN3 MPAKTUYECKUX CUTyallMid, B KOTOPBIX HPOSIBISIETCS AEHUCTBUE CUJIbI YOPYTOCTH
(ynpyrocts Msi4ya, KpOCCOBOK, BETOK JIepeBa U Jp.).

AHanu3 CUTyaliii, CBSI3aHHBIX C SIBJICHUEM TsiroTreHusi. OOBICHEHHE OpPOUTAIBLHOTO
NBUYKCHUSI TUIAHET C HMCMOJIb30BAHUEM SIBJICHHSI TATOTEHUs W 3akoHa wuHepuuun (MC —
actpoHomusi). M3amepeHue Beca Tella C NOMOIIbIO auHaMoMeTpa. OOOCHOBaHHE STOrO
croco0a u3MepeHus.

AHanu3 U MOJEIIMPOBAHUE SIBJICHUSI HEBECOMOCTHU. ODKCIEPUMEHTAIBHOE IMOJIy4YEHHUE
[paBUJIa CJIOKEHUSI CUJI, HapaBJICHHBIX BJIOJb OJHOM mnpsiMoil. OnpenesieHue BEIUYUHBI
PaBHOACHUCTBYIOIIEH CHIL.

3yueHue cuibl TPEHUS CKOJIBKEHUS U CUJIbI TPEHUS TOKOSI.

HccienoBanue 3aBHUCMMOCTH CHJIBI TPEeHMsT OT Beca Tejla U CBOMCTB
IIOBEPXHOCTEM.

AHaJIN3 NMPAKTUUYECKUX CUTYyalluid, B KOTOPBIX MPOSIBISETCS JASHUCTBUE CHUJIBI TPEHUS,
HCITOJIb3YIOTCSI CIIOCOOBI €€ YMEHBILIEHUS UJIN YBEJIMUEHUS (KaTaHWE Ha JIbDKaX, KOHbKaX,
TOPMOKE€HHE aBTOMOOUJISI, UCIIOJIb30BaHUE TTOAIIUITHUKOB, MJIaBaHUE BOIHBIX >KUBOTHBIX
u ap.) (MC — Ouonorus).

Penienue 3anau ¢ ucnoiab3oBaHueM (GOpMYJ ISl pacdy€Ta CUJIbI TSDKECTH, CUJIBI YIPYTOCTH,
CUJIBI TPEHUSI

TPYLIHUXCS
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Paznen 4. /laBjienne TBEPABIX TeJl, JKUAKOCTEH 1 ra3os (21 4)

JlaBJieHuUe. JlaBiieHue. CrniocoObl [AHanu3 U OOBSCHEHHUE OIBITOB M IMPAKTUYECKUX CHUTyallMH, B KOTOPBIX HPOSIBIISIETCS
Ilepenaua YMEHBIIECHUS U |cWJia JaBJICHUS.
aBJIeHUs yBeNIM4eHHs1 JaBiieHus. |(OOOCHOBaHME CIOCOOOB YMEHBIICHMSI U yBEIWYECHUsS AaBJieHUA. V3yueHune 3aBUCUMOCTH
TBEpABIMU  TeslamMHu, |/[aBieHue rasa. |[1aBj€HHUs raza oT 00bEMa U Temmeparypsl. M3yueHnue ocoOeHHOCTEH mMepemadyu JaBieHUS
KUAKOCTAMH U (3aBUCHUMOCTH JABJICHUs [TBEPABIMU TEJIaMH, OJKUIKOCTSIMH U ra3amMu. OOOCHOBaHHME pE3yJIbTAaTOB OIBITOB
rasamu raza or o0béMa U |0COOEHHOCTSMH CTPOCHHS BEIIECTBA B TBEPIOM, KUIKOM
(3 u) temriepatypsl. [lepenayda |1 ra3000pa3HOM COCTOSIHUSIX.
TaBJICHUSA TBEPABIMU |IDKCIIEPUMEHTAIBHOE JOKa3aTeJbcTBO 3akoHa Ilackans. Pemenuwe 3amad Ha pacuér
TeJaMU, XKUJAKOCTSIMHU M |1aBJIEHUS TBEPAOrO Teya
razamu. 3akoH [lackasns.
[ITneBMaTuuyeckue
MallluHBI
/laBieHue 3aBUCUMOCTD MccineqoBanue 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT TJIYOHMHBI IOTPYKEHUS U MUIOTHOCTHU
JKHIKOCTH TaBJICHUS KUJIKOCTH JKAIKOCTH.
(54) oT Ty OUHBI Habmronenrne u 0ObICHEHHE THIPOCTATHUCCKOTO MMapaJoKcaHa OCHOBE 3akoHa [lackais.
[OTPYKEHUS.
[ mapocratnueckuin
rnapamgokc.
Coobmaroruecs 3yueHne cooOIIaIXCsl COCYI0B.
COCY/IbI. Pemenne 3agau Ha pacu€T aaBieHUsT KUIAKOCTA. OOBSICHEHHE NPUHIIUIIA JEHCTBUSI
['mapaBnnueckue rUpaBINYECKOro Ipecca.
MEXaHU3MBbI AHanu3 1 OOBSICHEHUE MTPAKTUYECKUX CUTYAIUi, JEMOHCTPUPYIOLINUX MPOSBICHUE TaBICHUS
PKUJIKOCTH M 3akoHa [lackans, Hampumep IMpolEeccCOB B OpraHM3Me IpU TITyOOKOBOJHOM
HbIpsiHiN (MC — Guomorus)
ATMOC(epHoe ATmocdepa 3emiau U |[DKCIEpUMEHTAIbHOE OOHapyXeHHEe aTMOoc(epHOro naBieHUs. AHaau3 U OOBSICHEHHE
aBJIeHHE aTmMocdepHoe OIBITOB U MPAKTUYECKUX CUTYAllU, CBA3aHHBIX C JeHCTBUEM aTMOC(HEPHOI0 TaBJICHHUS.
(6 4) JTaBJICHUE. [Ipyruunbel |(OOBsicHEHUE CylIecTBOBaHUS aTMocdepbl Ha 3emMjieé M HEKOTOphIX IUIaHeTax WM €€
CYILIECTBOBAaHUSA OTCYTCTBUS Ha JIpyrux miaHerax u Jlyne(MC — reorpadusi, actpoHOMUS).
BO3AYITHOM 000Js0uku |OOBSICHEHNE U3MEHEHUs TUIOTHOCTH aTMOC(ephbl ¢ BBICOTOMH 3aBUCUMOCTH aTMOC(EepHOro
3emiu. OmnbIT |1aBJIE€HUS OT BHICOTHI.
Toppuuennu. Pemmenne 3agauy Ha  pacdy€t aTrMocdepHOro  JaBieHHs. V3ydeHwe  yCTpoWCTBa
13mepenne OapoMeTpa-aHepouaa
aTMOC(hEpHOTO
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JTaBJICHUS.

3aBUCHMOCTh
aTMOC(EpHOrO  JaBIICHMUS
OT BBICOTEI
Hax  ypOBHEM  MOps.

[TpuOGOpHI 17151 U3MEPEHHUS
aTMOC(hEpHOTrO TaBIICHHUS

JlelicTBHEe KHIKOCTH

JlelicTBUE >KMJKOCTU WU

DKCHEepUMEHTAILHOE OOHApY)XEHHUE IEHUCTBUS KUJIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX

171 rasa Ha [ra3a Ha IOrpy>XEHHOE B [TEJIO.
NOrpykéHHOe B HHMX HUX Teno. |(OnpeaeseHne BHITAIKUBAIOIICH CHIIBI, IEHCTBYIONICH Ha TEJIO, TOTPYKEHHOE B KUIKOCTD.
TeJI0 BriTankuBaromnias [IpoBenenue 1 OOCY’KJEHHME  ONBITOB,  JIEMOHCTPUPYIOIINX 3aBUCUMOCTbD
(7 9) (apxumenoBa)cusia. BBITAJIKWBAIOMICH CHIIBI, JEUCTBYIOIICH Ha TEJIO B XXKUJAKOCTH, OT 00BEMA MOTPYKEHHOM B
3aKoH Apxumena. PKMIKOCTb YaCTH Te€JIaH OT IJIOTHOCTH KUJIKOCTH.
[lnaBanue ten. [MccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJE OT 00bEMa NMOTPYKEHHOH B )KUIKOCTh YacTH
BoznyxonnaBaHue Tena.
Perrenuve 3a/1a4 Ha TpUMEHEHUE 3aKOHA ApXHUMea U yCIIOBUS IUIaBaHUS TEJl.
KoHcTpynpoBaHue apeoMeTpa WIM KOHCTPYHMpOBaHUE JIOJAKM M  OIpejereHue eé
rpy30104bEMHOCTHA
Pa3nen 5. Padora u momHocTh. JHeprus (12 4)
Pagora u momHocT, |MexaHuyeckass paboTaIDKCIEpUMEHTAIbHOE OIpPEaesICeHNe MEXaHMYECKON paboThl CHJIBI TSKECTU MPH NaJEeHUU
(39) MontHOCTb TeJda W CWJIBI TPEHUS IIPH PAaBHOMEPHOM IIEPEMENICHUH Tejla MO TOPHU30HTAIBHOU
[MOBEPXHOCTH.
Pacuét MOIIHOCTH, pa3BMBaeMOl MpU MOABEME IO JecTHHUlEe. Pemenue 3amay Ha pacyeér
MEXaHUYeCKO pabOThl M MOIIHOCTHU
IIpocTbie Mmexanu3mbl [IpocTeie  MexaHU3MBbI: (OnpeeseHne BhIMTPhINIA B CUJIE IPOCTBIX MEXaHU3MOB HaIpUMEpe pblyara, noJABHUXKHOIO

(5 1)

pbryar, 670K, HaAKJIOHHAS
MJIOCKOCTb. [TpaBuno

W HEMOJIBUKHOTO OJIOKOB, HAKJIOHHOM MJIOCKOCTH.

VccnenoBanue ycJIOBUsl paBHOBecHs pbluara. OOHapyXeHUE CBOWCTB HPOCTHIX
MEXaHU3MOB B Pa3jIUYHbIX MHCTPYMEHTAaX U NPHUCIIOCOOICHUSIX, UCTIOJIb3YEMBIX B OBITY

U TEXHUKE, a TakXe B XUBbIX opraHuszmax (MC — Ouosorust). DKCliepuMeHTaIbHOE
10Ka3aTeIbCTBO PAaBEHCTBA padOT MPU MIPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Omnpenenenue KIIJ[ HakKJIOHHOM TJIOCKOCTH.

Pemienue 3a1a4 Ha NpUMEHEHUE MPAaBUJIa paBHOBeCHs ppryara nHa pacuer KII/]

paBHOBECHS pbIyara.
[Ipumenenne mnpaBuiia
paBHOBECHsS pblyara K
0JI0KYy. «3o0mn0T0€
MPaBUJIO»  MEXaHUKH.
KITJ IIPOCTBIX
MexaHn3MoB. lIpocTtele
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MEXAaHU3MBbl B OBITY U
TexXHUKe. Ppryaru B Tese
4EIIOBCKA

MexaHn4yeckas
bHeprus (4 4)

Kunernyeckas u
MOTEHLIUAJIbHAS

>Heprus. lIpeBpainenue
OZTHOTO BHJIA
MEXaHUYECKON YHEPruu
B JPYTOH. 3akoH
COXpaHEHUs u

HM3MCHCHHNA OHCPIUHU B
MCXaHHUKC

DKCIIEpUMEHTAJIbHOE ONPEACICHUEe U3MEHEHUS! KHHETUYECKON U MOTESHIIMAIbHOW SHEPTUU
Teja MpU ero CKaTbIBAHUHU MO HAKJIOHHOM IJIOCKOCTH.

DopMyIMPOBAaHUE HA OCHOBE MCCJIECIOBAHUS 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPIUH.
OO0cy>1eHre rpaHul] IPUMEHUMOCTH 3aKOHA COXPAHEHUS YHEPT U U.

Penienue 3a1au ¢ UCIIOJIL30BAaHUEM 3aKOHA COXPAHEHUSI SHEPIUU

PezepBHoe Bpems (3 1)
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8 kaacc (68 u)

TemaTndeckuii 0JI0K,

OcHOBHOE coJepKaHue

OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcsi (Ha YpoBHe Y4eOHbIX JeHCTBHIl)

(7 1)

CTPOEHHSI BELIECTBA.
Macca 1 pa3Mepbl aTOMOB
n  MoyieKys.  OIBITHI,
[IOJATBEPKAAIOIINE
OCHOBHBIE

[1OJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUHU.
Monenu TBEPAOTO,|
PKUJIKOTO M Ta3000pa3HOro
COCTOSIHUM BEILIECTBA.
Kpucrannnueckue U
aMop(HbIe TBEPABIE TEA.
OObsiCHEHHE  CBOMCTB
Ta30B, JKHIKOCTEH WU
TBEPABIX TEJ HA OCHOBE
[MOJIOKEHUH

MOJIEKYJISIPHO-
KUHETUYECKON TEOpPHHU.
CMmaunBaHue u

KalWJUISIPHBIE SIBICHUSL.
TemioBoe pacmMpeHue M

TEeMBI
Paznen 6. TemoBblie siBjenus (28 4)

CTpoenne OcHoOBHBIC TTOJIOKeHUsT  |HaOmroieHe M MHTEpIIpeTalys OMBITOB, CBHACTEIBCTBYIOMIMX 00 aTOMHO-MOJICKYJISIPHOM

H CBOMCTBA MOJICKYJISIPHO- CTPOCHHH BEIECTBA: OMBITHI C PACTBOPESHUEM Pa3JIMYHBIX BEIIECTB B BOJIC.

BelecTsa KUHETUYECKON teopunPernenne 3a1a4 M0 OICHUBAHHUIO KOJWYECTBA aTOMOB WIIM MOJICKYJI B €IUHHIE O00BEMa

BEILIECTBA.
AHaiM3 TEKCTa MJPEBHUX aTOMHUCTOB (Hampumep, ¢Gparmenta mnoambl Jlykpermust «O
[IPUPOJIE BEIIEH») C U3JI0)KEHUEM OOOCHOBAaHUN aTOMHOMW THIIOTE3bl (CMBICIIOBOE YTEHHUE).
Ornenka yoenuTeIbHOCTH 3TUX 00OCHOBaHMUIA.

OOBbsicHeHHe OpPOYHOBCKOTO JIBUKEHUS, sIBJICHUs AU Py3un U pa3Inyuuil MeXK1y HUMU Ha
OCHOBE I0JIOKEHUM MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOEHUSI BEIIECTBA.
OOBbsiCHEHHE OCHOBHBIX PA3JIMYUA B CTPOCHUHU Ta30B, XUJIAKOCTEH M TBEPABIX TEd C
MCIIOJIb30BAHUEM TOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOW TEeOpUU CTPOEHHUsI BEleCTBa.
[IpoBeieHrE ONBITOB IO BBIPAIIMBAHUIO KPUCTAJUIOB IMOBAapEH-HOM COJIM WIIM caxapa.
[IpoBeieHre U OOBSICHEHHWE OIBITOB, JEMOHCTPUPYIOUIMX KANWUIAPHbIE SIBICHUS U
SIBJICHUE CMayMBaHUs.

OOBsiCHEHHE POJIM KaNWJUISIPHBIX SIBJIEHUI JJIs1 TIOCTYIJICHUSI BOJIbI B OPTaHU3M pacTEHUM
(MC — 6uosiorus).

HaOmnronenne, mnpoBeaeHUEe U OOBICHEHUE
paclIMpeHust ra3oB, KUAKOCTEN U TBEPABIX TEJI.
OOBsicHeHHe coxpaHeHUsT 00bEMa TBEPABIX TeJ, TEKYyYeCTH XUIKOCTH (B TOM 4YHCIE,
pa3HULBI B TEKYYECTH 15 Pa3HBIX>KUJIKOCTEHN), JaBJICHUS rasa.

[IpoBeieHHE ONBITOB, AEMOHCTPHUPYIOIIMX 3aBUCHUMOCTh JAaBJICHUS BO3yXa OT €ro o0béMa
11 HAarpEBaHUsSl WJIM OXJIAXKJEHHUS, U MX OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO
y4eHHs. AHAJIN3 NPAaKTUYECKUX CHUTYalUi, CBA3AHHBIX CO CBOMCTBAMU ra3oB, >KHMIKOCTEHN
U TBEPABIX TEI

OIIBITOB  IIO Ha6J'II-O,Z[eHI/IIO TCIIJIOBOT'O

CoKaTHue
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TenioBbie mpoueccol
(21 9)

Temnieparypa. CBsi3b
TeMIepaTyphbl co
CKOPOCTBIO TEILUIOBOT'O
JIBUKCHUS YaCTHLL.
BayTpenHsst  sHeprus.
CriocoOsbl U3MEHEHUS
BHYTPCHHEU  DHEPIUU:
Tensonepenayda u
COBEpIICHHUE paboThI.
Bunel  Temionepenauu:
TEIJIONPOBOJHOCTD,
KOHBEKIUS, U3JIyUCHUE.
KonunuecTBo

TEIUIOTHI. Y JIeJIbHas
TETLUIOEMKOCTD
BEIECTBA.

Tennooomen u
TEIJIOBOE

paBHOBECHE.
YpaBHEHUE

TETJIOBOTO OajiaHca.
[lnnaBnenue U
OTBEpJICBaHUE
KPUCTAJTUYECKUX
BEILICCTB. VY nenbHas
TerjIoTa MJ1aBJICHUS.
[TapooOpa3zoBanue

128 KOHJICHCAITHSI.
HMcnapenne. Kuneunwue.
Y nenpHas TemJjIoTa
mapooOpa3oBaHUsI.
3aBUCUMOCTbD
TeMIIEpaTypbl KUIICHUS OT

aTMOCc(EpHOTO

OOGocHOBaHUE TIPABUII U3MEPEHUSI TEMIIEPATYPHI.

CpaBHEHHUE pa3IUYHBIX CIOCOOOB M3MEPEHMS U IIKaJl TeMIIepaTyphl.

HaOnronenne M OOBSCHEHHE OIBITOB, JIEMOHCTPHUPYIOIIMX H3MEHEHUE BHYTPECHHEH
SHEPruu Tejia B pe3yiabTaTe TeIUIonepeiayd U padoThl BHEIITHUX CHJIL.

HaOmroneHne W OOBSICHEHHE OIBITOB, OOCYXICHHWE NPAKTHYECKUX CHUTyallHi,
TIEMOHCTPUPYIOIINX pa3IndHbIe BUABI TEILUIONEPEIaun: TEeIIOMNPOBOAHOCTb, KOHBEKIIHIO,
M3ITydeHUeE.

VccnenoBanue siBiIeHUs TEIJIO0OOMEHA NPU CMEIIMBAHUYU XOJIOJTHOM U TOpsYeil BOJBI.
HaOmtonenre ycTaHOBJICHUS TEINIOBOI'O PABHOBECHS MEXKYy TOPSUEH U XOJIOTHOM BOJOM.
Onpenenenue (M3MEpPEeHNE) KOJIMYECTBA TEILIOTHI, MOJYYEHHOTO BOJOM MIPU TEINIOOOMEHE C
Harp€TbiM MCTAJUNIMYCCKUM HUJIMHAPOM.

Omnpenenenue (M3MEpPEHNUE) yIeIbHON TEINIOEMKOCTH BellleCTBa. Pemienue 3a1a4d, CBA3aHHBIX
C BBIYMCJICHHEM KOJIMYECTBA TCIJIOTHI U TEIIIIOEMKOCTH npu TEIJIOOOMEHE.

AHanu3 CHUTyallMd TIPaKTUYECKOTO HCMOJIb30BaHUSI TEIJIOBBIX CBOWMCTB BEIIECTB U
MaTepHaJoB, Harpumep B LIeJISIX SHEProcOepeKEeHUsI: TETUTOU3OJISILIHS,
YHEeprocOeperaronine Kpbliy, TEPMOAKKYMYJISITOPHI U T. 1.

HaOmroienre siBIICHUI UCITapeHusl M KOHAeHcanuu. McciaenoBanue mnporecca ucnapeHust
pa3auuHbIX Kuakoctel. OOBbSICHEHUE SBIICHUN HCIApeHUs] U KOHJCHCAIlUM Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUYECHU.

HaOntonenre 1 oObsICHEHHE MpoLecca KUIEHUs, B TOM YMCJIE 3aBUCHUMOCTH TEeMIEpaTyphl
KUIICHUA OT OaBJICHUA.

Ornpenenenue (M3MepeHUE) OTHOCHUTENIBHOM BIaXXHOCTH Bo3ayxa. HaOmronenuwe mporiecca
[UTABJICHUST KPUCTAJUTMYECKOTO BEIIECTBA, HATIPUMED JIBA.

CpaBHEHHUE TIPOLIECCOB IUIABJIIEHHUS KPUCTAUIMYECKUX TeJI W pa3MsArdeHus IpU
HarpeBaHUH aMOpP(HBIX TEJ.

Ornpenenenue (M3MEpeHHE) YACIbHOM TEIUIOTHl IUIaBiaeHUs JjbAa. OObsICHEHUE SBICHUI
[JIABJICHUS] U KPUCTAJIU3AI[MH HA OCHOBE aTOMHO-MOJIEKYJIIPHOI'O YUEHHS.

Perienue 3a1a4, CBA3aHHBIX C BBIYUCJICHUEM KOJIWYECTBA TEIUIO- ThI B IIpolieccax
TCIJIOTICPpEaAadU ITPpHU IUIaBJICHUU U KPUCTAJIJIN3alluU, UCITAPCHUHN U KOHACHCAIINU.
AHan3 chyaum‘/'I OPAKTHYCCKOTO MPUMCHCHUA SIBJICHUH TIJIaBJICHUS U KpucTrajuim3anuu,
HaIlpuMep, MOJIy4eHHEe CBEPXUYHUCTBIX MaTepPHaAJIOB, COJIEBasi I'PeJIKa U JIp.

AHanmn3 paboThl M 0OBSICHEHUE MPUHITUIIA JESUCTBUS TEIIJIOBOTO IBUTATEIIS.

BrruncieHne KOJIWYeCTBa TEIUIOTHI, BBIJICNSIONIErOCsS MPU CrOpPaHUU PAa3IMYHBIX BUJIOB

ToruBa, U KI1J] nBurarens.
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naBJIcHUsA.  Bia)XHOCTh
BO3IyXa.

DHeprus TOILIMBA.
YV nenbpHas TEIUIOTa
cropaHus.

[IpuHIUIIBI paboThl
TEIUIOBBIX  JIBUTATEJICH.
KT/, TEILIOBOIO
JIBUTATEIIS.

TermoBble ABUTATENN |
3alMTa  OKpY >KaAroUIen
Cpelbl.

3aKOH COXpaHEHUs U
[MpeBpaIeHus] SHEpTUuu B
MEXaHUYECKUX u
TEIJIOBBIX ITPOIIECcCax

OOCyXJIeHHE DKOJOTHYECKUX TOCISACTBUN WCIOJNBb30BAaHUS JBHUTAaTElICH BHYTPEHHETO
CropaHusl, TEIUIOBBIX U TUAPOICKTpOCcTaHIIMHU (MC — BKOJIOTHS, XUMHS )

Pa3zgen 7. Duaekr

pUUYecKHe U MAaTHUTHBIE siBJIeHHs (37 )

DJleKTpUYecKHne
3apsabl.
3apskeHHbIE Tej1a
U

B3anMMoO/JelicTBHE

(7 w)

150.¢

OnexTpuzanus tei. JBa
pona AIIEKTPUYECKUX
3apsiI0B.
BianMoencTBre
3apsHKEHHBIX Tell. 3aKOH
Kynona.
DJIEKTPUUECKOE TTOJIE.

[ TpuHIMUI
CYTIEPIIO3UIIHU
PIIEKTPUIECKUX

[1OJIEH. Hocurenu
DIICKTPUIECKUX
3apsiI0B.
DJIeMEHTapHBIN
DIIEKTPUYECKUMN

3apsigl.

Ctpoenue aToMma.

HaOntoneHre U NpoBEAEHUE OIBITOB 110 3JIEKTPU3ALMUM TEJI HPU COINPUKOCHOBEHUU U
WHIYKLIUEH.

Habntonenne u oObsSICHEHHE B3aUMOJIEMCTBHUS OJHOMMEHHO U PA3HOMMEHHO 3apsiKEHHBIX
TEI.

OOBbsicHeHHEe MpUHIMIA AeHCTBUSA 3JIeKTpockona. OObICHEHUE SIBICHUN 3JIEKTpHU3aIUU
[IpU CONPUKOCHOBEHUH TE€J W HHIAYKLIMEH C HCHOJb30BAHMEM 3HAHUM O HOCHUTEISAX
DJICKTPUYECKUX 3apsiIOB B BEIIECTBE.

PacniosHaBaHue U OOBSICHEHHE SIBIICHUM 3JIEKTPU3allMK B I10- BCEAHEBHON JKU3HMU.
HaGmtonenne u  OOBSICHEHHWE  OMBITOB, WUIIOCTPUPYIOUIMX  3aKOH COXpPaHEHUS
DIIEKTPUYECKOTO 3apAaa.

HaOmntoieHre onbITOB M0 MOJEIMPOBAHUIO CHUIIOBBIX JIMHHUI AJIEKTPUYECKOTO TOJIA.
MccrnenoBanue NEHMCTBUS DJIEKTPUYECKOrO MOJIST HA MPOBOJHUKHU U JUDJIEKTPUKHU

41




[IpoBOogHMKM u

JIUDJICKTPUKU. 3aKOH
COXpaHEHUs
PJIEKTPUYECKOTO
3apsiia
IlocToOAHHBIN DIIEKTPpUUECKUI TOK. [HaOmro/ieHne pa3IuuHbIX BHJAOB JCHCTBHS SJEKTPUUECKOTO TOKAa M OOHApy»XEHHE STUX
DJIEKTPUYECKUUTOK  |YCIJIOBUS CYLIECTBOBAHUS [BUJOB JECUCTBUS B MOBCEAHEBHOM KU3HMU.
(20 u) PIIEKTPUISCKOTO  TOKa. [COOpKa M MCIBITAHUE AJIEKTPUYECKOU IIEIH IMOCTOSHHOT'O TOKA.
HMcTounnku I3MepeHre Cuiibl TOKa aMIIEPMETPOM.
[MOCTOSIHHOT'O ToKa. [MI3MepeHre 3JIeKTpUYECKOTro HampspKeHUsT BOJbTMETpoM. lIpoBenenHue u oObsACHEHHE
JleiicTBus OIIBITOB, JEMOHCTPUPYIOLINX 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHUBIIEHUS IPOBOJHHUKA
PIIEKTPUYECKOTO TOKa |OT €ro JJIMHBI, IUIOIAaA1 ITONIEPEUYHOI0 CEYEHUS U MaTepuaa.
(TeryioBOe, XUMHu4eckoe, [MccnemoBanue 3aBUCHMMOCTH — CHJIBI  TOKAa, IMPOTEKAIOIIETO0  4Yepe3 Pe3ucTop, OT
MarHuTHOE). COINPOTHUBIICHUS PE3UCTOPA U HATIPSIKCHUS
DJEKTPUUECKUN TOK B [Ha pE3UCTOpE.
PKUKOCTSIX U ra3ax. [IpoBepka npaBuia CI0XKEHUSI HAOPSDKEHUM MPHU I1OCJIEI0BATEIIBHOM COSIMHEHUHU JBYX
JJeKTpHUYecKass ILelb. [PE3UCTOPOB.
Cuna Toka. [[IpoBepka mpaBuiia js CHIIBI TOKA MPHU MapajjieIbHOM COEJIMHEHUU PE3UCTOPOB.
DIIEKTPHUUECKOE AHaIU3 CUTyallUd MOCJIEJ0BAaTEIbHOTO U MMapaJUIeIbHOTO COEIUHEHUS] MPOBOJAHUKOB B
HaMpsiKEHUE. JTOMaITHUX JIEKTPUUECKUX CETSIX.
ConpoTuBiieHue Pemienue 3amau ¢ ucrnosb3oBaHueM 3akoHa Oma u GopMyJ1 pacué€ra 3IEKTPUUECKOTrO
[MPOBOJAHUKA. YJEIbHOE |COMPOTHUBIIEHUS] MPHU MOCJIEIOBATEIBHOM M MapayieJbHOM CO€AUHEHUM MPOBOJHUKOB.
COINPOTUBIICHUE Onpenenenue pabOThl JIEKTPUUECKOTO TOKA, MPOTEKAIOIIEroYepe3 Pe3ucTop.
BeriecTBa. 3akoH Oma  |OmpesnesieHne MOITHOCTH AJIEKTPUUECKOTO TOKA, BBIICISIEMONWHA PE3UCTOPE.
s yyactka uenu. [McciegoBaHue 3aBUCHUMOCTH CHJIbI TOKA 4Y€pe3 JIAMIIOUYKY OT HAIPSIKEHUs Ha HEil.
[TocnenoBarensHOE Omnpenenenune KI1J] narpeBarens.
151 napamnensHoe [MccnenoBanue nmpeoOpa3oBaHUs SHEPTUU MPU MOABEME Tpy3adIeKTPOIBUTATEIICM.
COEJIMHEHNE OObsicHEeHHe yCTpoiicTBa W MpPUHIMNA JAEHCTBUS JIOMAIIHUX 3JIEKTPOHArpeBaTesIbHbBIX
MPOBOJHUKOB. npruOOpOB.
PaGota wu  momHOCTH (OOBSICHEHHE TIPUYHUH KOPOTKOTO 3aMBbIKaHHWSI W TOPHUHIMIA JEUCTBUS  TUIABKHX
PIIEKTPUYECKOTO  TOKA. IPeAOXpaHUTENEH.
3akon JDkoyns—Jlenna. Pemtenne 3amad ¢ ucrnionk3oBaHueM 3akoHa JDkoyns—Jlennia. HaOmronenue
JJIEKTPOIIPOBOJIKA U [BOBHUKHOBEHUSI AJIEKTPUUECKOI'0 TOKA B )KUJAKOCTHU
moTpeouTenu
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PIICKTPUYECKOU dSHEPTUU
B OBITY.
KopoTkoe 3ambikanue

MaraurHblie
ABJICHUSA
(64)

IlocTOSSHHBIE  MAarHUTEL
BzanmMmoieiicTBre
NOCTOSIHHBIX  MAarHuTOB.
MarauTHoe mnojJie.
MaranTHoe 1oJjie 3eMJIH 1
€r0 3HAYCHHUEC IS SKU3HU
Ha Semie. OrbIT]
Opcrena. MaruuTHOE
oJIe AJICKTPUYECKOTO
TOKA. [Ipumenenue
DJICKTPOMAarHUuTOB B
TEXHHKE.

JlelicTBUE MAarHUTHOI'Q
MOJIsI HAa MPOBOJHHUK C
TOKOM.
DJEKTPOABUTATEIb
OCTOSTHHOI'O
l1crionp30BaHme
SJIEKTPOJIBUTaTENen B
TEXHUYECKUX YCTPONCTBAX
1 HA TPaHCIIOPTE

TOKa.

lccienoBaHne MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MATHUTOB.

3ydyeHne MarHMTHOTO TIOJIs IIOCTOSIHHBIX MAarHUTOB IPU HMX OOBEAMHEHUH U
pa3aeiICHUN.

[IpoBeneHNE OMBITOB IO BU3YAJIM3allUU I10JI ITOCTOSIHHBIX MATHUTOB.
I3yuenue SIBJICHUSI HaMarHU4HUBaHUs BELIECTBA. Hccnenosanue
PJIEKTPUYECKOTO TOKAa Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, AEMOHCTPUPYIOMIUX 3aBUCUMOCTh CHJIbI B3aMMOJECUCTBUS KAaTYIIKH C
TOKOM Y MarHuTa OT CHJIbI M Ha- IIpaBJICHUs TOKA B KaTYyIIIKE.

AHanu3 CcuUTyalluii IpaKTUYECKOIO IIPUMEHEHHUs JJIEKTPOMAarHuToB (B OBITOBBIX
TEXHUYECKHUX yCTPOUCTBAX, IPOMBIIIJIEHHOCTH, METULIUHE).

3yyeHne neicTBUs MarHUTHOIO IIOJISL HA NPOBOJHUK C TOKOM. M3yudeHue nencTBUs
DJIEKTPOABUTATEIIA.

M3mepenne KIIJ[ siekrpoaBurarenbHO yCcTaHOBKH. Pacno3HaBanne M aHAIM3
pa3JIMYHBIX NIPUMEHEHUH 3JIeKTpoABUTraTeseH (TpaHCIOPT, OBITOBBIE YCTPOMCTBA U JIp.)

NENCTBUS

DJIEKTPOMATrHUTHasA
WHIYKIHS
(44)

OMNbBITEI ®dapajnes.
SIBIIEHHE ANEKTPOMArHUTHOM
vHAyKuuu. Ipasuo Jlenma.
DJIEKTPOreHEePaTop.
CriocoObl MoTy4eHUst
DIJIEKTPUYECKONW SHEPTUH.
DJIEKTPOCTAHIIMH Ha
BO300OHOBIISIEMBIX

OIIBITEI 110 HCCIICOOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUU: UCCIICAOBAHUC
M3MECHCHUN 3HAUCHUS U HarpaBJICHUA HHAYKIHOHHOI'O TOKA

MCTOYHHUKAX SHCPIUHU

Pe3zepBHoe Bpems (3 u)
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9 kaacc (68 u)

Tela MpU HEPaBHOMEPHOM
JIBHOKCHUMU.

Y CKOpEeHHeE.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWUHOE
BYDKEHHE. CBoOoOHOE
1aJICHUE.

OmnbiTel Nanunes.
PaBHOMEpPHOE NBUKEHUE
o okpyxHocTHu. [lepron
1 yacTOTa OOpaIeHus.
JIuHeliHast w  yrjoBas
CKOpOCTH.
LlenTpocTpEMUTENBHOE

Temaruueckuii 010Kk, | OCHOBHOe co/iep:KaHue OcHOBHBIE BH/IbI AeSITEJIbHOCTH yYaluxcsi (Ha YpoBHE Y4eOHbIX JeHCTBHIl)
TemMa
Pa3nen 8. Mexannueckue siiaeHus (40 4)

MexaHu4ecKoe MexaHu4yeckoe AHaJIM3 U 00CYXKJICHUE PA3IUYHBIX MIPUMEPOB MEXAHUUYECKOTO JIBUKCHUSI.

JIBHIKEHH e JIBHOKCHUE. OOcCy>XaeHHe TpaHUIl MPUMEHUMOCTH MOJICIIH «MaTepHaJIbHAS TOUKAY.

H CIIOCO0ObI €ro MarepuajibHasi TOYKa. Onucanue MEXaHWYECKOTO JBHMOKCHHS pPa3IuYHBIMUA crnocobaMu (ypaBHEHHE, TaOJuIIa,

ONMHUCAHUA Cucrema orcuérajrpaduk). AHAIN3 >KU3HCHHBIX CHTYallMHd, B KOTOPBIX IPOSBISCTCS OTHOCUTEIBHOCTH

(10 ) OTHOCUTEIBHOCTH MEXaHUYECKOTO JIBUKCHHUS.
MEXaHUYECKOTO HaGmroneHne MeXaHW4YeCKOTO JABHMIKCHHUS TeJla OTHOCHUTEIBHO Pa3HBIX TeJl OTCUETA.
JTBMYKCHUSI. CpaBHeHHE TIyTE€H U TPACKTOPUN NBMIKEHUSI OJHOTO M TOT'O K€ TeJla OTHOCUTEILHO Pa3HbIX
PaBHOMEpHOE Ten orcuéra. AHanmu3 Tekcra [amuness 00 OTHOCHUTEIBHOCTH JBMXKCHHS, BBIMOJHEHHUE
MPSIMOJTMHEMHOE 3aJaHUM 110 TEKCTY (CMBICIIOBOE YTCHHE).
JIBHYKCHUE. Onpenenenue cpeaHEM CKOPOCTH CKOJBXEHHST OpycKa WM JBHKCHHUS IIapuKa I10
HepaBHomepHoOe HAKJIOHHOM ITNIOCKOCTH.
MPSIMOJIMHENHOE AHaln3 U 00CYXKJIEHHUE CITIOCOOOB MPUOIMKEHHOTO OMPEICIICHNUSI MTHOBEHHON CKOPOCTH.
nBrkeHue. Cpeansisi  uOnpenieieHue CKOPOCTH PAaBHOMEPHOTO JABHMKEHHs (IIapyka B SKUAKOCTH, MOJEIH
MIHOBEHHast CKOPOCTBPRICKTPUUECKOTO aBTOMOOWIIS U T. 1.).

Onpenenenue mMyTH, MPONHJIEHHOIO 3a JaHHBIA MPOMEXKYTOK BPEMEHHU, U CKOPOCTH TeJa 10
rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O JIBMKEHHUSI OT BPEMEHH.

OOcyXIeHue BO3MOXHBIX MPUHIUMIIOB JEHCTBUS NPUOOPOB, M3MEPSIOIIUX CKOPOCTh
(cIUIOMETPOB).

BrruncieHrne myTi ¥ CKOPOCTH IIPU paBHOYCKOPEHHOM IPSMOJIMHEHHOM JBH)KEHUM TEJIa.
Onpenenenue NpolIEHHOTO MyTH U YCKOPEHUS IBUKEHUS Teja MO rpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOTO JBM>KEHHUSI T€Jla OT BPEMEHU.

Onpenenenue yCKOpEHHs Tejla IIpU PAaBHOYCKOPEHHOM JIBUKEHUMM II0 HAaKJIOHHOU
MJI0CKOCTU. MI3MepeHne neprojia v 4acTOThl 0OpallleHus Tejla M0 OKPY>KHOCTH.
Onpezenenrie CKOPOCTH PaBHOMEPHOI'O JBUYKEHUSI TEJIATO OKPYKHOCTH.

Pemenue 3a1au Ha OINpeaeeHUE KHMHEMATHUYECKUX XapaKTEPUCTUK MEXAHMYECKOIOo
NIBUKEHUS PA3JINYHBIX BUJIOB.

Pacrio3HaBaHue U NpUOIMKEHHOE ONHMCAHUE PA3TIUYHBIX BUIOB MEXaHUYECKOTO JBHKEHUS
B IIPUPOJIC U TEXHUKE (Ha MpUMEpax CBOOOIHO MAaJAlOIINX Tel, JBMXKEHHS >KUBOTHBIX,

yCKOpeHHEe

HEOECHBIX TEJI, TPAHCTIOPTHBIX CPEJICTB U JP.)
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B3anmoaelicTBue e
(20 u)

[IepBriii 3ak0oH HproTOHA.
Btopoii 3akoH HeroToHa.
Tperunit 3akon HeroToHa.
[TpuHIMII cynepno3uuuu
CHIJL.

Cuna ynpyroctu. 3aKoH

I'yka. Cuna TpeHuUs:
cuia TpEeHUS
CKOJIBYKCHUS, cuia
TPEHUsI MOKOs, Opyrue
BUIbI TPSHHUSL.

Cuna TSKECTH M 3aKOH
BCEMHUPHOTO TATOTCHHUSI.
YckopeHue CBOOOIHOTO
[MaJIeHUsI. JBmxenue
m1aneT BOokpyr CosHIa.
[lepBas KOCMHUYEecKast
ckopocTb. HeBecoMocTh
151 Meperpy3KH.
PaBHOBeCHEe
MaTepHUaIbHOU
AOCOJIIOTHO
TEJIO.
TBEPAOTO

TOYKH.
TBEPIOE
PaBHOBecue
Tena c
3aKpEIIIEHHOU OCBIO
BpaIIcHUS. MowmenT
cuJiibl. LleHTp TsxecTn

Habmonenne u oOCYy>XIE€HUE ONBITOB C JBMIKSHHUEM Teja IPH YMCHBIICHUU BIUSTHUS
JIPYTUX TeJl, IPEMSATCTBYIOUINUX ABHXKEHHUIO.

AHanu3 TekcTa l'anusiesi ¢ onmMcaHueM MBICJICHHOTO KCIEPUMEHTa, 000CHOBBIBAIOIIETO
3aKOH MHEPIIUM; BBINOJHEHUE 3aJlaHUI 10 TEKCTY (CMBICJIOBOE UTECHHUE).
OOcyXIeHE BO3MOXKHOCTH BBHITIOJTHCHHUS 3aKOHAa WHEPLUHH B  Pa3IMYHBIX
oTcUETA.

HaOmronenne W OOCYXJI€HHE MEXaHWYECKUX SIBICHHH, HPOHUCXOMSIINX B CHCTEME
orcuéra «Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBHUXEHUHU OTHOCHUTEIBHO
kabuHeTa QU3UKU.

JleficTBUSI C BEKTOpaMM CWJI: BBINIOJIHEHUE 3aJaHUM MO CIO0XEHUIO W BBIYUTAHUIO
BEKTOPOB.

HabmronqeHrne W/uim MPpOBEACHUE OIBITOB, JEMOHCTPHUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
TeJia OT NPUJII0KEHHOW K HEMY CHJIBI U MACChI TeJa.

AnHanu3 U 0ObsICHEHHE SBJICHUN C MCMOJIb30BAaHWEM BTOPOTro3akoHa HeroToHa.

Pemrenue 3agay ¢ MCNOIB30BAaHUEM BTOpPOro 3akoHa HprOTOHauW mpaBuiia CIIOKEHUS CHUIIL.
OmnpenesieHue )KECTKOCTHU NMPYKUHBI.

AHanu3 CUTyalui, B KOTOPBIX HAOII0AA0TCS yIIpyrue aegopmamnuu, 1 X oObsICHEHHE C
HCII0JIb30BaHMEM 3akoHa ['yka. Pemenue 3agay ¢ ucnosib3oBaHuem 3akoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHU S

OT CHJIBI HOPMAJILHOTO JIaBieHus1. OOCYyKIeHUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue kodpduiiueHTa TpeHUsl CKOJIbKEeHUs. MI3MepeHne Cuibl TPeHUsI MOKOSI.
Pemrenre 3amad ¢ UConab30BaHUEM (DOPMYJIBI TSI CHIIBI TPEHUS CKOJIbKEHUSI.

AHanu3 ABUKEHUS T€J TOJIBKO MO IEHCTBUEM CHUJIBI TSHKECTH — CBOOOJIHOTO TTaJICHUS.
OOBbsiCHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOIHOTO MaJ€HUs OT MACCHI Telia.

O11eHKa BEJIMYUHBI CUJIBI TSITOTEHUSI, JSHCTBYIOMIEH MEXTy IBYMs TeJlaMu (JUUIs1 pa3HBIX
Macc).

AHanm3 IBMKEHUS] HEOSCHBIX TEJ MO/ IEHCTBUEM CHUJIBI TATOTEHHUS (C UCIIOJIH30BAHUEM
TOTIOJTHUTEIIbHBIX HICTOYHUKOB UH(GOPMAIIUH).

CUCTCMAX
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Pemrenne 3a1a4y ¢ MCHOJB30BAaHUEM 3aKOHAa BCEMHUPHOTO TATOTCHHS M (OPMYJIBI IS
pacuéra CUJIbI TSKECTH.

AHanu3 OPUITMHAJIbHOIO TEKCTAa, ONHCHIBAIOIIETO IIPOSIBJICHUS 3aKOHA BCEMHPHOTO
TSITOTEHUSI; BBIIOJIHEHUE 3aJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).

Habmntonenne u 00CyKJI€HHE OINBITOB IO U3MEHEHHIO Beca TeJalpHu YCKOPEHHOM
JIBUYKEHUH.

AHanu3 ycJIOBUH BO3HMKHOBEHHUSI HEBECOMOCTH U IIepe- IPY3KHU.

Pemienne 3aiau Ha onpezelieHre Beca Tejla B pa3IMYHbIX YCIOBUSX.

AHanu3 cuil, IeHCTBYIONINX Ha TEJIO0, ITOKosiieecs: Ha ontope. OnpeiesieHue HeHTpa
TSKECTH Pa3JIMYHbIX TeJl

3aKoHbI
coxpanenus (10 u)

Nmitynbsc Tea.
3MeHeHne umirynsca.
MMnynbe cuiibl. 3aKOH
COXpaHEHUsI UMITYJIbCa.
PeakTuBHOE IBHKECHUE.
MexaHuueckas pabora

U MOIIHOCTb. Pabota
CHII TSIKECTH,
YIIPYT'OCTH, TPEHUSI.
CBsi3p  PHepruu U
paboTHI.
[loTeHmaasHas
PDHEPIrUs Tena,
HOIHSTOIO HaJ
MOBEPXHOCTHIO  3EMIJIM.
[ loTeHnaabHas
SHEPTUS CcoKaToOn
MPY>KHAHBI.

Kunetnueckast »Heprus.
TeopeMa O KHHETHUYECKOH
PHEPIUU.

3aKOH COXpaHEHMUs
MEXaHUYECKOU YHEPTrUr

HaOmronenne u 0O0CY’XKJASHHE ONBITOB, JIEMOHCTPUPYIONIUX IIepefady HMIIyjIbca IpH
B3aMMOJICHCTBUU TE€JI, 3aKOH COXPaHEHUs HMIIyJbca IpU aOCOIIOTHO YIPYroM U
HEYIPYTOM B3aUMOJECHCTBUH TEII.

AHannu3 CUTyalluli B OKpPYXKAalOLllEHd >XU3HU C HCIIOJIB30BAaHHEM 3aKOHA COXPAHEHMUSA
HMIIYJIbCA.

PacniosHaBaHue SBIEHUS PEAKTUBHOIO JBWXKEHUs B npupoae U TexHuke (MC —
OHoJIOTHS).

[IpuMeneHne 3aKkoHa COXpaHEHUs UMITyJIbCa JJIsl pacdéra pe3yiabTaTOB B3aUMOJACUCTBUS
TeJl (Ha IMpuMepax HEyNnpyroro B3auMOAECHCTBUS, YIPYTOro HEHTPaJIbHOIO B3aUMOACHCTBUSA
JIBYX OJMHAKOBBIX T€JI, OJJHO U3 KOTOPHIX HEMOABUKHO).

Pemenue 3a1a4 ¢ MCIOJIB30BAHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Omnpenenenve paldOTHl CWIBI YOPYroCTH TIpU TIOABEME Tpys3a C
HETIOJIBM)KHOT'O 1 TTOJIBUYKHOTO OJIOKOB.

3MepeHre MOIITHOCTH.

3MepeHne noTeHIMaIbHOW SHEPTUH YIIPYTO 1e(OPMUPOBAHHOMN NPy KUHBI.

3MepeHre KMNHETUYECKONW SHEPTUU TeJla 10 JJIMHE TOPMO3HOIO Iy TH.

DKCIIEpUMEHTAJIbHOE CPAaBHEHHE W3MEHEHUSI TMOTEHIIMAJIbHOW U KUHETUYECKOW IHEpruit
TeJla IPU ABU)KEHUH 10 HAKJIOHHOM IMJIOCKOCTH.

OKCIIEpUMEHTAIIbHAsA IIPOBEpPKA 3aKOHA COXPAHEHUS] MEXAHWYECKOM DJHEPruu IIpHU
CBOOOJITHOM IaJICHUHU.

[IpuMeHeHne 3aKkOHa COXPAaHEHUsI MEXaHUYECKOM YHEPTUH U1 pacy€Ta NMOTEeHIUAIBHONU
1 KHWHETUYECKON 3HEprui tesa. PemieHue 3ana4 ¢ HCMOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYE€CKOU YHEPTUH

HUCIIOJIb30BAHHUEM
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Paznen 9. Mexanuyeckune Kojie0anust u BoJHbI (15 1)

Mexanuuyeckue KonebarenbHoe Habnronenne konebaHuW Mo ACHCTBUEM CHJI TSKECTU U YIPY- TOCTH U OOHaApy’>KEeHHE
K0J1e0aHus nBrkeHue.  OCHOBHBIE [MOJIOOHBIX KOJICOAHHH B OKPYKAIOIIEMMUPE.
(7 v) XapaKTEPUCTUKHU Ananmu3 kojebaHuii Tpy3a Ha HUTU U Ha TpykuHe. OnpenesieHne 4acToThl KojiebaHui
KOJICOaHUIA: IIEPUO, MATEMATUYECKOTO U MPYKUHHOIO MasiTHUKOB.
4acToTa, amiuiaTyna. [HaGmronenue u oObsicHeHHE sIBJICHUS pe3oHaHca. VccienoBanne 3aBUCUMOCTH TIEpUOa
MaTtemaTuuecKui U [KoJeOaHUH ITOJIBEIIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
NPY>KUHHBIA MasTHUKU. [[[poBepka HE3aBUCUMOCTHU IIepHOJa KoJIeOaHUl rpy3a, MOJABEIIEHHOTO K JICHTE, OT
[IpeBpaliieHue HHEPTUU [MACChI Ipy3a.
npu kosie0aTenbHOM [HabGmoneHue M OOCYXICHUE ONBITOB, JIEMOHCTPUPYIOIIUX 3aBUCHMOCTH IEpHOA
TBIDKCHHU. KOJIe0aHUN TIPYKHHHOTO MAasTHHKAOT MAacChl Tpy3a U KECTKOCTH MPY>KUHBL.
3aryxaroniue [IprMeHeHne MaTeMaTUYeCKOro U NPYKUHHOI'O MasiTHUKOB
KOJIeOaHusl. B KaU€CTBE MOJICIICH JJIs1 ONHUCAaHUsI KOJIeOaHUH B OKPY KAIOIIEMMHUPE.
BriHy X 1eHHbIE Perienue 3a1ad, CBsA3aHHBIX C BBIYMCIEHHEM HJIM OLIEHKOM 4acTOThI (IIepuoja)
kosiebanus.Pesonanc Kosje0aHu
Mexannueckue CsolicTBa OOHapy>KeHHE 1 aHAJIN3 BOJIHOBBIX SIBJIEHUH B OKPYKarOIIEMMHUPE.
BOJIHBI. 3BYK MEXaHUYECKUX BOJIH. HaOmroieHne pacrpoCTpaHeHUs] NPOJOJIBHBIX M IONEPEYHBIX BOJH (HA MOJENH) H
(8 u) J{J1MHA BOJIHBI. 0OHapyKEHHUE AaHAJIOTUYHBIX BUOB BOJIH B PUPOJE (3BYK, BOASHBIC BOJIHBI).
MexaHH4eCKHEe BOJTHBI BrrancieHne ITTMHBI BOJTHBI U CKOPOCTH PACIIPOCTPAHEHHUS 3BYKOBBIX BOJIH.
B TBEPAOM Telle, DKCIEPUMEHTAIBHOE OIpeJIeIICHNE IPAHUL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
ceiicMmuueckre BOJIHBI.  [HaOmiomeHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM YHCII€ C HCIOJIb30BAHHEM
3BYyK. ' pOMKOCTB 3ByKa |My3bIKaJIbHBIX HHCTPYMEHTOB).
1 BBICOTA TOHA. Habmtonenne u oObsICHEHUE ABJIEHUSI aKyCTHYECKOT0 Pe30HaHca.
OTpakeHHe 3ByKa. AHaJIN3 OPUTMHAIBHOTO TEKCTA, MOCBIIIEHHOIO UCIIOJIB30BaHMIO 3BYKa (WJIM YJIbTPa3ByKa)
Nudpa3Byk u B TEXHHKE (9XOJIOKAIIUS, YIBTPA3BYK B MEAUIIMHE W Jp.); BBINOJHEHHUE 3aJIaHUH IO TEKCTY
YIIbTPa3BYyK (CMBICIIOBOE YTEHUE)
Paznen 10. DiiekTpOMArHUTHOE TOJI€ W JIEKTPOMATHUTHBIE BOJIHBI (8 )
DJIeKTPOMarHuTHoe |[DiieKTpoMarHuTHoe nose.[loctpoenne paccyk/ieHui, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
noJie DJIEeKTpOMarHUTHbHIE MarHUTHOTO TIOJIEH.
BOJTHEI.
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IMoBTOpHTEILHO-0000 AT MOAYJIb (5 1)

CucremaTu3anus U
0000111eHNE
MPEIMETHOTO
COJICp>)KaHUSI U OIBITA
IIesITeIILHOCTH,
MPUOOPETEHHOTO  TIPU
N3y4YCHUH BCEro
Kypca pu3nKu

O060011IEHNE
COJICpIKaHUs KaXKIOT0 U3
OCHOBHBIX pasesosn

Kypca bu3uKu:
MEXaHUYECKUE,
TEIUIOBBIE,
3JI€KTPOMarHUTHBIE.
Hayunb1ii METON
[MO3HAHUS u ero
peanuzarus B
pu3mueckux
HCCJIETOBAHUSIX.

Cesi3p  Qu3MKH U
COBPEMEHHBIX
TEXHOJIOTUH B 00sacTu
rnepenavyu
WHpOpMaInu,
DHEPreTHKE,

BeimonHeHne  yuyeOHBIX — 3aJaHuii, TpeOYIOIUX  JEMOHCTPAIMA  KOMIICTEHTHOCTEH,
XapaKTEPU3YIOLINX €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

- TIPUMEHEHHUS MOJYYCHHBIX 3HAHUW 11 HAYYHOTO OOBSICHeHHS (U3WUCCKHUX SIBIICHUN B
OKpY Karmiel MPUpPOJIe U MOBCCIHECBHOW JKU3HU, 4 TAKKE BBISIBIICHUS (DU3MYCCKUX OCHOB
psiJla COBPEMEHHBIX TEXHOJIOTHUH;

-IIPUMEHEHHUSI OCBOSHHBIX SKCIEPUMEHTAIbHBIX YMEHUM JJI UCCIICAOBAHUS (PU3HUSCKHUX
SIBJICHUH, B TOM YHCJI€ AJIs1 MPOBEPKHU I'MIOTE3 U BHISIBJICHUSI 3aKOHOMEPHOCTEH.

Penrenue pacu€THBIX 33724, B TOM YHCJIE IPEANOJIararoluX UCII0JIb30BaHNuEe (GHU3UISCKON
MOJIEI U OCHOBAHHBIX Ha COAEPKAaHUH Pa3JIMUHBIX Pa3/1eyIOB Kypca (PU3MKH.
BeirionHeHre U 3amuTa IpyNnoBbIX WIM HUHAWBUAYAJIBHBIX HPOEKTOB, CBSI3aHHBIX C
cozepkaHueM Kypca Qu3uku

TPAHCIIOPTEC

48




10 kaacce (68 u)

Temaruueckuii 010k, | OCHOBHOe copep:KaHUe OcHOBHBIE BU/IbI AeSTEJIbHOCTH yYaluXxcs (HA YpoBHE Y4eOHbIX AeicTBHIl)
TeMa
Paznen 11. CBeroBble siByieHus (26 )
3aKoHbI Hcrounuku cBera. [HaOGmromeHue onbITOB, AEMOHCTPUPYIONIUX SIBIICHUE NPSIMOJIMHEHHOTO paCIpOCTPaHCHUS
pacnpocTpaHeHust JlydyeBasi Mozesb cBeTa. |cBeTa (BOBHMKHOBEHHE TEHU M MOJYTEHHM), U UX HHTEPHpETalUs C HUCHOJIb30BAHUEM
CBeTa [IpsimonuHetHoOe [OHSITUS CBETOBOI'O JIy4a.
(6 1) pacnpoctpadHenue cBera. [(OOBSICHEHHE U MOJACIUPOBAHUE COJTHEYHOTO U JIYHHOTO 3aTMEHUM.

Comaila wu
OTtpaxkeHue
IInockoe
3akoH

3aTMeHUs
JIyHBI.
CBCTA.
3epKajo.
OTpaKECHUS CBETA.
[Ipenomienue cBera.
3aKOH  MPEeIOMJICHUS
CBCTA.
IlomHoOC
OTpakeHUE
lcrionms30Banue
BHYTPEHHETO  OTPaKEHMUs]
B OIITUYCCKHUX CBETOBOOAX

BHYTpPEHHEE
CBETA.

HMccnenoBanue 3aBUCHMOCTH YyIjla OTPAKEHHsI CBETOBOTO JIy4aoT yIja MaJgeHHUs.
3yueHne cBOMCTB HM300pak€HUsI B IUIOCKOM 3epkasie. HaOmroneHue U oObsicHEHUE
OIIBITOB I10 MOJYYEHUIO N300paK€HNI B BOTHYTOM U BBIITYKJIOM 3epkajiax. Habmonenue u
0OBSICHEHHE ONBITOB 10 MPEJOMJICHUIO CBETAa Ha I'PAHMUIE PA3IMYHBIX CPEXl, B TOM YHCIIE
OIBITOB C IIOJHBIM BHYTPEHHUM oOTpakxeHueM. lMccienoBaHue 3aBUCUMOCTH — yrila
[IPEJIOMJICHHUS OT yIJjla NAaJCeHUs CBETOBOIO JIyda Ha FPAHMUIIE «BO31yX—CTEKIIO».
PacriosHaBaHue SBICHUNM OTPaXCHUS U IPEIOMIICHUS CBETa B IIOBCEIHEBHOW KU3HU.
AHain3 ¥ 0OBSICHEHHUE SIBJICHHS ONITUYECKOT0 MHUpaXa.

Pemienne 3aga4 ¢ MCIOJIB30BAHUEM 3aKOHOB OTPa)KCHUA U IIPEIOMIICHUS CBETA

JIMH3BI M onTHYecKHe
npuoopbI
(6)

JIuH3a, X0n Jy4yel B
nmuH3e.  OnTuueckast
cUCTEMA.

Ontuueckue

puOOpPHI:
¢oToanmapar,
MHUKPOCKOIT

1 Teneckon. l'nas Kkak
onTHYecKas cUCTEMA.
bimsopykocTh u

[Tosryduenre M300pa’keHU C TMOMOIIBI0 COOMpArOIIeH U pacCeuBarONIeH JIMH3.
Onpenenenue GOKYCHOTO PACCTOSHHUS U ONTUYECKOW CHUIIBICOOMpArOIIe JTUH3HI.

AHamM3 yCTpOWCTBAa Y TPUHIMNA JEHUCTBUS HEKOTOPBHIX ONTHYECKUX MPUOOPOB:
(oToannapara, MUKpOCKOMNA, TEJIECKOIIa

(MC — Guosnorusi, acCTpOHOMHS ).

AHanu3 sIBJICHUU OJU30PYKOCTH U TaTbHO30PKOCTH, MPUHIIHUIIA AecTBUS 04KOB (MC —
OGuosorus)

JAJIbHO30PKOCTb
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Pa3noxenue Pasnoxxenne G6enoro cBeta|HaOmroaeHre 10 pa3IoKEHUIO Oeloro cBera B criekTp. Habmronenne m oObsICHEHHE
O0eqoro cBera B (B conekrp. OMNObITh  |[ONBITOB IO MOJYYEHHUIO OEJIOroCBETa MPHU CIOKEHUU CBETAa Pa3HBIX I[BETOB.
CIIEKTP Herotona. Cnoxenne |[IpoBeneHne u oOBSICHEHHE OIBITOB MO BOCIPUITHIO IBETA MPEAMETOB TPU HX
(3a) CHEKTPaJIbHBIX I[BETOB. |HAOIIOJICHUHU Yepe3 LIBETOBbIC (DHIIbTPHI (LIBETHBIE OUKH)

Jlucrniepcus ceera

Paznen 12. KpanroBbie siBjaeHust (32 4)

Ucnyckanue Onbitel  Peszepdopna u1OOGcyxkaeHue 1enu onbiToB Pesepdopaa no uccienoBaHui0 aTOMOB, BBIJIBHKEHHUE THUIIOTE3
U TOIJIONIEHHWe CBeTa [[UIaHETapHas MOJIEJIHO BO3MOJKHBIX PE3yJIbTaTax OIBITOB B 3aBUCHUMOCTH OT MPEAIOaraéMoro CTPOCHUS
aToMOM aToMma. aTOMOB, GOPMYJIMPOBAHUE BHIBOJOB U3 PE3YyJIbTATOB OMBITOB.
(49 Mogens aroma  bopalOGcyxaeHne NpoTUBOPEYUH IIJIaHETAPHON MOJIENIH aToMa

Hcnyckanue AU OCHOBaHWH ISl TUTIOTE3bI bopa 0 cTallMOHApHBIX OPOUTAX AIIEKTPOHOB.

[OIJIOIEHUE cBeTaHabmro/1eHne CIUTONIHBIX U TUHENYaThIX CIEKTPOB U3JIyYSHUS PA3JINYHBIX BEIISCTB.

aTOMOM. KBanTb1(O0BsICHEHHE TUHEHYATHIX CIIEKTPOB U3ITy4YCHUSI

JInHeluaTeie CIIEKTPHI
Crtpoenune atoMHOro |PajinoakTUBHOCTb. OO6cyxaeHrue BO3MOXKHBIX THUIIOTE3 O MOJEISX CTpoeHus siapa. OmpeneneHue cocraBa
sipa Anbda-, Oera- HSIAEp 110 3aIJaHHBIM MAacCOBBIM U 3apsiJIOBBIM YHCJIaM U T10 MOJIOKEHHUIO B TIEPUOINUECKOM
(6 9) raMMa-u3J1y4eHUs. cucteme 311eMeHTOB (MC — xumust).

Ctpoenue aTOMHOTOAHAIN3 U3MEHEHHUSI COCTaBa spa M €ro IMOJOXXEHUS B MNEePUOJUYECCKON CHUCTEME MPU

sapa. HykinoHnas mopnenb
aTOMHOrO sapa. M3oromnsl.
PanuoakTuBHbIE
[IpEBpPAILCHUS.
roJypacrazia.
JleicTBus
paJIuOaKTUBHBIX
U3JIy4YCHUU Ha >KUBBIC
OpraHU3MBbI

ITepuon

a-paguoakTuBHOCTH (MC — xumusi).

lccneqoBaHue TPEKOB a-4yacTHUIl MO FOTOBBIM (ortorpadusm. OOHapyKeHHE U U3MEPEHUE
pagualoOHHOro (hoHa ¢ MOMOIIBIO JO3UMETPA, OIIEHKA €r0 MHTEHCUBHOCTH.

AHan3 OMOJIOTUYECKUX M3MEHEHUM, MPOUCXOISIINX MO ASUCTBUEM pPaIHOaKTHBHBIX
n3nyuennit (MC — Owuonorust). crionb3oBaHue pagdOaKTUBHBIX U3JIYUYCHUU B MEIUITMHE
(MC — 6uonorus)

SlnepHble peakuuu
(7 9)

Pemienue 3a/1a4 ¢ MCIIOJIb30BaHUEM 3aKOHOB COXPaHEHMSI MAaCCOBBIX U 3apsIOBBIX UHUCEN
Ha OIpEIENICHUE PE3yJbTaTOB SIACPHBIX  pPEAaKLUMi; aHaJIU3  BO3MOXHOCTH  WJIH
HEBO3MOKHOCTH SIIEPHON PEaKIUU.

O1ieHKa SHEPIUM CBS3M SJEp C MUCIOJIb30BaHHEM (OpMYJIbl DHHIIITEHHA.

OOcyx1eHue NepcreKTUB UCIIOIb30BaHUs YIIPABIISIEMOI0 TEPMOSIIEPHOIO CUHTE3A.
OOcyxaeHue NPEeUMYILIeCTB M DOKOJOTHYECKUX TpoOJieM, CBSI3aHHBIX C SIJIEPHOM

S nepHbie peaknuu.
3aKOHBI COXpaHEHUsI
3aps1J0BOTO u
MacCOBOI'O 4uCell.
DHeprus CBS3HU
aToMHBIX sifiep. CBs3b

Maccbl W DHEpPIUH.

pHepreTukoi (MC — 3KoJ10oTHS)
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Peaknuu  cuHTE3a WM
IeJIeHUs S IEp.
M crounuku DHEPruu

CoJiHau 3BE3/.
SlnepHast SDHEpreTUKA

IMoBTOpHTEILHO-0000 AT MOaYJIb (10 1)

0000I11ICHIE
[IPEIMETHOI'O
CONCPIKAHUS

1
eATeILHOCTH,

U3y4CHUU
Kypca pU3nKu

CucreMaTu3arus

OIIbITa

MPUOOPETEHHOTO TPHU

BCCTO

n

O0600611eHrEe Ccoaep KaHMUs
KaXXJIOTO W3 OCHOBHBIX
pasaenoB kKypca (Qu3uKu
MEXaHUYECKHUE, TeTIIOBbIE
AIIEKTPOMAarHUTHBIC,
KBAHTOBBIC SIBIICHHUSI.
Hayunsii
TMO3HAHMUS
peanu3anus
usnueckux
HCCJICTIOBAaHUSIX.
CBs3b (107320971 Y
COBPEMEHHBIX TEXHOJIOTUH
B obiactu  mepenauy
nHdopmManuu,

METO]]
erq
E

OHCPICTHUKE, TPDAHCIIOPTEC

BeimosniHeHne  y4eOHBIX — 3ajaHuil, TpeOyIOIMX JIEMOHCTPALUU
XapaKTePU3YIOIUX €CTECTBEHHO-HAYyUHYIO0 I'PaMOTHOCTB!

- IPUMEHEHUS MOJIyYEHHBIX 3HAHHUH UIsI HAYYHOTO OOBSICHEHHS (U3MUECKHUX SIBICHHUH B
OKpY’Karolel MpUpoje U IMOBCEIHEBHON JKM3HM, a TAKXKE BBISIBICHHUS (PU3HMUYECKUX OCHOB
psiia COBPEMEHHBIX TEXHOJIOTHIA;

- IPUMEHEHUS OCBOCHHBIX JKCIIEPHUMEHTAJIbHBIX YMEHHUH IJIs UCCIENOBaHUA (PU3UIECKUX

SIBJICHUH, B TOM YHCJI€ JUIsl IPOBEPKH T'MIIOTE3 U BBISIBIICHUSI 3aKOHOMEPHOCTE.

Pemienue pacu€rHBIX 3a7ad, B TOM 4YHCIE MPEANOJATarolUX HCIOJIb30BaHUE
¢u3nyeckoll MOZEIM W OCHOBAaHHBIX HA COACPKAHUM Pa3IMYHBIX pa3[eoB Kypca

buzukwy.

BrimonHeHue M 3ammTa rpynnoBbIX WINM HWHIWBUIAYaJIbHBIX NPOEKTOB, CBSI3aHHBIX C

coaep)kaHueM Kypca pu3uKu

KOMIIETEHTHOCTEH,
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IHoaxoabl K OlleHMBAHUIO IVIAHUPYEMBbIX Pe3yJbTATOB 00yUYeHUs!

[Ipu oreHWBaHMM TUIAHUPYEMBIX Pe3ylbTaToB oOydeHms (u3uke ydammxcsc HOJIA HEoOX0auMO YYUTHIBATH
TaKue WHIWBHUIyAIbHBIC OCOOCHHOCTH WX Pa3BUTHS, KaK: YPOBEHb Pa3BUTHS MOTOPUKU PYK, YPOBEHb BJIAJCHUS YCTHOU
AKCIIPECCUBHOM pPEUbl0, YPOBEHb Pa3BUTHS pPabOTOCIIOCOOHOCTH HAa YpOKe (UCTOIIAEMOCTh IIEHTPATbHON HEPBHOMU
cucteMbl). Mcxoast U3 3TOro, yuuTelb HUCIOIB3YET I Y4alluxcs WHAUBUAYaIbHbIE (DOPMBI KOHTPOJIS PE3yJbTAaTOB
oOyuenust ¢usuke. Ilpu cHUKEHHONU pPabOTOCIOCOOHOCTH, BBIPAKEHHBIX HAPYIICHUSX MOTOPHKH PYK BO3MOXKHO
YBEJIMUCHUE BPEMs ISl BBITIOJHEHUS KOHTPOJIBHBIX M CaMOCTOSTENbHBIX pa0oT. KoHTpoibHBIE, CaMOCTOSTENbHBIE U
IpakTUYecKue paboThl MPU HEOOXOJUMOCTH MOTYT TMpeIaratbCs C HUCMOJIb30BAHUEM AJIEKTPOHHBIX CHUCTEM
TECTUPOBAHMS, HMHOTO NPOrPaMMHOrO oOOecrnedeHus, 00eCIeUnBAIONIET0 TMEPCOHU(MUIIMPOBAHHBIN YYeT y4eOHBIX
JOCTIDKEHUM oOyuaromuxcsi. Tekymuil KOHTpoJdb B (opmMe yCTHOro ompoca MpU HU3KOM KadecTBE YCTHOMU
AKCIIPECCUBHON PEYM yUalluXcs HEOOXOAUMO 3aMEHATh MUCbMEHHBIMU (POpMaMHU.

CrnennanbHble YCI0BHS pPeajn3aluu JHCIUIITHHBI
1. HeobxonuMo mpeaycMOTpeTh HalU4he NEPCOHAIBHBIX KOMIBIOTEPOB, TEXHUYECKUX IPUCIIOCOOICHUN
(cennanbHas KJIaBHATYpa, Pa3IMYHOrO BHUJA KOHTAKTOPbI, 3aMEHSIOLINE MBbIIlIb, JKONCTUKH, TPEKOOJbI, CEHCOpPHBIE
MJIAHIIETHI).
2. JIomxHBI OBITH CO3/aHBI YCIOBUS I (YHKIIMOHUPOBAHMS COBPEMEHHON MH(GOPMAIIMOHHO-00pa30BaTeIbHOM
cpensl o (pU3MKe, BKIIOYAIOLIEH 3JIEKTPOHHBIE HH(POPMAILIMOHHBIE PECYPCHI, JIEKTPOHHbIE 00pa30BaTelIbHbIE PECYPCHI,
COBOKYITHOCTb MH(GOPMAILIMOHHBIX TEXHOJIOTHH, TEJIEKOMMYHHUKaLMOHHBIX
TEXHOJIOTHH, COOTBETCTBYIOIIUX TEXHUYECKUX CPEICTBU TEXHOJOTIHH (B TOM uucie (Iem-TpeHaKepoB, HHCTPYMEHTOB
Wiki, uudpoBbIX BHAEO MaTepHaloB W JAp.), OOECHEUYMBAIOIIUX JOCTMXKEHHE KaxabiM oOydaromumcs ¢ HOA
MaKCHMaJIbHO BO3MOXKHBIX JIJIsl HETO PE3YJIbTaTOB O0yUEHUSI.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bubmuorexa [JOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
FISHHCCIHE BETHHAMHBL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/] MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edso00.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICUCTBUE YaCTHUII 9 1 bubnmoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCraTHRIC COCTOAHMA BELICCTBA https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHH4ecKoe OBIKEHIE 3 nbsmorexa LO

https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

3.2 Huepuits, Macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager orn 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaprertue xatxoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
' B HHX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
>1 Pabora i MompocTS 3 L https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 Hlpocrbre MexaHH3MbI > 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHUTHOE TOJIE U 8 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 8
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHHE 1 0000IIEHNE CONEePKAHUS 5 2 bu6mmorekxa [IOK
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Kypca pusuku 3a
9 knacca

https://m.edsoo.ru/7f41a4a6

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3znen 4. CBeToBbBIC SIBJEHUS
bu6mmoreka [IOK
41 3aKOHBI pacCIIpOCTPAaHEHUS CBETA 10 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl 1 onTHYeCcKUe TPUOOPHI 11 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 P 0 5 2
ASTONCCHHE DEIOTO CBETA B CHEKTP https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 26
Pazgen 5. KBanTtoBble siBJIeHUA
bu6mmoreka [JOK
1 " 7 1
5 CIyCKAaHWE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 12 1
> CTpoCHHE ATOMHOTO AApPa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
: A 1 1 1
5.3 JIepHbIE peaKuu 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 32
Pa3nea 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHmEe 1 0000IIEHNE CONEePKAHUS 10 9 bubmuorexa [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 10
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

27

ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne "
eMa ypoKa
n/n yp Bcero

KoauuecTBO 4acoB

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

®usuka — Hayka O pUpoeE.
SBnenus npupobl

duznueckue IBICHUI 1

duznyeckue BeIUIUHBI H UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TEeMIEpaTyphl"”

MeTo1bl Hay4YHOTO MTO3HAHHUS.
Onucanue pU3NUECKUX SBICHUM C 1
IIOMOIIBIO MOJIETIEN

Ypok-uccnenosanue "lIposepka
TUIIOTE3bI: AAJBHOCTD MOJETA MIApHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE 1
CTpOCHHE BEIIECTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a
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bubmuorexa [JOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A Hsett https://m.edsoo.ru/ff0a013e
Ypoxk-uccienoBanue «OMnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUSI BEILIECTBA
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
11 Bozbl. O000IIEHNE 110 pa3aeny bubmuorexa [JOK
«IIepBoHavanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIISCTBA
Mexannueckoe IBUKEHHE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIBI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
15 WNuepuusa. Macca — mepa bu6nmoreka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInorHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
16
1 00beMa TeJla IO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3anau no teme "I1noTHOCTH bubnmnoreka [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuita kak XapakTepHUCTHKa
19 B3auMoaencreug ten. Cuia

ynpyrocty. 3akoH ['yka
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https://m.edsoo.ru/ff0a123c

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PaCTSKCHHS

20
(medopmanun) Mpy>KUHBI OT
MIPUJIOKEHHOM CHUITBD)

21 [[“1Bnenue Tsarorenus. Cuiia TSKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorexa HOK

' ' ' https://m.edsoo.ru/ff0al778
3amau o teme "Cuiia Tsoxectu"

93 Cuna TsKecTH Ha JPYTUX IUIaHeTaxX. bubnnorexa [HOK
Du3NYECKUE XapaKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 N3mepenue cuit. JluHaMoMeT

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJICHHBIX
26 10 OJTHOM 1T }I?\]/I)i)ﬁ ’ bubmorexa HOK
a . p ' https://m.edsoo.ru/ff0ala70
PaBHogeiicTByIOIAs CHIT

97 Pemenue 3agau no reme
"PaBHoneiicTByromIas cr"

28 Cuina TpeHus u e€ BuIbl. TpeHue B bubnmoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopnas pabora «3yuenue
3aBHUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CHJIbI IaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAFOIIHXCS
ITOBEPXHOCTEW»
30 Pemenue 3anau Ha onpenenenue

PaBHOJECUCTBYIOIIEN CUIIbI
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https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau no remam: «Bec
Tenay, «I'paduueckoe n3o0pakeHNE

bubmuoreka [JOK

31 cunmy, «Cunbly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHI»

KonrponbHas pabora no remam:
«MexaHnueckoe IBIKeHHe, «Macca,

32 IUIOTHOCTBY, «Bec Temay, 1
«"paduyeckoe n300pasKeHUE CHIT»,

«Cunb»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa LHOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 Tenilen )I(Ij[[KOCT)IMI/I u f")aHSaMI/I. bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
3axon [lackans

36 JlaBneHne B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JECWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3amaq mo teme «/laBnenue B bubmuorexa [JOK
’KHIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bubmuorexa [JOK

38 Coobmaiompmecs cocyast https://m.edso0.ru/ff0a2970

39 IManpaBnugeckuii mpece bubmmorexa [JOK

https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopuaeBoin
JKHUJIKOCTHBIN HACOC

41 ATmochepa 3eMiIH U IPUYKHBL & bubmuoreka [IOK
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CYLIECTBOBaHMS

https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubnnoreka [HOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa LHOK
A abls https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIABJICHUE HA Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JlelicTBue ®UIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmorexa HOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
48 BBITAJIKUBAIOIIICH CUJIBI, bu6mmoreka [IOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
Jlaboparopnast pabota 1mo Teme
49 «HMccrnenoBanue 3aBUCUMOCTH Beca bubnmoreka [JOK
TeJa B BOJE OT 00bEMa MOTPYKEHHOMN https://m.edsoo.ru/ff0a3514
B KHUJIKOCTh YaCTH TEJIa»
bubmuorexa [JOK
50 IT
flaatte Tet https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHncTpynpoBanue apeomeTpa Win

KOHCTPYHPOBAHUE JIOAKH U
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ornpeereHue e€ rpy30mno bEMHOCTH"

52

53

54

55

Pemenue 3agau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiieHHnE TBEPABIX TEN, JKUIKOCTEH
Y Ta30B»

KonTponbhas pabota no teme
«/laBieHue TBEpABIX Te, KUAKOCTEH
Y Ta30B»

Mexanunueckasi pabora

MorHocTh. EquHUIBI MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpoxk-uccienoanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MIPHU
noabeMe 1o JecTHuie"

[Ipocteie MexaHnu3Mmsbl. Poryar.
PaBHOBecue cun Ha peiuare

58

Prryaru B TexHuke, ObITY U IPUPOJIE.
JlaboparopHnast pabota
«UccnenoBanue ycaoBHil paBHOBECHS
pbIyaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

60

Pemrenue 3agad mo treMe «Y CIOBUSA
paBHOBECHSI pbIYara

Koaddutment monesznoro neicTpust
Mexanusma. Jlaboparopras pabota
«M3mepenune KII/ naknonHOM
MJIOCKOCTU

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Pemtenne 3agau mo teme "Padora,

bubmuoreka [JOK
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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https://m.edsoo.ru/ff0a478e
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mMottHoctb, KIT/1"

https://m.edsoo.ru/ff0a4c48

62

63

MexaHnueckasi S3Heprusl.
Kunernueckas 1 noTeHMaabHas
SHEeprus

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAIBLHOE ONPEACIICHHUE
W3MEHEHHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o treMe "MexaHuueckoe ABIKeHue"

PesepBHelIit ypok. Pabota ¢ Tekctamu
no Teme "/laBneHnue TBEPABIX TeEN,
JKUIKOCTEN U Ta30B"

PesepBHelIit ypok. Pabota ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ee6

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

65
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK
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https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
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VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOICTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK
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https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUS U MIPEBPALCHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"
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https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HarnpsiskeHHOCTB AJIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle
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Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsKEeHHbIE TeJl;)a U UX ’ bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX 1 bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, HX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuoreka [JOK
58 3eMJIH U €ro 3HaYeHue JUIS )KA3HU Ha

3emie

https://m.edsoo.ru/ff0acOba
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59

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabora
"N3y4yenue neiicTBUSL MarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUraTesns"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonrtponsHas pabora no teme

"DneKTpuUeCcKue U MarHUTHHIE
sIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK
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o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 68 9 145

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoabneie  Ipakriieckue fl[:;t?eﬂnﬂ :)Ig[()l)ai(())l:;feﬂbﬂble
padoThI padoTshI pecypen

1 MexaHnuecKoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuorexa [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpsAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBUOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnuoreka [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76
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oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubnmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmuorexa [IOK
PaBHOnelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHue bubnuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyroctu. akon I'yka https://m.edsogru/fanecaZ
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnnoreka [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cua Tperms https://m.edsog ru/ff0af738
19 Pemenue 3agau nmo reme «Cuma bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuorexa [JOK
Kod(duUIleHTa TPEHUS CKOBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa LIOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUS
99 Cuia TsSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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naacHus

Ypok-koupepenius "JIBuxeHue Te

23 BOKPYT T'PaBUTAI[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo teme "Cuina
24 TSYKECTH U 3aKOH BCEMUPHOTO bubmorexa LIOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMuyeckast CKOpPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIBHONW TOYKHU.

26 AbcomotHO TBEpAOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEPIOTO TENA € 3aKPEIVIEHHOW OCBIO https://m.edsoo.ru/ffOafe36
BpallleHUS

27 MowmeHnT cuinsl. LeHTp TsKecTH

28 Pemenue 3agad nmo reme "MomeHT bu6mmoreka [IOK
cuibl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 TeMe "MexaHN4ecKOe IBIKEHNE bubmorexa HOK

. ’ https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbhas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE bubmiorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u bubmiorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBHE
Pemenue 3agad mo reme "3akoH bu6mmorexa [IOK

32 "

COXpaHEHUs1 UMITYJIbCa https://m.edsoo.ru/ff0b096c

33 Ypok-koupepenius "PeakTuBHOE
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JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [TOK
P B https://m.eds00.ru/ff0b0ag4
PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEpPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubnuorexa [JOK
38 .
KUHETHUYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnnorexka [JOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edso0.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmoreka [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa HOK
PHOA https://m.edsoo.ru/ffOb197a
MPYXUHBI U Macchl Tpy3a»
45 [IpeBpatienue sHepruu npu

MeXaHHYECKHX KOJIEOaHUIX
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46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJIeOaHn i
PY)KUHHOTO MasiTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-konpepennus "Mexannyeckue
BOJIHBI B TBEpIOM Teie. CeillcMuueckue
BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

o1

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue KojeOaHust 1 BOJHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbras padota mo teme "3aKoHbBI
coxpaHeHusa. MexaHnyeckue
KoJieOaHUs U BOJTHBI"
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DNeKTPOMarHuTHOE ToJIe.

bubmuorexa [JOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31eKTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C https://m.e dso?ru IFOb2c6e
HOMOLIBI0 MOOMIILHOTO Tenedona" T '
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoOMarHuTHas IpUpo/ia CBeTa.
. bubnnoreka [JOK
61 CxopocTts cBeta. BonHoBBIE cBOMCTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
DneKTpoMarHuTHasi IpUpoa CBETa.
. bubnmnoreka [JOK
62 CxopocTts cBeta. BonHoBbIE cBOMCTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
DneKTpoMarHuTHasi IpUpoia CBeTa.
. bubnuotexa [JOK
63 CxopocTtb cBeta. BonHoBbIe cBOlCTBA 1
https://m.edsoo.ru/ff0b31d0
cBeTa
64 IToBrOpenue: Mexann4ecKkue siBICHUs. bubmorexa [IOK
https://m.edsoo.ru/ffOb3aea
65 [ToBropenue: TemioBbie BIEHS. bubmuorexa [JOK
https://m.edsoo.ru/ff0b3c5c
[ToBTOpEHME: DIIEKTPOMArHUTHBIE
66

SIBJICHHA.
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Hayunslii MeTO/ IO3HAHUSA U €r0
peanu3zanys B GU3NIECKUX

67 1 1
UCCIIEI0BAHMSIX.
CBs3b (PM3UKH M COBPEMEHHBIX
63 TEXHOJIOTHMH B 00JIaCTH Nepeaadun 1 bubnuoreka [IOK
H(OPMALMH, S HEPIETHKE, TPAHCIIOPTE https://m.edsoo.ru/ff0b3f2c
OBIIEE KOJIMYECTBO YACOB I10 68 18

[NPOT'PAMME
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10 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara undpposbIie
Ne n/m Tema ypoka Kontpoabubie IlpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcbl
Uctounuku cBeta. [IpsmonuneitHoe
1 acIpoCTpaHEHUE CBETa. 3aTMEHUS 1 bubmorexa HOK
PACpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
Uctounuku cBeta. [IpsmonuneitHoe
2 acIpoCTpaHEHUE CBETa. 3aTMEHUS 1 bubmorexa [JOK
PAcpocIp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KeHUs CBETa. 3epKaja.
3 Pemenne 3a1a4 Ha MpUMEHEHNE 1 bubmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAXKEHUs CBETa
3aK0H OTpa)KeHUs CBETa. 3epKaja.
4 Pemenue 3aga4 Ha npuMEHEHNE 1 brbmmorexa [TOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
5 IIpenomiienue cBeta. 3aKoH 1 bubmuoreka [IOK
MPEJIOMIJIEHHUS] CBETA https://m.edsoo.ru/ffOb3aea
IIpenomiienue cBeta. 3aKkoH bu6muoreka [JOK
6 1
MPEJIOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKeHHE
7 cBeta. Mcnoap30Banre MOJIHOTO 1 but6mmoreka [IOK
BHYTPEHHETO OTPAKEHHUSI B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
3 [TonHOE BHYTpEHHEE OTpaKEeHUE 1 bubnmoreka [JOK
cBera. lcronb30BaHue MOJHOTO https://m.edsoo.ru/ffOb3c5c
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BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJAAX

Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH YIJia

9 MIPEJIOMIJICHUS] CBETOBOT'O JIyda OT
yrja naJeHus Ha rpaHuie "Bo3ayx-
crexao""
Ypok-koHpepernus "Vicnons3oBaHue
10 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bubnuoreka [{OK
11 .
Jlunsel. OnTHyeckast Cuiia JMH3BI https://m.edsoo.ru/ffOb3f2c
bubmmoteka IIOK
12 .
Jlumsel. OnTHYeckast Cuiia JIMH3BI https://m.edsoo.ru/ffOb3F2c
. bubmuoreka [IOK
13 ITocTpoenne n3o0pakeHHi B JTMH3aX https://m.edsoo.ru/fob4dda
bubmmoteka IIOK
14 I1 i
OCTPOCHNUE H30OPWKCHH B IMH3AX https://m.edsoo.ru/ff0b444a
bubnunorexa LIOK
15 IT i
OCTPOCHNUE H30OPWKCHH B THH3AX https://m.edsoo.ru/ff0b444a
bubnunorexa LIOK
1 IT i
6 OCTPOCHHE H300paxeHHi B nH3ax https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
17 (OKYCHOT'O PacCTOSHUS U bubmuorexa [JOK
ONITUYECKOM CUJIbl coOMparolen https://m.edsoo.ru/ff0b4206
JIUH3BI"
18 Ypok-koHpepeHmus "OnTudeckne bubnmoreka [JOK

JMH30BbIe TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e
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19 I'ma3 xak onrudeckas cucrema. bubnunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684

20 I'na3 kak onruyeckas cucrema. bubmuorexa [JOK
3penue https://m.edso0.ru/ff0b4684

21 Ypok-koudepennus "JlehekTo
3penus. Kak coxpanuts 3penue”

Paznoxenne 6e10ro CBETa B CIIEKT.

99 Omnbitel HetoTona. Crnoxenue bubmmoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Paznoxenne 6e10ro CBETa B CIIEKT.

23 OneiTel HeroToHa. Crnoxenne bubnuorexa [IOK
CIIEKTpaJIbHBIX IIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Pa3noxxenue 6enoro ceera B CEKT.

24 Omnertel HetoTona. Crnoxxenue bubmuoreka [JOK
CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnast pabota "ONBITHI 11O
Pa3oKeHUIo OEsIoro CBeTa B CIEKTP

25 Y BOCIIPUSATHIO I[BETA TPEMETOB TIPH bubmorexa [TOK

https://m.edsoo.ru/ffOc0e2a
WX HaOJIIOICHUH Yepe3 1BETOBbIE
¢bunbTpel"
Ypok-npakTukyM "BosHOBBIE

26 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u nudpaxaus”

97 Omnsitel Pe3epdopaa u rutanerapHas bubnmoreka [JOK

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8
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Omnsitel Pe3epdopaa u ruranerapHas

bubnunoreka LIOK

28
MOJIETIb aTOMa https://m.edsoo.ru/ff0c12a8
29 IToctynarel bopa. Moneins aroma
bopa
30 [Toctynatel bopa. Moaens atoma
bopa
Hcnyckanue u OrioneHue cBera
31 atomoM. KBanTel. JInHeluaTeie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
Hcnyckanue u OrioneHue cBera
32 aromoM. KBaHTbl. JInuHeiuateie bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
33 Ypoxk-nipaktukym "Habmtonenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
34 PaanoakTMBHOCTB U €€ BUJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
35 PagnoakTuBHOCTE U €€ BUIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
36 CrpoeHue aTOMHOTO sijipa. bubnnorexa [JOK
Hyknonnast Mogens https://m.edsoo.ru/ff0c18ac
37 Crtpoenue aTOMHOTO sijipa. bubnuotexa [JOK
Hyknonnas Mmonens https://m.edsoo.ru/ffOc18ac
Crtpoenue aTOMHOTO sifipa. bubnunorexa LIOK
38
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac
39 Crtpoenue aTOMHOTO sifipa. bubnmnoreka [JOK
Hyknonnas monens https://m.edsoo.ru/ff0c18ac
40 PannoaktuBHbIE IpEBpaALICHUS. bubmuoreka [IOK

30TONEI

https://m.edsoo.ru/ff0clal4
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

41 Pemenue 3agau o teme: bubnunoreka LIOK
"PannoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
1 Pemenue 3agau o teme: bubmuorexa [JOK
"PanuoakTuBHbIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
bu6nmoreka [IOK
43 I1
cpro Toypactiaza https://m.edsoo.ru/ff0clb4a
44 Ilepuon noJrypacrnaaa
VYpok-koH(pepeHmms
45 "Ppa I/IoaK’l(“fIBrI)-ILIe HU3IIYYEHUS B bubmiorexa HOK
! i | https://m.edso0.ru/ff0c2126
MPpUPOJIe, MEAUITUHE, TEXHUKE
SnepHble peakuy. 3aKOHBI
46 cox paHeHIESI 3apsiI0BOTO U MacCOBOI'O bubmorexa HOK
p PAL https://m.edsoo.ru/ff0c1c58
qHcel
SnepHble peakuy. 3aKOHBI
47 coX paHeHII/:I)H 3apsIOBOTO ¥ MacCOBOTO bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHCen
SnepHble peakuy. 3aKOHBI
48 coX paHeHESI 3apsII0BOTO M MacCOBOT'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
quces
49 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnuotexa [JOK
MAacChl U SJHEPIUH https://m.edsoo.ru/ff0cld7a
50 DHeprus CBA3U aTOMHBIX siep. CBs3b bubnmnoreka [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
51 Pemrenue 3ampau no reme "SnepHeie
peakuun"
59 Pemenue 3agad no reme "AnepHeie
peakuun"
53 Pemenue 3amau mo reme "SnepHbie
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https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a

peakuun"

Peakuuu cunTe3a u aeneHusd saep. bubnuorexa [JOK
54 ..
Ucrounuku sueprun ConHa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Peakuuu cunTe3a u aeneHusd saep. bubnunoreka LIOK
55 N
Hctounuku sHeprun CosiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koudepenmus "SAnepras
56 sHepreTuka. JlencTus
PaZlMOaKTUBHBIX U3ITy4YEHUI Ha
JKHBBIE OpraHu3MbI"
[ToaroroBka Kk KOHTPOJILHOU paboTe
57 10 TeMe "DJIEKTPOMAarHUTHOE TOJIE. Bu6moteka [JOK
DNEeKTPOMArHUTHBHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbic sBneHUS"
KonTponbhas pabota no teme
58 "IJIeKTPOMarHuTHOE TIOJIE. 1
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBrie sBieHus"
IToBTOpenue, o0o0mIEeHNE.
59 JlaGoparopHble pabOThI O KypC bubmorexa HOK
patop N p ypey https://m.edsoo.ru/ff0c245a
"BzanMopaeicTBre TeI"
IToBTropenue, o6o0menue. Pemenue
60 ACYCTHBIX M KAYECTBEHHBIX 3a/a4 10 bubmorexa HOK
P | " https://m.edso0.ru/ff0c2572
teMe "TernnoBbie mporecchl
[ToBTOpenue, o0o6mIcHue. Pemenue
P but6mmorexa [IOK
61 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 10
| o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX OBUTATENICH
62 [ToBTOpenue, o6o0menue. Pemenue bubmuoreka [IOK

PaCUCTHBIX U KAYCCTBCHHBIX 3a1a4 I10

https://m.edsoo.ru/ff0c2b30
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teme "KIIJI[ anekTpoycTtaHOBOK"

[ToBTOpEeHME, 0000IIEHNE.

bub6nmmoreka [IOK
63 iIaGopaTop HAEP a6O"TH 1o Kypey 1 https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
64 TEKCTaMU I10 TeMe "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
65 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTrOopenue, o6o0menue. Pabora ¢
66 TekcTaMi 110 TeMe "CBeTOBBIE 1 Bubmiorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o6menue. Padora ¢
67 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
68 Peseps
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«M3narenscTBO «OK3aMEH»

» dusuka, 8 knacc/ [eppimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

» ®usuka, 9 xnacc/ [epeimkun A.B., I'yrauk E.M., O61mecTBo ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; Axuroneproe odmiectBo «M3marensctBo «IIpocBemenuey
METOANYECKHUE MATEPHAJIbI U1 YUUTEJIA

7 KIIACC

1. Pabouas nporpamma.

2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Puznka. 7 — 9 kimaccebl
(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BHIOPAHHBIM YUEOHHKOM:

4. Iepeimkun A.B. ®usuka. 7 knace. Y4eOHUK 1t 0011e00pa30BaTeIbHBIX YUPSIKICHUH .
M.:Ipoda. 2011

5. Jlykamk B.U. CoopHUK BompocoB u 3aa4 1o ¢usuke. 7-9 xi1. — M.: [IpocBemnienue,
2010. —-192c.

8 KIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xmnaccel: yueOHO-METOAMUYECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111er0 0OpazoBanus. Pusnka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUM C  BBIOPAHHBIM YUYEOHUKOM:

4. Iepeiikun A.B. ®@usuka. 7 kiacc. YueOHUK Ui 00111€00pa30BaTeNIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykammk B.1. COopHHK BOIIPOCOB U 33aa4 1o ¢pusuke. 7-9 k1. — M.: [Ipocsenienue,
2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE PAOOTHI. —
5-e m3manne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®u3uka. 7 knacc. JlaboparopHsie paboTsl. KOHTposbHBIE 3aaHNUS.
Caparos: Jluneit, 2014.

8. «KoHTpoibHO-U3MepuTenbHble MaTepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2e
u3a.,nepepad. — M.:BAKO, 2013. 88

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-metoanueckoe nocodue/ A.E. Mapon.- M.
Hpoda, 2011.- 123c.:

10. A.B. Ilepsimkun @uzuka-8ki 2017 M. [Ipoda

11. H.B. ®unonoua Metoandeckoe nmocodue 2015 M. JIpoda

12. A.E. Mapomn, E.A. Mapon CamocTosiTenbHbIe M KOHTPOJIbHBIE paboThI-8 Kitace 2017 M.
HApoda

13. B.B. lllaxmarosa ,O.P. llledep [uarnoctudeckue padbots -8 kinacc 2016 M. [Ipocda
14. A.E. Mapomn, E.A. Maposn, C.B. I1o3oiickuit Coopark Bornpocos u 3agau 2015 M.
HApoda

9 KJIACC

1. Pabouas nporpamma. ®uzuka. 7 — 9xnaccel: yueOHO-METOAMUECKOTO OCOOus
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —M.: Jlpoda,2013. — 398,(2)



2. [Tporpammbl ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel

(aBToper: A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BHIOPAHHBIM YUEOHHKOM:

4. epoimkun A.B. ®usnka. 7 knace. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YUPEIKICHHH .
M.:[Ipoda. 2011

5. JIykamuk B.U. CoopHUK BonpocoB u 3a1ad o ¢usuke. 7-9 k. — M.: [IpocBemnienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENEHBIE M KOHTPOJIbHBIE PAOOTHI. —
5-e u3nganue,- M.MJIEKCA, 2013. 7. Actaxosa T.B. ®u3suxa.

7 knacc. JlJaboparopusie pabotel. KontponsHabie 3aganus. Capartos:Jlumei, 2014.

8. «KonTpoapHO-m3MepuTenbHbie Matepuaibl. Pusnka. 7 knacc/Coct. H.U. 3opun. — 2¢
u3 . nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-meroauueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c¢.:

HUPPOBBIE OBPABOBATEJIBHBIE PECYPCbI U PECYPCbI CETU

UHTEPHET
7 KJIACC .
1. Bubnunoreka — Bce mo npeamery «dusukay. — Pesxum goctyna: http://www.proshkolu.ru
2. BugeoornbiTel Ha ypokax. — Pesxum mocryma: http://fizika-class.narod.ru
3. Enunas kosuiekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru
4. laTepecHble MaTepUalibl K ypoKaMm (DU3HMKH IO TeMaM; TECTHI 10 TeMaM; HaIJISTHbIC
noco6ust K ypokam. — Pesxxum moctyna: http://class-fizika.narod.ru
5. lludpossie oOpa3oBarebHbIe pecypehl. — Pexum nocrtyna: http://www.openclass.ru
6. DiekTpoHHbIe YUeOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru
8 KJIIACC
1. Bubnuoteka — Bce no npenmery «dusukay. — Pexxum gocryna: http://www.proshkolu.ru
2. BuzeoomnsiTsl Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru
3. Enunas kosutekuust 1udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocrymna:
http://school- collection.edu.ru
4. lHTepecHbIe MaTepralibl K ypokaMm (PU3UKH 110 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC
nocobus k ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru
5. Ludpossie oOpazoBarenbHbIe pecypchl. — Pesxkxum gocryna: http://www.openclass.ru
6. DneKkTpoHHbIe yueOHUKH 1o pusuke. — Pexxum nocryna: http://www.fizika.ru

9 KJIACC 89
1. BuneoomnsiTsl Ha ypokax. — Pexxum noctymna: http:/fizika-class.narod.ru
2. Enunas xomnexuust MU poBBIX 00pa30BaTeIbHBIX PECypcoB. — Pexkum gocrymna:
http://school- collection.edu.ru
3. HTepecHbIie MaTepualibl K ypokaM (GU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsTHbIC
nocoOust K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4. lludpossie 0OpazoBaTesbHBIC pecypchl. — PexxuMm noctyna: http://www.openclass.ru
5. DnekTpoHHbIe yueOHUKHU 10 pusuke. — Pexxum moctyna: http://www.fizika.ru
6. qucrantmonnas mkona Ne368 http://moodle.dist-368.ru/ OTkpeIThI Ki1acc. CeTeBoe
oOpazoBarensHOe cooOIecTBo. http://www.openclass.ru/node/109715
7. Enunas komiekius nupoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/ 8. @enepanbHblii IEHTP HHPOPMAITIOHHO-
o0pasoBaTenbHBIX pecypcoB. http://www.fcior.edu.ru/
9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/



http://www.proshkolu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTsa6ps» matepuainsl o ¢pusuke. http://archive.1september.ru/fiz
11. Auumanuu ¢usznueckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: oOydaromias nporpamma. http://www.int- edu.ru/soft/fiz.htmi
13. ®usuka.ru. http://www.fizika.ru
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