


HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUM W TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 0O0Opa3oBaTelbHON MHporpaMmsbl, mnpenacraBieHHbIX B PI'OC
COO, a Ttakxke c yuétoMm (enepanpHOil paboueil MpPOrpaMMbl BOCIUTAHUS H
KOHIIETIIMK TpernojiaBanus yuyeOHoro mnpenmera «duszmka» B 00pa3oBaTelbHbBIX
OpraHU3aAUAX Poccuiickoi Oenepanuy, peATU3YIOIIUX OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conmepxanue mporpaMmbl MO (pU3MKE HaIMpaBieHO Ha (HOopMHpOBaHHE
€CTECTBEHHO-HAYyYHOM KapTuHbl Mwupa oOydaromuxcs 10-11 xmaccoB mpu
oOydeHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METANpPEeIMETHBIM pE3yJbTaTaM
oOy4eHMs, a TakK€ YUYUTHIBAET HEOOXOAUMOCTh peaTU3alrd MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-HAyYHbIMH YYeOHbIMU mpenMmeramu. B Hei
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3yueHUs (U3UKH Ha ypPOBHE CPEIHEro OOILEero
oOpa3oBaHUsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTarpeAMETHbIE, IPEeIMETHBIE (Ha 0230BOM YPOBHE).

[TporpamMma 1o (hu3mKe BKIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3UKK HAa OA30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThl IO roJlaM 00yUYeHUS;

e coJepxkaHue yueoHoro npeamera «Dusnka» mo rogamM oOydeHUsI.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTyINas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpy:xatoriemM Mupe. LIIKonbHbIN Kypc QU3NKHA — CUCTEMOOOPA3yIOIIHiA
JUIS. €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHUN, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomued. Mcnonb3oBaHME W AKTUBHOE
MpUMEHEHUnEe (PU3MYECKUX 3HAHMM  ONpedeNnsieT Xapakrep W pa3BUTHE
pPa3HOOOpPa3HBIX TEXHOJOTHA B cdepe HHEPreTHKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTE€pUAlOB C 3aJaHHbIMM CBOMCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJX B (pOpMHpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaroumxcs, B (OpMHUpPOBAHUE YMEHHUI MNPUMEHSThH
HAy4YHbI METO]I TO3HAHUS NP BHIMOJHEHUU UMHU YUE€OHBIX UCCIIEIOBAHUN.

B ocHoBy Kkypca ¢u3uku 1 YpOBHS CPEAHETO OO0IIero oOpa3oBaHUS
MOJIOKEH Ps WOAEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh KaK MPUHLUIIBI €ro
ITOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBIACTCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEM Marepual Kypca (DU3UKHU
o0bequHEH BOKpYr dusnueckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MAaTEpPHH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanmuzamusi mnpesronaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIEeCTBa, a TakkKe C  MHPOBO33PECHUYCCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIEMaMHU.

Hoess  npuxnaonoit  uanpasnennocmu. Kypc @uszuku mnpeamnosnaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX TMPHUIIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercs TOCPEICTBOM BBEICHUSI DJIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHMYECKHM MPOOJIeMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXKICHUS
po06IeM paloOHAIBHOTO MPUPOIOTIONB30BAHUS M SKOJIOTUYECKON 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYype MOCTpOeHHS (U3HUECKOM TEOpHH, poiii (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX  TPEICTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHHWS ECTCCTBEHHO-HAYYHBIX SIBICHUA W
IIPOIICCCOB).

CucTeMHO-AeSTENHHOCTHBIN TOJIX0/T B Kypce (DU3WKH peanu3yeTcs: TMpexie
BCEr0 3a CUET OpraHU3alMi SKCIEPUMEHTAILHOW JEATEIbHOCTH O0yYaronuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (U3HMKM — OTO MCIOJIB30BAHHE  CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOMIMHA CIMCOK YYCHHUYECKUX
IpPaKTUYECKUX paboT. BrijenieHre B yka3aHHOM TEpedHe J1a0OpaTOPHBIX padoT,
NPOBOIUMBIX JUIS KOHTPOJS M OICHKH, OCYIICCTBISCTCS YYaCTHUKAMH
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl W3 OCOOCHHOCTEW TIUIAHUPOBAHUS W
ocHameHus kabOumHera ¢usuku. Ilpum 3ToM oOecrieunBaeTCs  OBJIAJICHHUE
0oOyJaronMMuUCs yMEHUSMU TPOBOJUTh KOCBEHHBIC H3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 IIPOBEPKE
IIPEIOKCHHBIX THITOTES.

Bonbiioe BHUMaHWE YyACNIACTCS PEIICHHUIO PACUETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu »TOM U1 pacdy€THRIX 3a7a4 MPUOPUTETOM SBIISFOTCS 3aJa4M C SIBHO
3aIaHHOMN (PU3UUECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSITh H3yYCHHbBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0OBsCHEHHE MpOTEeKaHUsl (U3MUYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKON MOJENH ISl CUTyallud HpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OO0ecCIlieueHHI0 YydeOHOro rmporecca 0a30BbI ypOBEHb Kypca
(GU3UKK Ha ypOBHE CpeIHEro 00I1Iero o0pa3oBaHusl 1OKEH U3y4aThCsl B YCIOBUSIX
NpeIMETHOTO0 KaOuHeTa (U3HKK WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKiIa. B kaOuHeTe (PU3MKH MOIKHO OBITH
HEO00XO0IMMOe J1abopaTopHOE O0O0OpYJOBaHWE JJisl BBINOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo U3MKe YIYCHHUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIMOHHOE
o6opyoBaHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JIOCTATOYHOCTH H  OOECIEeYMBAaET IMOCTAHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3MKE KIIOUEBBIX JEMOHCTpAlUi JUis
WCCIICIOBAHMSI  W3YYaeMbIX SIBJICHHMM ©  TPOIECCOB, OMIHUPUYECKHX U
dbyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 000OpyAOBaHHE Il YYEHUYECKUX MPAKTHUUECKUX paboT
(dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JByX oOOydaronmumxcs. TeMaThudyeckue KOMIUICKTHI
1a0opaTopHOTO 000pYyAOBaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUN AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(MPOBBIX JabopaTopuid.

OCHOBHBIMM LIEJIAMH U3yUYeHUsI (PU3UKH B 0011IEM 00pa30BaAHUM SIBISIIOTCA:

o (opMupoBaHHE WHTEpeca M CTPEMIICHUS OO0ydaloumxcs K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (POPMUPOBAHUE
HCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PCHHSI KakK pe3yibTara H3YYCHUS
OCHOB CTPOCHHMSI MaTepHH U (yHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (opmupoBanue yMeHHMII OOBSICHATH SIBJICHUS C HCIOJIH30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTABICHUNU O POIM (PUBHKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHI.

JlocTrxeHne STUX Lele 00ecTeuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

MpoIlecce 3yyeHus Kypca (GU3UKU Ha YPOBHE CpeIHEro 001Iero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  0o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, OJIEKTPOJUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmMupoBaHMe yMEHHMIA TPUMEHATH TEOPETHUCCKHE 3HAHUSA  JUIS
OOBbsICHEHUS (PU3NYECKUX SBICHUH B TPUPOAE U IS TPUHATHS
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SIBHO 33JaHHOU
bu3nueckoil MoOAeNblo, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3faHue (pu3NUecKor MOJEIHU, aJleKBAaTHON yCIIOBUSAM 3aa4H;

e TOHWMaHWC (U3UYCCKUX OCHOB M TPHUHIIUAIIOB ACHCTBUS TEXHHYCCKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEIACHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud uHbOopMaIuu,
OIpPEENEHHS TOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

e CO3JIaHHE YCJIOBHH JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIl ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mnporpamMme 1o (U3MKE NEpeuyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX paldOT SIBISIETCS PEKOMEHJOBAHHBIM, YUYWUTENbh JEJNAeT BbIOOP
poBeleHUusT J1abOpaTOpHBIX pPabdOT ¥ OMBITOB € YYETOM WHIAMBUIYATbHBIX
0COOEHHOCTEM 00yUaroIuXxcsl.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®dusrka — Hayka O npupozae. HayuHble METOIBI MO3HAHUS OKPYXKAIOILIErO
mupa. Ponp dkcnepuMmeHTa M TEOpUM B IIPOLECCE TO3HAHUSA IIPUPOJIBIL.
DKCIIEpUMEHT B (pU3HKe.

MonenvpoBanue (u3NYECKUX SBICHUM M mpoueccoB. HaydHble rumoressl.
®dusuyeckue 3aKOHbI U TEOpPUH. ['paHUIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHS.

Pons m Mecto ¢u3uku B (HOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UU(QPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JBIKCHUSI.
Cucrema otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX NPOEKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CroxeHue nepeMenieHui u CJI0KeHUE CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsAMOJiMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYyTH U TMepeMEIICHUs
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE nazieHue. Y CKopeHue CBOOOHOTO MaJIeHUS.

KpuBonuHeintHoe  nBukeHue. JIBMKEHHME  MaTEpUAIBHOM TOYKM IO
OKPYHOCTH C MIOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JTMHEHAS
ckopocTh. [lepuoa u yactora obpaienus. LleHTpocTpeMHUTENHHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTHUUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBH>KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WIUTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pekKeHHOM ITPOCTPAHCTRBE.

HabGmronenue aBukeHus: Tena, OpPOIIEHHOTO MO YIJIOM K TOPU3O0HTY U
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH IPH IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHUST MEXIY IMYyTSIMHU, NOPOWJCHHBIMH TEIOM 3a
MOCJICIOBATEIIbHBIE PABHBIE IIPOMEKYTKA BpPEMEHH MPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHUS [AapUKa B BA3KOW KUIKOCTH.

W3yuenune nBKeHUs Tela, OpPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocurenbHOcTH  [amunes. Ilepeeld  3akoH  HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUI MAaTEPUAJIbHOW TOUKM. Tpernii 3aKkoH HbroTOHA U1l MaTepUaAIbHBIX TOUYEK.

3akoH BcemupHoro tsarotenus. Cuna Tsokectu. IlepBag kocMudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIRKEHHUS U cuiia TpeHus nokosd. Koadduiument tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B dKUJKOCTH WIIU Ta3e.

[TocTynarensHOE ¥ BpalaTeabHOE JBMKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. Ilimedo cuibl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHndeckrue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIUK.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS Y CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3ydenne nBuxeHUs OpycKa Mo HAaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT UX AehOopMaIIHH.

HccnepoBanne ycimoBHMI pPaBHOBECUS TBEPAOTO TeENA, HMEIOIMIETO OCh
BpAILICHUS.

Tema 3. 3akonwvl coxpanenus 6 mexanuke

NmMnynbc MatepualibHOM TOYKHM (TeNa), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 U3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAaHEHUS] UMITYJbCa.
PeaktuBHOE IBMXEHUE.

Pa6ora cuiibl. MOIIHOCTD CHITHI.

Kunernueckass »Hepruss MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpoBaHHOW  mpyxuHbIL.  [loTeHUManbHas HSHEpPrusi Tena  BOIU3U
MOBEPXHOCTH 3€MIIH.

[loTeHnuanbpHple W HENOTEHIMaIbHble  cuibl.  CBsS3b  pabOThHI
HEMOTECHLIHAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIMU CUCTEMBI TEIN.
3aKOH COXpPAHEHUS MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, NBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa MOTEHIIUATLHOM SHEPTUN B KWHETUYECKYIO U 0OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydenne abCOMIOTHO HEYNPYIOro yjaapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTUU
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi Gu3uKa ¥ TEPMOAUHAMHUKA
Tema 1. Ocnoevt MmoneKynapHo-KuHemudeckoi meopuu
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe naBmwxenue. Huddysus. Xapakrep ABUKEHUS WU
B3aUMOJICCTBUS YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, KUJIKOCTEH U
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THX Mojenei. Macca u
pazmepsl MosiekyJl. KonnuectBo BemecTBa. [locTositHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenscus.



Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIeparypa Kak Mepa
CpeaHEN KHWHETHUYECKOM SHEPruM TEIJIOBOTO ABWKEHMS dvactul rasa. Illkana
temneparyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MeHneneeBa—Knanelpona.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduyeckoe MpeACTaBICHUE W30IMPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpONCTBA W NPAKTHUYECKOE TPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE JTMCKPETHOE CTPOCHUE BENIECTBa, (oTorpaduu
MOJIEKYJI OPTaHUUYECKUX COCTUHEHUH.

OnpiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita [lTepHa.

OMBbITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMOJECHCTBUA.

Mogens, WILTIOCTPpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCYy/Ia.

OnpITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSIHHUS UICAIBHOTO Trasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

OrnpeneneHue Macchbl BO31yXa B KIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKAY [TApaMETPAMHU COCTOSTHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocrosvl mepmoounamurku

TepmonuHamuueckass cucrema. BHYTpeHHss dHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHnus. KoamdecTBo TeroTel U padoTta. BHyTpeHHsis
SHEpPrusi  OJHOATOMHOTO  MJCAIBHOTO  Tra3a. Buael  Temonepenayu:
TEIJIONPOBOHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeNIbHAsI TEIIOEMKOCTh BELIECTBA.
KonuuecTBo TemIOTHI pH TEIUIONEepeaye.

[lonatue 00 amuabatHOM mporecce. IlepBhIii 3aKOH TEPMOJIUHAMHKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJAMHAMUKH K wu3ompoiieccaM. ['paduueckas
WHTEpIpeTanus padoThl Tasa.

BTtopoii 3akoH TepmouHamuk. HeoOpaTuMocTh MpOIecCoB B MPUPOJIE.

TennoBble  MamwmHbl.  [IpuHIUMNBI ~ AEWCTBUSA  TEIUIOBBIX  MAIIIHWH.
[IpeoOpazoBanust sHEpruuM B TEIUIOBBIX MaimuHaxX. KoadduimeHt moae3Horo
nericTBus TeruioBord MamumHbl. [{ukn KapHo m ero ko3¢ @dUIMEHT IOJIE3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETIOAHEPTETUKH.



TexHuyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH SHEPTHM Tella MPU COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TPYyOKe IMyTEM TpeHHsI (BUICOAEMOHCTPAIINS).

N3meHeHne BHYTpEeHHEN SHEPTUH (TeMIepaTyphl) Tella IpH Terlonepeaaye.

OneiT MO anamabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3YIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, n1abopamopHie pabomwl

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Azcpecamnvie cocmosanusn eeuwecmea. Dazoewvie nepexoonl

[TapooOpa3zoBanue u koHaeHcamus. VMcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHwlid mnap. YjenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KATICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnmmyueckue u amopdusie Teraa. AHU3OTPOIHUS CBOMCTB
kpuctaimioB. Kuakue kpuctaibel. CoBpemMeHHble Matepuanbl. [LnaBiaeHue wu
KpucTayuu3aius. Y nefbHas Teriora rmiasieHus. Cyonumanus.

YpaBHeHUe TEIIOBOro OajaHca.

TexHuyeckne yCTpOCTBA M NPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTMH TMOIYUYEHHUS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIIECHHBIX MapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl U3MEpeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmwvie pabomsi

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3nes 4. DiieKTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsiA. JlBa BuJa BIEKTPUUECKUX
3apsiioB. [IpOBOMHMKHU, OUAJIEKTPUKKA U TMOJYHIPOBOJHUKU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuyHsblil 3neKTpUuUecKuil 3apsi.
DnekTpudeckoe noiie. Hanpssk€HHOCTh 3ieKTpuueckoro nodis. [punnun



CyNEPHO3NULNM INEKTPUUYECKUX Toser. JIMHNKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
HOJISL.

PaGora cunm  smekrpoctatmdeckoro  mois.  [lorennman.  PasHocTh
noTeHUHaIoB. [IpOBOJHHUKM W JHUAIEKTPUKHA B  JJIEKTPOCTATUYECKOM IOJIE.
JlusnexkTpruyueckasi MpOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DIeKTpoEMKOCTh IIIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI,
AIEKTPOMETpP, DJJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE AJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TE.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAIH
IUTACTHH, PACCTOSIHUS MEXITY HUMU U TUDJIEKTPUIECKON IPOHNULIAEMOCTH.

OHeprus 3apsLKEHHOIO KOHJIEHCATOopA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbsiit 31ekmpuueckuii mox. Toku 6 paznuunvix cpeoax

ONEKTPpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS DSJEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [IoCTOAHHBIN TOK.

Hanpsixenue. 3akon Oma 15t yyacTKa UETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE COINPOTHUBIICHHE BEIIECTBA.
ITocnenoBarenbHOE, MapAIIIEIBbHOE, CMELIAHHOE COEIMHEHUE IIPOBOTHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIIAS CUJIa U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpruueckoi uenu. KopoTkoe 3ambIkaHue.

OJIEKTpOHHAas  MPOBOAUMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpOBOIHUKHY. CobOcTBeHHass W TIpUMECHas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONeKTpuyecknuidi TOK B  pacTBOpax M paciuiaBaXx  3JIEKTPOJUTOB.
DIIEKTPOJIUTAYECKAS JUCCOMALNS. DIEKTPOIIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpPOIICTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, WMCTOYHUKH TOKA, OJEKTPOHArPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3IUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3MmepeHure cuiibl TOKa U HaIPSIAKEHUS.

3aBUCHUMOCTb COIPOTUBIICHHS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEUYCHHS U MaTepuaa.

CmMemaHHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe wu3MepeHHe BIEKTPOJBIXKYIIEH cuibl. KOpOTKOe 3aMbIKaHuE
rajbBaHUYECKOIO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psia U NpOBOJUMOCTb BO31yXaA.

OIHOCTOPOHHSISI TPOBOJIUMOCTH IHO/IA.

Yyenuueckuii sxcnepumenm, n1abopamopHvie pabomol

N3ydyeHne cMEemaHnHoro COeAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOJIBUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTUBJICHUSI.

HaoGmronenne amexkTpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce oCyliecTBISETCS C
YYETOM COJepKaTeNbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoscnpeomemnvle nowsmus, CBS3aHHBIC C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4yHbIM (akt, runore3a, (u3nUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOJICHUE, YKCTIEPUMEHT, MOACIIMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUMW, JIMHEWHAs (QyHKIuS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIMU Ha OCH KOOPAUHAT, CJIO)KEHUE BEKTOPOB.

Buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH JKUBBIX OPTraHU3MOB (BUIBI TEIUIONEPEIayu, TEIJIOBOEC PaBHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS. MaccCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHUYECKAs IUCCOLMALINS,
rajibBaHHKA.

l'eoepaghus: BaxXHOCTh BO3/TyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE ABMXKCHHUN C HCIIOJIB30BAHHEM MEXAaHHU3MOB,
y4€T TpEHUS B TEXHUKE, MNOAIIMIHUKH, HCIOJB30BAHHE 3aKOHA COXPAHECHHS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYyrue), IABUTATENIb BHYTPEHHETO
cropanusi, naposas TypOuHa, OBITOBOM XOJIOAWIBHUK, KOHIUIUOHED, TEXHOJIOIHH
NOJIyYEHHUsSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHUE JIIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC pUOOpHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KIACC

Pa3zneu 4. DiiekTpoguHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUA

[TocTosiHHBIE ~ MarHuWThbl.  B3auMoOJEMCTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnoje. BekTop MarHuTHOM WHAYKUMHU. [IpUHIUMI CynepHo3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKIUU. KapTuHa JMHUM MarHUTHOMN
WHJIYKIIMU TI0JISI TOCTOSIHHBIX MAarHUTOB.

MarautHoe T1OJIe TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUA
MarHMTHOTO TIOJIS JIJIMHHOTO MPsIMOTO IPOBOJHHUKA M 3aMKHYTOTI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaeicTBue npoBOHUKOB C
TOKOM.

Cuiia Amnepa, €€ MoyJib U HallpaBJICHHE.

Cuna Jlopenua, e€ Moaysib U HampaBlieHUE. [[BUKeHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Toje. PaGorta cuiel JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHAYKOUU. OJEKTPOJABMKYIIAsA CUJla HHAYKIWU. 3aKOH SJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. ODJIEKTPOJBHXKYILAs CUJa HHAYKIUUA B
MIPOBOAHUKE, IBHXKYILIEMCS TOCTYNAaTEIbHO B OJTHOPOJHOM MarHMTHOM TOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHHE CAaMOMHIYKIMHU. OJIEKTPOJBMXKYILAs  CuUJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHn4ecknue yCTpOMCTBA W MPAKTHUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHdThl, BJIEKTPOMATHUTHI, SJIEKTPOJBHUIATENIb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIuHUM UHTYKITUY MarHUTHOTO TOJIS.

B3auMojelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JerictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME 3JIEKTPOMArHUTHOW UHAYKIIUU.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJICKTPOJABHMKYIIEH CHUJIBI MHAYKIIMU OT CKOPOCTH HM3MEHEHUSA
MAarHMTHOTO MOTOKA.

SIBneHne CAaMOMHAYKIUU.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

N3ydeHne MarHuTHOTO TOJIS1 KATYIIKU C TOKOM.

HccnenoBanue neMCTBUSI MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON MHAYKIIAHU.

Pa3nes 5. Koste6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHumHule Koiedanus

KonebarenrHast  cucrtema. (CBOOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
I'apmonnyeckue konedanus. Ilepuoxa, wactora, amruTyna U ¢asza KojeOaHUi.
[IpyXuHHBIA MasTHUK. MareMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIIHBIE SJIEKTPOMArHUTHBIE KOJIeOaHUS B
UJeaNbHOM KOJIEOATEIbHOM KOHTYpe. AHANOrUs MEXAY MEXaHWYECKUMH H
ANEKTPOMATHUTHBIMU KoJieOaHusMHu. Popmyna TomcoHa. 3aKOH COXpaHEHHS
SHEPIUU B UJC€ATBHOM KO0JIE0ATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaroumx KojeOaHusX. BrIHyXI€HHbIE MEXaHUUECKUE
kosiebanus. Pesonanc. BeiHyX/1€HHBIE 3JIEKTPOMarHuTHbIE KoJeOaHus.

[lepemennpli TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE U JACUCTBYIOIIEe 3HAYEHHE CHJIbl TOKa U
HaIpPsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada u MOTPeOICHUE IECKTPUICCKOM
SHEPIrUU. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE AEKTposHepruu. KynpTypa
WCIIOJI30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE MPUMEHEHUE: JJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanre nmapameTpoB KoJieOaTebHOW CUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MAsSTHHK).



Halmronenue 3aryxaromumx KojieOaHuii.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Hablnronenue pezoHanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaNPSsDKEHUSI OT BPEMEHM) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC mnpu MOCHENOBATENILHOM COEIMHEHHHM pPE3UCTOpa, KaTyUIKd
MHJIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TUHUM TEKTpOoTepeadH.

Yyenuueckuii sxcnepumenm, nabopamopHwie pabomwl

HccnenoBanue 3aBUCMMOCTH TEPUOJA MabIX KOJIEOaHHUM Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre mNEpeMEHHOr0 TOKAa B LENM W3 IOCIEI0BATEIbHO
COECIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE GOTTHbI

Mexanuyeckue BOJIHBI, yclOBHSL pacnpoctpaneHud. llepuon. CkopocTh
pacnpocTpaHeHuss M JiauHa BOJHBL. [lomepeuHble W MPOAOIBHBIE BOJIHBIL.
Nurepdepenius u nuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS M3IIy4YEHHS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)K€HUE, MPETOMIICHHUE, TOJIspu3anus, Judpakuus,
uHTephepeHuus. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€eKTPOMAarHUTHBIX BOJH. [IpuMeHEHuEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeleBUIeHN. Panqnonokamus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuuecKkue yCTpOMCTBA M MPaKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJbTPa3ByKOBas JAMArHOCTMKA B TEXHUKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak UCTOUYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepennuu u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTBI TOHA C aMILIUTYI0N U
4acTOTOM KOJIeOaHUI.



HccnenoBanne  CBOWMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkCHHUE,
pesioMJIeHHUE, ospu3anus, AU paxkius, uHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuHEHOE pacnpoOCTpaHEHHE CBETA B
omHOpoaHOM cpene. JIyu cBera. ToueyHbli HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n3o0pakeHuil B
IJIOCKOM 3€pKaJle.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceera. CioxHbIN coctaB 6enoro ceta. L[BerT.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas cuila TOHKOW JMH3bL. [locTpoeHune u3o0paxeHuidl B
coOuparommx U paccerBaromux JuH3ax. Gopmyna TOHKOW JIUH3BI. YBelIWYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBas ontuka. Wurtepdepennuss cBeta. KorepeHTHblE HMCTOYHHUKH.
VYcaoBus HaOMOIEHUS MAKCUMyMOB M MHUHMMYMOB B HWHTep(EpEHIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [dudpakumonHas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpM MAaJICHUM MOHOXpPOMAaTWYECKOr0 CBeTa Ha
TU(DPaKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpOWCTBa M TMNPAKTUUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pacCIpOCTPAHEHHUE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTtuyeckue mpruodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moeslb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIny CBEeTa.

Hab6mronenune nudpakmum ceeta.

HaOGmronenue nucnepcuu cBera.

[TomyyeHue ciekTpa ¢ MOMOILIBIO IPU3MBI.

[Tonmyyenue cexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

Hab6mronenue nmonsipu3auu cBeTa.

Yyuenuueckuii sxcnepumenm, nabopamopHvie pabomwl



N3Mepenue nokasaresns npeoMIIEHUs CTEKIIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3jnen 6. OcHOBBI crieMAIbLHON TEOPUM OTHOCUTEIBLHOCTH

['panunbl  NPUMEHUMOCTHM  KJIACCHYECKOM  MexaHuku.  [loctymartsl
CIIEHMAIBHOW TEOPUM OTHOCUTEIIBHOCTHA: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, PUHIIMI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEPrusi U UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs3b MacChl C JHEPrUEr U UMITYJIbCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
TIOKOSI.

Pa3nen 7. KBantoBas pusunka

Tema 1. dnemenmul K6anmMo6oI ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotoadpdexra. YpaBHenue OiHmTeriHa s poTodPdekra. «KpacHas rpanunar
dboToaddekra.

JHaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHUYecKue YCTPONCTBA M MPAKTUYECKOE MPHUMEHEHHE: (DOTODIEMEHT,
(doTomaTUMK, CoTHEUHAas Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

®o1o3(d(DHEeKT Ha yCTaHOBKE C IMHKOBOW MJIACTUHOM.

UccnenoBanue 3akoHOB BHelHETo GoTodddexTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pezepdopna mo paccesHuio o -4acTHII.
IlmanerapHas mopnens aroma. Ilocrymarsl bopa. M3nydenue u 1orjoiieHue
(GbOTOHOB mpU Tepexoje aTomMa C OJHOTO YpPOBHS DHEPTUM Ha Apyrou. Busl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BomHoBble cBolicTBa yactull. Bonuel ne bpoia. KopryckynsspHo-BoaHOBOM
yaJlu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3TyUEHHE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBBIM KOMIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue JJIMHBI BOJHBI Jla3epa.

HabmroieHue TmHenvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomuwi

HaOnronenue tMHe4aToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JOKa3bIBAKOLIME CIIOXKHOCTh CTpoeHus sAnpa. OTKpeITHE
panuoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3iydeHusa. CBoiicTBa anbda-, Oera-, TaMMa-U3Iy4YEHUs.
BimsiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NpOoTOHAa M HelTpoHa. HyknonHas mopens sgpa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
M3JIy4eHne. 3aKOH palMOaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sAjipe. SnepHble cuibl. JledeKkT Maccsl sapa.

Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepubiii peakrop. TepmosnepHslii cunTe3. [IpobnemMbl U MepCHEeKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACIIEKTHI IIEPHONU SHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE IMO3UTPOHA.

MeTo 161 HaOMIOAEHUS U PETUCTPALIUU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIe B3auMOJieicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siiepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CUéTYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanre TpeKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. D1ieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BHIAMOC
JIBIDKCHHE.

CoiHeuHast cucreMa.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu CoJsiHIIa U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTepUCTHKHU. JlMarpamma «CHEKTpalibHBIA KJlacCc —
CBETUMOCTB». 3BE3/bI TJIABHOM ITOC/IEIOBATCIBHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]1 TJIABHOM MOCJIeI0BaTEIbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/. DTanbl )KU3HHU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonoxenue u npwxenue CoyiHIA B
lNanaktrke. Tunel ranaktuk. Pagnoranaktnkyu u kBasapsl. YEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa661a. Pazoeranve ramakTuk.
Teopus bonbiioro B3peiBa. PEIMKTOBOE U3TyUYEHHUE.

Macumrabnas ctpyktypa Beenennoid. MeraraiakTuka.

Hepeménnbie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOIB30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUH JIs1 OTPEAENICHUS TOJIOKEHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31isd CEeBEPHOro MOIYIIApUs U IPKUE 3BE3/BI.

Hab6monenus B teneckon Jlynsl, uianer, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHUE

Ponp Qusuku u acTpOHOMHUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cepax AesITEIbHOCTU YEOBEKA, pOjib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM Hay4HOW KapTHHE MUpa, pOJib PU3NUECKONU TEOpUU
B (QOpMHUpOBaHMM TMpEACTABICHUN O (U3NUECKONM KapTUHE MHpa, MECTO
(¢u3nyeckoil KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJICTAaBICHUI O IPUPOJIE.

MesxknpeaMeTHbIe CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMHM MAaTE€MaTHKH,
OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHWE, HAy4yHbId (haKT, TUIOTE3a, (U3NUecKas BEJIMYMHA, 3aKOH,
TEopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHUWE CHUCTEMBl YPaBHEHUW, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAH€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLIHMH HA OCH KOOPAWHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTAPHBIX (PYHKIUN, MPU3HAKKM MOJ00US TpPEYyroJbHUKOB,
ompeeeHIe UIONIAIN TIIOCKUX PUTyp u 00bEMa Tell.

bBuonocus: snektpuyeckue sBICHUS B JKMBOW NpUpOJE, KoJjiebaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paauanyy Ha )KMBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIBIX
T€Jd, MEXaHW3Mbl OOpa30BaHUS KPUCTALINYECKON PEMIETKH, CIEKTPaIbHBIN
aHanus.



l'eocpagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUIA.

Texnonoeus: JNUHUM DJIEKTpONEpenady, TEHEpaTop MEePEeMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIHMOHHAS M€4Yb, pajap, PaauonNpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJIHEeyHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yudeOHOro mpeamera «®Dusnka» Ha YpPOBHE CPEIHETO OOIIETO
obOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECIICUHUTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOro nmpeamera « Pu3nka» JOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYy4YalOIIMXCA PYKOBOJCTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHUH, COOTBETCTBYIOIUX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
OMbITa W ONBITA AESITEIBHOCTH B MPOLECCE peaTnu3allid OCHOBHBIX HAINpPABICHUN
BOCIMTATEIbHON ACSITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCKOT0 BOCIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00yUYaroLIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOI0 OOLIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIICYETIOBEUECKUX T'YMaHHUCTHYECKHX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESTENBHOCTh B MHTEpEcax IpakIaHCKOro
oOl1ecTBa, yuacTBOBaTh B CaMOYIIpaBJICHUU B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBHUHM C
X QyHKIUSIMH 1 HA3HAYCHHUEM;

TOTOBHOCTBH K TYMaHUTAPHOU 1 BOJIOHTEPCKOM 1€ATEIHHOCTH;

2) MaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTpuOTU3Ma;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallUI0 W MPUHUMATh OCO3HAHHBIC pEILICHUS,
OpUEHTHPYSCh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIEC B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAy4YHOT'O TBOPYECTBA,
npucylero (pu3nyeckoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:



WHTEpPEC K pa3NuuHbIM cdepam NpodecCHOHATHLHOW MeATeTbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoQeccuu 1 peaan30BbIBaTh COOCTBEHHbBIC KU3HEHHbIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYpPbI, OCO3HaHUE TIJI00aTbHOTO
XapaKTepa 3KOJOTMYECKHUX MTPOOIeM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY’KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOTO PA3BUTHS YEJIOBEUYECTRA;

pacuIMpeHre OmbITa JEATEBHOCTH SKOJOTMYECKOW HAMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUI MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAay4YHON [IE€SITENIbHOCTH, TOTOBHOCTH B MPOLIECCE
M3y4YeHHS  (PUBUKUA  OCYIIECTBISATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
NEeATEeIbHOCTh UHIUBUYAIBLHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jioruueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENU NEATCIBbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPUU KX
JIOCTHIKCHMS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTUBOPEYMS B  PaCCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarpiBaTh IJIaH PEIICHHUS MPOOJIEMBI C YYETOM aHaln3a WMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
L[EJIIM, OLIEHUBATh PUCKHU MOCJICACTBUI NEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCIOBHUSIX  PEaTbHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbie uccieaoBarebCcKHe AeiCTBUSA.
BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU MOHATUAMHU U METOJAMHU
(bu3nUecKol HayKU;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOEKTHOMN NESITEIIbHOCTH
B 00slacTu (pu3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB pelIeHUs 3a/ad (PU3NYECKOTO COJEpKaHUsl, MPUMEHEHUIO Pa3InYHBIX
METO/I0B MTO3HAHUS;

BIAJCTh BHUJAAMH JEATCILHOCTH II0 TOJYyYCHUIO HOBOTO 3HAHHS, €ro
UHTEPIpETAllY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PANIMYHBIX Yy4eOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU YUEOHBIX ITPOCKTOB B 00acT (PU3NKH;

BBISIBIIATh TMPUYUHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJW3UpOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHThl AJi1 J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS,

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE€ pEIICHHS 3aJadyd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHUE B HOBBIX
YCJIOBUSX;

CTaBUTh M (opMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
JESITeIbHOCTH, B TOM YHCIIE TIPU U3YyUYEHUU (DUBUKU;

JaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TICPCHOCUTh 3HAaHHUSA 10 (U3NKE B TMPAKTHUECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHMUS;

CTaBUTH IPOOJIEMBI U 3a]1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMaUu (PU3UIECKOTO COJECPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IIOWCK, aHAJIU3,
CUCTEMATH3AINI0 U WHTEPNpETalni0 HMH(DOpMAIMK pa3IUYHBIX BUIOB U (HopM
MIpEeICTaBIICHHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(MOPMAITUH;

WCIIOJIB30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWM OSProOHOMHKHM, TEXHHUKH OE€30MMacHOCTH,
TUTHCHBI, PECYpCOCOCpPEKEHHUSA, TMPABOBBIX M  JITHYECKUX HOPM, HOPM
nH(OpMaIIMOHHOM 0€301MacHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOTO COJEp)KaHMsS B Pa3IU4YHBIX (opmaTax c
y4€TOM HazHaYeHUs HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BRIOUPAst ONTUMATHHYIO
dbopMy Tpe/IcTaBICHUS U BU3yaJIU3aIiH.

KoMmyHMKaTHBHBIE YHHBeEpCAJIbHbIe YUeOHbIe 1eliCTBUA:
OCYUIECTBJISATh OOIlEHHEe Ha Ypokax (U3MKA H BO  BHE-YpOUHOU
NEeSTENbHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM  KOH(JIUMKTHBIX CHUTyallMd M CMsr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U MCIIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHIMBUIYAJIBHOU
paboTHI;

BbIOMpaTh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOr0 4jieHa KOJUIEKTUBA;

OPUHUMATh 1M  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPAVUHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHHMIO: COCTaBIATh IUIAH JEHCTBHIA,
pacnpenenarTh poJid C YY4ETOM MHEHMl Y4YaCcTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXJOr0 yYAaCTHHKAa KOMaHAbl B
001U pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C IMO3ULIUU HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAaUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE TIIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO M BOOOpAKEHHE, OBITH HHUIIMATHBHBIM.

PeryisiTuBHbIE YHMBepcaJbHble y4eOHbIe 1eiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATENIbHYIO ACSATENBHOCTh B 00JIACTH
GU3NKK W acCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTAaBUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEHIEHUS PAacYE€THBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBINOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JlaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuMpsTh paMKH y4eOHOIro MpeJMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAaHHBIM BBIOOpP, apryMEHTUPOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMU B 00JacTH
(U3HKHU, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTb KOPPEKTUBHI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJaJeTh HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM  Kak  OCO3HaHMs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX pE3YyJbTaTOB U
OCHOBaHUM;



WCITOJIB30BaTh MPUEMBI peIIeKCHH JIs OIEHKH CHUTYaIlid, BEIOOpa BEPHOTO
pelIeHHUS;

YMETh OIEHWBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apryMEHThl APYrUX IMpU aHaIu3e pe3ybTaToB
NEeSTEIBHOCTH;

MPUHUMATH Ce0sl, MTOHUMAas CBOM HEAOCTATKH M IOCTOUHCTBA,

NpPUHUMATh MOTHBBI W apryMEHThl APYrMX IMpU aHalIu3e pe3ybTaToB
NEeSITEBHOCTH;

MPU3HABATH CBOE MIPABO M MPABO APYTHX HA OMIUOKH.

B nponecce noCTHKEHMSI JIMUHOCTHBIX PE3YIbTATOB OCBOCHUS MPOrPAMMBbI
no ¢usuke s YPOBHS CpeAHEro oOmiero ooOpa3oBaHus y OOyYaromuxcs
COBEpUIEHCTBYETCS AMOITMOHAJIbHBIN WHTEJIEKT, MIpEAnoararonmii
c(OPMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE 3MOLMOHAIILHOE
COCTOSIHHE, BUJICTh HANIPABICHUS PA3BUTHA COOCTBEHHOM YMOLIMOHAIBHOM chephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE IPUHUMATH
OTBETCTBEHHOCTb 3a CBO€ TIIOBEJEHUE, CIOCOOHOCTh aJanTHPOBAThCI K
AMOITMOHAIILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIUH, BKIIFOYAIOIICH CTpeMJICHHWE K JOCTHKEHUIO 1NN 1
yCriexy, ONTHMH3M, WHHIIMATHBHOCTH, YMEHHUE JEHCTBOBATH HWCXOJS M3 CBOHUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOUYAIOIIEH CITOCOOHOCTh MOHUMATh AMOITMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHMSI
C IPYTUMH JIFOIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kJiacce mpeIMeTHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaThb CPOPMUPOBAHHOCTH Yy O0YUAIOITUXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTHHBI MHPA, B PA3BUTUM COBPEMEHHOM TEXHUKHA U
TE€XHOJIOTUH, B IPAKTUYECKOU €SI TETbHOCTH JIIOJIEN;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (DU3NUECKUX MO/JIeIeH:
MaTepHualibHasl TOUKa, MHEpIUaIbHas cUCTeMa OTCUYETa, aOCOIIOTHO TBEPOE TENO,
UJICAIbHBIN Ta3, MOJEIIN CTPOEHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH (PU3NYECKUX 3a]1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMHUKU:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBWKEHUE, CBOOOJHOE TMaJIeHUE Tel, [BMXKEHHE IO OKPY>KHOCTH, HWHEpPIUS,
B3auMojieiicTBre Tend, AU y3usi, OpOyHOBCKOE IBMIKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPIBIX TEJ, N3MEHECHHE 00BhEMA TN MPU HarpeBaHUU (OXJIAKICHHUH ), TETIJIOBOE
paBHOBECHE, HCHAPEHHUE, KOHJCHCAIMS, IUJIABJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE,
BJIQYKHOCTh BO3/lyXa, IOBBIIICHUE TaBJIICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyZEe, CBSI3b MEXKAY DapaMeTpaMd COCTOSIHHSI Tra3a B  M3OINPOILECCax,
BJIEKTPU3alMs TEJ, B3AUMOJICHCTBUE 3aPs/IOB;

OMKCHIBATh MEXAHWYECKOE NBIKCHHE, HWCTONB3YsS (PU3NUECKHE BEITUYHHBIL:
KOOpJIMHATa, IMyTh, MNEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUUAIbHAS SHEPIrusl, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOIIHOCTh, IPU OINHCAHUM TPABWIBHO TPAKTOBATh
(GUBUYECKUIT CMBICT KCHOJIB3YEMbIX BEIUYUH, WX OOO3HAYEHUS U €IUHUIIBI,
HaxoAUTh (GOPMYJIbI, CBA3BIBAIONINE TaHHYIO (U3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONMCBHIBAaTh WM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCTIOJIb3Ysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIleparypa, CpeaHsis
KUHETUYECKAsl YHEPIUsl XaOTUUECKOI0 JIBUKECHUS MOJIEKYJI, CPEIHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSISI JHEprus, padoTa rasa,
KO3 GUIIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENsl; MPU OMUCAHUU
NPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI UCIHOJB3YEMbIX BEJIMYMH, WX
o003HaueHUs W EJUHUIBI, HAaXOAUTh (OPMYIBI, CBS3BIBAIONINE JIAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJTMUUHAM;

ONUCHIBATh N3YUYEHHBIC IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3UUECKUE BETUYUHBI: DJICKTPUYCCKUM 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD IOJIA, MOTEHIIMA, PA3HOCTh MOTEHIUAJIOB;
Opy ONHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIOIb3YEMBIX
BEIMYMH, UX OOO3HAUCHUS WM EIUHMUIIBI; yKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C JIPYTUMH BETUUUHAMU;

aHaJTM3UPOBaTh (PU3UYECKUE TMPOIIECChl M SIBJICHUSI, HCIOJIBb3Ys (hU3NUECKUe
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPaHEHUs MEXAHWYECKOM OHEPrMH, 3aKOH COXPAaHEHUs HMITYJIbCa,
MNPUHLKN CYNEPHO3ULIMKM CHUJI, TMPUHLUUN PABHONPABHUS HHEPUHAIBHBIX CHCTEM
OTCYETA, MOJICKYJSPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KUHETUYECKON SHEPrUU TEIJIOBOTO IBUXKEHUS MOJIEKYJ C
aOCOIIOTHON TeMImepaTypou, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3akoH KyJioHa, mpu 3TOM pa3anyarh CIOBECHYIO



(GOopMyIUPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIBI,
00J1acTH ) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLUIBI JCHCTBUS MAIllUH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHs UX O€30MacHOTO HCIOJIb30BaHUS B
MOBCEAHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIAEAOBAHUIO (PUBUYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU ITOM
dopmynupoBath mpobiemy/3ajgadyy M THUIOTE3y Y4eOHOrO  OKCIEPUMEHTA,
co0upaTh YCTaHOBKY W3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OIBIT U
(bOopMyIMpPOBATH BHIBOJIBL;

OCYUIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, TIPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HMCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCJENOBATh  3aBHCHUMOCTH  MEXIy  (U3MYECKUMU  BEIIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3ybTaThl IMOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BHJI€ TAOJIUII U TPaUKOB, A€JIaTh BEIBOABI IO PE3YJIbTaTaM HCCIICOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUM HCCICTOBAHUI B
pamMKax y4eOHOTO OJKCHEpPUMEHTa, Y4YEOHO-HCCIEAOBATEIbCKOM M INPOEKTHOM
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMNCTB M JIaDOpaTOPHOIO
000pyIOBaHUS;

pemiath pacu€THblE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3NYECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS 331a4u
BBIOMpATh (DPU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOAUMbIE ISl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHUBATh PEaJIbHOCTH
MOJIyYEHHOTO 3HAYeHUs (PU3UUECKOI BEITMUMHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEIPOTHBOPEUUBYIO
LEMOYKY PAaCCY>KIEHUM C OMOpOMl Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe SIBJICHNUS,

UCTOJb30BaTh  MPU  pPEIIEHMH  ydyeOHBIX  3aJad  COBpPEMEHHbIE
UH(OPMAIIMOHHbIE TEXHOJOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIIU
Y TpEe/ICTaBIICHUs Y4eOHON M HAy4YHO-TOMYJISIpHON MH(MOpPMAIUK, MOJYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTy4aeMyt0 HH(HOPMAIIHIO;

MPUBOINTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUIst obecrieyeHus: 6e30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWUCTBAMH, JJIi COXPAHEHUS 37OPOBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIEH Cpele;

paboTaTh B TpYIIE C BHINIOJHCHHEM pa3JIMYHBIX COITMAIBHBIX POJICH,
IJIAHUPOBATh PalbOTy TPYIIIbI, PAMMOHATIBHO PACTIPEACISITh OOS3aHHOCTH W
IUTAHUPOBATDH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAIlUSX, aJIEKBATHO OIEHUBATH
BKJIaJl K&XKJIOTO U3 YUYaCTHUKOB I'PYIIIHI B pELIEHUE pacCMaTpUBAEMON MPOOIEMBI.

K konmy oOydenuss B 11 kJiacce mpeIMeTHBbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4yHOW KapTHHBl MHpA, B Pa3BUTHH COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU JEATEIbHOCTH JIIOJIEH, LEJOCTHOCTh U E€JUHCTBO
(u3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYCUYHBIN AJICKTPUICCKUHN 3apsi, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIO Sijpa MpPH PEHICHUH (PU3NYECKUX
3ajay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKN W KBAHTOBOW (DM3WKH: JCKTPUIECCKAST TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJIGKTPOMArHUTHasT WHIYKIUSA, JeACTBHE MAarHUTHOTO TIOJNs Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsiji, dJIEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, TPSIMOJIMHEHWHOE pacIpoCTpaHEHUE CBETa, OTpaKEHUE, MPEIOMIICHUE,
uHTephepeHius, audpakmus ©W TONsSIpHU3aIUs CBETa, JHCIEPCUS  CBETa,
doToanekTpuaeckuit 3pdext (poTodrddhekT), cCBeToOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aromMa BOAOPOJA, €CTeCTBEHHass W HCKYCCTBEHHas

PaaOaKTUBHOCTB;
ONMKCHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3IMYHBIX  CpeA) W

AIIEKTPOMAarHUTHBIE SBJICHUS (MPOILECCHI), HCHOJb3ys (PU3MUECKHE BEIUUMHBI:
JIEKTPUYECKUH 3apsll, CWJIA TOKA, JIEKTPUUYECKOE HAIPSHKEHUE, JIIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs Cuila, paboTa TOKa,
MHIYKLIHMS MarHUTHOrO MOJs, cuia Ammepa, cuia JlopeHua, WHAYKTUBHOCTH
KaTyIlIK{, DHEPIUsl DJJEKTPUYECKOTO0 M MArHUTHOIO IIOJIEM, NEPHUOJ M YacToTa
KojeOaHui B KoyieOaTeNTbHOM KOHTYpe, 3apsii M CHia TOKa B Ipolecce
FApMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWH, (OKyCHOE pacCTOSHUE W
ONTHYECKas CHUJIa JIMH3bI, IPU ONUCAHUU MPABWIBHO TPAKTOBATh (PUIUYECKUMA
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M E€IUHHUIIbI, YKa3bIBATh
(GopMyIbl, CBS3BIBAIOLIME JIAHHYIO (HU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIIMYMHAMU;



OMHUCHIBATh H3YYCHHBIE KBAHTOBBIE SBJICHHS U IPOLIECCHI, HCHOJIb3Ys
¢du3nueckrue BEIUMYHUHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUSI U UMITYJIbC (POTOHA, EPUO/I TOJIypaciaia, SHEPTrus CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (U3HUECKUI CMBICI
WCIIOJIB3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS] W EAUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMU BeJIUYUHAMH,
BBIYHCIIATH 3HaU€HUE (PU3NYECKON BEIUUUHBI;

aHANIM3UPOBaTh (PU3MUYECKHUE MPOIECCHl U SBIICHUS, UCIONB3Ys (U3UUECKUE
3aKOHBI W MPUHLMINBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIRHOIO U NapaJUIEIbHOIO
COCIMHEHUA NPOBOAHUKOB, 3aKOH Jlkoymsa—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PaCcpOCTPaHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHINTeHHa st (hoTodddexra,
3aKOH COXPAaHEHUs SHEPruM, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPaHCHHS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUsS MAcCOBOr0 YHMCIA, MOCTynaTsl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM Pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MAaTeMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIlbl, 00JacTH)
IPUMEHHMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHAYKIUA MAarHUTHOIO MOJI IIPOBOIHHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh U OIKCHIBATh H300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCHEPUMEHTHI IO HCCIAEAOBAHUIO (PU3UYECKUX SBICHUM U
IPOILIECCOB C HCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHU: TPHU 3TOM
dbopmyMpoBaTh MpooOiieMy/3ajlady M THIOTE3Y Y4eOHOro  DKCIECPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEJIONKEHHOrO0 OOOpYIOBaHUS, MPOBOJIUTH OIBIT U
bopMyJIMpPOBATH BHIBOJIBL;

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIBHBIA CIIOCOO W3MEPEHUs] M HCIOJIb30BAaTh W3BECTHHIC
METO/Ibl OLICHKH MMOTPEITHOCTEN U3MEPEHUI;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C  HCIOJIb30BAHUEM
OpSMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoB, JAeNaTh BHIBOABI IO pe3yJbTaTaM UCCIICIOBAHMUS,

coOI01aTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YeOHO-MCCIIEOBATEILCKOW W TMPOCKTHOU
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ys (PM3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a1a9u



BBIOMpATh (PU3UYECKYIO0 MOJEINb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXoIuMbIe UId €€ pelIeHUs, TPOBOIUTh PAacUYEThl M OLIEHUBATh PEATbHOCTD
MOJYYEHHOTO 3HaYeHHS (PU3NYECKON BEINYHHBI,

pelaTh Ka4eCTBEHHBIC 3a/]a4i: BHICTPAUBATh JIOTHYECKU HETTPOTHBOPEUUBYIO
[IETI0YKY pacCyXIEHHH C ONMOpoil Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ngecKue IBICHUS;

UCIIONIb30BAaTh ~ MPU  peIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
MH(GOPMALIMOHHBIE TEXHOJIOTUU IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBICHUs Y4eOHOW M HAayYHO-TIOMYJISIpHON MH(OpMAIMH, TOJTYYSHHONW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSICHATh TPHUHLMIBI JEHCTBUS MAaIllUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS WX O€30MACHOTO MCIOJIH30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3HUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHHUKHU U TEXHOJOTHIA;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHMUS MO (U3MKE B TMOBCETHEBHOU >KU3HU
U1t o0ecrieyeHus: 0€30MacCHOCTH MPHU OOpPAILEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKpPY’KaIOIlIEH cpelie;

paboTaTh B TpYyIIE C BHIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYIIBL, PAIHMOHATBHO pPACTIPEACTATh OOS3aHHOCTH H
TJIAHUPOBATh JCIATEIFHOCTh B HECTAHJAPTHBIX CHUTYAIlUsIX, aJleKBaTHO OIICHUBATH
BKJIaJ] K&XJIOT0 U3 YYaCTHUKOB I'PYTIbl B PEIICHUE pPacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne HaunmeHoBaHMe pa3jiesioB U (uudposrbie) DYHKIUOHAIBHASA
Kontpoabubie | IlpakTnueckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE rPaMOTHOCTH
padoThbI padoThbI
pecypchl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
o
11 W3HUKa U METObI HAYUYHOT'O 5 bubnuoreka [JOK https://fa.resh.edu.ru/
MIO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 https://fg.resh.edu.ru/
Kunematitka > https://m.edsoo.ru/7f41bf72 DS TEST. ECLL I
bu6mmoteka [IOK
. https://fg.resh.edu.
22 Jlusamiica ! https://m.edsoo.ru/7f41bf72 Hps:iftg.resh.edu ruf
3aKOHbBI COXpaHEHUs B bubnuoreka [JOK
2.3 1 1 https://fg.resh.edu.ru/
MEXaHUKe 0 https://m.edsoo.ru/7f41bf72 DS.I170.TEST. ECU. I
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAWUHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubnuorexa [IOK
3.1 1 https://fg.resh.edu.ru/
KMHETUYECKON TEOPUH o https://m.edsoo.ru/7f41bf72 _— wl
bu6mmoreka [JOK
3.2 10 1 https://fg.resh.edu.ru/
OCHOBEI TEpMOHHAMIKIL https://m.edsoo.ru/7f41bf72 PS-/710.FEsn.SCU. T
ArperatHble COCTOSIHUS Eub OK
3.3 BemiectBa. Pa3oBrle 5 ubmorexa I https://fg.resh.edu.ru/

MepeXoIbl

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

24

Paznen 4. JIEKTPOJAMHAMUKA

bu6mmoreka [IOK .
4.1 DNEeKTPOCTaTHKA 10 htts://m.edsoo.ru/7fALbf72 https://fg.resh.edu.ru/
IToCTOSIHHBIN 2JIEKTPUYECKUN BuG 110K
nonMoTeKa _
4.2 TOK. TOKM B pa3inMuHbIX 12 httos://m.edsoo.ru/ 741672 https://fg.resh.edu.ru/
cpenax
Uroro no pazneny 22
PeszepBHOE Bpems 2 https://fg.resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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11 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (undgposbie) DOYHKINOHAJIbHASA
KonTpoabubie | IlpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE rPaMOTHOCThH
padoThI padoThI
pecypchl
Pa3ngea 1. QJIEKTPOAUHAMMUKA
MarsauTHoe 1oJIe. bubmuorexa [JOK
11 11 1 3 https://fg.resh.edu.ru/
DJIEKTPOMarHuTHask UHIYKLIHS https://m.edsoo.ru/7f41c97c ps./ig
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHnveckue u Bu6 10K
nonmorexa
. https://fg.resh.edu.ru/
2.1 3JICKTPOMArHUTHBIC 9 1 https://m.edsoo.ru/7f41c97c ps://fg.resh.edu.ru
KoseOaHus
M
2.2 CRAHICCITHE 1 5 1 bubmmorexa LIOK https://fg.resh.edu.ru/
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2. 1 https://fg.resh.edu.ru/
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c BS.I0.IESh. 00T
Hroro no paszneny 24
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
OCHOBHI CTIEITUATTBHON TEOPUHU bubnmnoreka [JOK
. https://fg.resh.edu.ru/
31 OTHOCUTEIIBHOCTH 4 1 https://m.edso00.ru/7f41c97c pe.7.esh. eI
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIJIEeMEHTHI KBAHTOBON ONTHKH 6 E;I[iHE;Tee;sch)Ig/S £41097c https://fg.resh.edu.ru/
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bu6nmoreka [IOK
4.2 4 https://fq.resh.edu.ru/
Crpoetine atoma https://m.edsoo.ru/7falca7e | e enCAL
bubmuorexa [JOK
4. A https://fq.resh.edu.ru/
3 TOMHOE AApO > https://m.edsoo.ru/7fAlca7e | o renEALT
Hroro no pazneny 15

Pasznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOOPU3UKU

51 OJeMEeHTBI aCTPOHOMHUU U 7 1 bubmmorexa LIOK https://fq.resh.edu.ru/
acTpou3uku https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE
bu6mmoteka [IOK

. https://fg.resh.edu.ru/
6.1 O6o06maroiiee MOBTOpEeHNE 4 https://m.edso00.ru/7f41c97¢c ps://fg.resh.edu.ru

Hroro no pazgeny 4

PesepBHOE Bpemst 3 https://fg.resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O 68 4

ITPOTPAMME



https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://fg.resh.edu.ru/
https://fg.resh.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dmsuka, 10 kimace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. on
penaknueii [TapdenteeBoit H.A., Akninoneproe obmiectBo «M3aaTenbeTBO
«IIpocsemienne»

» Gusuka, 11 kimace/ Maxumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakiueit [lapdentreBoit H.A., AkuinonepHoe o0miectBo «M31aTenbCTBO

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHAJIBI VIS YYUTEJIA
https://nsportal.ru/shkola/

https://rosuchebnik.ru/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

http://skiv.instrao.ru/bank-zadaniy/

https://www.yaklass.ru/
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