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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHIIENINK TpernofaBaHus ydeOHoro npeamera «Dusuka» B 00pa3oBaTeNbHBIX
OpraHU3aIUAX Poccuiickoi denepaunu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHBIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIero oopa3oBaHusl, INIAHUPYEMbIE
pe3yapTaThl  OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MIPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CyIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbusnyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep W pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAYYHBIA METO
MO3HAHUS TIPU BHITIOJHEHUN UMHU YYEOHBIX UCCIICOBAaHUM.

B ocHOBY Kkypca pusuku 111 ypoBHS CpeHETO 0011ero 00pa30BaHUsI TOJIOKEH
psI uaeh, KOTOpPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoOBaHUE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKHUMH, HPDABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype pusnku npeamnoaaraeT 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJIOTMYECKUX NPWIOKEHUN H3yYECHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKXe OO0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHUS U HKOJIOTHUYECKO 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIUIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, TPAHULAX TIPUMEHUMOCTH
TEOPHI, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-esITeNIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcCsl.
Jl1st 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrPaAMMeE
no (usuke 0ObETUHEHBI B OOMIUNA CIUCOK YYEHHYECKUX MPAKTHUYECKUX PabOT.
Bbienenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabdOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS yYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHUPOBAHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OOEcleunBaeTcsl OBJaJCHUE OO0yYaronMMHCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MOCTAaHOBKY OIIBITOB 110 TPOBEPKE MPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKe yAeNsieTCsl peIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 3324 IPUOPUTETOM SIBJISIOTCA 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME MPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paslena Kypca, TaK U HHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUsl Ha



OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromre BbIOOpa (PU3NYECKOM MOJEIM AN CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

B cootserctBum ¢ Tpedboanusimu I'OC COO k maTepuanibHO-TEXHUUYECKOMY
oOecrieueHnto yuyeOHoro mporuecca 0a30Bbli ypOBEHb Kypca (M3HKH Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUSAX MPEAMETHOTO
kaOnHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe (HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0O0OpyJOBaHUE JJIS BBIMOJIHEHHUS YKa3aHHBIX B IMPOTpaMME I10
buU3HMKe YUEHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

JlemoHcTpanimoHHOE  000OpyAoBaHue (OpPMHUPYETCSI B COOTBETCTBHHM C
OPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW HW  MPOIIECCOB, JMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0Opy/IOBaHWE [Jii YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopmupyeTcsi B BHJIE€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydalommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUI.

OCHOBHBIMH HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHHS OOYy4YalOIIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJIbI, PA3BUTUE HX HHTEIJICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POopMUpOBaHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

o (QopmupoBanue yMeHUH OOBSCHATH SBICHUS C HCIOJB30BAHHEM
(bU3MYeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a1ady B

npoIriecce u3yueHus Kypca GU3uKd Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAsl MEXAHHWKY, MOJEKYSIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPOPU3HUKHY;



e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsSI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbIO, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U MPOBEACHUS
bu3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu HHpopmammu,
OTpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJI Pa3BUTUSL YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH J1€ATEIBHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 4aca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJIaeT BBIOOP
IPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYAITBHBIX
0COOCHHOCTEN 00yJarouXxCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETro
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBblE W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U MepeMelIeHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HeroToHa 115t
MaTepuagbHON TOUKHU. Tpernil 3akoH HeroTOHA 151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHusi, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIBEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUs TBEPAOTO Teiia. Byl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka o HaKJIOHHOM TIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTeHnuuanbHas SHEPTHUs YIpYro
nehopMUpoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckne yCcTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka 4 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysua. Xapaktep ABUKEHUS WU
B3aHMMOJECHUCTBUS 4YacTULl BellecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl MoJnekyl. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
[enbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWs dvactul rasza. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OneiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HICAIBHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTHA MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIOco0bl e€ n3mMmeHeHus. KonmnuecTBo TemnoTsl U pabora. BHyTpeHHss
DHEPrusl  OAHOATOMHOTO  HIEAIBHOrO  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JyYeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BEILIECTBA.
KonnuecTBO TEIIOTH pH TEIUIONEpEaAYE.

[Tonsitue 00 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mamuHbl.  [IpUHOUNBL ~ JEWCTBHS — TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MaimuHax. Ko3p@uIMeHT Mmoie3Horo
nericTBus TemuioBod MmamumHbl. I{ukn KapHo m ero ko3pduimeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIIOIHEPTETUKH.



TexHU4ecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruy Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnbIT N0 a1abaTHOMY PAaCIIUPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
kpucrawioB. JKuuakue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuuecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BUi1a 3JEKTPUIECKUX 3apsI0B.
[IpOBOHMKHM,  AMAJAEKTPUKHM W MOJYIPOBOJHUKH. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHnummn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B DBJIEKTPOCTATUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMDNEKTPUKY B AIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IocTOsIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma i1 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONMPOTHUBJIEHUSI METAIIOB OT Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOHUKH. CoOcTBeHHas U IpUMECHas IIPOBOJAMMOCTh
noJynpoBogHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS ¢
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (punMueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B XKUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOIWIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AJIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWH. [[pHHIIMI Cyneprno3uIMyM MarHUTHBIX TOJIEH.
Jluann MarHuTHOM WHAYKIMU. KapTWHa JNMHUNA MAarHUTHOM HWHIAYKLIHMM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHUH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJAHUKA, KATYyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HMHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe »ieKTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla HHIYKIUU B
MPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIGHHME CaMOMHIYKUUHU. OJIEKTPOABMXKYILNAS CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBHS MOCTOSSHHOTO MAarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrumryaa u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPHU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNnbHON CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTEIbBHOM COEAMHEHWH PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopens TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIAa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEebl.

TexHUYecKHue YCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue narepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobwuparormire 1 paccenBaronye TuH3b1. ToHkas muH3a. @OKYCHOE pacCTOSIHHE
U oNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HUCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIIEHUE CBETA.
OnTtuyeckue mpruodopBkl.

[TomHoe BHyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUHN B JTMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Hab6mronenune natepdepeHInm cBera.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO0 PU3MBI.

[Toyyenue ciexTpa ¢ MOMOIIBbI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmusvie padomul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. opmyia [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doTorpdexra. YpaBuenue OiiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHruecKue YCTpOICTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acCTHIL.
[Inanerapnas moxpens aroma. [loctynatel bopa. M3nyueHne u noriionieHue
(GOTOHOB MpU MEpexo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

HaOmnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIrOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHnueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOGU3MKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiIafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIA U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpabHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCALHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Ponr ¢u3uku u acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKONU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpUpojiE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIA aHAHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTellb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIngyHOCTHBIE Pe3yJIbTaThl OCBOCHUS yUeOHOro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYarolUXCsS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKHX T'yMAaHUCTUUYECKUX M
JIEMOKPATUYECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3allNY;

YMEHHUE B3aMMOEHCTBOBATH C COIIMATIbHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JI€SITETbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJIApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
mpuCyIero (pu3ndecKkoit HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oymymiel mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPY KAIOIIEH cpesie Ha OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIISAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C yU4ETOM aHalM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA:
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30oBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS JOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B O00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYCCKUX HOPM, HOPM HWH(OOPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAIBLHYIO
dbopMy TIpEICTABIICHHS ¥ BU3yaTH3aIiH.

KoMMmyHMKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiCTBUS:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEILHOCTh B 00JAaCTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIMsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHU;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTrO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpPOBHA CpelHero oOmiero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEpPIIICHCTBYETCS HYMOIIMOHAJIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMHU JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATDI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIbHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICANbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3aaay;

pacrno3HaBaTh (PU3NUYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OpOYHOBCKOE IBWIKEHUE, CTPOCHUE JKUIKOCTeH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJaXKIEHHH), TEIJIOBOE paBHOBECHUE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3AaLUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJIICHUA ra3a MPH €ro HArpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IMapaMeTpaMH COCTOSHUSA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHUIIa,
MMITYJIbC T€JIa, KWHETUYECKAasd YHEPIusl, MOTCHUUAIbHASA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOINHOCTb;, MPH ONHCAHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUeCKue BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCMHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYMHAM;

ONMCBHIBAaTh N3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIIMAJIOB;
Py ONMHUCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICI HCIOIb3YyEMBIX
BEITUYMH, MX OOO3HAUYCHMS] W €IMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLIUE
JaHHYI0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXaHWYECKOM DSHEPIUHM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JIBUKECHUS MOJICKYJI C
aOCOJIIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
GbOpMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmynupoBath mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKcHpOBaTh Pe3yJIbTaThl NOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BUE
Ta0NHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemarb pacy€THhlE 3aJayd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYHUHBI U (HOPMYIIHI,
HEoOXOouMble NIl €€ pEeIlIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJIMUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABICHUS,

UCIIOJIb30BaTh MIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMM U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWH(GOPMALMK, MOJYYEHHOW W3 pa3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYy4aEMYI0 HH(pOpMALKIO;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus OE30MAaCHOCTH TpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHWEM PA3JIUYHBIX COIUATIBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIIEHUE paccMaTpUBAEMOM MPOOIEMBI.

K konity o0yuenus B 11 kjacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHUpPA, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh U EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SIEepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIrO sipa MpH PEHICHUH (PU3NIECKUX
3ajiay;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHAasi WHIYKIWSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHE CBETA, OTPaKCHHE, IPEIOMIICHHUE,
uHTephepeHnusa, audpaknus W TMOJNIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3ddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYCCTBEHHAas

PaIuO0aKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEIUUYHUHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koie0aHUN B KoJeOATeTbHOM KOHTYpe, 3aps]l U CHJa TOKa B Ipoliecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, MX OO0OO3HAUYeHHs M EAMHMIIbI, YKa3bIBaTh
(bOopMyJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, EPHO]T MOTypacnaga, SHEPTUs CBA3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHECHHS MMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsAj]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOcTysathl bopa,
3aKOH PaJMOAKTHUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbI, OO0JACTH)
MPUMEHUMOCTH;

OMPENIENATh HANIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO374aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodiIeMy/3a1ady U TUIOTE3y Y4eOHOTro SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYEeHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUJAE TaOIUL U TpadHKOB,
JIeJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOECKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBUS 3a/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PElIeHUs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJIY4YE€HHOT0 3HaueHUsI PU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CpEaE;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3IMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO pacCHpelessiTh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
’ 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe MEPEXOIBI

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




Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UeKTpoCTATIKa 0 https:/m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97c
5 MexaHU4YecKnue U AJIEKTPOMArHUTHBIC 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa [TOK

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




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngi;;f;;gﬁ?fmcgk
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;:fji?f:;;gr(z};fmwk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

®dwuswnka, 10 knace/ Mskumes I'.51., byxosues b.b., Corckmit H.H. mox
penaxnueti [TapdentreBoit H.A., AknnonepHoe o6mecTBo «3maTenscTBO
«ITpocBemienuer»,2014;

®dusuka, 11 knacc/ Msakumes I'.5., bByxosues b.b., Corckuit H.H. oz
penakmueit [lapdpentreBoii H.A., AkninonepHoe oomectBo «M31aTeascTBo

«HpOCBGHIeHI/IC»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

https://resh.edu.ru;

http://www.fipi.ru;

https://m.edsoo.ru
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