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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 06a30BOro ypoBHS Ha YPOBHE CpPEIHErO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUW M TPEOOBAHHI K pe3yibTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeacraBieHHbix B OI'OC
COQO, a Takxke ¢ yué€rom (QenepanbHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHIIENIMM TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickoi denepanuu, peATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe POTPAMMBI.

CopepxaHue mnporpaMMbl MO (HU3MKE HANpaBiIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 xmaccoB mpwu
oOy4eHHH UX (PU3MKE Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiM GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTam
oOyueHus, a TaK)K€ YUYHUTHIBAET HEOOXOJUMOCTb peaTu3alMi MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTEeCTBEHHO-HAYyYHBIMU Y4YeOHBIMH TMpeaMmeTamu. B Heit
OTIPEENSIIOTCS OCHOBHBIE LEIM M3Yy4YEeHMs] (PU3UKU HA YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus, MIAHUPYEMbIE PE3YyJIbTaThl OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeJIMEeTHbIe, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca U3k Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cozepkaHue yueObHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHsl.

®du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX NPUPOJbI, BBICTyHas B
KauecTBe y4eOHOIo IpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbBIN BKIIAJ B CUCTEMY
3HaHMU 00 okpyskaromem mupe. [lIkonbHbIA Kype PU3NKH — CHCTEMOOOPa3yIOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHbI
JeXaT B OCHOBE IMPOIECCOB U SIBIICHUW, HM3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuzudeckoir reorpaduerd U acTpoHoMmueil. lcmonb3oBaHME U AKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpelessieT XapakTep U pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHsS HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMHU WM JPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa OOydarluxcs, B (GOPMHPOBAHUE YMEHUN NPUMEHSThH
HAy4YHBIH METOJI TO3HAHHUS NIPU BBIIOJHEHUN UMHU Y4E€OHBIX UCCIEA0BAHMI.



B ocHOBy kypca ¢u3WKK AJi1 ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAI HUACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTHYECKU
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCeX pa3fesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (QU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (U3UKU
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Beagymum B Kypce sBIseTcA
dbopMupoBaHUE MPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUHU, BEIIECTBE U
mnoJie.

Hoes eymanumapuzayuu. EE peanuzainus npeanosaracT HCIOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHLIHANA (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U KOJIOTMUYECKUMU TIPoOIeMamMu.

Hoess npuknaonoii  nanpaenennocmu. Kypc ¢Gusukum  mpeamnosiaraer
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKHUX W TEXHOJIOTMYECKUX MPHUIIOKEHHM
U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocusayuu peanusyeTcs TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKMM TMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUM M TEXHOJOTHUW, a TaKKe OOCYXICHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (M3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (U3MUecKue Teopuu (PopMUpOBaAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3NYECKON TEOPUHU, POIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IMPEACTABICHHMSIX O MPHUPOJAE, TpaHULAX
NPUMEHUMOCTH TEOPUH, JJIi ONUCAHUS €CTECTBEHHO-HAYUYHBIX SIBICHUN WU
MIPOIIECCOB).

CHCTEMHO-AESITENIBHOCTHBIN MOAX0J B Kypce (PU3MKHU peau3yeTrcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITeTbHOCTH O00YyYaroIIMXCs.
s 6a3oBoro ypoBHSL Kypca (U3MKA — OTO HCIOJIb30BAHUE CHUCTEMBbI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX PpadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMN CIHCOK YUYEHHYECKUX
NPaKTHYECKUX paboT. BolieneHue B yka3aHHOM MepedyHe J1abopaTOpHBIX padorT,
MPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAECTCS Yy4YaCTHUKaAMHU
o0pa3oBaTeIbLHOTO TMpoIecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
OocHalleHUs KaOuHera ¢usuku. Ilpm 3TOM oOecreuuBaercs OBJIAJACHUE
OOyYaloOlMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMsSI, HCCIIECIOBAHMUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH W T[IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJI0KEHHBIX TUIIOTES.



bonpiioe BHUMaHWE YHIENSAETCS PELICHUI0 PAacdYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3aJlaHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJISIONINE PUMEHITh U3YUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOrO paszzesia Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HbIX pa3aenoB. JJis KAYECTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3a/IaHUs Ha
OOBsICHEHHE TPOTEKaHUsl (PU3MYECKHX SIBIEHUW M MPOIECCOB B OKPYKAIOIIEH
KU3HHM, TpeOyrolyue BbIOOpa (HU3NYECKOM MOJEIU MJisd CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecredYeHnI0 ydeOHOro mpolecca 0a30BbIi YpOBEHb Kypca
(GbU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSIX
IPEeIMETHOrO0 KaOWHeTa (PM3MKM WIM B YCJIOBHUSX WHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMKiIa. B kabuHeTe (U3MKM NODKHO OBITH
HE0oOXoaMMoOe J1labopaTopHOE OO0OpYJOBAHME JJIs BBIMOJIHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKe YYEHUYECKHX MPaKTUYECKUX PaboOT M JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpanlmoHHOE  000pyJoBaHuEe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPEUUCIECHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpALM IS
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, JMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHEHHM.

JlabopaTopHoe 000pynOBaHHE MJII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamommuxcsa. TemMaTH4ecKue KOMIUIEKTHI
JabopaTopHOTo O00OpPYAOBaHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX W IMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX J1a00PATOPHUH.

OCHOBHBIMM LIEJIAMH U3y4€HUs QUMK B 001IEM 00pa30BaHUHU SBIISIOTCS:

o (opMupoBaHME HUHTEpeca MU CTpeMJCHHsS OOydYaloIUXCs K HaydYHOMY
W3YYEHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATEIBCKOrO0 OTHOIIECHHSI K OKPYXKAIOIUM SIBJICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHMSI KaK pe3ysbTara H3y4YEeHHs
OCHOB CTPOEHHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUH OOBSACHATH SBJIECHUA C HCIOJIb30BAHHEM
(bu3HYeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O poNM (PUMKHU JJs1 PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.



JlocTikeHne STUX 1elield 00ecreunBaeTCsl pelieHneM CIIeIyIomnX 3a1a4 B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

e TMpuoOpeTeHue  CUCTEMBbl  3HaHMH 00  oOumx  (QuMyecKux
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOPUSIX, BKJIIOYAst MEXaHHUKY,
MOJICKYJIIPHYIO  (DH3UKY, OJJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY u
AJIIEMEHTHI acCTPOPU3UKH;

e (¢opMuUpOBaHHME YMEHHUM TMPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
oObsICHEHUS (PU3MYECKUX SBICHUM B TpPUPOAEC U [JJIsi MPUHATHUS
MIPAKTUYECKUX PELICHUM B MIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB peEUICHUS pPAa3IMYHbIX 3a7ad C SBHO 3aJaHHOU
¢dbuznyeckoil MoOJEIbl0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSTEILHOE
co3JaHue PU3NUEeCcKO MOJIENH, aICKBAaTHOU YCIOBUSM 3a1a4H;

e TMOHWMaHUE (UBMYECKUX OCHOB WM TPHUHIIUIIOB JIEUCTBHS TEXHUYECKUX
YCTPOUCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny,

e OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(GU3HYECKUX DKCIEPUMEHTOB, aHAIW3a M HHTEPIIPETAIllid HWH(POPMAIINH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCJIOBUU JJISl Pa3BUTHUA YMEHHUH MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
obpazoBanus orBoautcs 170 gacoB: B 10 kitacce — 68 yacoB (2 yaca B Hel1e10), B
11 xmacce — 102 yaca (3 yaca B HeieJI10).

[Ipennaraemeiii B mporpaMme Mo (Qu3MKe MepeyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SABISAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JellaeT BHIOOD
MpoBeNeHUsT J1A0OPATOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBHUIYATbHBIX
O0COOCHHOCTEM 00yJaroOIUXCHl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT 0 O3HAHUSA

®usuka — Hayka o npupone. Hayunesle mMeTOApl MO3HAHUS OKPYKAKOLIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpPUM B MPOLECCE TMO3HAHUA MPUPOJBIL.
DKCHEpUMEHT B (PU3HKE.

MonenupoBanue (HU3NYECKUX SBIEHUW M TpoIreccoB. HaydHple TUMOTE3HI.
duznyeckre 3aKOHBI U TeOpUH. ['paHUIIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mecTto Qpu3nku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOU KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBple M UU(PPOBbIE H3MEPUTENbHbIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nena 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cuctema otcué€ra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOpEHUE MaTepuajbHOM TOUYKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpIWHAT.
Clio)xeHue nepeMenIeHN U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWkKeHHE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepUabHONU TOYKU OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonuueitHoe  nBmwxkeHue. JI[BukeHHWE  MaTrepuadbHOM TOYKHA MO
OKPY>KHOCTH C TIOCTOSIHHOM 10 MOZYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIrHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIAOMETP,
JIB>)KEHUE CHAPSJIOB, LIEMIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBHKCHUSL.

[IpeoOpa3zoBaHue TBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMs Teja, OPOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpaienue CKOpOCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMU TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU XKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
NueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalibHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buanl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU ra3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEa.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiiH.

HccnenoBanne ycliOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cCOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
Nmnynbe cullbl 1 M3MEHEHUE HWMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepualbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTrenumnanpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManbHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBI TEIl.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIbI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MosekyasipHas pu3suka 1 TEPMOAUHAMHUKA
Tema 1. Ocnosvlt MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KUHETUYECKOM TEOPUU U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwkenue. Jduddysusa. Xapakrep ABUKEHUS H
B3aUMOJICMCTBUS 4YaCTHUILl BewlecTBa. MoJenu CTPOEHHS Ta30B, KUIAKOCTEU U
TBEPBIX T€ U OOBICHEHHE CBOMCTB BELIECTBA Ha OCHOBE 3TUX Mojeneill. Macca u
pa3mepsl Mosekyll. KonnyecTBo BemectBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHH HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETHYECKON HSHEpPruM TEeIIOBOrO JBIKEHUS uactull Trasza. [llkama
temneparyp KensBuna. ['azoBbele 3akoHBI. YpaBHeHue MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUH.

OmnbiTel 10 MU Py3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI SHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo temnorsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOUMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kos@duimeHT mosie3Horo
nevctBua TeroBo mammubl. [{ukn KapHo u ero kosdduiumeHT mnose3HOro
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MpPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHnune BHyTpEeHHEW S3HEpTrun (TeMIlepaTyphl) Tejla Npu TeIlonepeaaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuwecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kunenue. AOGCONIOTHASA U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbIM map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayyioB. Kuakue kpucrtamibl. CoBpeMeHHbIe MaTepuaibl. llnaBiaenue wu
KpUcCTaJIM3anus. Y IeabHas TerioTa miaasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYEHUs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEIHLHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. DiaekTpoauHaAMMKA
Tema 1. Inekmpocmamuxa
OneKkTpu3anuss Tela. OJEKTPUYECKHH 3apsan. /[[Ba BHIa 3IIEKTPUYECKHX
3apsaa0B. IIpOBOOHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onektpuueckoe rmone. Hanpsok€HHOCcTs  dnekTpuyeckoro mnons.  [IpuHoun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosIeN. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moiss.  Ilotennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OneKkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oxynpoBoAHUKOBBIE IPUOOPBHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DNeKTpuuecKuii TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOLIAH MONEPEYHOr0 CEYEHUSI U MaTepHUaIa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIeKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroenue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOIMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B >)KMBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUbl TEIIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajibBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE ABIKEHUH C HCTOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbca B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
CropaHwusi, mapoBas TypOWHA, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHaMHKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA

IloctostHHBIE ~ MarHUThl.  B3auMOIeNCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop MarHuTHON wWHAYKUWU. [IpuHOMN cCyneprno3uiuu
MAarHuTHBIX MOJeW. JINHMM MarHUTHOM HMHAYyKIUU. KapTuHa NHMHUNA MarHuTHON
WHIYKIWAH NOJISI TOCTOSSHHBIX MAarHuTOB.

MarnutHoe T0JIe TOPOBOJHUKA C TOKOM. KapTWHa JWHUN WHIYKIUH
MAarHuTHOTO TOJIA JJIMHHOTO NPSIMOIO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeincTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MO1yJIb U HallpaBJICHHE.

Cuia Jlopenua, €€ MOyJib ¥ HallpaBJieHHE. [[BMKEHUE 3apsiKEHHON YacCTHULIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuisl JlopeHa.

SIBeHne DJIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJBIXKYIIAA CHJIA WHAYKUHUHU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu @apanes.

BuxpeBoe snexkTpuyeckoe Ioje. IJIEKTPOABMXKYIIAs CUJIa WHIYKIUU B
MIPOBOJIHHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHAYKUHMH. OJEKTPOABMXKYIIas CHJIA
CaMOMHAYKIIHH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHu4yeckne YCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHUIL], UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

Pa3nea 5. Kojsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMazZHUMHblE KOJ1€0aAHUA

KonebarenbHas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢daza KojeOaHUM.
IIpyXvHHBIN MassTHUK. MaTremMaTU4eCKU MAasTHHUK. YPaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiit  kKOHTYp. CBOOOJHBIE HIEKTPOMArHUTHBIE KOJ€OaHUS B
UJCATHPHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHMYEeCKUMHU U
AIEKTPOMAarHUTHeIMU KoJeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPrUU B UJ€ATBHOM K0JIeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KojeOaHusx. BrIHyKIeHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BeiHyKIeHHBIE SJIEKTPOMArHUTHBIE KOJeOaHuUs.

[lepemennbli TOK. CHHYCOMJAIBbHBIA MEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKA U
HaNpsHKEHUSL.

Tpancdopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE IICKTPUIECKOM
SHEPIUM. JKOJIOTMYECKUE PUCKU IPU MPOU3BOJCTBE 3IIeKTpo3Hepruu. Kynbrypa
KCTIOJIb30BAHUSA JICKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHu4yeckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIUHUH JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOaTebHOW CHUCTEMBI (TIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HabOmoienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEOUHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopuusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne T1EpEeMEHHONO TOKA B LENM W3  IOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaneHus. llepuon. CxopocTh
pacrpocTpaHeHus M JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BekropoB E, B, V B anekTpomarauTHoil BonHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEJUIIMHE, pajap,
paanoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mtomeecs Teno kak UCTOYHUK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnroenrie CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
MpesioMJIeHUE, MOsIpU3anus, AUGpaKiys, UHTepPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacIpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas muH3a. DOKycHOE
paccTosiHME W ONTHYeCKas cuja TOHKOM juH3bL. llocTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyiia TOHKOW JMH3BI. YBEIUYECHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pACOPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKona.

Hab6monenue naTepdepeniinu cBera.

HabGmonenne nudpakium cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomydyenue ciexTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmuusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAILHOM TEOPHH OTHOCUTEIBHOCTH
['panuipl  OPUMEHMMOCTH  Kiaccudyeckod — MmexaHuku.  [loctynaTsel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBApPUAHTHOCTH MOJAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLHUI OTHOCUTEIIbHOCTU DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPIUEN U UMITYJILCOM PEIATHUBUCTCKOW YaCTULIBI. DHEPIrUs
ITOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmovlt KGAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu s3Heprun GOTOHA C €T0 YACTOTON. JHEPTUS
U UMITYJIbC (POTOHA.

OTtkpeiThe 1 ucciaegoBanue gorodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotoapdexra. YpaBHenue ODuHmTeiHa 11 poTtodddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHYECKOE JICCTBHUE CBETA.

TexHuyeckre YyCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dhoToMaATUMK, COTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (hoTo3PdeKra.

Ceeroauo.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas Mmogmens aroma. lloctynater bopa. M3nyuenue u mornouieHue
(GOTOHOB MpU Mepexojie aToMa C OJIHOTO YPOBHS SHEpPruM Ha Apyrou. Bumsi
cneKkTpoB. CIIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnoBeie cBoiicTBa yactull. Bosusl ne bpoitis. KopryckynsipHO-BOIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHaau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenue JUIMHBIL BOJIHBI J1a3epa.
HaOnronenue nuHe4aThIX CIIEKTPOB U3TyUCHUSI.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol
HaOGmronenue muHe4aToro cekTpa.
Tema 3. Amommnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paaroakTUBHOTrO u3nydeHus. CBoictBa anbda-, Oera-, TraMma-U3ITydeHUS.
BrnusiHne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.
OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO pacIaa.
DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT macchl sapa.
SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.
Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SJHEPTETUKHU.
DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTtobl HaOMIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.
dyHaamMeHTaIbHbIEe B3auMOJeHCTBUS. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpAa.
TexHu4yeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CUY€TUMK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol
HccnenoBanre TpEKOB YacTHIL (TI0 TOTOBBIM doTorpadusim).

Pa3znes 8. DiiemeHTHI aCTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHS aCTpOHOMUHU. [IpUKIIaiHOE U MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUM.

Bun 3Bé3gHoro neba. Co3Be3nusi, sipkue 3BE3ZbI, IUIAHETHI, UX BUAMMOE
JIBUKEHUE.

Conneynas cucrema.

Connne. ComHeuHass akTUBHOCThb. McTouHuk sHeprum CoyiHIIA W 3BE3I.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. JlparpaMma «CHEKTpaJbHBIA KiIacc —
CBETUMOCTBY». 3BE3bI TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TIJIaBHOM IOCIENOBATENbHOCTU. BHYyTpeHHEee cTpoeHue



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONIpe/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEpHOIO MOTYIIAPUS] U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, utanet, Miteanoro Ilytw.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJILHON M ATHYECKOU chepax AesTEIHbHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJib PU3UUECKON TEOPHUH
B (opMupoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpaA, MECTO
(dbu3uYeCKOl KapTUHBI MUpa B OOIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3udeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemwieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKUIMUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUS] TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIONIAIN TUIOCKUX (puryp u o6bEéma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIIBUOKEHUS B KMBOM NMPUPOJE, ONITUYECKUE SBJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPAIbHbBIN
aHaIu3.



leoepaghusi:  MarHuTHBIE TIONMFOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocusa: NWHUUA DJIEKTPOIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JEKTPOJIBUTATENb, WHAYKLUHOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, teiaedoH, CBY-meub, MPOCKIMOHHBIA aIapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenune yueOHOTrO mpenMera «Du3nMka» Ha YPOBHE CPETHETO OOIIEero
oOpazoBanus (0a30BBI yPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHUE CICTYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI yUeOHOro npeamMera «Du3nka» 10IKHBI
OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OTbITa W OIbITA JICITEIBHOCTH B IMPOLIECCE pealu3alliid OCHOBHBIX HampaBJICHUI
BOCIUTATEIbHOM J€SATEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK O0YYaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBLHOCTh B MHTEPECAX TI'PaKIaHCKOIO
oOIecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3allny;

YMEHHUE B3aUMOJIEHCTBOBATH C COIMAIIbHBIMA MHCTUTYTaMU B COOTBETCTBUM C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) IaTPMOTUYECKOT0 BOCITUTAHUS

c(hOpMHUPOBAHHOCTH pOCCUICKOM rpaXKJaHCKOM UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBE/ICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBbIE HOPMBI U IICHHOCTH, B TOM YHCJE B
JIESITEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOYask 3CTETUKY Hay4YHOI'O TBOPUYECTBA,
npucyiero Gpu3ndecKon HayKe;



5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3HUKY HA TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0TrN4eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYyJIbTYpbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE JICHCTBUN B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3HKKA ~ OCYHIECTBJISATH  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JEeSITENbHOCTh MHIWBUIYAIbHO U B TPYIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS
ba3oBble JJornueckue aeicTBUs:
CaMOCTOSITeILHO  (OpMyJIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHOKCHMUS
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHaIN3a HMEIOITUXCS
MaTEpUAIBHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH paboTy B  YCJIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIIIJICHUE IMPU PEIIEHUN )KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUSA:



BJa/IeTh HAy4YHOH TEPMMHOJIOTMEH, KIIIOUEBBIMU MOHATHSIMH U METOJIaMHU
¢buznyecKoil HayKu;

BJIa/ICTh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JEATEeIHbHOCTH
B 00J1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY
METOJIOB peuleHHs 3a7ay (U3UYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B O3HAHUS;

BJIQJIETh BHUAAMU JEATEIHHOCTH 110 TMOJYYCHHI0O HOBOTO 3HAHUS, €ro
UHTEpIIPEeTaliy, MPeoOpa3OoBaHUI0 W TPHUMEHEHUI0O B Pa3IMYHBIX YYEeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUN YIE€OHBIX MMPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBJISIT NIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ peIleHHs, HaXOAWTh apryMEHTHI IS JI0Ka3aTeIhCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJE pEHICHHs 3aJayd  pe3ysbTarhl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOU
JIeSITeNIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBI OIBIT;

yMETh TIEPEHOCUTHh 3HaHUS 1O (HU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACITEbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEH, NIpeJiaraTb OpPUTHHAJIbHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHHS.

Pabora c unpopmanueii:

BJIa/IeTh HAaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COJEpKaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IOMCK, AHAJU3,
CHUCTEMAaTH3alUI0 M WHTEPIPETalni0 WHPOPMAIMU PA3IMYHBIX BHIOB U (opm
IPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIOJb30BaTh  CpPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHH3AI[MOHHBIX
3ajady Cc coOMrofeHueM TpeOOBaHMM JPrOHOMHKHM, TEXHUKM O€30MaCHOCTH,
TUTUEHBI, pPECcypcocOepeXeHHs, MpPaBOBBIX M  ITHUYECKHX HOPM, HOPM
nH(pOopMaIMOHHOM 0€30TaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUs B Pa3IMYHbIX (QopMarax c
y4€TOM HazHAYeHUS HHPOPMAIUH U IIEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yalU3alllu.

KoMmyHuKaTHBHBIE YHMBepPCcaIbHbIe YYeOHbIe 1elCTBUA:
OCYULIECTBJISTh OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOM AESITENBHOCTH;



pacIio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CHUTyalldd HM  CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
A3BIKOBBIX CPEACTB;

IMOHMMATh W MCIIOJb30BATh MPEUMYIIECTBA KOMAaHIHON U WHIWBUYUIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA;

MPUHUMAaTh 1EJIHM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWMHUPOBATH JIEUCTBUA II0 €€ IOCTUKEHHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacrpenensaTh pojd C Y4€TOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padOThI;

OILICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa M KaXJIO0r0 yYaCTHHKAa KOMaHJIbl B
oOIIMi pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE TMPOEKTHI, OIEHWBATh HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh MMO3UTUBHOE CTPATETMYECKOE TMOBEACHHUE B Pa3IUYHbBIX
CUTYaIUAX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe AeiiCTBUA
Camoopranuzanus:

CaMOCTOSITEJIFHO OCYILECTBJISITh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MNPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]]aUH;

CaMOCTOSITEJILHO COCTABJIITh IUIAH PELICHUS PAaCYETHBIX W KAaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS IPAKTUUECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKH Y4EOHOI0 IpeAMETa Ha OCHOBE JIMYHBIX PEANIOYTEHNN;

JieJlaTh  OCO3HAHHBIM BBIOOP, AapryMEHTHUpOBaTh €ro, Opatb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHHUIO JSPYIUIUA B 00JIacTU
(Gu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJA/J€Th  HABbIKAMU  IIO3HABaTEIbHOM  pediaekcuu Kak  OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHUII;



HCIIOJIb30BaTh MPUEMBI peIeKCHu I OIEHKH CUTYaIlluH, BHIOOpa BEPHOTO
pElIeHHUS;

YMETh OIIEHWBAaTh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEHICHUS 10 HX
CHIKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TMPU aHAM3€ pe3yJIbTaToOB
eI TEbHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU M JIOCTOMHCTBA,;

MpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAM3€ pe3yIbTaToB
NEeSTETHbHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce HoCTMKEHUS JTUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS IMPOTPaAMMBI
no ¢u3uKe 9 YpPOBHSA CpeaHero oOmero oOpa3oBaHusi y 0OyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHAIILHBIN WHTEJICKT, MIPEATOIar Ao M
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS, BKIIFOYAOIIETO0 CIIOCOOHOCTh ITOHUMATh CBOE 3MOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW IMOIMOHATILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aTanTHPOBATBHCSI K
AOMOIMOHAIILHBIM U3MEHECHHSIM U TPOSIBIISATE THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUYAOIICH CTPEMIICHUE K JOCTIKCHUIO TENH U
yCcrnexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JICHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MTOHMMATh 3MOIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIIMAJIHBIX HABBIKOB, BKITFOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC M pa3peniaTh KOHMIUKTHIL.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOW KAapTUHbI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOMN AEATEIbHOCTH JIFOJIEU;

VUYUTHIBATh TPAHUIIBl TPUMEHEHHUS] H3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
MaTepHalibHasl TOYKa, MHEePIMaIbHas cCUCTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,



WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUAKOCTENM W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUUECKU 3apsij PU pelieHnn (PU3nYecKux 3aj1ay;

pacno3HaBaTh (pU3MUYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIPHO-KMHETUYECKOW TEOPUU CTPOEHHUs BEIIECTBA U
NEKTPOJUHAMUKHA:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSIMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE [0 OKPYKHOCTH, HWHEPIuS,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BEMA TEJ IPU HAIPEBAHHUHU (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHE, UCIAPEHHUE, KOHJEHCALMS, IUIABJIECHUE, KPUCTAUIM3ALMS, KUIICHUE,
BJIYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHMSL Ta3a B  M30Ipoleccax,
ANEKTpU3anUs TEJl, B3aUMOACHCTBHE 3apPAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (DU3MUYECKHE BETUUYHMHBI:
KOOpAWHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHUJa,
UMITYJIbC TeJla, KUHETUYECKasl HEprusi, NOTEHIUAbHAs SHEPIHsl, MEXaHUYeCcKas
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKU CMBICT HCIHOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCTONBb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsl SHEPTUs XaOTUYECKOI0 JABHKEHHS MOJIEKYJ, CPEIHEKBaApATHYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PULMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOIO JBHUraTeNs; MpPU OMHCAHHUU
OPaBWJIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICI HCIOJNB3YEMbIX BEJIMYUH, UX
00O3HAaYeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYI0 BEIUYHUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBL: SJIEKTPUUECKUN 3aps,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJISI, HOTEHIMAJ, Pa3HOCTh MOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX
BEJIMYNH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIHE
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHAIM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Yys (punyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C



a0COJIFOTHOM TeMIepaTypol, MepBbli 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsiaa, 3akoH KylloHa, mpu 53TOM pa3nuyaTh CIOBECHYIO
GhopMyJIMPOBKY 3aKOHa, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBHUS (TpaHUIbI,
00JaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCJIOBHS UX O€30MACHOTO MCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIMOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU HTOM
dbopmynupoBath MpobieMy/3alady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT H
bopmMyIHpOBaTH BIBOIHI,

OCYIIECTBIISATh MPAMbIC M KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIN CIOCOO HM3MEPEHHUS M MCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKUMH  BEJIMYUHAMHU  C
WCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHI, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
buKcHpoBaTh PE3yNbTAThl IMOJYYECHHOW 3aBUCHMOCTH (DU3MYECKUX BEJIMYMH B
BUJIe TaOIUIl U TpadMKOB, J€JIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBmiia 0E30MaCHOr0 TpyAa MPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKONM U TMPOEKTHOMN
NESTEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
0o00opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 33JaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCJIOBUS 3aa4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOMMbIE I €€ PEIICHHs, MPOBOAUTh PAacu€Thl M OIEHUBATh PEATBHOCTH
MOJIY4YE€HHOI0 3HaYeHUsI (PU3NUECKON BEIIMUUHBIL;

penaTh Ka4eCTBEHHBIE 33/1a4d: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHI C ONOpOM Ha HM3y4YEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

UCIONB30BaTh ~ NpPU  PEIIEHWHM  y4yeOHbIX  3aJad  COBPEMEHHbIC
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUs Y4eOHON M HAyYHO-TIOMYJISIPHOU MH(OpMAIUU, TOTYYSHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH()OPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHWE IMPOIECCOB OKPYXKAIOMIEr0O MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 30POBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBEACHNUS B OKPYKAIOILIEH CpEJIE;

paboTaTh B TpyIIlEe C BBIMOJHEHUEM PA3HYHBIX COIUATBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpelessTh O0O0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbI B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

VYUTBHIBATh TPAHUIBl TPUMEHEHHUS] HU3YUYCHHBIX (PU3UUYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JTy4Y CBETa, TOUCUHBIN UCTOYHHMK CBETA, A/I€pHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NP PelmieHud (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuToOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JACHUCTBUE MArHUTHOTO TMOJA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMWUCS 3apsii, 3JIEKTPOMAarHUTHBIE KoOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TONSpU3alMs CBETa, JHUCIEPCUsS CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE NaBlieHNE, BOZHUKHOBEHHE
JMHENYaTOro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONMUCHIBATh W3YUYEHHbIE CBOMCTBA BEMIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3IUYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHONB3Yyd (U3UUECKUE BEIUYUHBI:
ANEKTPUUECKUI 3apsll, CUJla TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, BIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJTOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
WHIYKIHUST MAarHUTHOrO mojs, cuia Awmmepa, cwia JlopeHua, WHIYKTUBHOCTD
KAaTyUIKW, HEPrusl 3JEKTPUUYECKOTO M MArHUTHOTO IMOJIEH, MEpUOJ U 4YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFApMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIA JIMH3bI, MPU ONUCAHUM TPABWIHHO TPAKTOBATh (PUIMUYECKUI
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh



GbopMyJIBl, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEIMYHHY C JPYTUMH
BEJIMYMHAMU;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOIECCHI, HCIOJIb3YS
(dbu3uYeCcKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
JacTOTa CBETa, SHEPTUsl M UMITYJIbC (DOTOHA, IIEPHUOJT IMOJypaciaaa, SHEPTIus CBI3U
aTOMHBIX S7IEp, TPU ONUCAHUM TPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
WCIIOJb3YEMbIX BEJIWYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3bIBAIONINE JIaHHYI0 (U3UMYECKYI0 BEJIMYMHY C JAPYTUMU BeJIWYHMHAMH,
BBIYUCIIATH 3HAUCHUE (DU3NUSCKOM BEITMYHMHBI,

aHAJIM3UPOBaTh (DU3UYECKHE MPOLECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKHE
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI MTOCIEIOBATEIBLHOIO U MAPAILICIBHOTO
COCMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3akOH 3JIEKTPOMArHUTHOM
WHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO pacipOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuHITelHa msa doTodddekra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHCHHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJatsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3InudaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHWE M YCJIOBHUS (TpaHMIIBI, 00JaCcTH)
MIPUMEHUMOCTH;

ONPEAEIATh HAMPABIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATh H300pa)KEHHWE, CO3/aBaeMOE€ IIJIOCKUM 3EpKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUI0 (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCMOJIb30BAaHUEM TIPSAMBIX M KOCBEHHBIX H3MEPEHUM: MPU ATOM
dbopmynupoBath IpobiieMy/3aady M THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT H
bopMyIHpOBaTH BHIBOIHI,

OCYILIECTBIISITh MPSIMBIC M KOCBEHHBIC M3MEPEHUS (DH3NUSCKUX BEIMYHH, IIPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CIIOCOO M3MEPEHHS M HCIIOJIh30BaTh H3BECTHBIE
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HUCIOJIb30BaHUEM
OPSMBIX HM3MEPEHUM: IIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pPe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKHX BEJIWYUMH B BHJIC TaOJHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax Yyd4eOHOIro SKCIIEpUMEHTa, Yy4eOHO-HCCISTOBATEIBCKONM M IPOCKTHOU
JIEATEIbHOCTH C HUCIIOJIb30BAaHUEM HM3MEPUTEIBbHBIX YCTPOUCTB M J1a0OPATOPHOTO
0o00opy10BaHUS;



pemiath pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJENbIO,
UCHOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1auHl
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI,
HEOOXoaUMbIe N7l €€ PElIeHUs, IPOBOAUTh PacUEThl M OLICHUBATh PEaIbHOCTD
MOJIy4YE€HHOT0 3HaueHUs (PU3NYECKOMN BETNUHHBDI;

pelaTh KaYECTBEHHBIE 3a/1a4y: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOoi Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(dbuzuYecKue sIBJICHNUS,

UCIOJB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJa4  COBpPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Ipe/CTaBlIeHUs Y4eOHOU M HAy4HO-TOMYJISIPHOW MH(OpMALUU, TOJTYYEHHOU U3
pPa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAaIIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS MX OE€30MAaCHOTO HUCIIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEJHEBHON >KU3HU
Ul obecrieyeHus: 0€30NaCHOCTH MpU OOpaIllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHUSI HOPM IKOJIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH CpeeE;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3NMUYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBATh padOTy TpyNIbl, PAUUMOHAIBHO pacHpelnensTh OOSI3aHHOCTH U
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHsX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] K&KJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpPUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrtpoubnsie | IIpakTruyecku
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThI e padoThblI
pecypcsbl
Paznea 1. DU3UKA U METOJbI HAYUYHOI'O IO3HAHUA
bubmnoreka [IOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 0 0 hitps://m.odsoo.rw/7f41bf72
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.2 Huraica / 0 4 https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
23 3aKOHBI COXpAaHEHUS] B MEXaHUKE 6 1 2 hitps-//m.cdsoo.rw/7f41bf72
Hroro no pazgeny 18
Pa3nea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 0 | bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbu6mmorexa [JOK
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 0 hitps://m.odsoo.rw/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 | 0 bub6nuoreka [IOK

®a30BbI€ NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznen 4. JIEKTPOJJUHAMUKA

bu6mmoreka [JOK
4.1 INEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHU B 12 bubnumorexa [IOK
' pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckne
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarunuTHOe 1noje. I1eKTpOMarHuTHas bubnmoreka [JOK
1.1 17 1 2
WHY KIS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 17
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHu4ecKkue 1 31eKTPOMArHUTHBIE 15 ) 1 bubnmnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
27 MexaHu4eCKHE U DIIEKTPOMArHUTHbIE 2 1 0 bubnmnorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
2.3 Onika 15 ! 4 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 38
Pasznen 3. OCHOBBI CHIELHIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI cIeITUAIBHOM TEOPUH 9 1 1 bubnmnorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 9
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHTBHI KBAHTOBON ONTHKH 6 1 0 hitps://m.cdsoo.rw/7f41c97c
4.2 CtpoeHnue aToma 5 0 0 bubmmoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

15

but6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

Hroro no paszneny

26

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKHU

5.1 DeMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maroniee TOBTOPEHNE 4 E:ffg;if;igﬁ};fﬂcwc
Hroro no pazgeny 4
Pe3epBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102
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HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
UHTEPHET
o bubmuorexka wumudppoBoro o00pa3zoBaTENBHOTO KOHTEHTA [DJIEKTPOHHBIM

pecypc]. Pexxum noctyma: https://lesson.edu.ru/03/10



o  bubmuorexka uudppoBoro o0Opa30BaTEILHOTO KOHTEHTA [DJIEKTPOHHBIM

pecypc]. Pexxum noctyma: https://lesson.edu.ru/03/11



