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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢u3uke 06a30BOr0 YypOBHS HA YpPOBHE CpEIHEro o0IIero oOpa3oBaHUS
paspaboTaHa Ha OCHOBE TIIOJIO)KEHMH W TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOMU
oOpa3zoBarensHOU Tporpammbl, npencraBieHabix B @I'OC COO, a Takke ¢ yuérom deaepanbHON
paOoueil mporpaMMbl BOCIHHMTAaHUS M KOHLIENUM IpernojaBaHus ydyeOHoro mpeamera «Pusuka» B
oOpa3zoBaTenbHbIX  opraHuzanusx  Poccuiickoit ~ ®exepauuu,  pealnM3ylOIIMX  OCHOBHBIC
o0pa3oBaTebHbIE POTPAMMBI.

Copneprxanue mporpammbl 1o (HU3MKE HANpPaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOMH
KapTuHbl Mupa oOyuarommxcst 10—-11 xmaccoB mpu obyueHnn ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBbHOCTHOTO Mmojaxoja. IlporpamMma mo ¢u3uke cOOTBETCTBYET TPeOOBaHUSM
OI'OC COO Kk mIaHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM U METANpPEAMETHBIM pe3yJibTaTaM
0o0y4eHHs, a TaKK€ YYHUTHIBAET HEOOXOAWMOCTh pPEATH3AIMUA MEXKIPEIMETHBIX CBSI3€H (H3UKHU C
€CTECTBEHHO-HAyUYHbIMU yYEOHBIMU IpeaMeTaMu. B Hell onmpenensioTcst OCHOBHBIE LIENM HU3Y4EHUs
¢u3uKn Ha ypOBHE CpeJHero oOIero oOpa3oBaHUs, IJIAHUPYEMble Pe3ylbTaThl OCBOEHUS Kypca
(GU3MKU: TUYHOCTHBIE, METAIIPpEIMETHBIE, IPeAMETHBIE (Ha 6a30BOM ypOBHE).

[Tporpamma no ¢u3MKe BKIIOYAET:

e TUIAHHPYEMBIC DPE3YJIbTaThl OCBOCHHUs Kypca (u3mku Ha 0a30BOM YpOBHE, B TOM YHCIIE
MPEIMETHBIC PE3YIbTAThI IO TOAAM O0yUYCHHS;

e cozaep)kanue yueOHoro npeamera «Dusukay 1o rogaM 00ydeHusI.

Odu3nka Kak Hayka O Hambosiee OOIMUX 3aKOHAX MPHUPOJBI, BBICTYIAs B KaueCTBE y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMH 00 OKpy)XarollemM MHpe.
IIkonbHBIA Kypc GU3MKH — CUCTEMOOOPA3YIOIIMHA /ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB,
MOCKOJIbKY (DPM3MYECKHE 3aKOHBI JI€KaT B OCHOBE MPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMHEH,
Ouosiorueit, Qusnueckoi reorpadueil u actpoHomuel. lcrmonb3oBaHWE M AKTHBHOE NPUMEHEHHUE
¢u3nYecKUX 3HAHUM ONpeAenseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, TIIOJYYEHHUS HOBBIX MAaTEpHUalOB C 3aJaHHBIMHU
CBOWCTBaMH | JApYyrux. VzyueHue (U3MKM BHOCHT OCHOBHOW BKJIAJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOH KapTHHBI MHpa oOydarommxcsi, B (popMupoBaHME yMEHHH TPUMEHSTh HAYYHBIA METOJ
MO3HAHUS TIPU BBITTOJTHEHUU UMH y4eOHBIX HCCIIEIOBAaHUH.

B ocHOBy kypca (Qu3MKU A7 YPOBHS cpelHero oOImiero oOpa3oBaHuUs MOJIOKEH Pl UAEH,
KOTOPBIE MO’KHO PacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypeC SIBISETCS JIOTMYECKH 3aBEPILIEHHBIM, OH
COZICP’)KUT MaTepual M3 BCEX paslesioB (DM3MKM, BKIIOYAET KaK BOIMPOCH KIACCHMYECKOW, TaKk MU
COBpEMEHHOM (pU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW marepuall Kypca (QU3MKH OObETUHEH BOKPYT
¢usnvecknx teopuit. BenymmmM B Kypce siBisieTcsi OPMHPOBAaHUE TPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpennojaraeT HCHOJIb30BaHUE T'yMaHUTAPHOTO
noTeHIana (pU3NYECKO HAayKH, OCMBICICHUE CBSA3M pa3BUTHS (U3UKU C pa3BUTHEM OOILECTBa, a
TaKXke ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M SKOJIOTUYECKUMU MPOOIEeMaMH.

Hoesn npuxnaouoii nanpasnennocmu. Kypc QU3MKM mpeanoiaraeT 3HAKOMCTBO C IIHPOKUM
KPYIOM TEXHHUUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUHN N3yYEHHBIX TEOPHI U 3aKOHOB.

Hoes  sxonocusayuu peanuzyercs TOCPEICTBOM  BBEIEHHUS  DJIEMEHTOB  COJEpXKaHMS,
MOCBAIEHHBIX SKOJIOTHYECKUM NTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C Pa3BUTHEM TEXHUKHU
U TEXHOJOIMH, a TaKkxke OOCYXIeHHs MpoOJieM pPaLMOHAIBHOTO NPUPOAONOIb30BAHUSA U



HKOJIOTUYECKOM O€30MacHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMH Kypca (QHU3UKM Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHHA
ABNSIOTCS  (pusmueckue Teopuu (POPMHpPOBAHME TIPEACTABICHUH O CTIPYKType TOCTPOCHUS
¢usnveckoii Teopuu, ponu (GYHIAMEHTAIBHBIX 3aKOHOB M IPHUHLIUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPUPOJIE, TPAHULIAX PUMEHUMOCTH TEOPHii, ISl ONTUCAHUS €CTECTBEHHO-HAYYHBIX
SIBJICHUH U MPOLIECCOB).

CuCTeMHO-IeATEbHOCTHBIN MOAX0J B Kypce (GU3HMKH peanu3yeTcs Mpekae BCero 3a Cuér
OpraHu3aly SKCHEPUMEHTAIbHON JeATeNbHOCTH oOydaromumxcs. [l 6a30Boro ypoBHS Kypca
Gu3MKN — 3TO MCIOJIB30BAaHUE CHUCTEMBl (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
mabopaToOpHBIX padoOT, KOTOPBIC B IIporpamMme Mo PU3NKe 0ObETUHEHBI B OOIIHIA CIIUCOK YICHUIECKUX
MPaKTUYECKHX paboT. Beinenenue B ykazaHHOM MepedHe JabOopaTOpPHBIX paboT, MPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYUIECTBIISIETCS Y4YacTHHUKaMU 00pa30BaTENbHOIO Ipoliecca MCXOnAs U3
0coOeHHOCTEeH IITAaHUPOBAHMS U OCHAIICHUs KabuHeTa pusuku. [Ipu 3ToM obecriednBaeTcsi OBIaIeHUE
00y4aroIMMHUCST yYMEHUSIMH HPOBOJUTH KOCBEHHBIE M3MEPEHHUs, MHCCIEAOBAaHUS 3aBUCUMOCTEH
(GU3MYeCKUX BETMYMH U IOCTAHOBKY OIBITOB 10 MPOBEPKE MPEATI0KEHHBIX THIIOTE3.

Bosnblioe BHUMaHuE yenseTcsl pelieHUI0 pacuE€THBIX M KaueCTBEHHBIX 3aad. [Ipu stom s
pacu€THBIX 3a/Jady NPUOPUTETOM SIBIAIOTCS 3aJaud C SBHO 3aJaHHON (U3MYECKOH MOJelblo,
MIO3BOJISIIOIINE MPUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jelia Kypca, Tak
W UHTETPUPYS 3HAHUS W3 pa3HBIX pasnesoB. sl KaueCTBEHHBIX 3a/a4 MPHOPHUTETOM SBIISIOTCS
3aJaHug Ha OOBSCHEHHE MPOTEKAaHWs (U3UYECKUX SBICHUH M MPOIECCOB B OKPYKAIOUICH >KU3HH,
TpeOyrome BEI0Opa GU3NIECKON MOJIENH IJIsl CHTyalliy MIPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY 00eCeUeHHIO
yueOHOro mporecca 0a3oBbIi ypoBeHb Kypca (DU3MKH Ha YpOBHE CpEIHEro oouiero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBUSX MPEIMETHOr0 KaOMHETa (PU3UKU MM B YCIOBUSX MHTETPUPOBAHHOTO
KaOMHeTa NpeMETOB eCTECTBEHHO-HAYYHOT0 IMKJIA. B kabunete hu3uku JOIKHO OBITE HEOOX0IUMOE
nabopaTopHoe 000pynOBaHME AJIS BBIOJHEHUS YKa3aHHBIX B Iporpamme Mo (pU3MKe y4eHHYECKHX
MPAKTUYECKUX PabOT U AEMOHCTPALMOHHOE 000pYyI0BaHHE.

JemMoHCcTpaniioHHOEe  00OpyJoBaHUE (POPMHUPYETCS B  COOTBETCTBHM C  IPUHITUIIOM
MUHHMAaJILHOH JIOCTaTOYHOCTH M 00ECIIEUNBAET MIOCTAHOBKY MEPEYNCICHHBIX B IIPOTpaMMe 0 (PH3UKE
KITIOYEBBIX JIEMOHCTPALMH JUTSI UCCIIEOBAHMS M3YyYaeMbIX SIBJICHUN M MPOIECCOB, IMITUPHUECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaGopaTtopHoe 00OpyJOBaHUE Ul YYEHUUYECKHX MPaKTHUECKUX paboT (GopMupyercs B BUIE
TEMaTUYeCKHX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe 0JJHOI0 KOMIUIEKTa Ha JIBYX O00YyYaroluXcs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOTO OOOpYIOBAaHUS JOJKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCTIOJIb30BaHUM aHAIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TaKKe KOMITBIOTEPHBIX
W3MEPHUTENBHBIX CHCTEM B BUJE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMU LEJISIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaAHUU SBISIOTCS:

o (opMHpOBaHWE MHTEPECA U CTPEMIICHUS OOYJAIOIIUXCS K HAYYHOMY W3YYEHHUIO TPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

e pa3BUTHE TMPEJACTABICHUM O HAydHOM MeETOoAe TMO3HaHUs U  (opMupoBaHHe
HCCIIEI0BATEILCKOTO OTHOILIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

o (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa H3Y4YEHUS OCHOB CTPOCHHS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMHpOBaHHE YMEHMH OOBSCHATH SIBIECHUS C HUCIOJIb30BaHUEM (PU3MYECKUX 3HAHUU U
Hay4HBIX JOKa3aTEeIbCTB;

e (opMHpOBaHUE MPEACTABICHUNA O POiIM (GU3UKHU Ul PA3BUTHUS APYTrHMX €CTECTBEHHBIX HAYK,



TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX 1eNieil 00ecTieunBaeTCsl pEIIeHUEM CIeIYIOIUX 3a/1a4 B IPOLIECCE N3YUEHUS
Kypca (PM3UKK Ha YPOBHE CPEIHEr0 O0IIero 0Opa30BaHUS:

e TIpUOOpETEHHE CHCTEMBbl 3HAHMH 00 OOmUX (HUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHsIX, BKJIIOYAsS MEXaHWKY, MOJIEKYISIPHYIO (DU3HKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY WU
AJIEMEHTHI aCTPOPU3UKH;

e (GopMHpOBaHHE YMEHUH MPHUMEHSTh TEOPETUYECCKUE 3HAHUS U OOBSICHEHHS (PU3UICCKUX
SIBIICHUI B IPUPOJIC U JIJIsl IPUHSTHUS MPAKTUYECKUX PEIICHUI B TIOBCEIHEBHOM KHU3HH,

e OCBOCHHE CIOCOOOB PEUICHHS Pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (U3UYECKON MOJECIBIO,
3a7a4, NOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHNE (PU3MUECKONW MOJENH, aJeKBAaTHON YCIOBUSM
3aJauu;

e TIOHUMaHHWE (U3NYECKUX OCHOB W MPHUHIUIIOB JCWCTBUS TEXHHUECKUX YCTPOHCTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPEAY;

e OBJIQJICHUEC METOJaMHU CAMOCTOSATEIBHOTO TUIAHUPOBAHHUS W TIPOBEICHHS (HU3UUCCKUX
OKCICPUMCHTOB, aHalM3a M HWHTEpHpeTalMd WHQPOPMALUU, ONpPEICICHHs  JTOCTOBEPHOCTH
MOJYYCHHOTO Pe3y/IbTara;

e CO3JaHHWE YCJIOBUH I Pa3BUTHS YMEHHUI NPOCKTHO-HCCIICIOBATEIBCKONH, TBOPYECKOM
JESITeTbHOCTH.

Ha wusyuenme ¢usuku (0a30BBI ypOBEHBb) Ha YpPOBHE CpeaHEro oO0Iero oOpa3oBaHHS
orBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Heaento), B 11 kimacce — 68 yacos (2 yaca B
HEJIEIIO).

[Ipennaraemselii B mporpamMMe mo (Qu3uKe MepedyeHb JTa0OpaTOPHBIX U MPAKTUYECKUX PadoT
ABIISICTCS PEKOMEHJIOBAHHBIM, YUUTENb JieJaeT BbIOOp MPOBEACHMS 1a00paTOPHBIX paboOT U OMBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXcsl.



COJAEPKAHUE OBbYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

Ouznka — Hayka o mnpupone. Hayunble MeTonbl MO3HAHHUS OKpyXkarouiero Mmupa. Poib
SKCIIEPUMEHTA U TEOPHUH B MPoLiecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DHU3HKE.

MonenupoBanue (usnueckux SBICHUM U mporeccoB. Hayunbie rumoressl. duszmueckue
3aKOHBI ¥ TeOpUU. |'paHHIIbI MPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponmp m mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBbpie ¥ MU(PPOBBIC U3MEPUTEIIBHBIC IIPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe aBmxeHre. OTHOCUTEIBbHOCTh MEXAaHMYECKOro ABMkeHUs. Cucrema OTcuéra.
Tpaexropus.

[lepemenienne, CKOpocTh (CpedHsii CKOpPOCTb, MIHOBEHHAass CKOPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKHM, WX MPOEKIIMH Ha OCH CHUCTeMbl KoopauHar. CJOXKeHHE MepeMenieHud u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPCHHOE NPSIMOJIMHEHHOE JBIOKEeHWE. ['paduku 3aBHCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHne CBOOOAHOTO MaJeHHUS.

KpuBonunelinoe nBukeHue. [[BukeHrne MaTepuaabHON TOYKHU MO OKPYKHOCTH C MOCTOSIHHOU
M0 MOJYJI0 CKOPOCTHIO. YTJIOBas CKOPOCTh, JIMHEWHas ckopocTh. [lepron m yactota obOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4yeckue ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHUE: CIHIOMETp, IBM)XCHHE CHApPSIOB,
LICIIHBIE U PEMEHHBIE ITEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UIUTFOCTPAIINS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmronenue aBmkeHUs Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHHst cCBOOOIHOTO MaACHUSI.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO OMPEETICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOMICHUSI MEXKIY IMYTSMH, TMPOWIEHHBIMU TEJIOM 3a TOCIEI0BATEIHHBIC
paBHbIE NMPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBHIKEHMH C HAayalbHOM CKOPOCTHIO, PaBHOM
HYIIIO.

N3yuenue ABMKEHUS MIapUKa B BSI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHOocTH [Manmmnes. IlepBwiii 3akoH HproToHa. MHepuuanbHble CHCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [Ipuninun cynepno3uniuu cui. Bropoii 3akoH HeroToHa 1151 MatepualibHOM



Touku. Tperuii 3akoH Hpr0TOHA 1151 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl Tpenust (mokosi, ckojibxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUSI CKOJBKEHUS M cuia TpeHus nokos. Koadpoumment tpenus. Cuna CONPOTHBICHUS IPH
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[ToctynarensHoOe U BpallaTelbHOE ABMXKEHHE aOCONMIOTHO TBEPIOTO TeNa.

MOMEHT cuiibl OTHOCUTEIBHO OcH BpauieHus. I1lnedo cunbl. YciioBus paBHOBecHs! TBEPIOTO
Tena.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE NPUMEHEHHUE: TMOAIIMIHUKYA, JBUKECHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBeHue nHepLUHH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HetotoHa.

N3zmepenue cui.

CroxeHue Cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliii.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOJIbEME U TTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenue ABM>xkeHUs OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIOPYTOCTH, BO3HHUKAKOIIUMX B NPY)KHMHE M PE3UHOBOM
o0pas1e, OT ux J1edopMalnu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

Nmnynec maTepuanbHOM TOYKU (Tena), CUCTEMbl MaTepUalbHBIX TOoueK. VIMIynabc cuilbl U
M3MEHEHNE UMIYJIbca Tejla. 3aKOH COXpaHEeHUs UMIyJbca. PeakTuBHOE ABM)KEHHUE.

PaGora cunbl. MOIIHOCTH CHUJIBL.

Kunerndeckass sSHeprus MaTepuanbHOW TOYKM. TeopemMa 00 H3MEHEHHMHM KHHETHYECKOU
JHEPTUH.

[TorennuanbHas sHeprus. [loTeHnmanpHas SHEprus ynpyro aeGopMHpPOBAaHHOW MPYKUHBI.
[ToTennuanbHas SHEPTUs TeNa BOIM3U TTOBEPXHOCTH 3EMITH.

[ToreHnnanbHble M HENOTEHUUANbHblE CUJbl. CBSA3b pPadOTHl HEMOTEHIHAIBHBIX CHJII C
M3MEHEHHEM MEXaHUYECKOM HEepPTuu CUCTEMBI Tell. 3aKOH COXPAHEHUsI MEXaHUYECKOM dHEpruu.

VYrpyrue u Heyrnpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: BOJOMET, KONEpP, MNPYKUHHBIA
IIUCTOJIET, IBUKEHHUE PaAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopuule pabomoi

N3ydeHne abCOMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHMYECKON HHEepruH Teja Ha MpuMepe



PaCTSDKEHUS PE3UHOBOTO XKIyTa.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOXKEHHUS MOJEKYISIPHO-KHHETUYECKON TEOPUU M HX OMNBITHOE OOOCHOBAHUE.
BpoynoBckoe nBmwxkenue. duddysus. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH M TBEPABIX Ted U OOBACHEHHE CBOMCTB BEIlECTBA HA OCHOBE
THX Mozenei. Macca u pazmepsl Mosekyil. KonnuectBo BemecTsa. [loctosaHas ABoraznpo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Lienscus.

Mognens wupeanpHOoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKOW TEOPHUH
UACaIbHOTO ra3a. AOCOTIOTHAs TeMIlepaTypa Kak Mepa CpeAHeld KMHETHYECKOH 3HEPruu TEIIOBOTO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuna. ['a3oBbie 3akOHBI. YpaBHeHUEe MeHaeneeBa—
Kunaneiipona. 3axon [anbrona. M3omporeccel B HIEaTbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BeniecTBa. [ paduueckoe npencTaBieHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHME BellecTBa, (Qororpadguu  MOJEKYI
OpPraHUYECKUX COCAVHEHUN.

OmnpiTe! 0 AU PY3UHN KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAEUCTBHSL.

Monens, nirocTpupyronias Npupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS NIEAIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpezneneHyre Macchl BO3/lyXa B KIaCCHOW KOMHATe Ha OCHOBE M3MEpeHHil 00b&éMa KOMHATBHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTpaMU COCTOSIHUS PA3pEeKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cHCTeMa. BHYTpeHHSs DSHEpruss TEpMOAMHAMHYECKOM CHUCTEMBI U
crocoObl e€ u3meHeHus. KommdecTBo TemnoTrel M pabora. BHYTpeHHSST 3HEprusi OAHOATOMHOIO
UCAIBHOTO ra3a. Buabl Temsonepenayu: TEIUIONPOBOAHOCTb, KOHBEKLMS, W3JIydEHUE. Y IeNbHAs
TEII0EMKOCTH BelecTBa. KoMuecTBo TEIUIOTHI IPH TEIUIoNEpeiaye.

[Tonstue 00 ammabatHOM mporecce. [lepBbiil 3aKOH TepMOaUMHAMUKHU. [IprMeHeHHe nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ paduueckas nHTEprnpeTanus paboTh rasa.

Bropoii 3akoH TepmonnHaMuki. HeoObpaTuMOCTh IPOIIECCOB B IPUPO/IE.

TeroBeie MamuHbl. [IpuHIMNBL qedcTBUS TerioBbIX MamiuH. [IpeoOpa3oBaHusl SHEPTrUU B
TerioBbIX MamuHax. Koadduuuent nonesnoro aeiictBus temnoBoi MamuHbl. [{ukn KapHo u ero
KO3 (HULIMEHT MOJIe3HOro NEHCTBUSA. DKOJIOTHUECKHEe MPOOIEMbI TETJI0OIHEPTETHKH.

TexHuueckue ycTpoiCTBa M MPAKTHUECKOE NMPUMEHEHME: ABUIATEIb BHYTPEHHEIO CTOPaHUS,
OBITOBOM XOJOAUIBLHUK, KOHIAUIIUOHED.

Llemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEpruu Teja MpHU COBEPILIEHUH PadOThI: BBUICT MPOOKH U3 OYTBHUIKH
IoJl JACHUCTBUEM CXAaTOro BO3/yXa, HarpeBaHue 3¢dupa B JaTyHHOH TpyOKke MyTéM TpEeHUs
(BuICOIEMOHCTpAITHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIepaTypsl) Tela Ipu Teronepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).



Monenu nmapoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CrOPaHUsl, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoovt

[Tapoo6pa3oBanue u kouaeHcanus. VMcnapenwe u kuneHue. AOCONIOTHAsE U OTHOCUTEIbHAS
BIQKHOCTh BO3AyXa. HacelmeHHbId mnap. YaenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCHMOCTD
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe tenmo. Kpucramnmyeckue u amopdHble Tena. AHHU30TPOIHUS CBOWCTB KPUCTAIJIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTtepuansl. [lnaBnenne u kpucrammsanus. Y aenbHas TEmioTa
rianerus. CyOnumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue ycTpoWCTBa W MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP M IICHUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU MOJYYEHHUsS] COBPEMEHHBIX MAaTEpUajoB, B TOM UYHCJIE€ HAaHOMATEpPHAJIOB, U
HaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJIECHUHU.

Crioco0bl U3MEpPEHUs BIKHOCTH.

Habmonenre HarpeBaHus M IJIaBJICHUS KPUCTANIMYECKOTO BELLIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmie pabomul

M3mepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Pasnen 4. diekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzanus Tea. DIEeKTpUYECKUi 3apsia. JBa Buaa snekTpuueckux 3apsiaos. [IpoBogHukw,
JURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsinoB. 3akoH Kymona. ToueuHblil 25ieKTpUUecKuil 3apsi. DIEKTPUIECKOE
nosie. Hampspk€HHOCTB anekTpudeckoro mojs. [IpuHIMI Cynepno3uuuu 3JIeKTPUYECKHX TOJIEH.
JIuHnyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS.

Pabora cun snexrpocrarnueckoro nois. [lorenuman. Paznocts norenuuanos. IpoBoaHuku u
JOUDJIEKTPUKHU B DJIEKTPOCTaTUYECKOM MoJIe. J(ManekTpruyeckas IpOHUIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHcaTopa. DHEprus
3apsHKEHHOI0 KOHAEHCATOopa.

TexHuueckue ycTpoHWCTBa W MPAKTUYECKOE MPUMEHEHME: JJIEKTPOCKON, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allliTa, 3a3eMJIEHHE 3JIEKTpOnpuOOpoOB, KOHAEHCATOp, KOMUPOBAJIbHBIN
anmnapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

VYCeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue Ha3IEKTPU3OBAHHbIX TEIN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

ITpOoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTHUecKast 3alluTa.

JMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAW IUIACTHUH, PAaCCTOSHUS
MEXy HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.



Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mok. Toku é pa3iuunvix cpeoax

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTpUUYECKOro Toka. Mcrounuku toka. Cua
ToKa. [ IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon Oma Jy1st yyacTka Leru.

DJIEKTPUUYECKOE CONPOTUBIICHHE. YIEIbHOE COIPOTHBIEHHE BewiecTBa. llocienoBarensbHoe,
MapajieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 37€KTPUYECKOTO TOKA.

DNEeKTPOABMKYIAas CUJIa U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHMKA TOKA. 3akoH Oma st
MOJIHOU (3aMKHYTOM) asiekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJLJIOB OT
Temrepatypbl. CBEpXIIPOBOIUMOCTb.

DJIIeKTpUUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOcTBeHHass M  MpPUMECHas MPOBOJUMOCTH  IMOJTYIPOBOJHHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHIKOBBIE TPHOOPEI.

ONEKTPUUYECKUII TOK B PacTBOpAaxX M paciylaBax dJJIEKTPOIUTOB. DIIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

OnekTpuueckuil ToKk B razax. CaMOCTOSTENbHBI M HECAMOCTOSITENbHBIN pa3psan. MonHus.
[Ina3zma.

TexHu4eckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMETpP, BOJIBTMETP, pEOCTar,
WMCTOYHUKU TOKa, AJIEKTpOHArpeBaTelbHbIe MPHUOOPHI, SIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKyyMHBIH AHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOITYHPOBOJAHUKOBBIN MO,
rajJibBaHUKA.

Llemoncmpayuu

W3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh  COTPOTHUBIICHUS IWIUHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, TUIOHIAJH
MOIMEPEYHOI0 CEUCHUS U MaTepHaa.

CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.

IIpssMoe wu3MepeHHe D>IEKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHME TaJbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTD COMPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydeHune cMEaHHOro COEAMHEHHS] PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CUITbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeamerHblie CBA3H

Wzydyenue kypca ¢usuku Oa3zoBoro ypoBHsS B 10 kjacce OCYIIECTBISETCS € y4ETOM
COJZIEPKATEIBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemuule noHAMUs, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAyYHOTO MO3HAHUS: SIBJICHUE,
Hay4yHbI (akT, TUMOTe3a, (u3nueckas BeIMYMHA, 3aKOH, TEOpHs, HAOINOJIEHHE, SKCIIEPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3BMEPEHHUE.



Mamemamuxa: pemieHne CHCTEMBbl ypaBHEHUH, IMHEIHAs (YHKIUS, Tapaboia, rumnepoosa, ux
rpadKd W CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMU: CHUHYC, KOCHHYC, TAaHT€HC, KOTAaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKACCTBO, BEKTOPBI M UX MPOCKIIMM HAa OCH KOOPJAWHAT, CJIOKCHUE
BEKTOPOB.

buonoeusn: MexaHndeckoe JABIKEHHE B JKMBOH mpupoxae, auddysus, ocMoc, TEmIooOMeH
’KUBBIX OPTaHU3MOB (BHU/IbI TEIUIONEPEIAuH, TEIUIOBOE PABHOBECHUE ), SJICKTPUICCKHE SIBIICHUS B JKHBOU
HpHUpOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBBIC CBOMCTBA TBEPABIX TeN, )KUAKOCTEH M ra3oB, DJICKTPUYECKHE CBOWCTBA
METaJIJIOB, AIEKTPOJIMTHYECCKAs TUCCOIMAIIHS, TAIbBaHUKA.

TI'eocpaghus: BIaXXHOCTh BO3/yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue IBMKCHUH C WMCIOJIb30BAHHUEM MEXaHM3MOB, YYET TpPEHHS B
TCXHUKE, MMOAMITHUKHU, UCITOJIB30BAHUC 3aKOHA COXPAaHCHHA UMITYJIbCa B TCXHUKC (paKeTa, BOI[OMéT n
Apyrue), JBHUraTelb BHYTPEHHEr0 CropaHus, mapoBas TypOHHA, OBITOBOH  XONOAMIBHHK,
KOH/IMIIOHEP, TEXHOJIOTHU MOJYYCHHsI COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCJIC HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTATHYECKas 3aIllUTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB, KCEPOKC, CTPYIHHBIMA
HPUHTEP, DIICKTPOHATPEBATEIbHbIC IPUOOPBI, YIEKTPOOCBETHTEIBHBIC IPUOOPHI, FATbBaHHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAZHUMHAA UHOYKUUS

[TocTostHHBIE MarHUTHL. B3auMozeiicTBUe MOCTOSHHBIX MarHUTOB. MarnutHoe mnose. Bektop
MarHuTHOM MHIYKUUU. [IpHHIMO cynepno3uuuu MarHUTHBIX Mojieil. JIMHuM MarHUTHOW MHAYKIIMH.
Kaptuna nuHuii MarHUTHOM MHAYKIMH HOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHoe 1mojie MNPOBOJHMKA C TOKOM. KapTWHa JNMHMI MHAYKIMM MAarHUTHOTO TOJIA
JUTMHHOTO TIPSIMOTO TIPOBOJHUKA W 3aMKHYTOT'O KOJBIIEBOTO MPOBOJHUKA, KATYIIKA C TOKOM. OmBIT
Opcrena. BzanmonelicTBre IpOBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHua, e€ Moayslb U HampaslieHUe. J[BUyKeHUe 3apsHKEHHOM 4acTUIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenna.

SlBneHue  sneKTpoMarHUTHOM  MHAYKIUU. [loTOK  BeKkTOpa MarHUTHOW  MHAYKIIUH.
DNEeKTPOABUKYIIAs CUJIAa UHAYKIIMU. 3aKOH 3JIeKTpOMarauTHo unaykuuu dapazes.

BuxpeBoe »snekTpuyeckoe Tmosie. DJEKTPOJABWKYILAS CHJIA HMHAYKIMM B IPOBOJHHUKE,
JIBIDKYIIIEMCSI TIOCTYNATEIHHO B OJTHOPOJHOM MarHUTHOM TTOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTD. SIBIIEeHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

DHeprusi MarHUuTHOTO TIOJISI KATYIITKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NIPAKTUYECKOE MPUMEHEHHE: TOCTOSHHbIE  MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHTYKIIUOHHAS M1€Yb.

Llemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM IOJIEM.

JInHMM MHOYKIMY MarHUTHOTO TMOJIS.

B3aunmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb 3JEKTPOABIKYIIEH CHJIBI MHAYKIMM OT CKOPOCTHM HW3MEHEHUS MarHuTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne MarHuTHOTO NOJIsI KaTYIIKH C TOKOM.

HccenenoBanue nelcTBUSA IOCTOSSHHOIO MarHATA HAa PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONE€OAHUS

Konebarenbnas cucrema. CBoOOIHBIE MexaHU4YecKue kojebanus. ['apMoHrUeckue Konebanus.
[lepuon, yacrora, ammnutyaa u ¢asza konebanuid. [IpyxMHHBIA MasTHUK. MaTeMaTH4YeCKUI MasTHUK.
VYpaBHeHHe rapMOHHUecKHX KoneOanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KonebGatenbupiii  koHTYp. CBOOOIHBIE ANEKTPOMArHUTHBIE KoJeOaHUsS B  UACATHLHOM
KoJIe0aTenbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHWYECKHMMH M JJICKTPOMAarHUTHBIMU KOJICOAHHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B HJ1€aIbHOM K0J1€0aTEIbHOM KOHTYPE.

[IpencraBieHne O 3aTyxamoIIUX KOJICOAHUAX. BBIHYKICHHbIE MEXaHUYECKHE KOJeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CUHYCOUJAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTP NEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HANIPSKEHUS.

Tpancpopmarop. IlpousBojacTBo, mnepegaya M NOTpeOJIEHHE DIEKTPUYECKOH HHEprum.
OKOJIOTHYECKHE PHUCKM TIpH  INPOU3BOJACTBE  d3IeKTpodHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPO3HEPTUH B ITOBCEIHEBHOM JKU3HH.

TexHu4eckne yCTpoMCTBa M NPAKTHYECKOE IPUMEHEHHUE: IEKTPUYECKUN 3BOHOK, T'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KojieOaTEIbHOM CHCTEMBbl (NMPYKWHHBIA WM MaTeMaTHYECKUM
MAasiITHUK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanre CBONCTB BBIHYKIEHHBIX KOJIEOaAHUI.

Habmronenue pe3oHanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmuwmnorpaMmbsl — (3aBUCUMOCTH ~ CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH) JUid
AJEKTPOMAarHUTHBIX KOJIEOaHHH.

Pe3onanc mnpu mnocinenoBaTeIbHOM COEQUHEHUH PE3UCTOpa, KAaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopnenb IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAaJbIX KOJICOAHWH Tpy3a HA HUTH OT JJIUHBI HUTH U
Macchl Ipys3a.

HccenenoBanne nepeMEeHHOr0 TOKa B LEMH M3 MOCIEI0BATENbHO COEAUHEHHBIX KOHAECHCATOPA,
KaTyLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL



MexaHudeckue BOJIHBI, yCIoBHs pacnpocTpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHUs U
JUTMHA BOJHBI. [lomepeunbie W MpoosibHbIE BOJMHBL. MHTepdepeHius U audpakius MeXaHUISCKHX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJIHBL. YCJOBUSI H3JIYYCHUS SJIEKTPOMArHUTHBIX BOJH. B3auMmHas
opueHtauust BekTopoB E, B, V B asnektpomarHuTHON BoJHE. CBOICTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpa)K€HUeE, MIPEJIOMJIEHUE, NoJIsIpU3anus, nudpakuus, uHTepdepeHus. Cxopocth
3JEKTPOMATrHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI pagnuoCBA3U U TeleBuaeHUs. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHU4YecKne YCTPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: MY3BbIKAIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBAs TUArHOCTHKA B TEXHUKE U MEAUIIMHE, pajaap, paauONpUuEMHHK, TEICBU30D, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYyKa.

HabGmronenue oTpaskeHus U MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHnny 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGuroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON ¥ YaCTOTON KOJICOaHHIA.

HccnenoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJSpU3ALINS,
audpakius, tHTephepeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsimonuHeliHOe pacpocTpaHEHUE CBETa B OTHOPOJIHOM cpeae. Jlyu
cBera. TOYeUYHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIN MOKa3aTelb MPETOMIICHHS.
[TonHoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser.

Cobupatorue u paccenBaroliie TuH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHUE U ONTHYECKast
cuiia TOHKOU nuH3bL. [locTpoenue n300pakeHuil B COOMPAIOIINX U paccerBaroNnX JInH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

Bonnoras ontuka. Uatepdepeniusa cBera. KorepeHTHBIE MCTOYHUKHU. Y CIOBHUSI HAOTIOICHUS
MaKCUMyMOB W MHHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakmus ceera. udpakiuronHas pemérka. Y cioBue HaOMIOJACHUS TIaBHBIX MaKCHMYMOB
MIPY MaJIeHUH MOHOXPOMATHYECKOTO CBeTa Ha MU(DPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckne yCTPOWCTBA W TMPAKTHYECKOE MPHUMEHEHHEe: OdKH, Iyma, ¢doToanmapar,
MPOSKIIMOHHBIN armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS pPeIéTKa,
MTOJISIPOU L.

Jlemoncmpayuu

[IpssMmonrHEITHOE pacpocTpaHeHue, OTpaKeHNE U TIpesioMyieHue cBeTa. OnTHYECKUe PUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHne. Moiesib CBETOBO/IA.



HccnenoBanue CBOMCTB N300payKeHHUM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Habmionenue naTepdepeHny cBera.

HaGmronenue nudpaknmu cBera.

HabGnronenue nucnepcuu certa.

[TosrydeHue ciekTpa ¢ MOMOILBIO PU3MBI.

[Tony4yeHue ciekTpa ¢ HIOMOLIbIO AU(PPAKIIMOHHON PEIETKY.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHU B JIMH3AX.

Hab6monenue nucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

I'paHunpl NPUMEHMMOCTH KJacCHMUecKOM MexaHuku. [locTymarsl crenuanbHOH TeopuH
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOAYJISI CKOPOCTU CBETA B BAKyyM€E, PUHIUI OTHOCUTEIBLHOCTU
OWHIITEWHA.

OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLIEHUE JITHBI.

DHeprus U UMIYJIbC PEASTUBUCTCKON YaCTUILIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u sHepruum (GOTOHA C €ro 4acTOTOH. DHEPrust U UMIYIbC
¢doroHa.

OtkpeiTHe U uccaenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl GoTodddekra.
VYpaBHenue DiinireitHa i pororddexra. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. Onbite [1. H. JIeOenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoWcTBa M TPAKTUYECKOE MNpUMEHEHHe: (OTOINEMEHT, (OTOJATUUK,
coJIHEeuHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodgdekra.

Cseroguo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnenbs aroma Tomcona. Onsitel Pe3epdopaa mo paccesanto o -yactuil. [lnanerapHas Mozenb
atoMma. [loctynarsr bopa. M3nyuyenue u normioienue (GOTOHOB MPH NEPEXOJIE aTOMa C OJTHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl ciekTpoB. CieKTp ypOBHEHN SHEPTUU aTOMa BOJIOPOJA.

Bonnossle cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOU Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE INPUMEHEHHWE: CHEKTPAJbHBIM  aHamu3
(cnexkTpockomn), J1a3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenue MMHEHYaThIX CIIEKTPOB H3TyUCHUS.



Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophwie pabomul

Habntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI, J0Ka3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpHITHE PaJMOAaKTUBHOCTH.
OmnsiThl Pezepdopaa no onpeneneHuo coctaBa paaluoakTUBHOTO unydeHus. CoiicTBa anbda-, 6era-,
ramMmma-u3iydeHus. BiusiHue painoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OTkpbITHE TPOTOHA W HeWTpoHa. HyknonHas monens sapa [eiizenOepra—lMBanenko. 3apsyg
sanapa. MaccoBoe uucino sapa. M3oronst.

Anbda-pacniaa. DIEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3akoH
paZMoOaKTUBHOIO pacraja.

DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTE3 SAED.

SAnepusrii peaktop. TepmosiaepHsbiii cunTe3. [Ipo0raemMbl U MEPCIEKTUBHI SACPHON YHEPTETHKH.
DKOJIOTMYECKHUE aCHEKThI SIACPHON YHEPTrEeTUKH.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeToap1 HAONIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHBIE B3auMOecTBUS. EquHCTBO (hr3nueckoit KapTHHBI MUpA.

TexHuueckue yCTpOHCTBa M TMPAKTHMUECKOE INPUMEHEHHUe: J03UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue TpeKoB YacTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Oranel pa3BUTHA aCTpOHOMHUH. [IpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE ABH)KEHUE.

ConneyHas cucrema.

Connue. Conneynast akTUBHOCTh. Vcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma  «CHEKTPaJbHBIA  KJIAacC — CBETUMOCTb». 3BE3/BI  TJIABHOM
MIOCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) I 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.
BuytpenHnee crpoenue 38€31. COBpeMEHHBIE MTPEICTABICHHS O IPOUCX0XKIEHUH 1 3Bomonuu ConHia
1 3BE3]1. DTallbl )KM3HU 3BE3/T.

Mnineunsiii [Iyte — nHama [Manaktuka. [lonoxxenune u nBuxkenue Connua B [Mamaktuke. Tumbl
rajakTuk. PaguoranakTuky 1 kBazapbl. YEpHbIE IBIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazGeranue ramaktuk. Teopus
Bonbuioro B3psiBa. PennkToBoe n3nydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmonenus HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUIIOKEHUN IS
OIIpeNICJICHUs] TOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Hab6mronenus B reneckon JIynsl, muraner, Maeunoro [TyTu.

O6o0marnee NnoBTOpeHne

Ponp ¢u3nku u acTpOHOMHUU B SKOHOMHUYECKON, TEXHOJOTHYECKOM, COMMATLHON M dTHYECKOU



cepax AEATEIBHOCTH YEJIOBEKA, POJb U MECTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOH HaydHOM
KapTUHE MHpPA, poiib (U3NUECKOIl Teopuu B (POPMHUPOBAHUHU NPEACTABICHUN O (PU3NYECKON KapTUHE
MHUpa, MecTO (pU3MUECKOW KapTUHBI MHpa B OOLIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPO/IE.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHS B 11 Kiacce ocCyliecTBIseTcss ¢ Y4€TOM
COJIepKaTEeNIbHBIX MEKIPEIMETHBIX CBSI3€HM ¢ KypcaMHu MaTeMaTHKH, OMOJIOrMH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmuvie nonsmus, CBI3aHHbIE C U3y4YEHUEM METOJI0B HAyYHOT'O IMO3HAHUS: SIBICHUE,
Hay4yHBId (akT, TUMOTe3a, (PU3MUECKas BEIMYMHA, 3aKOH, TEOpHSs, HAOIIOJIEHUE, SKCIICPHUMEHT,
MOJICIIMPOBAHKE, MOJIEIb, U3MEPECHHE.

Mamemamuxa: peieHue CUCTEMBI ypaBHEHHUH, TPUTOHOMETPHYECKHE (DYHKIMH: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIUU
Ha OCHU KOOPJUHAT, CJIO0XKEHHUE BEKTOPOB, MPOM3BOIHBIE 3JIEMEHTAPHBIX (DYHKIMHI, MpU3HAKU 11O100US
TPEYroJIbHUKOB, ONpeeIeHNE TIOMAAN INIOCKUX GUTyp U 00bEMa Tell.

buonoeus: anekTpuueckue sBIEHUS B JKUBOM NpHpoje, KojeOaTenbHble ABUKCHHS B >KUBOU
IPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJIE, AEUCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJICKYJI, KpUCTAJUTMYECKast CTPYKTYpa TBEPABIX Tell, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

leoepaghus: MmarHuTHBIE TONIIOCA 3€MJIM, 3QJIEKH MArHUTHBIX pyd, (OTOChEMKAa 3eMHOMN
MOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSCCHHIA.

Texnonocusa: TAHUM BIIEKTpOINEpeaay, TEHEpaTop IMEePEeMEHHOro TOKa, 3JIEKTPOJBUraTelb,
UMHAYKIMOHHAs Teuyb, pajap, paJuoONpUEMHHUK, TeJNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yaeOHOTOo npeamera «Dusnka» Ha yPOBHE CPeHETo 001ero oopazoBanus (0a30BbIii
ypOBeHB) JOJIZKHO o0ecreunTh AOCTMIKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAPCAMCTHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yabTaThl OCBOEHHS YyueOHoro mnpeamera «Pu3nKa» JODKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIHEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPMEHTAlWH, MO3WTHUBHBIX BHYTPEHHHX YOCKICHUH,
COOTBETCTBYIOIIUX TPaJAWLMOHHBIM IIEHHOCTSIM POCCHMCKOrO OOLIECTBa, PACIIUPEHHUE >KU3HEHHOIO
OIbITa U ONbITA AEATENBHOCTH B MPOLIECCE peaTu3allid OCHOBHBIX HAalpaBlIEHUH BOCIUTATEIbHOM
NEsTeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxmaaHcKoOro BOCIUTAHMS:

c(OPMHPOBAHHOCTb I'PAXKAAHCKON MO3ULUU 00YUarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCUICKOro 0011ECTBa;

OPUHATHE TPAJULIUOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHMUYECKUX M JEMOKPAaTUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENbHOCTh B HHTEpEcax TIpakJaHCKOro oOlIecTBa,
y4acTBOBaTh B CAMOYNPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

yYMEHHUE B3aUMOJEUCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX (PYHKIUSMU
Y Ha3HA4YECHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCY/IapCTBEHHBIM CUMBOJIaM, JOCTH)KEHUSIM POCCUNCKUX YUEHBIX B
o0nacTu (U3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSACh Ha
MOpaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESTEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAY4YHOrO TBOPUYECTBA, IPUCYILETO
¢bu3nueckoil HayKe;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpEC K pa3INuHbIM cepam npodecCHOHATBHON NesTeTbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3nKoil W TEXHMKOH, YyMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymieir npodeccun Hu
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE JIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30OBaHUIO M €aMOOOpa30BaHUIO B 00JACTH (HU3UKU Ha
MPOTSKEHUH BCEH JKU3HU,

6) IK0JIOrM4eCcKOro BOCIIUTAHMS:

C(OPMHUPOBAHHOCTb  JKOJOTMYECKOM  KYyJIbTYypbl, OCO3HaHHE IJIOOATBHOIO  XapakTepa
9KOJIOTUYECKHX MPOOIeM;



MJIAHUPOBAHUE M OCYILECTBICHUE JEHUCTBUN B OKPYXKAIOMIEH Cpelie HA OCHOBE 3HAHMS IIeJIei
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacHIMpeHre ONbITa AEATEILHOCTH SKOJOTHUYECKOW HAMpaBICHHOCTH HAa OCHOBE HMMEIOIIMXCS
3HaHUi 10 Pu3HKe;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHUS:

c(OpMHUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3znuecKoil HayKu;

OCO3HAHHE IIEHHOCTH HAay4YHOW [eATENbHOCTH, TOTOBHOCTh B TMpoIlecce H3ydeHUs (Gpu3mku
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO NESTEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Ba3oBbie JlorHuecKne AeiiCTBHUSI:

CaMOCTOSITENIbHO  (DOPMYJTUpPOBaTh W  aKTyaJlM3UpOBATh MpPOOJEMy, paccMarpuBarh €&
BCECTOPOHHE;

OTIPENENATh ENN ICATEIILHOCTH, 33]1aBaTh MapaMEeTPhbl U KPUTEPUN MX JTOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX,

pa3pabarbIBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ y4ETOM aHaIM3a MMEIOIIUXCS MaTePHATBHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCHTh KOPPEKTHUBHI B JESATCILHOCTH, OICGHUBATh COOTBETCTBUE PE3YJIbTATOB IICIISM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJAMHHUPOBATh U BBIIOJNHATH pa0OTy B YCIOBUSX pPEaTbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

baszoBble ucciieqoBaTe/bCKHe AeHCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBBIMH IMOHSATUSIMHU ¥ METOIaMU (PU3HUECKON HAYKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEIILCKON ¥ TMPOCKTHOW JCSITEILHOCTH B OOJIACTH
(U3HUKHN, CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY ITIOMCKY METOJIOB PEIICHUsS 3a1a4
(U3HYECKOTO COJICpKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHUS;

BIQ/IETh BUJAMH JEATEIHHOCTH IO TOJNYYEHHWIO HOBOTO 3HAHHS, €ro HHTEpIpeTaIlNH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX CHUTYyallUsSX, B TOM YHWCIE MPU CO3AAHUU
y4eOHBIX TPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H U aKTYaJIM3UPOBATh 337a4y, BEIABUTATh THIIOTE3Y €€
pelIeHNs, HAaXOAWTh apTYMEHTHI JUIS JOKAa3aTeIbCTBA CBOMX YTBEPXKICHHM, 3a/1aBaTh MapaMeTpsl U
KPUTEPHUN PEIICHUS;

AHAIM3UPOBATH MTOJIYYCHHBIC B XOJI€ PEIICHUS 33JIla4d Pe3yIbTaThl, KPUTHYCCKH OIICHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 33Ja4d B 0Opa30BATENBHOU NIEATEIHHOCTH, B TOM
qHCclie TPU U3YYeHUU (HU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJICH, IIPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBHUThH POOJIEMBI M 33]]a9H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHHUS.

PatGora ¢ undopmaumeii:



BJIQ/IETh HaBBIKAMHM TMONy4yeHUss HHPopManuu (GU3NYECKOTO COAEP)KAHUS U3 HCTOYHHUKOB
pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOUCK, aHAIU3, CUCTEMAaTU3ALUI0 U UHTEPIPETALUIO
nH(pOpMAaLUY Pa3IMYHBIX BUJOB U ()OPM IPENICTABICHHS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCTIOJIb30BaTh CpeACcTBa MH(POPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpTraHU3allMOHHBIX 3aJad C COONIoJICHHEeM TpeOoBaHUU
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX M ITUYECKUX HOPM,
HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (PU3UYECKOrO COAEpX aHUS B pasNUYHbIX dopMaTax ¢ y4ETOM Ha3HAuUCHUS
uHbOpMAlMM W LEJNEeBOH ayAWTOpWH, BBIOMpas ONTUMANbHYIO (OpPMY TMpPEICTaBICHUS U
BU3YyalIU3al1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe [1eiiCTBUS:

OCYIECTBIISITH OOIIEHHE HA YPOKaX (DU3HKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacmo3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MOHUMAThH U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON pabOTHI;

BbIOMpaTh TEMATHKy M METOJbI COBMECTHBIX JACUCTBUH € Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K/10T0 4jeHa KOJUIEKTHBA;

IPUHUMATD 1I€JIM COBMECTHOW AESITEIbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAECHCTBUSA
10 €€ JOCTHKEHMIO: COCTABIIATH IIJIAaH JEUCTBUH, PACIPENEATh POJIA ¢ YYETOM MHEHHMM Y4aCTHUKOB,
00CyXIIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAa4e€CTBO CBOETO BKJAJa M KaXJOTO yYaCTHHKAa KOMaHIbl B OOLIMH pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLIEHUBAaTh MJAE€U C NO3UWLUUKA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJACHUE B PA3IMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBIISATh IO3HABATEIIbHYIO JEATENbHOCTh B 00JaCTH (U3UKH U
aACTPOHOMHUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (JOPMYTUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITEJIbBHO COCTaBIIATh IUTAH PEIICHHUs] PACUETHBIX W KauyeCTBEHHBIX 3ajay, IUIaH
BBITOJIHEHUS TIPAKTUYECKOM paboThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U
MPEANIOYTEHN;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO 3PYAMLUU B 00JacTH (PU3HMKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/IEKT:

JlaBaTh OILICHKY HOBBIM CHUTYalUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLIEHHUBAThH
COOTBETCTBHUE PE3yJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU MO3HABATEJIbHOM pediekcHr Kak OCO3HaHUS COBEpIIAEMbIX JEUCTBUU U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;



MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallu, BBIOOpa BEPHOTO PELICHHUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpomecce mocTHKeHUS JTUYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS MPOTPaMMBbI MO (DU3HKE IS
YpOBHSL cpeaHero o0miero oOpa3oBaHHs y OOYy4YalOUIMXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
MHTEJJIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE S3MOIMOHAIBHOE COCTOSIHHUE,
BUJICTH HANPABJICHUS PAa3BUTHUSI COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBaHMs, BKIIOYAOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IOBEJECHUE, CIIOCOOHOCTH aJalNTHPOBATHCS K 3MOLMOHAIBHBIM H3MEHEHUSM U IPOSIBIATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHMBALlUM, BKJIIOYAIOLIEH CTPEMJICHHME K JOCTHKEHUIO LEIW U YCHexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE ACHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh TMOHUMAaTh SMOIMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLMAIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C IPYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 10 kiacce nmpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBAaTh Ha IMpHUMEpax poJib U MecTO (U3MKU B (OPMHUPOBAHUHM COBPEMEHHOMN
HAay4YHOW KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHMKM M TEXHOJIOTMH, B IPAKTUYECKON
NIeATEIILFHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIIBl IPUMEHEHUSI M3YyYEHHBIX (M3MUYECKUX MOJIeNel: MaTephalibHas TOYKa,
MHEepLHaIbHas cucTeMa oTcuETa, a0COMIIOTHO TBEPIOE TENO, UICAIbHBIN a3, MOJEINU CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA NIEKTPUUYECKHM 3apsi/i IPU PEeLIeHNH (GU3NUECKUX 3a1a4;

pacrio3HaBaTh (uznueckue sBIEHHS (IIpoIecchl) M OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOpUM CTPOEHHUS BEIIECTBA M DJIEKTPOJMHAMUKU:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE NMPSMOJIMHEHHOE JIBUXKEHHE, CBOOOJIHOE IMaJIeHUE Te, JBHKEHHE
[0 OKPYXHOCTH, MHEpLHUs, B3auMojeucTBUEe Ted, AUPPY3usi, OpOYHOBCKOE IBUKEHHE, CTPOCHUE
KHUAKOCTEH M TBEPIABIX TeJ, U3MEHEHHWE 00bEMa Tea MpH HarpeBaHuU (OXJAXKIEHUH), TEIJIOBOE
paBHOBECHE, UCIIAPEHNE, KOHJICHCALMS, TUIABJIICHUE, KPUCTAIIN3AIMS, KATIEHUE, BIIAXKHOCTh BO3/lyXa,
MTOBBIIICHUE JIABJIICHMS Ta3a IPU €r0 HarpeBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEXIY IapamMeTpamu
COCTOSIHMS T'a3a B U30IIpoLiEccax, JIEKTpU3aLus Tell, B3aUMOACHCTBHE 3aps0B;

OTHCHIBATh MEXAHMUECKOE JBIKEHHUE, UCTIOJb3Ys (pr3nuecKkue BEITHMUMHBI: KOOpPIWHATA, MYTh,
IIEpEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHUJla, MMIIYJIbC Tella, KUHETHYECKas SHEPIus,
MOTEHIMAJbHAsE OSHEPrHs, MeXaHudeckas palboTa, MeXaHHUYECKass MOIIHOCTb, IPH OMHCAHUU
IIPAaBUIBHO TPAKTOBATh (PU3MYECKUM CMBICI MCIOJIb3YEMbIX BEJIWYMH, UX O003HAUYEHUS U E€JUHMIIBL,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETMUYNHAMU;

OIKCBIBATh U3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEMJIOBBIE SIBIECHUS, UCIONB3YS (pru3nuecKue
BEJIMYMHBL: JABJICHHUE Ta3a, TEMIIEpATypa, CPEOHAS KUHETHUYECKAs DHEPrUsl XaOTUYECKOTO IBUKCHHUS



MOJIEKYJI, CPEIHEKBAaJpaTHU4HAas CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPCHHSS DHEPIHf,
pabota raza, K03(QPUIMEHT MOJIE3HOTO NCHUCTBUS TEILUIOBOTO JBUTATENS; MPU ONMHUCAHWUU MPABUIHHO
TPAaKTOBaTh (PU3UUECKUN CMBICII HUCHOJB3YEMBIX BEIHYMH, MX O0O3HAUCHHS M CIUHHIIbI, HaXOIHUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEITHUYNHAM;

ONMCHIBATh W3YUYEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBIICHUS
(mporueccsl), HCIONB3Ysl (DU3MYECKHE BEJIMYMHBL: AJIEKTPUUYECKHM 3apsaf], 3JIEKTPUYECKOe IIoJe,
HaNpspKEHHOCTD T0JIS, MOTEHLMaN, Pa3HOCTh IMOTEHUUAJIOB; IPU ONKMCAHWUU IPABUWJIBHO TPAKTOBATH
(Gu3n4ecKkuil CMBICI MCIOJIb3YEMbIX BEIMYUH, UX OOO3HAYCHMsI M €JUHMILbI, YKa3bIBaTb (POPMYIIbI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUMHY C IPYTMMHU BEINYMHAMU;

aHAM3UPOBaTh (U3NYECKHUE TMPOLECCHl U SBJICHHSA, WCIONB3yd (U3UYECKUE 3aKOHBI H
INPUHLUIIBL.  3aKOH BceMHpHOro tarorenus, I, Il u Il 3akonsr  HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKON HHEPIUM, 3aKOH COXPAHEHHS] HMMITYJbCA, MPUHIMI CYNEPHIO3ULUU CHJI, MPUHIIMUII
paBHONpABUS MHEPLHUAIBHBIX CHUCTEM OTCUYETA, MOJEKYJISPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHS
BELIECTBA, I'a30BbIC 3aKOHBI, CBS3b CPEJHEN KMHETUYECKOW YHEPIUH TEIUIOBOTO IBHUKEHHUS MOJIEKYIH C
aOCOJIOTHON TeMIlepaTypol, MEpBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOTO
3apsiza, 3akoH KynoHa, mpu 3ToM pa3nuyarh CI0BECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIpQ)XEHUE U yCIOBUSA (TPaHULBI, 00JIACTH) NPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLMIIBI JEHCTBUS MAIIUH, NMPUOOPOB M TEXHUYECKUX YCTPONCTB;
pa3nauyaTth yCcIoBHs UX O€30M1aCHOTO MCIOIb30BaHUS B IOBCEHEBHOM KU3HU;

BBITIOJIHATh OKCHEPUMEHTHI T10 HWCCICAOBAHUIO (U3NYECKUX SBICHUH U TIPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MPH 3TOM (POpMyIHUpoBaTh MpodieMy/3anaqy u
TUNOTE3y Y4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOro 000py1oBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITMPOBATH BHIBOABI;

OCYILECTBIIATh MPSMbIE U KOCBEHHBIC M3MEpPEHUs] (PU3NUECKUX BEIUYMH, NP 3TOM BBIOMPAThH
ONTUMAJIbHBI CHOCO0 H3MEPEHHsT M HCHOJIb30BATh M3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

HCCIJIEIOBATh 3aBUCHUMOCTH MEXIY (U3MYECKUMHU BEIMUYMHAMU C HCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHull, NpU HTOM KOHCTPYHMPOBaTh YCTAHOBKY, (UKCHPOBATHh pE3yNIbTaThl IOIYyYEHHOU
3aBUCHUMOCTH (M3UYECKUX BEJIMYMH B BUJE TAaOIMI U TrpaHKOB, A€JIaTh BBIBOABI MO pe3ylbTaTaM
UCCIIEIOBaHMS;

coOuro1aTh MpaBuia Ge30MacHOro TpyAa MpU MPOBEIECHUH HCCIIEAOBAaHUI B paMKax yuyeOHOro
HKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATENIbCKOM W MPOEKTHOW JIEeATENILHOCTH C  MCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacuéTHbIE 337audl C SIBHO 3a/laHHON (DU3MYECKON MOJIENbIO, UCHONb3Ys (prusnueckue
3aKOHBI U MPUHIUIBI, HA OCHOBE aHAJN3a YCJIOBUS 33/1a4d BHIOUpATh (GU3HUECKYIO0 MOJEIb, BHIACISATh
¢busznueckue BENUYUHBI U (QOPMYIbI, HEOOXOAUMBIE i1 €€ pelIeHUs, IPOBOAMUTH pPACUETBI U
OLIEHHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHUsI (PU3NUECKON BEIHUMHBI,

pelaTh KadyeCTBEHHBbIE 3aJaud: BBICTpaUBaTh JIOTHUYECKH HEMPOTHUBOPEUUBYIO IIETIOUKY
paccyXJIeHUI ¢ OOpoi Ha N3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIOJIb30BaTh MpPU pEIIeHUH Y4YeOHBIX 3a7ay COBPEMEHHbIe MH()OPMAIMOHHBIE TEXHOJIOTHH
IUIsL TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALMH U MPEICTABICHUS Y4eOHOW U HAYYHO-TIOMYJISIPHON
uHpOpMaLUY, MOTYYCHHON W3 pa3iMyYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATH MOIY4aeMYIO
nHpopMaIuio;

IPUBOAUTH IPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsSICHEHHUE MTPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3MKE B MOBCEAHEBHOM >KM3HU JUIsl 0OECIeUeHHUs



0e30MacHOCTH MpU OOpalleHuH ¢ NpubopaMu U TEXHUYECKHMMH YCTPOWCTBAMH, IJII COXpaHEHUs
3JI0OPOBBSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOILEH cpene;

paboTaTh B IpyIIE C BBINOJIHEHUEM pA3IUYHbIX COLUAIBHBIX POJIEH, IJIAHUPOBATh padboOTy
TPYIIIBI, PAIMOHAIBHO paclpenesaTh 003aHHOCTH U TUIAHUPOBATh JCATEIBHOCTh B HECTaHJAPTHBIX
CUTyalusX, aJeKBaTHO OLICHMBAaTb BKJIAJ KaXJOr0 U3 YYacTHUKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMoii poOIeMBbl.

K konny obOyuenus B 11 kiiacce mpeaMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MpUMEpax pojib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBl MHUpAa, B Pa3BUTUU COBPEMEHHOM TEXHHMKM M TEXHOJIOTMH, B IPAKTUYECKON
JeSTeTbHOCTH JIFO/ICH, LIEJIOCTHOCTD ¥ €IUHCTBO (PU3HUECKON KapTUHBI MUPA;

YYUTHIBATh TPAaHUIBl TPUMEHEHUS HM3YYCHHBIX  (HU3MUECKUX  MOJENeH:  TOYEUHBIH
ANEKTPUYECKUH 3apsijl, JIyd CBETa, TOYEUHBIM MCTOYHUK CBETa, siAEpHAs MOJENb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO si/Ipa MPHU pelIeHNH PU3NIECKHUX 3314,

pacrmo3HaBaTh (U3NYECKUe SBICHHUS (TMpolecchl) M OOBICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (PU3UKHU: SJIEKTpUYECKash MPOBOAMUMOCTh, TEIIIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, YJIEKTPOMArHUTHAs WHIYKIIHS,
J€CTBME MarHUTHOTO TMOJS Ha MPOBOAHMK C TOKOM M JABIXKYIIMKCS 3apsjl, AJIEKTpPOMarHWTHBIE
KojeOaHuss U BOJIHBI, MPSMOJIMHEHHOE pAacCIpOCTPAHEHHWE CBETA, OTPAXKEHHUE, MPEIOMIICHUE,
uHTephepeHys, TMpPaKIus U TOIIPU3AIHUI CBETa, JUCIEPCUs CBETa, (HOTOdEKTpUIecKuid ekt
(poroaddexr), cBeTOBOE MAaBlIeHWE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAs paJMOaKTUBHOCTD;

ONKCBHIBATh HM3Yy4YCHHbIE CBOICTBAa BelleCTBA (DJIEKTPUUECKUE, MArHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TPOBOJAMMOCTh pPAa3IMYHBIX Cpel) M DSJIEKTPOMAarHUTHBIE SIBJICHUS (IIPOILIECCHI),
UCTONb3Yysl (PU3MUECKUE BEIMYMHBI: IEKTPHUUECKUI 3apsil, CUila TOKA, HJIEKTPUUYECKOe HAIpsKEHHUE,
AJIEKTPUUYECKOE COINPOTHBIIEHUE, PA3HOCTh IOTEHIMANIOB, AJIEKTPOABIKYIIas cuia, paboTa TOKa,
MHAYKIHUST MarHUTHOTO IMoJid, cuia Amrepa, cwia JlopeHla, WHIYKTUBHOCTh KaTYIIKH, SHEPrus
ANEKTPUYECKOT0 U MAarHUTHOTO IOJIeH, MEpUoj M YacToTa KoyieOaHWil B KojebaTeabHOM KOHTYpE,
3aps] M cujga TOKa B IIPOLECCE TapMOHMYECKHX JJIEKTPOMAarHMTHBIX KosiebaHui, (okycHoe
paccTosiHue U ONTHUYECKas cuja JWH3bI, IPU ONMUCAHUHM MPABWIBHO TPAKTOBATH (PU3NYECKUN CMBICI
UCMOJIb3yEMbIX BEJIMYUH, UX 0003HAYEHUS U €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3bIBAIOIINE JAHHYIO
(u3MYECKyIO BEIMUMHY C IPYTHUMH BEJTHYNHAMY;

OTKCHIBATh U3yYCHHbIE KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCIONIb3YS (U3NUECKUE BEIUYHHBIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, PHEPTUs U UMMYIbC (HOTOHa,
Nepuoj; Tojypacmajia, JHEprusi CBS3M AaTOMHBIX SA€p, NpPU OMHCAHUM TPABUIBHO TPAKTOBATh
(bu3NyecKuil CMBICIT HUCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHUS U €IMHUIIbI, YKa3blBaTh (OPMYJIbL,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTMMH BEJIWYMHAMM, BBIYUCIATH 3HAUYEHUE
(hU3UYIECKON BEITMYHHBI,

aHaTM3UpPOBaTh (U3MYECKHUE IMPOLECCHl U SBJICHUSA, HCIOIb3yd (HU3UYECKUE 3aKOHBI H
INPUHLIMIBL 3aKOH OMa, 3aKOHBI I1OCJIEOBATEIBLHOIO U MapalieIbHOIO COEIMHEHUs MPOBOIHHUKOB,
3akoH  Jlxoyns—JleHnma, 3akOH  9JEKTPOMAarHUTHOW  MHIYKIMH, 3aKOH  MPSIMOJIMHEHHOro
pacrpoCTpaHEHHUsT CBETa, 3aKOHBl OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHEHHE
OiiamreliHa A GoTodddeKTa, 3aKOH COXPAHEHHUS SHEPIHH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH
COXpPAaHEHHUS DJIEKTPUUECKOro 3apsaa, 3aKOH COXpaHEHHs] MacCOBOI0 4uCIa, MocTyiarsl bopa, 3akoH
paZAMOaKTUBHOIO pacmajga, Mpud ATOM pa3iuyaTh CIOBECHYIO (OpPMYIUPOBKY 3aKOHa, €ro
MaTeMaTU4eCKOoe BhIpaXKEHUE M YCIOBHS (TPaHUIIbI, 001aCTH ) MPUMEHUMOCTH;



OIpeNieNATh HalpaBJIeHUe BEKTOpa MHAYKIMM MATHUTHOTO IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuisl JlopeHua;

CTPOUTH M ONHCHIBATh N300paKeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCHEPUMEHTHI 110 HCCIEAOBAHHIO (U3UYECKUX SBICHUH M TPOIECCOB C
MCTIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUI: MpU 3TOM (OpMYJIMpOBaTh MpodieMy/3aiady u
TUNOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaThb YCTAaHOBKY W3 IPEIOKEHHOro 000pyIOBaHMS,
IIPOBOJIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIIATh NPSAMbIE U KOCBEHHbIC U3MEPEHUs (PU3NUECKUX BEJIUYMH, P 3TOM BBIOMpATh
ONTUMAJIbHBIA C€HOCO0 M3MEPEHHsT M HCIOJIb30BATH H3BECTHBIE METOJbl OLIEHKHM IOTIPEIIHOCTEH
U3MEPEHMU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIUYHMH C UCIOJIH30BAHUEM MPSAMBIX H3MEPEHHI: TIPH
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATH PE3YIHTATHI TOTYYEHHONW 3aBUCUMOCTH (DU3UIECKUX
BEJIMYMH B BUJIE TAOJHI] U TPAQHKOB, AETaTh BEIBOBI 10 pe3yJIbTaTaM MCCIIETOBAHMS;

coOuro1aTh MpaBuiIa 6€30MacHOro Tpyza MpU MPOBEIEHUH UCCIIEAOBAaHUM B paMKax yuyeOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIIbCKOM U MPOEKTHOM JAEATENbHOCTH C  MCIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U 1JaOOPaTOPHOI0 00OPYAOBaHUS;

pewiaTth pacuéTHbIE 3a7]audl C SIBHO 3a/laHHON (hU3MYECKON MOJIEeNbIo, UCHONb3Ys (prusnueckue
3aKOHBI U TPUHIIMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BBEIOMPATh (PU3HUECKYIO MOJEIH, BHIIACIATh
¢usnveckne BETUYMHBI U (OPMYNBL, HEOOXOMUMBIE I €€ pEelIeHHs, NPOBOAMTH PACUETHl H
OLIEHUBATh PEATLHOCTD MOTYYECHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pemaTh KayeCTBEHHBIC 3aJayl: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXJIeHU ¢ OOpOii Ha 3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCIMOJIb30BaTh MpPU peIIeHUH Y4eOHBIX 3a7ay COBPEMEHHble MH()OPMAIMOHHBIE TEXHOJOTHH
JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMM U MPEICTABICHUS Y4eOHONH M HAy4HO-TIOMYJISIPHON
uHpOpMaLUY, MOJYYEHHOH W3 pa3IMyYHBbIX MCTOYHHUKOB, KPUTHUYECKH aHAJIM3UPOBATH IOJy4aeMYHO
uH(pOpMaINIO;

OOBSICHATH TIPUHIUIIBI JCHCTBHS MAIlWH, MTPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUS UX 0€30I1aCHOT0 UCIIOJIb30BaHUS B IOBCETHEBHOM JKU3HU;

MPUBOIUTH IPUMEPHI BKJIaJIa POCCUHUCKUX H 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3MKE B MOBCEJAHEBHOM >KM3HU JUIsl 0OecrieueHHs
0€30IacHOCTH TNpH OOpaIleHuH C MPUOOpPaMU M TEXHUYECKUMH YCTPOHCTBAMH, IJIi COXPaHEHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyMIe C BBITOJHEHHEM pPa3IMYHBIX COLHMAIBHBIX poJieil, MiIaHupoBaTh padoTy
TPYIIBI, PAIIMOHAIBFHO PaCIPENeNATh 00S3aHHOCTH W IJIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX
CUTyallWsX, aJeKBAaTHO OIEHWBATh BKJIAJ] KaXIOTO W3 YYAaCTHHUKOB TPYNIBI B pEHICHHE
paccMaTpuBaeMoi TPOOTIEMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacoB DJIeKTPOHHBIE Cnocob onenku
No Hauvenosanue (uudpospie) CHHCcoOK MTOrOBBIX IVIAHUPYEMBIX Pe3yJIbTaTOB HTOrOBBIX
Pa3/IelIoB | TeM Kontpo | IIpakTny uu@p py pesy
n/n O Beero | JnHBIE |  eckme o0pa3oBaTe/ibHbIE € YKa3aHHMeM 3TanoB UX ()OPMHPOBAHUSA IJIAHHEPYEMBIX
paboTnl | paGoThl pecypenl pesyIbTaTOB
Pa3znen 1. HAYYHBIH METO/ ITO3HAHUSI TPUPO/IbI
1.1 |Hayunslit MmeToz 2 0 0 bubmuorexa [JOK -TIOHUMATh POJIb PU3UKU B YKOHOMUYECKOM, VYcerHblii onpoc
MO3HAHUSI IPUPOJIBI https://m.edsoo.ru/7f41bf72 | TexHOTOTUYECKON, IKOTOTHIECKOM, COLUATBHON 1
ATUYECKOH cepax NesaTenbHOCTH YeJI0BeKa, POilb
¥ MeCTO (PM3UKH B COBPEMEHHOW HAyIHOMH
KapTUHE MHpa, 3HAUCHHE OMUCATEIbHOMH,
CHUCTEMaTU3UPYIOLIEH, 0OBSICHUTEIILHON U
nporHoctudyeckoi GyHKIui GU3NIECKoi Teopun
Uroro no pazueny 2
Paznea 2. MEXAHUKA
2.1 |Kunematuka 5 1 2 bubnnorexka HOK -YYUTBIBATh I'PAHULIBI IPUMEHEHUS N3YYEHHBIX VYceTHBIT onpoc

https://m.edsoo.ru/7f41bf72

CI)I/ISI/I‘ICCKI/IX MOJEIeH: MaTCpUuaJibHas TOYKaA;

-pacro3HaBaTh PU3NYECKUE SIBICHUS (IIPOLECCHI)
U O0BACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKU:
PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHOE TBM)KEHUE, CBOOOIHOE Na/IeHUe
TCJI, ABUKCHUC 110 OKPYXKHOCTH

VYceTHBII onpoc

Pemienue yueGHbIX U
PaKTUKO-
OpPUEHTHUPOBAHHBIX 3aja4

-OIIMCBIBATh MEXaHNUECKOE IBUIKEHUE, UCIIONb3YS
(bu3nyecKre BeIUYUHBL: KOOpJAUHATA, YT,
IEpEMELIEHUE, CKOPOCTh, YCKOPEHUE, TTPU
OMMCAHUU MTPABWIIBHO TPAKTOBATh PU3NUECKUIT
CMBICJI UCTIOJIb3YEMBbIX BEJTMUNH, UX 0003HAUEHUS
U €IMHULIBI, HAXOUTHh POPMYJIbI, CBA3BIBAIOLINE
JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMHU
BEJIMUYUHAMU;

YceTHBIT onpoc
[IpakTuueckas pabora

-BBITIOJIHATH YKCIIEPUMEHTHI 110 UCCIICTOBAHHIO
3aBUCUMOCTH IIYTHU OT BPEMCHU C MCITIOJIb30BAHHUEM
MPSIMBIX U3MEPEHUM, TIPU ITOM (HOPMYIHUPOBATH
po0JIeEMy U TUTIOTE3Y Y4EeOHOTO KCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEITI0KEHHOTO

JlaGoparopHas paboTa
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000py0BaHus, IPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBOJKI;

-pemaTh pacu€THBIC 3a/1a4i C SIBHO 3a/IaHHOU
(bU3HYECKON MOJEIBIO, UCTIONB3Ys (PU3HUSCKUE
3aKOHBI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJla4¥ BEIOMPATh (U3HUYECKYIO MOJIEIb, BBIICTSATh
(bu3nveckre BEIMYUHBI U (OPMYIIHI,
HE0OXOUMBIC IS € pelIeHHs], IPOBOIUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH MOJYYEHHOTO
3HAYCHUS PU3NICCKOM BEITUIHHEI;

Pemenne yueOHbIX 1
NPaKTUKO-
OPHEHTHPOBAHHBIX 3a/a4
KonTposabnas padora

-pelaTh Ka4eCTBEHHBIE 3a1a4U: BBICTPAUBATh
JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUKY
pacCyXIeHHUI ¢ ONIOPOH HA U3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3HUYECKHE SIBIICHHUS;

Pemenue yueOHBIX 1
MPaKTUKO-
OPUEHTHPOBAHHBIX 3a7a4

2.2

JlnHamuka

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

- pacmio3HaBaTh (GU3HYECKUE SABIECHUS (ITPOILIECCHI)
1 OOBSICHATH MIX Ha: MHEPIUS, B3aUMOJICHCTBHC
TEI,

Pemienue yueGHbIX U
IPAKTHKO-
OPUEHTUPOBAHHBIX 3a4a4

-OIIMCBIBATh MEXaHUUECKOE JIBUKEHUE, UCTIONb3YS
¢du3nyeckre BEIMYMHBI: Macca Tela, cuia, Ipu
ONMCAHUU MIPABUIIBHO TPAKTOBATh PU3NYECKUIL
CMBICJI UCTIOJIb3yEMBbIX BEJTUUUH, UX 0003HAUEHUS
Y €IMHULIbI, HAXOUTh (OPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UUECKYIO BETMUUHY C IPYTUMHU
BEJIMYUHAMU;

Pemenne yueOHBIX 1
HPaKTHKO-
OPHEHTHPOBAHHBIX 33724

-aHaTM3UPOBATh (PU3MYECKHE MPOLIECCHI U
SIBJICHHSI, HCTIONB3Ys (DU3NUYECKUE 3aKOHBI U
MPUHLIUIBL: 3aKOH BCEMUPHOTO

tssrorenus, I, 11 u III 3akonsl HeroTOHA, mpuHIUIT
CYNEpPIO3UIMHU CUJI, TPUHLIMII PABHOITPABUS
HHEPIUAIBHBIX CHCTEM OTCUETA;

VYceTHBIT onpoc

- BBIIIOJIHATB SKCIIEPUMEHTBHI 110 UCCIIEA0BAHUIO
3aBHCHUMOCTH CHUJI YIIPYTOCTH, BO3SHUKAIOIIUX B
NpYXWHE U PE3UHOBOM 00pasiie, OT UX
nedopMaluu 1 yCJIOBUI paBHOBECHS TBEPOTO
TeJa, UMEIOLIET0 OCh BpallleHus, C
HCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX
U3MEpEeHuH, Ipu 3TOM POpPMYyITUPOBAThH

JlaGoparopHas paboTa
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npoOaeMy/3agady U THIIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3
MIPEUIOKEHHOTO 000PYI0BaHUSs, IPOBOJAUTH OIBIT
1 GOPMYIHPOBAThH BHIBOJIBI,

-OCYIIECTBIISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS
(bU3NYeCKUX BEITMYMH, IIPU ITOM BHIOMPAThH
ONTUMAJIbHBIN CIIOCO0 U3MEPEHUS U HCII0JIb30BaTh
M3BECTHBIC METO/IbI OLIEHKU MOTPEIIHOCTEMH
W3MEpPEHUI

[TpakTuueckas pabota

-pelaTh pacuETHBIE 3a/1a4 C ABHO 3aIaHHOMN
bu3znyecKoil MOeNbI0, UCTIONB3Ys (PU3HUECKUE
3aKOHBI Y MTPUHLIMIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3aJjauM BHIOMPATh (U3UUYECKYIO MOJIEINb, BBIICTATh
bu3HYECKre BETMYUHBI U (POPMYIIBI,
HeoOXOouMBbIe 11 e€ pellieHHs], IPOBOIUTD
Pacy€ThI M OLIEHUBATh PEATBHOCTD MOJYYEHHOTO
3HaYeHUS GU3NYECKOM BETUYHHBI;

Pemenune yueOHbBIX 1
HPaKTHKO-
OpPUEHTHPOBAHHBIX 33724
[MpakTiueckas padbota

-p€lIaTh KA4YCCTBCHHBIC 3aJa4u: BbICTPANBATDH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUYKY
pPacCyX)IEHUI C OTOPOM HA N3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

Pemenne yueOHbIX 1
HPaKTHKO-
OPHEHTHPOBAHHBIX 33124
KonTtponbHas padora

2.3

3aKOHBI COXpaHEHUs B
MeXaHHUKe

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

-pacno3HaBaTh pU3NYECKUE SIBICHUS (ITPOLIECCHI)
U O0BACHATH UX Ha OCHOBE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUHU CTPOCHHUSI BELLIECTBA!

g dy3us, OpoyHOBCKOE JTBHKEHUE, CTPOCHUE
KUIKOCTEN U TBEPBIX TEJ, U3BMEHEHHE 00BhEMa
TEJI IPU HarpeBaHuM (OXJIAXKICHUN);

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

-ONUCHIBATh N3Y4YEHHbIE TETIJIOBBIE CBOWCTBA TEJN U
TEIUIOBBIE SIBIICHUS, UCTIONb3Ys (PU3NUYECKHE
BEJIMUMHBI: IaBJIEHHUE ra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi JHEPTHsI XAaOTUYECKOT'O IBUKEHUS
MOJIEKYJI, CPETHEKBAApaTUUHAsI CKOPOCTh
MOJIEKYIT,

VYceTHBII onpoc

- BBIIIOJIHATH OKCIICPUMCHTBI 11O UCCIICJOBAHUIO
3aBUCUMOCTH pabOThI OT U3MEHEHUS SHEPTHH,
BO3HUKAIOIINX B MPYKHUHE U PE3MHOBOM 00pasIie,
0T uX AeopMalui U YCIOBUI paBHOBECHS

JlaGopaTtopHnas pabota
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TBEPJIOTO Tella, UMEIOIIET0 OCh BPAIICHHUS, C
HCIOJIb30BAHUECM NIPSAMBIX U KOCBCHHBIX
U3MEpEHHH, IPU 3TOM (HOPMYITHPOBATH
npobiemy/3agady U TUIIOTE3Y Y4eOHOTro
HKCIICPUMEHTA, COOUPATh YCTAaHOBKY M3
MPEAJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OIBIT
U HOpMYyIHPOBATh BBIBOJBL;

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS UMITYJIbCA,
KMHETUYECKOUN U MOTEHUNAIbHON YHEPIUH,
paboThI, IPHU ATOM BEIOMPATH ONTUMAIBHBIN METOJ
U3MEpEHUS, OLIEHNUBATh A0COMIOTHBIE U
OTHOCHUTEJIbHBIC IMOTPEMITHOCTH IPSAMBIX U
KOCBEHHBIX U3MEPEHUI;

JlaboparopHas pabota

-peuaTh pacuE€THBIE 3a/1a4 C IBHO 3aIaHHOMN
bu3nYECcKOi MOENbI0, UCTIONB3Ys (PU3HUECKUE
3aKOHBI Y ITPUHLIMIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3aJ1a4M BHIOMPATh (U3UUYECKYIO MOJIEINb, BBIICTATh
(bu3HUYECKUEe BETMYUHBI U (POPMYIIBI,
HeoOXOouMBbIe 1Jis €€ pelleHHs], IPOBOIUTh
pPacy€ThI M OIIEHUBATh PEATBLHOCTD IMOJYYEHHOTO
3HaYeHUS PU3NYECKOM BETUYHHBI;

Pemenne yueOHBIX 1
HPaKTHKO-
OpPUEHTHPOBAHHBIX 33724

-p€lIaTh KA4YCCTBCHHBIC 3aa4u: BbICTPANBATH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyX)IEHUM C OTOPOM HA M3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
KonTposnbHas pabota

Hroro no pazneny

18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH

9

1

2

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-aHAJIM3UPOBATH U OOBACHITH TEIJIOBBIE MPOLIECCHI
U SIBJICHHUSI, UCIIOJIb3YS] OCHOBHBIE ITOJIOKEHUS
MKT u 3aKkOHBI MOJEKYISpHON (HU3UKHU (CBSI3b
JTaBJICHUS UJICAJTBHOTO Ta3a CO CPeAHEN
KMHETUYECKOM DHEPrUuel TEIIOBOrO IBUKEHHUS U
KOHIIEHTpAIMEN €ro MOJIEKYJI, CBA3b TEMIIEPATyphl
BEILECTBA CO CPEIHEU KUHETUYECKON SHEPrUuen
TEIJIOBOTO ABUKEHUS €r0 YaCTHL, CBS3b JABJICHUS
UJIAJIbHOTO Ta3a C KOHLEHTPALMEN MOJIEKYI U €T0
TEMIIEpaTypoH, ypaBHeHHE MenneneeBa—

Pemienue yueGHbIX U
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4
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Kiamneiipona,), mpu 3TOM HCIIOIH30BaTh
MaTeMaTUYeCKOe BhIPaKEHHE 3aKOHOB, YKa3bIBATh
yCIIOBUSI IPUMEHUMOCTH ypaBHeHUsS MeHeneeBa—
Knaneiipona;

-00BSACHATH OCOOCHHOCTHU MPOTEKAHMUS
(1)I/ISI/I‘I€CKI/IX SIBJICHUM: TEIJIOBOC JBHUXCHUC
YaCTHIl BEIECTBA, TEINIOBOC PABHOBECHE,
OpOoyHOBCKOE JIBIKEHUE, T Py3ns;

YcrHbIi onpoc

- BBITTOJTHSTB SKCIIEPUMEHTHI TI0 HCCIICTOBAHUIO
3aBUCHUMOCTH ITapaMeTPOB Pa3psuKEHHBIX Ta30B, €
UCIIOJIF30BAHUEM IPSMBIX U KOCBEHHBIX
U3MEPEHUH, IpH 3TOM (POPMYITUPOBATH
npobieMy/3agady ¥ TUIOTE3y y4eOHOTro
AKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3
NPEeATI0KEHHOT0 000pyI0BaHHS, TIPOBOUTH OIIBIT
1 GOPMYIHPOBAThH BHIBOJIBI,

JlaGopaTopHas pabota

-peniath pacuéTHbIC 3aJa4H C IBHO 33JaHHOMN
(UBUYECKOIN MOJIEIIBIO, UCTIONB3YS (PU3UUECKUE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAllM3a YCIOBUS
3a/1auu BEIOMPATHh (PUZUUECKYIO MOJIENb, BBIIETSATh
buznyecKkre BeMMYUHBI U (OPMYIIBI,
HEO0OXOUMBIE IS €€ peleHus, MPOBOIUTh
pacy€Thl U OLICHUBATH PEAIBHOCTD MOTYYEHHOTO
3Ha4YeHMs PU3NUECKON BEIMYUHBI;

Pemenne yueOHbIX 1
[IPAaKTUKO-
OPHEHTHPOBAHHBIX 3a/1a4
[IpakTuueckas pabora

-pelIaTh KAa4YC€CTBCHHBIC 3a/la4U: BBICTPAHNBATDH
JIOTUYCCKU HEIIPOTHUBOPCUMUBYIO LICIIOYKY
paCCY)K,Z[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3dKOHBI,
3aKOHOMCPHOCTHU U (1)1/13I/I‘I€CKI/IC SABJICHUS,

Pemienue yueOHbIX U
NPaKTUKO-
OpPUEHTHUPOBAHHBIX 3aja4
KonTposabHas pabora

3.2

Tepmonunamuka. Teruios
bI€ MAlIMHbI

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-pacrno3HaBaTh (pusnueckue sBjIeHUs (TIPOLECCHI)
1 OOBSCHATH UX HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOEHUS BEILECTBA:
TEIJIOBOE PABHOBECHE, HCIIAPEHNE, KOHICHCALNs,
IUIaBJIEHUE, KPUCTAUIN3AlNsL, KUIIEHNUE,
BJIQYKHOCTh BO3/yXa, [IOBBIIIEHNE JaBJICHUS ra3a
IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXy ITapaMeTpaMu COCTOSIHMS ra3a B
U30IIpo1ieccax;

Pemienue yueOHbIX U
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4



https://m.edsoo.ru/7f41bf72
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-OMKCHIBATh N3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJ U
TCIIJIOBBIC SIBJICHU A, UCIIOJIB3Y (1)I/I3I/I‘ICCKI/IC
BEJIMYMHBI: KOJTMYECTBO TEIUIOThI, BHYTPEHHSIS
sHeprus, padbora raza, KodhHUIUEHT MOJIE3HOTO
JICWCTBHSI TEIJIOBOTO JIBUTATEIS; IPH ONHUCAHUH
MPAaBUIIBHO TPAKTOBATH (PMU3UUECKUIN CMBICI
UCIOJIb3YEMbIX BEIMYMH, UX 0003HAUYCHHSI U
eIMHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JAHHYI0 GU3UYECKYIO BETHUUHY C IPYTUMH
BCJIMYHUHAM,

YcrHbIi onpoc

-IIPOBOJINTH KOCBEHHBIC U3MEPEHUSI yIeTbHOM
TEIIOEMKOCTH, KHHETHYECKOM M MOTECHITNAITLHON
SHEPTUH, padOTHI, MPU STOM BBIOUPATh
ONTHUMAJIBHBIN METOJ U3MEPEHUS, OLICHUBATh
a0COJIIOTHBIC U OTHOCHUTEJIbHBIC MOTPEITHOCTH
NPSMBIX U KOCBEHHBIX U3BMEPECHUMN;

JlaGopaTopHas pabota

-00BSCHATh OCHOBHBIE TIPUHIIUIIBI ICHCTBUS
TEIJIOBBIX MAILIMH; Pa3InyaTh YCIOBUS UX
0€30I1aCHOr0 UCIIOIb30BaHUs B TIOBCEIHEBHOM
KHM3HU,

VYerHbIl onpoc

-pemaTh pacu€THbIE 3aJ]a4H C SIBHO 33JJaHHOMN
(UBUYECKON MOJIEITBIO, UCTIONB3YS (PU3UUECKUE
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUSA
3a/1auu BEIOMPATHh (PU3UUECKYIO MOJIENb, BBIIETSATh
buznyecKkre BEMMYUHBI U (OPMYIIBI,
HEO0OXOUMBIE IS €€ pelieHus, TPOBOIUTh
pacy€Thl U OLICHUBATh PEAIBHOCTD MOTYYEHHOTO
3Ha4YeHMs PU3NUECKON BEIMYUHBI;

Pemienue yueOHbIX U
HPAKTHKO-
OpPUEHTUPOBAHHBIX 3a4a4

-penaTh KaueCTBEHHBIC 33]]Ja41: BHICTPAaUBATh
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyxJIeHU ¢ OOPOI Ha U3YUYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH M (hM3HUECKUE SIBJICHUS;

Pemienue yueOHbIX U
NPAaKTUKO-
OPUEHTHUPOBAHHBIX 33j1a4
KonTposabHas pabora
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ArperatHble COCTOSIHUS
BelectBa. ®a3oBrie
nepexobl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-OIIUChIBATDH (I)I/I3I/I‘{CCKI/IC IMPOLCCChI U SIBJICHUA,
HCIIOJIB3YA BCIIUWYHNHBI: OTHOCUTCIIbHAS BJIAXKHOCTH

BO3/lyXa,

VYcTHBII onpoc
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-pacrio3HaBaTh GU3MYECKUE SBIECHUS (ITPOIIECCHI)
1 OOBSICHATH MX HA OCHOBE MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOCHHUSI BEILIECTBA!
CTPOEHUE KUJIKOCTEN U TBEPBIX TEJ, U3MEHEHUE
00bEMa Ten Ipu HarpeBaHUM (OXJIAXKICHUH ),
TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHICHCALIUS,
IUIaBJIEHUE, KPUCTAUIU3allMs, KUIICHHUE,
BJIQYKHOCTh BO3/IyXa;

Pemenne yueOHBIX 1
MPAKTUKO-
OPUECHTHUPOBAHHBIX 33124

-OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS
OTHOCHUTEIIBHOM BJIAYKHOCTH, TIPU ITOM BBIOUPAThH
ONTUMAJIBHBINA CIIOCOO U3MEpPEHUS U UCIIOIb30BAaTh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN
W3MEPEHUI;

[TpakTuueckas pabota

-peuaTh pacuE€THBIE 3a/1a4 C IBHO 3aIaHHOMN
bu3nYECcKOi MOENbI0, UCTIONB3Ys (PU3HUECKUE
3aKOHBI Y ITPUHLIMIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3aJ1a4M BHIOMPATh (U3UUYECKYIO MOJIEINb, BBIICTATh
(bu3HYECKUEe BEIMYUHBI U (DOPMYIIBI,
HeoOXOouMBbIe 1Jis €€ pelleHHs], IPOBOIUTh
pPacy€ThI M OIIEHUBATh PEATBLHOCTD IMOJYYEHHOTO
3HaYeHUS PU3NYECKOM BETUYHHBI;

Pemenne yueOHBIX 1
HPaKTHKO-
OpPUEHTHPOBAHHBIX 33724

-p€lIaTh KA4YCCTBCHHBIC 3aa4u: BbICTPANBATH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyX)IEHUM C OTOPOM HA M3YyYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHUS;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

Hroro no pazneny
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Paznen 4. JIEKTPOANHAMUKA

4.1

OneKTpocTaThKa

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41bf72

-YUYUTHIBATh I'PAHULIBI TPUMEHEHUS U3YyUYECHHBIX
(UBUYIECKUX MOJIETIEH: TOUCUHBIN dJIEKTPUUECKUMA
3apsij] pU penieHnn (PU3NIecKux 3aay;

Pemienue yueOHbIX U
MIPaKTUKO-
OpPUEHTUPOBAHHBIX 3a4a4

-pacrio3HaBaTh PU3NYECKUE SIBICHUS (IIPOLECCHI)
U 00BACHATH UX Ha OCHOBE 3aKOHOB
SJICKTPOAVMHAMHKU: SJICKTPU3alHA TCII,
B3aMMOJIEIICTBHE 3apsi10B;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

-OMMUCBIBATH N3YYCHHBIC JICKTPHYCCKUC CBOMCTBaA
BCILICCTBA U SJICKTPUYICCKHUC ABJICHUA (HpOI_ICCCBI),
HCIIOJIb3Ys q)HSquCKI/Ie BCJIIMYHUHBI:

VYeTHBII onpoc
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AIIEKTPUYECKUH 3aps], HIEKTPUIECKOE IO,
HanpsHKEHHOCTD TOJISI, MOTEHIINAN, Pa3HOCTb
NOTEHIMAJIOB; IPU OMMCAaHWUU TTPABUIBHO
TPAKTOBATh (PU3MUECKUIT CMBICIT UCIIOIB3YEMBIX
BEJINYMH, UX 0003HAYCHHS U €MHUIIBI; YKa3bIBaTh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C APYTMMHU BEJITHYNHAMH;

-aHAIM3UPOBATH (PU3UUECKUE TPOLIECCH U
SBJICHUSI, UCTIONB3Ys (PU3NUECKUE 3aKOHBI U
IIPUHLIMIIBL: 32KOH COXPAaHEHUs AJIEKTPUUYECKOIO
3apsizia, 3akoH KynoHa, npu 3ToM pa3ingarb
CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BbIPA)KEHUE U YCIOBUS
(rpaHu1Ibl, 00J1ACTH) IPUMEHUMOCTH;

VYeTHBII onpoc

-00BSICHSTh OCHOBHBIE MIPUHITUIIBI JCHCTBUS
KOHJICHCATOPa; pa3inyaTh YCIOBUSA HX
0€30MMacHOr0 UCIOIb30BAHUSI B IOBCEAHEBHON
JKU3HU,

VYcrHbIl onpoc

-OCYILECTBIISATH NPSIMBbIE U KOCBEHHBIE U3MEPEHUS
€MKOCTH KOHJI€HCaTopa, IPH 3TOM BBIOMPATH
ONTUMAJIbHBINA CIIOCO0 U3MEPEHUS U HCII0JIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN
U3MEPEHUI;

[IpakTuueckas pabora

-pemiaTh pacu€THbIE 3aJa41 C IBHO 33JaHHOMN
¢bu3nUecKoil MosieNbIo, UCHIOB3Ys (PU3NYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHalln3a yCIOBUS
3aJjauy BBIOMpaTh (PU3NUYECKYIO MOJIEIb, BBLACTATD
¢duznyecKkre BeIUYUHBI U (OPMYIIbI,
HE00XO0AUMBIE /1711 €€ pelleHus], TPOBOAUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO
3Ha4YeHUs1 PU3NUECKOI BETMUNHBI;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

-p€lIaTh KAYCCTBCHHBIC 3aa4u: BbICTPANBATH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCy)IEHUI C OTOPO HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3MUECKUE SIBICHUS;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
KonTtposnbHas pabora




4.2 |ITocTostHHBIN
IIEKTPUYECKUH TOK.
Toku B pa3HBIX cpenax

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

- OMHCHIBATh (PU3NIECKHE TIPOIIECCHI U SIBIICHUS,
HCIIOJIb3Ys BCIIUMYUHBIL: SJICKTPOABUIKYIIAA CHJIA,
CHJIa TOKa, HAIlPsDKEHKE, MOIIIHOCTD TOKa,
CONPOTHUBJICHUE y4acTKa LIEIH C
MOCJICIOBATENBHBIM U TIApaJIICIbHBIM
COC/IMHCHUEM PE3HCTOPOB;

YcrHbIi onpoc

-OCYHICCTBJIATDH MPSAMbBIC 1 KOCBCHHBIC U3MCPCHUA
91C U BHYTPCHHCTO COIIPOTUBJICHUA UCTOYHHUKA
TOKa, IIpHu 3TOM BBI6I/IpaTB ONTHMAJIBHEIN CII0CO0
HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHBIC MCTOAbI
OLICHKH HOFpCH.IHOCTCﬁ H3MepeHHﬁ;

JlaGopaTopHas pabota

- BBIIIOJIHATD OKCIICPUMCHTLI 110 UCCIICAOBAHUIO
SIICKTPOJIM3a U CMEIIAHHOTO COSTMHEHUS
IMPOBOAHUKOB C UCIIOJIB30BAHUCM IIPAMBIX U
KOCBEHHBIX H3MEPEHUIA, TIPU TOM
(dbopMyIMpoBaTh MPoOIeMy/3a1a4y U TUIIOTE3Y
y4eOHOI0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
MPEAJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OTIBIT
U (OpMyITHPOBATH BHIBOJIBI;

[IpakTuueckas pabora
JlaGopaTopHas pabota

-pemaTh pacu€THbIE 3aJJa41 C IBHO 33JaHHOMN
¢bu3nUecKkoil MosIeNbIo, UCHIOB3Ys (PU3NYECKHE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJln3a yCIOBUS
3aJjauy BBIOMpaTh (PU3NYECKYIO MOJIEIb, BBLACTATD
¢duznyecKkue BeIUYUHBI U (OPMYIIbI,
HE00XO0AUMBIE 7S €€ pelIeHns, TPOBOJUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJTYYEHHOTO
3Ha4YeHUs1 GU3NUECKOI BETMUNHBI;

Pemenue yueOHBIX 1
IIPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4

-p€IaTh KA4YCCTBCHHBIC 3aa4u: BbICTPANBATDH
JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
pacCyXIEHUM C OTIOPOM HA U3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

Pemenue yueOHBIX 1
IPAKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4
KonTtposnbHas pabora

Hroro no pazneny

22

Pazpnen S. UTorosoe noBropenune
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[ToBTOpEeHME 2 0 0 Caiit «du3nkKa B MIKOJIE» - |-peniaTh pacyETHHIE 3a/1a4M C SIBHO 3aJJaHHOM Pemenne yueOHBIX 1
aHUMAaLUK U CUMYJISIUN ¢bu3nUecKoil MOsIeNbI0, UCTIONB3Ys (PU3NYECKHE IIPAKTHKO-
https://www.vascak.cz/phys |3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHAJIU3a YCJIOBUS |OPUEHTUPOBAHHBIX 3a]1a4
icsanimations.php?l=ru 3aJ1auu BBIOMpATh (PU3MUYECKYIO MOJIEIb, BBIACISAThH
LearningApps.org caiit buznyeckue BeNUYUHBI U HOPMYIIbI,

MOAJEPKKHU 00y4YEeHHUS U HE00XO0AUMBIE 7S €€ PelIeHUs, TIPOBOJUTD

MPENOIABaHUs C IOMOILIBIO |PACUETHI U OLIEHUBATh PEAJILHOCTh MOJIYYEHHOTO

HEeOOIbIINX 3HA4YeHUs1 PU3NUECKOI BETMUNHBL;

00IIeTOCTYIHBIX -pelaTh KaueCTBEHHBIE 3a/1a4: BBICTPAaUBaTh Pemenune yueOHbIX 1
MHTEPAKTUBHBIX MOJYJIEH  |JIOTMYECKH HEMPOTUBOPEUHUBYIO IIETIOUKY IPAKTHKO-
https://learningapps.org/imp | paccy»IeHUH ¢ OMOPOil Ha N3yYCHHBIC 3aKOHBI, OPHUEHTUPOBAHHBIX 3a7a4
ressum.php 3aKOHOMEPHOCTHU M (PU3HUYECKHE SIBIICHHUS;

OBIIEE KOJIMYECTBO 68 7 15

YACOB I10 ITPOTPAMME

11knace
No KoauuecTBo uacos DIeKTPOHHBIE Cnoco6 oLeHKH
- Tema ypoka Kontpoas IIpakrnuec nudposbie CHHCOK UTOTOBBIX NJIAHUPYEMBIX Pe3yJILTATOB C HUTOrOBbIX
n/n Bcero HEBIE KHe o0pa3oBare/ibHbIE YKa3aHUEM 3TaoB UX (POPMUPOBAHMS IIAHUPYEMBIX
padoThI PadoThI pecypchbl Pe3yJapTaToB
ITocTostHHBIE MATHUTHI U -YYUTBHIBAaTh TPAHMIBI NPUMEHEHHs HM3YYCHHBIX Y CTHBINU OIPOC
ﬁ(aii?dp;ﬁggelejggsne. Bu6morexa [OK (UBUYECKUX MOJIENeH: Toqeqfvlmﬁ JIEKTPUYECKUI
1 . 1 https://m.edsoo.ru/ffQ) | 3apsaA, Jyd CBCTA, TO4YCYHbIM HCTOYHHUK CBCTa,
BekTop MaruuTHON
c9778 saaepHas  MOJENb aroMa, HYKJIOHHas  MOJEIb
MHAYKIUHU. JIuHnn
MATHHTHOH HHIyKITHH aTOMHOTO si/ipa IpH peleHnH PU3NUECKUX 3a/1a4;
-OIMMCbIBATh U3YUYCHHBIC CBOICTBa BCIIIECTBA,
-peniath pacu€THbIE 3aJ]a41 C IBHO 331aHHOM
MaruutHoe nosne ¢u3nueckoil Monenblo, UCHONb3YysA (PHU3NUECKUe
MIPOBOJHHUKA C TOKOM. ButGmorexka [[OK ~ 3aKOHBI M TPUHIIMIBI, HA OCHOBE aHAIM3a YCIOBUS
2 OmneIT Opcrena. 1 https://m.edsoo.ru/ff0) 3amadu BBIOMpaTh (PU3UYECKYIO MOJZIEb, BBIACIATH
B3anmopeiicteue c98fe ¢du3nueckre BeTUUYUHBI U POPMYIIBI,
IIPOBOJAHHUKOB C TOKOM HeoOXOouMBbIe JJisi €€ pelieHusi, IPOBOJUTH PacUEThI
U OLICHMBATh PEAIBHOCTh IOJIYYEHHOIO 3HAYECHMS
(UBUIECKON BEITMYHMHBL;
3 Jlaboparopnas pabota 1 1 bubanoreka [IOK  uccienoBaTh 3aBUCHUMOCTH (U3MuUecKUX BenuuuH ¢ JlabGopatopHas
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https://www.vascak.cz/physicsanimations.php?l=ru
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https://learningapps.org/impressum.php

«M3y4yeHre MarHUTHOTO
IIOJISI KaTYIIKU C TOKOM)

JlelicTBuE MarHuTHOrO
I10JIs1 Ha MPOBOJHUK C
TokoM. Cuita Amrepa.
[IpakTuueckas pabora
«HccnenoBanue
JNIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMKy C
TOKOM»

JleiicTBMEe MarHUTHOTO

TOJISI Ha JIBHOKYIILYROCS

3apsKEHHYIO YaCTHUILY.

Cuna Jlopenna. Pabora
cunel JIopeHna

https://m.edsoo.ru/ffQ
c98fe

but6mmoreka [JOK
https://m.edsoo.ru/ffO
c9ac0

bubmuoreka [JOK
https://m.edsoo.ru/ff0
c9df4

UCIIOJIb30BAaHUEM TIPSAMBIX HW3MEPEHHUIl: IMpU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (bukcupoBarhb
pe3yNbTaThl MOJYUYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaONHIl U TPadUKOB, JeNaTh BHIBOIBI
0 pe3yJbTaTaM UCCIIeI0BaHUs;

UCCJIEIOBATh 3aBUCHUMOCTH (PU3UYECKHX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHUIl: TMpU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (bukcupoBartb
pe3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE TaONHII U TPA(dUKOB, JNaTh BHIBOIBI
10 pe3yJbTaTaM UCCIIEI0BaHUs;

-OIHMCHIBATh H3YYCHHBIC CBOICTBA BEIECTRA;

- pemiath pacuy€THBIEC 33/1a4M C SIBHO 3aJJaHHOM
¢bu3nueckoil MosieNblo, UCHIOb3Ys PU3NYECKHE
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJln3a yCIOBUS
3aJjauy BBIOUPATh (PU3NYECKYIO MOJETb, BBIJICIATh
¢buznyecKue BeIUYUHBI U GOPMYJIBL,

HE00XO0/UMBIE 171 €€ PeLIeHUs, TPOBOAUTh PACUETHI
Y OLIEHUBATh PEaIbHOCTh MOJYyYEHHOTO3HAUEHUS
(bu3n4ecKoil BETUUNHBI;

pabora

YcrHblii onpoc
IIpakTrueckas
pabora

YeTHBII onpoc
Pemenne yueOHbIX
U TIPAKTHUKO-
OPHEHTHPOBAHHBIX
3amaq

DneKTpoMarHuTHas
nHaykus. [Torox
BEKTOpPa MarHUTHOM
unaykuuu. O/1C
WHJYKIHAH. 3aKOH
ANIEKTPOMarHUTHOM
nHaykunn Gapanes

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMATrHUTHOMN

WHIYKIH

but6mmoreka [IOK
https://m.edsoo.ru/ff0Q
cal50

-OIMMCbIBATh U3YUYCHHBIC CBOICTBa BC€IICCTBA,

- pemath pacy€THBIC 3a/1a4H C IBHO 3aJIaHHON
(U3UYECKON MOJIEITBIO, UCTIONB3Ys (PU3HUECKUE
3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3a/1auu BEIOUpATh (PU3UYECKYIO MOJIEIb, BBIIEIIATh
buznyecKre BETUYUHBI U GOPMYIIBI,

HEOOXOUMBIE JIJIs €€ pelIeHHUs, TPOBOIUTH PACUETHI
Y OLICHUBATh PEAIbHOCTh MOJIYY€HHOTO3HAYEHUS
(UBUIECKON BETMYHMHBL;

MCCIIEIOBATh 3aBHUCHUMOCTH (PH3UYECKHX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN: MpU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (bukcupoBarth
pe3ynbTaThl MOTYYEHHON 3aBUCHUMOCTH (DPH3NUYECKHUX

YcTHBIN onpoc

JlaGopatopHas
pabota
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BEJIMYWH B BHUJIC TAOJIHI] U TPadUKOB, JIeJaTh BHIBOIBI
0 pe3yJIbTaTaM UCCIICI0BAHMUS;

NHAYKTUBHOCTb.
SIBrieHME CAaMOMHIYKIIU Y.
OJ1C caMOMHIYKIUH.

but6mmoreka [JOK

-OIMHUCBIBATh U3YUYCHHBIC CBOMCTBA BCIICCTBA,

YcrHblii onpoc

8 https://m.edsoo.ru/ffO
DHeprusi MarHuTHOTO
ca600
MOJISl KATYIIKU C TOKOM.
DNEeKTPOMArHuTHOE TOoJIe
TexHuueckue -OTIMCHIBATh H3YYCHHBIC CBOHCTBA BEIIIECCTBA; Pemenne yaeOHBIX
YCTPOMCTBA U UX - pemarh pacYE€THLIE 3a7a4M C ABHO 33JaHHOM U IPAKTHKO-
IIPUMEHEHHUE: N3UYECKOU MOZACIIbIO, UCIIOJIb3YA (1)I/ISI/IIICCKI/IG OPHUEHTHUPOBAHHBIX
IIOCTOSAHHBIE MAarHUTHI, 3aKOHBI U ITPUHIIUIIBI, HA OCHOBC aHaJIn3a YCJIIOBHUA 3aJa4
9 AJIEKTPOMArHHUTHI, 3aJja4uM BEIOUpaTh (PU3NYECKYIO MOJIETb, BHIACIATH
3IIEKTPOJIBUTATEND, (I)I/ISI/I"ICCKI/Ie BCIIMYUHBI 1 q)OpMyHBI,
YCKOPHTEIH HEOOXOUMBIC JIJIs €€ pelIeHHUs, TPOBOIUTH PACUEThI
3JIEMEHTaPHBIX YaCTHUI] Y OLICHUBATh PEATLHOCTD MOJTYYEHHOTO3HAYEHHUS
b
MHIYKIIHOHHAS [1CYb (DU3UYECKON BETMYHHBIL;
-OIMMCBIBATh U3YUYCHHBIC CBOMCTBA BC€IICCTBA,
- peuaTth pacuy€THBIC 3a7a4M C SIBHO 3aJJaHHOM
N U3UYECKON MOJIENBIO, UCTIONTB3YS (PU3NUECKHUE
O6o0maromuii ypok ¢ ’ yi
bubnuorexka [IIOK  3aKOHBI U MPHUHIIKIIBI, HA OCHOBE aHAJIN3a yCIIOBHS
«MarauTHoe noJe.
10 35 https://m.edsoo.ru/ff) = 3a1a4¥ BHIOMPATh PUINYECKYIO MOJEIb, BBIICISITh
JICKTPOMarHuTHas
P cab82 ¢buznyecKue BeIUYUHBI U GOPMYJIBL,
HHAYKIHA HE0OXOoUMBIE Ui €€ pelIeHHs, TPOBOIUTH PACUETHI
Y OLICHUBATh PEATLHOCTD MOJTYYEHHOTO3HAYEHUS
(bu3MUeCKOil BENUYUHBL;
KonTponbhas pabota mo 56 LOK pelaTh Ka4YECTBEHHBIE U PACUETHBIE 3aJauu: KonTposbnas
HOJIMOTEKA
TeMe «MarauTHoe 1oJe. BBICTpPAMBAaTh JIOTHUYECKH HEMMPOTHUBOPEUNB aborta
11 5 https://m.edsoo.ru/ff0 P o P N p o P
JIEKTPOMAarHuTHas cad58 LIETIOYKY PACCYKIECHUM C ONIOPOM HA U3yUYECHHBIE
WHIYKIUSD) 3aKOHBI,3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,
CBoOonanbIC -OIIMCBIBAaTh N3yUEHHBIE CBOMCTBA BEIIECTBA; YcTHbI# onpoc
MEXaHUYECKUE
S T— but6mmorexa [JOK
12 X https://m.edsoo.ru/ff0
I'apmoHnueckue

KoseOaHus. YpaBHEHUE
rapMOHUYECKUX

caf06
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KOJIeOaHUH.
[IpeBpamienue 3Hepruu

[IpakTnueckas padbora
«HccnenoBanue
3aBUCHMOCTH IIepuoja

UCCIIEIOBaTh 3aBUCUMOCTH (DPU3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUMN: IIpU 3TOM

KOHCTPYHPOBAaTh YCTaHOBKY, ¢buKcupoBarthb

YceTHBII onpoc
[IpakTnueckas
pabora

13 . .
MaJbIX KoJiebaHuii rpys3a pe3yNbTaThl MONYYEHHOW 3aBUCHUMOCTH (PU3NUICCKUX
Ha HUTH OT NJIMHBI HUTH BEJIMYMH B BUJIE TAOJHI] U TPAPHKOB, AETaTh BHIBOJIBI
1 Macchbl Ipysa» 10 pe3yJbTaTaM UCCIIEI0BAHMUS;
KoneGarenbHblil KOHTYD. -ONKCHIBATh U3YYCHHbIC CBOCTBA BEIICCTBA; Pemenne yueOHbIX
CBoOoHbBIE - pemarb pacy€THBIC 33/a4d ¢ SABHO 33/IaHHOM | ¥ MpaKTHKO-
3JIEKTPOMArHuTHLIE Q)HSH‘ICCKOI‘/’I MOZCIIbIO, HCIIOJIb3YA q)HSH‘{eCKI/Ie OPUEHTHPOBAHHBIX
KoJieOaHusl B UJICaTbHOM BuGmuorexka [JOK ~ 3aKOHBI M NPHHIMIIBI, HAa OCHOBE aHAIH3a YCIOBHS  3ajay

14 koneGarenbHOM KOHTYpE. https://m.edsoo.ru/ff) = 3a0a4¥ BBIOUpATH (usnueckyro Monenb, BBIAEIATH
AHAIOTHS MEKITY cb820 ¢dusnyecKkue BEIWYUHBI W (POPMYITBL,HEOOXOUMBIC
MEXAHUYECKUMH sl €€ pelieHusi, TpOBOAUTh Pacu€Tbl U OLICHUBATH
3IIEeKTPOMATHATHBIMH pEaIbHOCTh TOJYYEHHOTO 3HAa4YeHHUS (HU3HUECKOi
KOJI€0aHUAMU BCJIMYHHBI,
dopmyina Tomcona NPUBOAUTH TPUMEPHl BKJIaJa POCCHHCKMX W Perienue yueOHbIX
3aKOH COXpaHEHHs bubmiorexa HOK 550 vGexnpix yusnbx-gusnkos B passutie Hayku, B M HPAKTHKO-

15 httDS://m.edSOO.I'U/ffO OpI/IeHTI/IpOBaHHHX
SHEPTUH B UJICATTLHOM cbOcd O00BsICHEHHE IMPOLIECCOB OKPYXAIOLIEro Mupa, B

7= . 3a/1a4

KONeOaTeIbHOM KOHTYpe pa3BUTHE TEXHUKHU U TEXHOJIOTUH; A
HpeHCTaBHeHI/IC (6] -OINHNCBIBATb U3YUCHHBIC CBOMCTBaA BCIICCTBA, Y cTHBIIT OIIpocC
3aTyXarOMHMX - pematb pacy€THbIE 3aJaud C SIBHO 3aJaHHOI
KOneOaHnIX. (U3UYECKON MONENbI0, HCIONB3Yys (pu3nueckue
BLIHy)K,I[CHHLIC Buonunoreka HOK 3aKOHbI M MPHUHIMUIIBI, HA OCHOBC aHajln3a YCJIOBUA

16 | MexaHuueckue https://m.edsoo.ru/ff) = 3aAa4du BBIOMPATh (PU3MYECKYIO MOJIEND, BBIAENATH
Kosebanus. Pe3oHanc. cbb86 ¢busznuecKkue BETUYUHBI U (HOPMYIBI, HEOOXOIUMBIC
BbIHYKICHHbIC ISl €€ pelieHusi, TPOBOJUTh Pacu€Tbl U OIICHUBATH
3JI€KTPOMAarHUTHbHIE peaTbHOCTh TOJYYEHHOIO 3HAuYeHHUs (U3UUECKOM
Kose0aHus BCJIMHHMHBI,
IlepemeHHBIN TOK. -OIKCHIBATh U3YYEHHBIE CBOMCTBA BEIECTBA; Perrenne yaeOHBIX
CuHyconganbHbII Bu6muortexa [[OK - peliarh pacy€THBIC 3afa4yu C SIBHO 3aJaHHOM HIPaKTHKO-

17  nmepeMeHHBIN TOK. https:/m.edsoo.ru/ff0 = PU3MYECKOH  MOIENBIO, HCHOJB3YsS (DU3UIECKHE = OpUEHTUPOBAHHBIX
MOoOnIHOCTh EPEMEHHOTO cbd34 3aKOHBI W IPHUHIHKIIBI, HA OCHOBE aHajlW3a YCIOBUS 3ajay

TOKa. AMIUTUTYAHOE U

3aga4du BBI6I/IpaTL (I)I/I3I/I‘-ICCKyIO MOACIb, BBIACIATH



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

JEHCTBYIOIIIEE 3HAYEHUE

CHJIBI TOKAa 1

(¢u3HvecKrue BEIUYUHBI U (POPMYIIBI, HEOOXOIUMBIE
Uil €€ peleHus], MPOBOANUTh PACUYETHI U OLICHUBATH

18

19

20

21

22

HAIPsHKEHUS pEaTbHOCTh TOJYYEHHOTO 3HAYeHHUS (PU3UUECKOM
BEJINYUHBI,
Tpancdopmarop. -OIMCBIBAaTh U3YYCHHBIEC CBOMCTBA BEILECTBA; VYcTHBIH ompoc

IIpousBoacTso, nepenaya

1 IoTpeOIcHue

JIEKTPUYECKON SHEPTUU

YcerpoiicTBo u
MPaKTUYECKOE
MIPUMEHEHUE

SJICKTPHUYCCKOI'0O 3BOHKA,

reseparopa
MEPEMEHHOTO TOKA,
JTUHUH 7eKTponepeaad

DKOJIOTUYECKNE PUCKHU
IIPYU IPOU3BOJICTBE
AIIEKTPOIHEPTUH.
Kynbrypa
HCIIOJIb30BaHUS
JIEKTPOIHEPIUH B
ITOBCETHEBHOM KU3HU

MexaHandecKre BOJHBI,
YCIIOBHS
pacrpocTpaHeHHs.
[Tepuoa. Cxopoctb
pactpocTpaHeHUs U
JUTMHA BOJIHBI.
[Tonepeunsie u
MPOJI0JIbHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'poMKoOCTB 3BYyKA.

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
ccad4

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0

-OIMMCbIBATh N3YYCHHBIC CBOMCTBA BCIIICCTBA,

- pewmarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0, HUCHOJB3YysA (U3HUECKUE
3aKOHBI W TPUHIMITBI, HA OCHOBE aHAIM3a YCIOBUS
3ajjaud BBIOMpaTh (U3NYECKYI0 MOJEIb, BBIICNIATH
¢busznueckue BeTUYUHBI U (HOPMYIBI, HEOOXOIUMbBIE
Ui e€ pelleHus, NMPOBOAUTh Pacu€Thl M OLIEHUBATH
pPEaTbHOCTh TIOJYYEHHOTO 3HAYEHHUS (PU3UIECKOM
BEJINYHHBI;

-OINMCBIBATh U3YUYCHHBIC CBOICTBa BC€IICCTBA,

- pemaTh pacy€THble 3a7ayd C SBHO 3aJaHHOMN
¢u3znyecKkoil Mozenplo, HUCHOJb3YysA (U3HUECKUe
3aKOHBl U NPUHIMIBI, HA OCHOBE aHajJIM3a YCJIOBUS
3a/lauyu BBIOMpaTh (PU3UYECKYIO MOJIEb, BBIICISATH
¢u3nyeckre BeIMYUHBI U (HOPMYJIBI, HEOOXOIUMBIE
U e€ pelieHus, MPOBOANTH PAacdEThl M OLIEHUBATH
pPEaTbHOCTh TOJIYYEHHOIO 3HAueHUs (U3UUECKOM
BEJINYHHEI;

-OIIHUCBIBATb U3YUCHHBIC CBOMCTBa BCIICCTBA,

- pemath pacy€THble 3a7aydl C SBHO 3aJaHHOMN
¢bu3znyecKkoil Mozenplo, HUCHONb3ysA (uU3HUECKUe
3aKOHBl W TPUHIMIBI, HA OCHOBE aHalIM3a YCIOBUS
3a/lauyu BBIOMpaATh (PU3UYECKYIO MOJIEIb, BBIJICIATH
¢usnueckre BeIMYUHBI U (HOPMYJIBI, HEOOXOIUMbBIE
U €€ penIeHHs, MPOBOANUTH PAacUEThl M OLIEHUBATH
peaTbHOCTh TOJYYEHHOIO 3HAueHHUs (U3UUECKOM
BEJIMYHHEI;

NPpHUBOJIUTH IIPUMCEPBI BKJ1aJga pOCCHﬁCKHX )51

3apyOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE HAYKH, B

Pemenue yaeOHbBIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3amadq

YcTHbli onpoc
Pemenue yueOHbIX
UIIPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

Pemenue yueOHbIX
U NIPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4

YcTHBII onpoc



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

Bricora Tona. TemOp
3ByKa

DNEeKTPOMAarHUTHbHIE
BOJTHBI, HX CBOMCTBa U

cccOc

bubmuoreka [JOK

OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

-OIMMCbIBATh N3YYCHHBIC CBOMCTBaA BCIIICCTBA,

- pemath pacy€THBIC 3a7adydl C SIBHO 3aJaHHOMN
(GU3MYECKON MOJENbI0, UCHONB3YysS (U3HUSCKUE
3aKOHBI W TPUHIMITBI, HA OCHOBE aHaJIHM3a YCJIOBUS

Pemenue yaeOHbBIX
U TIPaKTHKO-
OpPHEHTUPOBAHHBIX
3amaq

23 CKODOC IIkama https://m.edsoo.ru/ff0 3aga4du BLI6I/IpaTL (1)1/13qu01<on MOJEJIb, BBIACIATH
Tb.
P ccfe0 (¢u3HYecCKrue BEIMYMHBI U (OPMYIIBI, HEOOXOIUMBIC
3JI€KTPOMAarHUTHBIX BOJIH R N
ISl €€ pelieHus, TPOBOAUTh Pacu€Tbl U OIICHUBATH
pEaIbHOCTh TOJMYYEHHOTO 3HAauYeHHUS (HU3HUECKOi
BEJINYUHBI;
-OIMCHIBATh H3Y4YCHHBIE CBOMCTBA BEILECTBA; Pemenue yueOHbIX
- pemlatb pacy€THBIE 3aJaud C SBHO 3aJaHHOM WIIPaKTUKO-
(usugeckoil  MOZENBIO, HCIONL3YS (DH3HYECKHE OPUEHTUPOBAHHBIX
[IpuHUUMIIBI paTnoOCBA3U
3aKOHBl M NPHUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS & 3amau
Y TEJICBUCHUS.
24 3aJlaud BBIOUPATH (PU3UICCKYIO MOJICNb, BBIJCISATH
Pas3Butue cpeacts cBs3u.
busnueckue BeNTUYUHBI U (POPMYIBI, HEOOXOIUMbBIE
Pannonokanus R N
ISl €€ pelieHus, TPOBOJUTh Pacu€Tbl U OIICHUBATH
pEabHOCTh TOJTYYEHHOTO 3HAa4YeHUS (HU3HUECKOi
BEITUYUHBI,
peraTh Ka4eCTBEHHBIE M PaCUeTHBIC 3a/1a4H: KontponbHas
bu6mmoreka [JOK
KonTponbnas pabota BBICTPANBaTh JOTUYECKHU HEIPOTUBOPEUNBYIO pabora
25 https://m.edsoo.ru/ff0 N N
«Konebanus 1 BOJTHBI» cHf8 LETIOYKY PACCYKICHHUH C OMOPO HA U3YUCHHBIC
3aKOHBI,3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,
[Ipamonunennoe NPUBOJNTH TPUMEPHl  BKJIaJa POCCHICKMX H Y CTHBIN ONpOC
pacmipocTpaHeHHUE CBEeTa bubmmoreka LIOK  3apy0exHbIX y4EHBIX-(PU3MKOB B Pa3BUTHE HAYKH, B
26 B OZIHOPOJIHOH cpezie. https://m.edsoo.ru/ff0 = 5p acrenne MIPOIIECCOB  OKPYXKAIOIIEr0 MHpa, B
To4euHbIN HCTOUYHUK cd350 .
pPa3BUTHE TEXHUKHU U TEXHOJIOTHUH;
ceera. JIyd cBera
OTpaeHue cBeTa NIPUBOJUTh TNPHUMEPHl  BKJIAJa POCCUMCKMX UM Y CTHBIN OIIPOC
3aKOHBI OTPAKEHUS Bu6muorexa [IOK 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
27 | csera. [locTpoenue https://m.edsoo.ru/ff0 OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIEr0 MHpa, B

M300paKeHHH B TIOCKOM
3epKaie

cd4e0

Pa3BUTHUEC TEXHUKHU U TGXHOHOFI/Iﬁ;



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0

28

29

[Ipenomnenue cBera.
[TonHoe BHyTpeHHEE
otpaxkenue. [IpenenbHblit
YTOJI ITOJIHOTO
BHYTPEHHET0 OTPaKEHUS

JlaGoparopnas pabota
«M3Mepenune nokasaress
MIPEIOMIICHUS CTEKIIa)»

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cd67a

-OIIMCBIBATh U3YUYCHHBIC CBOMCTBA BCIICCTBA,

- pemath pacy€THbIC 3a7adydl C SBHO 3aJaHHOMN
(Gu3MYECKON MOJENBI0, HCHONB3YsS (U3HUECKUE
3aKOHBI W TPUHIMITBI, HA OCHOBE aHaJIM3a YCIOBUS
3aJjaud BBIOUPATH (PU3UYECKYIO MOJIENb, BBIICISATH
($u3MYecCKrue BEIMYMHBI U (OPMYIIBI, HEOOXOIUMBIC
JUIsE €€ pelleHws], TPOBOANTh PacUEThl U OICHUBATH
pPEaTbHOCTh TOJYYEHHOTO 3HAYCHHUS (PU3UUCCKOM
BEJIMYUHBI,

HCCICO0BAaTh 3aBUCHMMOCTH (bHSPI‘leCKI/IX
BCIIMYHMH C HCIIOJIb30BAHHUCM IIPSAMbBIX H3MepeHHI>iI
MNpUITOM KOHCTPYHUPOBATH YCTAHOBKY, (bHKCI/IpOBaTB
PE3yIbTAaThbl HOHy‘IeHHOﬁ 3aBUCHMMOCTH (1)I/I3I/I‘IGCKI/IX
BCJIMYHH B BUJC Ta6J'II/III )51 Fpa(i)I/IKOB, J€J1aTh BBIBObI
I10 pe3yjibTaTaM UCCJIICAOBAHUSA;

Pemenue yaeOHbBIX
U TIPAKTHUKO-
OPHEHTUPOBAHHBIX
3amaq

JlaGopatopHnas
pabora

30

JInn3sl. IlocTpoenue
n300pakeHUi B JIMH3E.
®opmyJia TOHKOHN JTMH3BI.
VYBenuueHue JIMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
cddle

-OIMMCBIBATh U3YUYCHHBIC CBOMCTBA BC€IICCTBA,

- pewarb pacu€THbIE 3aJaud C SBHO 3aJaHHOU
¢u3nyeckoil Monenblo, UCHONb3YysA (PU3NUECKUe
3aKOHbI U TIPUHLMUIIBI, HA OCHOBE aHAJN3a YCIIOBUS
3ajjaud BBIOMpaTh (U3NYECKYI0 MOJEINb, BBIICNATH
¢uznyeckne BETUYMHBI U (POPMYbI, HEOOXOIUMBIE
JUIsl €€ pelIeHMs], TPOBOAUTH Pacu€Thl U OLCHUBATH
pEaIbHOCTh TOJYYEHHOro 3HAa4YeHUs (HU3HUECcKOi
BEJIMYUHBI,

Pemenne yueOHbIX
U TIPAKTHUKO-
OPHEHTUPOBAHHBIX
3amaq

31

32

JlaGopatopHas pabota
«HccnenoBanne CBOUCTB
M300pakeHH B JIMH3AX»

Jucmepcus ceTta.
CnoxHbll cocTaB 0eJIoro
cBera. L[Ber.
[TpakTrueckas pabota

UCCJIEIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEJIMYUH C
WCIIOJIB30BAHUEM MPSAMBIX HM3MEPEHUN: IIpU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (buKcupoBaTh
pe3ysabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX
BEJIMYMH B BUJIE TaOIUIl U TPapUKOB, AETaTh BHIBOJIBI

[0 pe3yJibTaTaM UCCIICAOBAHUS;

nucciaeaoBaTrb 3aBUCUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C
HCIOJIb30OBAHHUEM TIPSAMBIX I/I3MepeHI/If/’Ii Ipu 35TOM

KOHCTPYUPOBATH YCTaHOBKY, (bI/II(CI/IpOBaTB

JlaGopatopHas
pabota

IIpakTrueckas
paborta



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«Habmonenue
JUCTIEPCUU CBETA

pe3ynbTaThl MOTYYEHHON 3aBUCHUMOCTH (DPH3NUYECKHUX
BEJIMYWH B BHJIC TAOJIHI] U TPadUKOB, JIeJIaTh BHIBOIBI
0 pe3yJIbTaTaM UCCIICI0BAHMUS;

WuTepdepennus ceera.
Judpakuus cBeTa.

but6mmoreka [IOK

NPUBOAUTH INPUMEpPHl  BKJIaJa POCCUMCKHX U

3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B

VYcrHblii onpoc

33 https://m.edsoo.ru/ff0
JudpakimonHas ced? O0BSICHEHHE TMPOLIECCOB OKPYXAIOUIero Mupa, B
pemérka pa3BUTHE TEXHUKU U TEXHOJIOTUH;
NPUBOJAUTh INPUMEPHl  BKJIAaJa POCCUHCKUX U Y CTHBIM OIIpOC
1lonepeuHOCTE CBETOBLIX Bubnnorexa HOK ' 555¢6euupix yudHbIX-QU3HKOB B pasBUTHE HAYKH, B
34 BouH. [lomspuzanus https://m.edsoo.ru/ff0 OGLSCHOHIE [DOLECCOB  OKDVIKAIOLICIO  Mipa. B
cBeTa cf02e pou pyiK 11 pa,
pa3BUTHE TEXHUKU U TEXHOJIOTUH;
-OIMCHIBATh U3YYEHHBIE CBOMCTBA BEILECTBA; Pemenune yueOHbIX
- pemarh pacy€THBIE 3aJa4¥ C SBHO 33JlaHHOM | ¥ NMPaKTHKO-
(u3uuecKo  MOJENBIO, HCIOJB3ysd (M3MYECKHE = OPUEHTHPOBAHHBIX
OnTuueckue mpruOOpHI U
. 3aKOHBI M TPHUHIMIBI, HA OCHOBE aHaJM3a YCJIOBHS & 3aaad
YCTPOWCTBA U YCIIOBHS
35 3aJaud BBIOUPATh (PU3UYECKYIO MOJIENb, BBIIACISATH
ux 6e30macHOro
¢du3nyecKkue BETUYHHBI U (POPMYITBI, HEOOXOTUMBIC
MIPUMEHEHUS R .
U1l €€ pelieHusi, TpOBOAUTh Pacu€Tbl U OILICHUBATh
peaTbHOCTh TOJIYYCHHOTO 3HA4YCHHUS (PU3NUECKON
BEJIMYMHBI,
-OIMCHIBATh U3yYEHHBIE CBOMCTBA BEILECTBA,; Pemienue yueOHbIX
- pemarb pacu€THBIE 3aJa4y¥ C SBHO 33JlaHHOM | ¥ NMPaKTHKO-
FpaHHHLI MMPUMCHHUMOCTHU (bHSI/I‘I@CKOfI MOZCIIbIO, HCIIOJIb3YA (I)I/ISI/ILICCKI/IG OPHUCHTHUPOBAHHBIX
KJIACCUYECKON MEXaHHKH. Bu6mnorexa [JOK  3aKOHBI ¥ NPHMHIMIIBI, HA OCHOBE aHAM3a YCJIOBUS  3amayu
36  IlocTynmarsl CIIEMMAIBLHON https://m.edsoo.ru/ff) = 3a7auu BeIOMpATh (PU3MHYECKYIO MOJENb, BBIAEIATH
TEOPHUU cf862 ¢u3nyeckue BETUYMHBI U (POPMYNbI, HEOOXOIUMBIE
OTHOCUTEITLHOCTH ISl €€ pellieHusi, TPOBOAUTh Pacu€Tbl U OIICHUBATH
pEaATbHOCTh TIOJIYYCHHOTO 3HAYCHHUS (PU3NUECKON
BEJIMYMHBI;
-OIMCHIBATh U3yYEHHBIE CBOMCTBA BEILECTBA; Pemenue yaeOHbIX
OTHOCHUTENBHOCTD pemarb pacd€THBIE 3aJa4M C SBHO 3aJaHHOM M NMpPaKTUKO-
but6mmorekxa [{OK .
37 OOTHOBPEMCHHOCTH. hitos:// d /60 (I)I/I3I/I‘ICCKOI/I MOZCIIbIO, HCIIOJIb3YA (I)I/I3I/ILICCKI/IC OPHUCHTHUPOBAHHBIX
s://m.edsoo0.ru
3amenJieHue BpEMEHU U D 3aKOHBI M TPHUHIMIBI, HA OCHOBE aHAIM3a YCJIOBHS  3ajmaq

COKpall€HUEC NJIWHBL

cfa4?2

3aJaud BBIOUPATH (PU3UYECKYIO MOJIENb, BBIIACISATH
(dbu3HYecKue BEIMYMHBI U (OPMYIBI, HEOOXOIUMBIC



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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Uil €€ peleHus], MPOBOANUTh PACUYETHI U OLICHUBATH
pEATbHOCTh TIOMYYEHHOTO 3HAauYeHUS (HU3HUECKOi
BCJINYMHEI,

38

39

40

41

42

OHeprus U UMIYIIbC
PENATUBUCTCKOM
gacTulbl. CBS3b Macchl €
SHEpPrUeil U UMITYIHCOM.
DHeprust MoKos

KontponbHas padota
«Ontrka. OCHOBEI
CHeIUaaIbHON TEOpUHU
OTHOCUTEIBHOCTH

®otonsl. Dopmyna
[1nanka. DHeprus u
UMIyJabC GOTOHA

OTtkpsiTHE U
WCCIIEIOBAHHE
dotorddexra. OnbITH
A.T. CroneroBa

3akonbl hoTodrdhdexTa.
VYpaBHeHue DitHIITeITHA
st potorddexra.
«KpacHas rpanuma»
dboTodrddekra

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cfc68

bubnuoreka [JOK
https://m.edsoo.ru/ff0
cf610

bubmuoreka [JOK
https://m.edsoo.ru/ff0
cfel6

but6mmorexa [IOK
https://m.edsoo.ru/ffQ
cffc4

but6mmoreka [JOK
https://m.edsoo.ru/ff0
d015e

-OIMHCBbIBATh U3YUYCHHBIC CBOIiCTBa BCIIICCTBA,

- pemath pacy€THBIC 3a7adydl C SIBHO 3aJaHHOMN
(GuU3MYECKON MOJENBI0, UCHONB3YysS (U3HUSCKUE
3aKOHBI W TIPUHIMITBI, HA OCHOBE aHaJIHM3a YCIOBUS
3ajaui BBIOUPATH (PU3UYECKYIO MOJIENb, BBIICISATH
(¢u3UYeCKrue BEIMYMHBI U (POPMYIBI, HEOOXOIUMBIC
JUIsE €€ pelleHws], TPOBOANTh PacUEThl U OICHUBATH
pPEaTbHOCTh TOJYYEHHOTO 3HAYCHUS (PU3UUCCKOM
BCJIMYUHEI;

peuiaTth Ka4€CTBCHHLIC U PACUYCTHLIC 3ada4du:
BBICTPAanNBATh JIOTUYCCKU HECIIPOTUBOPCUUBYIO
LCIMOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC
3aKOHBI,3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘-IGCKI/IG SIBJICHUS

OPUBOJUTH TPUMEPHl  BKJIQJAa POCCHICKHX W
3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
OOBSCHEHHE TIPOLIECCOB OKPYXKAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

-OIIHUCBIBATb U3YUCHHBIC CBOMCTBA BCIICCTBA,

- pemath pacy€THble 3a7aydl C SBHO 3aJaHHOMN
¢u3nyecKoil MOJenplo, HUCHONB3ysAd (U3HUEcKUe
3aKOHBl W NPUHIMIBIL, HA OCHOBE aHalIM3a YCIOBUS
3a/lauyu BBIOMpaTh (PU3UYECKYIO MOJIEb, BBIICISATH
¢u3nyeckre BeIMYUHBI U (HOPMYIBI, HEOOXOIUMbBIE
JUIsl €€ pelleHus], MPOBOAUTh Pacu€Thl U OLICHUBATh
pPEaTbHOCTh IOJYYEHHOI'O 3HAUYeHHUs (U3UUECKOM
BEJIMYHHEI;

-OIIMCHIBAaTh N3yUEHHBIE CBOMCTBA BEIIECTBA;

- pewmarb pacu€THbIE 3aJaud C SBHO 3aJaHHOU
¢u3nueckoil Monenblo, UCHONb3YysA (PHU3NUECKUe
3aKOHBI U TPUHLUIIBI, HA OCHOBE aHAaJIN3a YCIIOBUS
3ajjauu BBIOMpATh (U3NYECKYI0 MOJEINb, BBIACIATH
¢uznyeckue BENUYMHBI U (POpPMYbI, HEOOXOIUMbBIE
JUlsl €€ pelleHMs], IPOBOAUTh Pacué€Thl U OLICHUBATH

Pemenue yaeOHbIX
U MIPaKTUKO-
OPHECHTUPOBAHHBIX
3aga4

KonTponbhas
pabora

YcTHBII onpoc

Pemenne yueOHbIX
U NIPaKTUKO-
OpPUEHTUPOBAHHBIX
3a1a4

Pemenne yueOHbIX
U NIPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4
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pEATbHOCTh TOMYYEHHOTO 3HAauYeHUS (HU3MUECKOi
BEJIMYMHBI;

JaBnenne cBeta. OnbIThI
I1. H. JIebenena.

bubmuoreka [JOK

-OIMMCBIBATh N3YYCHHBIC CBOMCTBaA BCIIICCTBA,

- pewarb pacy€THbIC 3aJa4d C SBHO 3aJaHHOU
busznyecKkoil Mozenplo, HUCHONb3ysAd (U3HUECKUe
3aKOHbl M NPUHLHUIBI, HA OCHOBE aHajau3a YCJIOBUSA

Pemenue yaeOHbBIX
U TIPaKTHKO-
OPHEHTHPOBAHHBIX
3amaq

43 9 https://m.edsoo.ru/ff)  3amaun BHIOMPaTh (DU3HUYECKYIO MOJENb, BBIICIATH
XuMuYeckoe JeicTre
cBeTa d04a6 (1)1/131/1t¥.ec1<ne BEJIMYMHBI U Q)OpMyH.I.:I, HE0OX0IMMbIe
JUIsl €€ pelleHus], MPOBOAUTh PacuéThl U OLCHUBATDH
pPEATbHOCTh TIOMYYEHHOTO 3HA4YCHUS (HU3MUECKOM
BEJIMYMHBI;
-OIHMCHIBATh H3Y4YCHHBIE CBOMCTBA BEILECTBA; Pemenune yueOHbIX
Texnuueckne - pemarb pacy€THBIE 3aJa4d C SBHO 33JaHHOM M MPAaKTUKO-
YCTPOWCTBA U (u3uuecko  MOJENBIO, HCIOJB3ysd (M3MYECKHE = OPUEHTHPOBAHHBIX
MIPAKTUIECKOe 3aKOHBI W TPHUHIMIIBI, HA OCHOBE aHAM3a YCJIOBUS  3aja4
44  mpUMCHCHHE: 3aJaud BBIOMPATh (PU3UYECKYIO MOJENb, BBIIACISATH
(hoTORIEMEHT, ¢du3nyecKkue BETUYHHBI U (POPMYIBI, HEOOXOTUMBIC
(dhoTogaTUNK, COTHETHAS JUist €€ pelleHus], MPOBOAUTh PacuéThl U OILCHUBATH
Oarapesi, CBETOANO] pEaTbHOCTh TOJYYEHHOTO 3HAYEHHUS (PU3UIECKOM
BEJIMYMHBI,
-OIMCHIBATL U3YYEHHBIE CBOMCTBA BEILECTBA; Pemenue yueOHbIX
- pemiath pacyETHBIE 3alauyd C ABHO 33JaHHOH = U MMPaKTUKO-
(bI/BI/I‘{eCKOﬁ MOACIBIO, HCIIOJIb3YA (I)I/ISI/ILICCKI/IG OPUECHTHUPOBAHHBIX
Pemenue 3anay nmo Teme Bu6morexka [[JOK  3aKOHBI M IIPUHIMIIBI, HA OCHOBE aHAIM3a yCJIOBUS  3aj1adq
45 | «DnemMeHThl KBaHTOBOM https://m.edsoo.ru/ff0 3ama4u BBIOMPATH (PUINYECKYIO MOJIENb, BBIACISTH
ONTUKI d0302 ¢u3nyeckue BENUYMHBI U (POPMYNbI, HEOOXOIUMBIE
JUIsE €€ pelleHus], MPOBOAUTh Pacu&Thl U OICHUBATH
pPEATHHOCTh TIOMYYCHHOTO 3HAYCHHUS (HU3MUECKOM
BEJIMYMHBI;
-OIKCHIBATh U3yUECHHbIE CBOMCTBA BEIIECTBA; Pemenne yaeOHBIX
Mosess atoma ToMcora. - pemarth pacuCTHbIC 3ajauM C ABHO 3AMAHHOM M MPAaKTHKO-
Ombithi Pesepdropria 1o Bu6miorexa OK (pusnueckoil  MOJENBIO, HCNONb3yd (M3MYECKHE OPHEHTHPOBAHHBIX
3aKOHBI W TPHUHIMITBI, HA OCHOBE aHAW3a YCIIOBUS = 3a1ad
46 | paccesHUIO O-9acTHII. https://m.edsoo.ru/ff0

HHaHeTapHaﬂ MOACIIb
aToMa

d091a

3ajjauu BBIOMpATh (U3NYECKYI0 MOJEINb, BBIICIATH
¢usnyueckue BEMUYMHBI U (POPMYbI, HEOOXOIUMBIE
JUIsl €€ pelIeHMs], IPOBOAUTH Pacu€Thl U OLICHUBATh
pPEATbHOCTh IOJYYEHHOI'O 3HAYeHUs (U3NUECKOM
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BCJIMYHHBI,

NPUBOAUTH INPUMEPHI  BKIAJa POCCUHUCKUX U

Pemenne yaeOHbIX

budmuoreka LIOK 50 6esinpix yudnbix-(pusnkos B passutie Hayku, B M MPAKTHKO-
47 HOCTyﬂaTBI Bopa httDS://m.edSOO.I'U/ffO OPHUEHTUPOBAHHBIX
O00BSICHEHHE TMPOLIECCOB OKPYXAIOUIero MHpa, B
dOafa . 3a1au
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;
-OIKCHIBATh U3yUYCHHBIE CBOMCTBA BEIIECTBA; Permenue yqe6HLIX
" CHIC Buoauoreka I_[OK - pemaTrh pacyETHBIE 3aJa4u C SIBHO 3aJaHHOU | o MPaKTUKO-
3JIy4eHHE U "
o y: exme GOTOHO https://m.edsoo.ru/ff0 = pusHyeckoil MozeNbIO, HUCHONB3YS (PU3MUECKUE OPHEHTUPOBAHHBIX
MOTJIOIICHH TOHOB
;ue dOafa Pemenue 3aKOHBl M IPHUHIMIBI, HA OCHOBE aHAJIM3a YCIOBHS & 3aaau
IIPU TIEPEXO/I€ aTOMA C
48 p PEXOaL yueOHBIX U 3aJaud BBIOMPATh (PU3NYECKYIO MOJENb, BBIIACISATH
OJIHOTO YPOBHsI SHEPIUHU
; yp B P MPaKTUKO- ¢usnveckre BeTMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE
Ha oil. Buzsl R N
APyT A OPUEHTHPOBAHHBIX  JJiA €€ PEIlEHHUs], MPOBOJUTh PACUYEThl U OLICHUBATH
CIEKTPOB >
P 3a1a4 pEaTbHOCTh TOJYYEHHOTO 3HAYEHHUS (PU3UIECKOM
BEJIMYUHBI;
BoIHOBBIE CBOMCTRA -OIIMCBIBAaTh U3yYEHHBIEC CBOWCTBA BEIIECTBA; Perrenue yaeOHbIX
B - pemlatb pacy€THBIE 3aJaud C SBHO 3aJaHHOM W MPaKTUKO-
yacTull. BonHsl e .
Bpoi I Al (u3MYIECKON  MOZENBIO, MCHONB3ys (DU3MUECKUE OpPHMEHTUPOBAHHBIX
WIS
KopryckysspHo- Bbubnuoreka [IIOK  3aKOHBI W MPUHIMIIBI, HA OCHOBE aHAIM3a YCJIOBHA & 3ajau
49 BOJIHOBOM ITVAJIH3M https://m.edsoo.ru/ff) 3amauu BBIOMpaATh (PUIUYECKYIO MOJZIETb, BBIICIATH
C Y ' dOca8 ¢usnyeckre BeIMYUHBI U (HOPMYIBI, HEOOXOIUMBIE
MOHTaHHOE U R N
JUIs €€ penieHus, IPOBOAUTh PAcUEThl U OLICHUBATh
BBIHY)KJICHHOE s
YA pPEaTbHOCTh TOJYYEHHOIO 3HAueHUs (U3UUECKOM
U3JIy4CHUE
yi BEJINYUHBI,
OTtkpbITHE MPUBOJUTL TIPUMEPHl  BKJIQJa POCCHUUCKMX |  PerieHue yueOHBIX
PaTlnOAKTUBHOCTH. Bu6mmoreka [IOK 3apyOeKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE Hayku, B U IPAKTHKO-
50 Omneitel Pesepdopaa no https://m.edsoo.ru/ff) OOBSICHEHHE IPOIECCOB OKpykKaromero wmupa, B OPHCHTHPOBAHHBIX
OINPEIETICHUIO COCTaBa . 3a1a4
dofd2 pa3BUTHE TEXHUKHU U TEXHOJIOTHH;
PaaNO0aKTUBHOTO
W3ITYy4eHUS
-OIKCHIBaTh U3YUCHHBIE CBOMCTBA BEILIECTBA; Pemrenue yqe6HLIX
Cgoiicta anbda-, 6eta-, - pemarh pacy€THBIE 3a/Ja4¥ C SBHO 33JlaHHOM = ¥ MPaKTHUKO-
raMMa-u3nydeHus. (usuueckoil  MOJENBIO, HCNONb3yd (HM3MYECKHE OPHEHTHPOBAHHBIX
51 BrusiHue 3aKOHBl M IPHUHIMIBI, HA OCHOBE aHAJIW3a YCJIOBHS & 3amau

PaaAOaKTUBHOCTH HA
KHUBBIC OpraHU3MBbI

3ajjauu BBIOMpATh (U3NYECKYI0 MOJEINb, BBIACIATH
¢uznyeckue BENUYMHBI U (POpPMYbI, HEOOXOIUMbBIE
JUlsl €€ pelleHMs], IPOBOAUTh Pacué€Thl U OLICHUBATH
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pEATbHOCTh TOMYYEHHOTO 3HAauYeHUS (HU3MUECKOi
BEJIMYMHBI;

OTkpbITHE IPOTOHA U
HEWUTpoHa. M30TomE!.
Annpa-pacna.

bubmuoreka [JOK

-OIMMCBIBATh N3YYCHHBIC CBOMCTBaA BCIIICCTBA,

- pewarb pacy€THbIC 3aJa4d C SBHO 3aJaHHOU
busznyecKkoil Mozenplo, HUCHONb3ysAd (U3HUECKUe
3aKOHbl M TPUHLMIBI, HA OCHOBE aHajIu3a YCJIOBHUS

Pemenue yaeOHbBIX
U TIPaKTHKO-
OPHEHTUPOBAHHBIX
3amaq

52 | DNeKTpOHHBIN U https://m.edsoo.ru/ff0 3amaud BBIOMPATh (PU3NYECKYIO MOJENb, BBIIACISATH
MO3UTPOHHBIN OeTa- d1162 ¢usnveckre BeTMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE
pacnan. I'amma- s €€ peleHus, IPOBOAUTL PACUEThl U OLICHUBATH
U3J1y4YEHUE pPEaTbHOCTh TOJYYEHHOTO 3HAYCHHUS (PU3UUECKOM
BEIIMYUHBI,
-OIHMCHIBATh H3Y4YCHHBIE CBOMCTBA BEILECTBA; Pemenue yueOHbIX
DHeprus CBs3U N N
- pemath pacy€THBIE 3ala4yd C SIBHO 3aJaHHOM | IPAKTHKO-
HYKJIOHOB B sIIpe€. »
STaepHbIE PeaKwiy (u3uuecko  MOJENBIO, HCIOJB3ysd (M3MYECKHE = OPUEHTHPOBAHHBIX
HﬂeprIﬁpeaKTO . Bubnuoreka [IJOK  3aKOHBI W MPUHIMIIBI, HA OCHOBE aHAIM3a YCIOBUS & 3a1a4
53 n O%J'IGMLII) p- https://m.edsoo.ru/ff0  3a7auu BbIOMpPaTh (U3NYECKYI0 MOJEINb, BBIICIATH
P ’ d1356 ¢usnveckre BeIMUUHBI U (HOPMYIBI, HEOOXOIUMBIE
[IEPCIIEKTUBBI, R N
U1 €€ peleHus, IPOBOAUTL PACUEThl U OLICHUBATH
JKOJIOTMYECKUE aCIEKThI .
. pEaTbHOCTh TOJYYEHHOTO 3HAYEHHUS (PU3UIECKOM
SIICPHOU DHEPIreTUKU
BEIIMYUHBI,
DneMeHTapHbIE YaCTULIBI. -OIIMCBIBATh U3yYEHHBIE CBOMCTBA BEIIECTBA; Pemenne yaeOHBIX
OTKpBITHE TIO3UTPOHA. - pemarb pacy€THBIC 3aJa4d C SBHO 3aJaHHOM W MPaKTUKO-
MeTtoap! HaONMIOIEHUS U ¢usnueckol  MOzENBIO, MCIONB3Ys  (hU3HUYECKUE OpUCHTHPOBAHHBIX
perucrpauuu 3aKOHBl W IPUHLUIIBI, HA OCHOBE aHaiau3a YCIOBUSA 3amad
bu6nuorexa [IOK 6
54  ONEMCHTApHBIX YACTHLL. httos: /. edsoo.ra/ff0 3ajjauu BBIOMpaTh (U3NYECKYI0 MOJEINb, BBIICNIATH
Kpyrusrii cTon dOeD3é : : ¢u3nyeckue BENUYMHBI U (POPMYNbI, HEOOXOIUMBIE
«DyHIaMeHTalIbHBIE I Ui €€ pelieHus, IPOBOAUTL PACU€Thl U OLICHUBATh
B3aUMOJICHCTBHUS. pEaIbHOCTh TOJYYEHHOrOo 3HAaYeHUs (HU3HUECKOi
EnuncTBO usnyeckoit BEJIMYMHBI,
KapTUHBI MUPa»
Dranbl pa3BUTHS -OIMChIBAaTh U3YUYCHHBIEC CBOMCTBA BEILIECTBA; Pemenne yaeOHBIX
ACTPOHOMMUHU. - pemarb pacy€THBIC 3aJa4d C SIBHO 3aJIaHHOM =W MPaKTHKO-
HpI/IKJIaI[HOG u (I)I/I3I/I‘IGCKOI71 MOZCIIbIO, HCIIOJIB3YA q)HSquCKI/Ie OPHUCHTHUPOBAHHBIX
55 | MUPOBO33peHYECKOE 3aKOHBl M IIPUHLMIIBI, HA OCHOBE aHaau3a YCIOBUS 3amaq

3HAYEHHE aCTPOHOMHUH.
Bun 38é31H010 HEOA.
Co3zBesnusi, sipKue

3a7auu BBIOMpATh (U3NYECKYI0 MOJEINb, BBIICIATH
¢usnueckre BeIMYUHBI U (HOPMYJIBI, HEOOXOIUMbBIE
U €€ pemeHus, MPOBOJUTh PACUYETHI U OLICHUBATH
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3BE3/IbI, IIJIAHETHI, UX
BUJMMOC ABH)KCHHEC.
ComHe4uHasi cucTeMa

pEATbHOCTh TOMYYEHHOTO 3HAauYeHUS (HU3MUECKOi
BEJIMYMHBI;

Comnune. Congeynas

-OIMHCBbIBATh U3YUYCHHBIC CBOIiCTBa BCIIICCTBA,

- pemath pacy€THBIC 3a7adydl C SIBHO 3aJaHHOMN
(GuU3MYECKON MOJENBI0, UCHONB3YysS (U3HUSCKUE
3aKOHBI W TIPUHIMITBI, HA OCHOBE aHaJIHM3a YCIOBUS

Pemenue yaeOHbIX
U MIPaKTUKO-
OPHECHTUPOBAHHBIX
3aga4

56 | aktuBHOCTbH. McTOUHMK 3ajaui BBIOUPATH (PU3UYECKYIO MOJIENb, BBIICISATH
sHepruu CoJiHIIa U 3BE3N (¢u3UYeCKrue BEIMYMHBI U (POPMYIBI, HEOOXOIUMBIC
ISl e€ pelieHus, TPOBOAUTh Pacu€Tbl U OIICHUBATH
pEabHOCTh TOJYYEHHOTO 3HAauYeHHUS (HU3HUECKOi
BEJIMYMHBI,
3BE3ABI, X OCHOBHBIE -OIKCHIBATh U3yUYCHHBIE CBOMCTBA BEIIECTBA; Pemenne yueOHbIX
XapaKTEPUCTUKHU. 3BE3IBI - pewlatb pacy€THBIE 3aJaud C SBHO 3aJaHHOM W MPaKTUKO-
[JIaBHOU (1)I/IBI/I‘I€CKOI71 MOZCJIbIO, HCIIOJIb3YA (1)I/I3I/II-IGCKI/16 OpPUECHTHUPOBAHHBIX
MOCJIeI0BATEILHOCTH. 3aKOHBl M NPHUHIMIBI, HA OCHOBE aHaJIM3a YCIOBHS & 3aaau
57 BuytpenHnee cTpoenue 3aJjaud BBIOUPATH (PU3UYECKYIO MOJICNb, BBIICISATH
3B&31. CoBpeMEeHHbIE ¢busznueckue BeNUYMHBI U (POPMYIBI, HEOOXOIUMbBIE
MPEJCTABICHUS O ISl €€ pelieHus, TPOBOJUTh Pacu€Tbl U OICHUBATH
MIPOUCXOKIACHUH U pEAbHOCTh TOJTYYEHHOTO 3HAa4YeHUS (HU3HUECKOi
sporonuu CoJHIA U BEJIMYHNHEI;
3BE3
-OIKCHIBaTh U3YUCHHBIE CBOMCTBA BEILIECTBA; Pemrenne yueOHbIX
- - penraTtb pacuéTHLIE 3ada4u C sABHO 34, aHHOHI U IIPAKTUKO-
Mneunsii [Tyt — Hama P pas A P
bu3nYECKO MOAENBIO, UCTIONB3YS (PUBUUECKUE OPUEHTUPOBAHHBIX
l'anaktuka. [Tonoxenne
3aKOHBI U TIPUHITUTIBI, HA OCHOBE aHAJIN3a YCIOBUS 3amau
u asrxenne ConHia B
58 3aJjauy BBIOMPATh (PU3NYECKYIO MOJEIb, BBIJIENATh
l'anakTtuxke. ['anakTuku.
N ¢bu3nyecKue BeIUYUHBI U GOPMYJIIbI, HEOOXOIUMbIE
UYEpHble ABIPHI B s1/1pax n N
CUTAKTIK JUIs1 €€ peleHus1, TPOBOJUTh PacUyEThl U OLIEHUBATh
PEaTbHOCTh MOTYYEHHOTO3HAYCHHS (PU3HUECKOU
BEJIMYMHBI,
- pemaTh KauyeCTBEHHBIC 3a/Jaud C SBHO 3ajaHHON Pemenue yueOHBIX
Bcenennas. Paz6eranme N
bu3MUecKoil MOJENbl0, HUCHONB3YysSd (U3MUECKHUE U MPAKTUKO-
rajiaktuk. Teopus
3aKOHBI M TPUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHUS OPHEHTHPOBAHHBIX
59  Bonbuioro B3phiBa.
3aJaud BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATH 3a/1a4

PennkroBoe uznyudenue.
MeraranakTuka

¢duznyeckne BENTUYMHBI U (POpPMYbI, HEOOXOIUMBIE
Il €€ peleHus], IPOBOJANUTh PACUYETHI U OLICHUBATh




pEATbHOCTh TOMYYEHHOTO 3HAauYeHUS (HU3MUECKOi
BEJIMYMHBI;

- pemath Ka4eCTBEHHBIX 3aJaud C SBHO 3aJaHHOW PemieHune yueOHbIX
¢u3nyeckoil MOZAENbI0, HCHONB3YsS (U3NYECKUE U MPAKTUKO-
3aKOHBl W TPUHIMIIBI, HA OCHOBE aHAJIHM3a YCIOBUS OPHEHTHUPOBAHHBIX
Hepemennsie mpoGiemMbl 3a1a4d BHIOMpaTh (DU3MYECKYI0 MOJENb, BBIICIATH = 3a1ad
aCTPOHOMUU ¢usnveckre BeIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE
Uit e€ peleHus, MPOBOANUTh PAcUYEThl U OIICHUBATH
pEaTbHOCTh TOJYYEHHOTO 3HAYeHHUS (PU3UUECKOM
BEJINYMHBI;

peuiaTh Ka4€CTBCHHLIC U PACUYCTHLIC 3ada4du: KOHTpOJII)HaH pa60Ta
BBICTPAanNBATh JIOTUYCCKU HECTIPOTUBOPCUUBYIO
LOCIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>’I Ha U3Y4YCHHBIC
3aKOHBI,3aKOHOMCPHOCTHU 1 (1)I/I3I/I‘-ICCKI/IG SABJICHUS,

KontponbsHas padora
«DJIEMEHTBI aCTPOHOMUHU 1 1
U acTpopU3uKm»

O06o06maromui ypox.

pemiaTh KA4YE€CTBCHHLIC 3a/Ja4n: BhICTPAUBATDh

Pemenue yueOHbIX

Ponp ¢puszuku u JIOTMYECKU HEMTPOTHUBOPEUUBYIO LIEMOUKY U MIPAKTHUKO-
aCTPOHOMUU B pacCyKIeHHI C OTIOPOii Ha H3yYCHHBIEC 3aKOHBI, OPHEHTUPOBAHHBIX
62 aKOHOMquCKoﬁ,U 3aKOHOMEPHOCTHU U (pU3NYECKUE SIBICHUS; 3a1a4
TEXHOJIOTUIECKOH,
COLIMAJIBHOW U 9TUYECKOMN
cdepax IeaTeTbHOCTH
YeJI0BeKa
O6o0maromuit ypox. pelaTh KaueCTBEHHBIE 3a7]aui: BBICTPAUBATh Pemienue yueOHbIX
Poins 1 MecTo Guznku u JIOTHYECKH HETTPOTHBOPEUUBYIO IETIOUKY U TIPAKTHUKO-
63 | acTpoHOMHUU B paccyXJeHH ¢ OMOpoil Ha U3yUEeHHbIE 3aKOHBI, OPHEHTUPOBAHHBIX
COBPEMEHHOW HayYHOM 3aKOHOMEPHOCTH M (PU3NYIECKHE SIBICHUS; 3amad
KapTHHE MHpa
O60061maronuit ypox. peliaTh KayeCTBEeHHbIE 3a/Ja4l: BHICTPAauBaTh Pemenue yueOHbIX
Ponb dpusnueckoii JIOTHYECKH HEMTPOTHBOPEUUBYIO LIETOUKY U MIPAKTHUKO-
4  Teophu B dbopMupoBaHUT pacCyKIeHHH C OTIOPOii Ha H3yYCHHBIEC 3aKOHBI, OpPHEHTHUPOBAHHBIX
MPEJCTaBICHUN O 3aKOHOMEPHOCTHU M (PU3NYECKHE SIBICHUS; 3a1a4
¢bu3nyecKoil kKapTuHe
MHUpa
Oo6o0maromuit ypox. pelaTh KaueCTBEHHBIE 3a]aui: BHICTPAUBATh Pemenue yaeOHbIX
65 | Mecto ¢pusnueckoin JIOTUYECKH HETIPOTHBOPEUUBYIO LIETIOUKY U MPaKTUKO-

KapTHHBI MUpPa B 00I11eEM

paccymneﬂnﬁ C OHOpOﬁ Ha U3YYCHHBIC 3dKOHBI,

OPHUCHTHPOBAHHBIX




Py COBPEMEHHBIX 3aKOHOMEPHOCTHU M (PU3HYECKHE SIBICHUS; 3a1a4
€CTECTBEHHO-HaY4YHbIX
IIPEJCTABICHUN O
IpUpoie
- pemath Ka4eCTBEHHBIX 3aJauyd C SBHO 3aJaHHOW PemieHue yueOHbIX
¢bu3nyeckoil Monenblo, MCMHONB3YS (PU3MUECKUE | MPAKTUKO-
IToBTOpeHne. MaruutHoe 3aKOHBI U NPHUHLMUIIBI, HA OCHOBE AaHAJIM3a YCJIOBUS OPHUEHTHPOBAHHBIX
66 | more. 1 3ajjauu BbIOMpaTh (U3NYECKYI0 MOJEIb, BBIACNIATH = 3a7ay
DneKTpOMarHuTHast ¢usnveckre BeTMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE
MUHAYKIUS Ul €€ pelleHus, NMPOBOAUTh Pacd€Thl U OLIEHUBATH
pEaTbHOCTh TIOJYYEHHOTO 3HAYEHHUS (PU3UIECKOM
BEJIMYUHBI;
- peuath KayeCTBEHHBIX 3aJaud C SBHO 3aJaHHOM PemeHue yueOHbIX
¢u3nyecKkoil MOJENbl0, HUCHOJB3YysAd (U3UYECKHUE U MPAKTUKO-
[ToBTropenue. OnTuka. 3aKOHBl U NPUHIMIBIL, HA OCHOBE aHajJIM3a YCIOBUS OPHUEHTUPOBAHHBIX
67 OCHOBBI CrIEIMATILHOM 1 3a7auyu BBIOMpATh (U3NYECKYI0 MOJEINb, BBIACIATH = 3amad
TEOpHUH ¢usnyeckrue BeIMYUHBI U (HOPMYIbI, HEOOXOIUMBIE
OTHOCHUTEJIbHOCTH JUsl €€ pelleHus], IPOBOAUTh pacu€Thl U OLICHUBATH
pPEaTbHOCTh IOJIYYEHHOI'O 3HAueHUs (U3UUECKOM
BEJINYHHEI;
- pemaTh Ka4eCTBEHHBIX 3a/audl C SBHO 3ajaHHOW Pemenune yueOHBIX
¢u3nueckoil Monenblo, UCHONb3ysd (QU3UUYECKUE | MPAKTUKO-
[ToBTOpenue. Kanrtosas BuGmmorexa [OK 3aKOHBI U IPUHLUIIBI, HA OCHOBE AaHAJIM3a YCIIOBUS OPHUEHTHPOBAHHBIX
63 ¢bu3nka. JneMeHThI 1 httos://med o SAATH BbIOMpPATh (U3NYECKYI0 MOJENb, BBIACNIATH 3a7ay
PS://M.€dSO0.ru
aCTPOHOMUU U 41784 ¢u3nyeckue BENUYMHBI U (POPMYbI, HEOOXOIUMBIE
acTpo(U3HUKH . Ul e€ pelleHus, MPOBOAUTh Pacd€Thl M OLIEHUBATH
pEaIbHOCTh TOJYYEHHOrO0 3HAaYeHUs (HU3HUECKOi
BEJIMYUHBI;
OBUIEE KOJIMYECTBO 63

YACOB I1O ITPOI'PAMME
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