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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©0a30BOr0 ypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHON mporpamMmel, npeactaBieHHsx B ®I'OC COO, a
Takke C Yyd4€roM (QenepanpbHO paboyeil mporpamMmbl BOCHUTaHUS M KOHLENLUU
npernojaBaHusi ydyeOHoro mnpenMera «®usuka» B 00pa30BaTENbHBIX OpraHU3aLMUIX
Poccuiickoit denepannu, peain3yomnx OCHOBHBIE 00pa30BaTebHbIE IPOIPAMMBI.

Coneprkanue nporpaMMsl 1o (hU3HMKe HANpaBIEHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOywarommxca 10—11 kiaccoB nmpu oOydeHuM uX (pu3nKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOro mnoaxoxaa. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO k mMmIaHUPYEMBIM JIMYHOCTHBIM,
OPEIMETHBIM W METalpeIMETHBIM pe3yjlbTaTaM OOy4YeHHs, a TakKkXe YYUTBIBAET
HEOOXOJUMOCTh peajlu3aluid MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
Hay4YHBIMU y4eOHBIMHM NIpeaMmeTaMu. B Hel ompenenstoTcs OCHOBHBIE IIENU W3YYEHUS
(Gbu3MKH Ha YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUsl, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHHS
Kypca GU3UKU: TMYHOCTHBIE, METallpeIMETHbIE, IPEeAMETHbIE (Ha 0a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIIOYAET:

® [IJJaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3uMKu Ha 6a30BOM YPOBHE, B TOM

YHCJIe IPEIMETHBIE Pe3ybTaThl IO rojlaM 00y4YeHHUS;

e cojepxaHue yuyeOHoro npeamera «dOusuka» mo rojgaM oOydeHus.

®dus3uka Kak Hayka o0 Haumbosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAaueCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHMH 00
okpyxatouieM wmupe. IIkoapHBIA Kypc (QU3MKM — CHCTEMOOOpa3zyromui A
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IMPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKaT B
OCHOBE TIPOLIECCOB M SABJICHUW, H3yYaeMbIX XHMHeEH, Ouomorued, Quanyeckoi
reorpadueid M acTpoHoOMHeW. lcmonp3oBaHWEe W aKTHBHOE NMPUMEHEHHE (DU3UUICCKUX
3HAHMM ompezenseT XapakTep M pa3BUTHE pa3HOOOpa3HbIX TEXHOJNOTHMM B cdepe
DHEPreTUKH, TPAHCIOpPTa, OCBOEHHS KOCMOCA, IOJIYYEHUS HOBBIX MaTepUaioB C
3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue (U3MKKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa 00ydaromuxcs, B GOpMUPOBaAHHUE
YMEHUI MOPUMEHSITh HAy4YHbII METOJ TO3HAHMSI TPHU BBIMOJIHEHHMH HMH Y4eOHBIX
UCCIIEOBAaHUMN.

B ocHoBy Kkypca ¢pu3uku 1715 ypoBHS CpeIHEro 00IIero o0pa3zoBaHus MOJIOKEH Pl
U7EH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MIPUHIUIIBI €0 OCTPOECHHUS.

Hoesa wyenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJECPXKHUT MaTepuan U3 BCEX pa3felioB (PU3MKHM, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEH MaTtepual Kypca (pU3UKU 0ObEIUHEH
BOKpYr (¢u3uueckux Teopuidl. Benymum B Kkypce sBusercs (HOpMHpOBaHUE
NPEJICTaBIEHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BELLIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusauusi mpeanosiaraeT  HMCIOJb30BaHUE
TYMaHUTApHOTO MOTEHIIMANA (PU3HMUECKON HayKH, OCMBICIICHHE CBS3HU Pa3BUTUS (DU3HUKH C



pa3BUTHEM OOIIecTBa, a TaKKe C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH W
HKOJIOTMYECKUMHU MpoOIeMaMu.

Hoes npuxnaonou manpaenennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C
HMIMPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKHUX MPUIOKEHUN U3yUYEHHBIX TEOPUA U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBECHUS SJIEMEHTOB COACPKaHUS,
HNOCBSIIEHHBIX JKOJIOTMUECKHM TIPO0JIEeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYKIEHHUS MpoOJeM palroOHAIbHOIO
IPHUPOIONOJIB30BAHMS U SKOJIOTHYECKON 0€30IaCHOCTH.

CrepXHEBBIMU dJI€eMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeaHEero ooIero
oOpa3zoBaHusl ABJIAIOTCS (u3nueckue Teopur (POpMUPOBAHME MPEACTABICHUNH O
CTPYKTYpE TMOCTpOeHUs: (U3MUYECKOW TEeOopuu, pPOJM (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX NPEICTABICHHUSIX O MPHPOJE, T'PAaHUIAX MPHUMEHUMOCTU
TEOpUH, JIsl OMMCAHMSI €CTECTBEHHO-HAYYHBIX SIBIICHUHN U MPOIIECCOB).

CHUCTeMHO-JIeATEIbHOCTHRIN MOJIX0/I B Kypce (DU3UKH pPeaM3yeTcsl MPEXKIe BCEro
3a CYET OpraHU3alNU YKCIIEPUMEHTAIBHON JesITeNbHOCTH oOyyatonuxcs. s 6a30Boro
YPOBHS Kypca (QHU3UKH — 3TO MCIIONIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPATOPHBIX paboOT, KOTOPHIE B MpOrpamMme Mo GPu3nuke 00beTUHEHbI
B OOIIMI CIIUCOK YYEHMUYECKUX MPAKTUYECKUX padboT. Briaenenue B yka3aHHOM IEpeyHe
nabopaTopHbIX paboOT, MPOBOAUMBIX JUISI KOHTPOJS M OIEHKH, OCYIIECTBISETCS
y4aCTHUKaMH 00pa30oBaTEIBHOrO IMpolecca UCXOs M3 OCOOCHHOCTEH IJIAHUPOBAHMS U
ocHaieHusi kabuneta ¢usuku. [Ipu 3TOM obecrnieunBaeTcs OBIAJEHUE OOYJAIOIIMMUCS
YMEHHUSMH TPOBOAWTH KOCBEHHBIE HW3MEPEHHS, HCCICJOBAHUS  3aBHUCHMOCTEH
(bu3MUeCKUX BEIUYMUH U TOCTAHOBKY OTIBITOB TI0 MIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yleseTcsl PEIICHUIO PacUE€THBIX M KauyeCTBEHHBIX 3a7ad. [Ipu
TOM JUIsl pacu€THBIX 3a/1ad MPHOPUTETOM SIBISIOTCS 3aJadd C SBHO 3aJaHHOMN
duznueckoil  MOJENblO, MO3BOJSAIOIIME  NPUMEHSTh  HU3YyYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJHOTO paszjefia Kypca, Tak M MHTETPHUPYs 3HAHUS U3 Pa3HbIX
paznenoB. JlJis KaueCcTBEHHBIX 3aJlady MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha OOBSICHEHUE
NpoTeKaHust (U3NYECKUX SBJICHUN M TPOIECCOB B OKPY’KAIOUIEH >KHU3HM, TpeOyromue
BbIOOpa PU3NYECKON MOJENH JIsl CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO k maTepHanbHO-TEXHUYECKOMY
oOecreyeHnto yueOHOro nporecca 6a30Bblil YpoBeHb Kypca (PU3MKH Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCIOBHSX HMPEIMETHOTO KabuHeTa (U3UKU
WIN B YCJIOBHUAX MHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
B kabunere (u3uku AOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE OOOpYIOBAaHUE IS
BBITTOJIHEHHUS YKAa3aHHBIX B MPOrpaMMe MO (U3MKE YUYCHHUECKUX MPAKTHUECKUX padoT u
JIEMOHCTPAIMOHHOE 000pYAOBaHNUE.

JlemoHCTpaionHoe o0opynoBaHue (HOpMUPYETCSI B COOTBETCTBHM C NMPUHIIMIIOM
MUHUMAJIbHOW JIOCTATOYHOCTH M 00ECcleurMBaeT IOCTAHOBKY MEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAIMHA [UIS HKCCIEIOBAHUA H3Y4aeMbIX
SIBIICHUIA W TIPOILIECCOB, SMITUPUUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHHM.



JlabopatopHoe oOopynoBaHMe I  YYEHHYECKUX  MPAKTUYECKUX  padoT
dbopMupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M O0OECHeYHBAETCs B pacy€ére OJHOTO
KOMIUIEKTa Ha JABYX oOywarommxcs. TemaTudeckne KOMIUIEKTHI J1a00opaTOPHOTO
000pyI0BaHUsI JOTKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIh30BAHUU aHATOTOBBIX
U 1udpoBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHIIE
1M (ppOBBIX TabopaTOpHii.

OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111€eM 00pa30BAHUH SBIISIOTCS:

e (opMupoBaHUE UHTEPECA U CTPEMIICHHSI, 00YJIAIOMUXCSI K HAYIHOMY H3y4YCHHIO

NPUPOJIBI, Pa3BUTHE MX MHTEIUIEKTYAIBHBIX M TBOPUECKUX CITIOCOOHOCTEH;

® Da3BUTHE TMPEICTAaBICHUA O HAYYHOM METOJE TMO3HaHUS U (HOPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa H3Yy4YEHHS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUU OOBICHATH SBIIEHUS C WCIOJB30BAHHEM (HU3HUECKHUX
3HAHWUN U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TpeACTaBICHUH O poilu (GU3UKH JUIST Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA.

Joctrxenue 3Tux 1eneid oOecrnedyuBaeTCsl peUIeHHEeM CIeAYIIUX 3a7ad B

npolecce 3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHEro 00IIero 0Opa3oBaHuUs:

® TMpUOOpPETeHHE CUCTEMBI 3HAHMA 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUSAX, BKIIOYAs  MEXaHUKY, MOJEKYISIpPHYIO  (U3HKY,
AIIEKTPOJMHAMHKY, KBAHTOBYIO (DU3HUKY U DJIEMEHTHI acCTPO(U3HKH;

e (opMuUpOBaHHE YMECHHI MPUMEHSITh TEOPETHUECKUE 3HAHUSA IS OOBSICHEHUS
Gu3NYEeCKUX SBICHUN B MPUPOAC W JJIS MPUHATHS MPAKTHUYECKUX PEIICHUH B
MMOBCEIHEBHOM >KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUs Pa3IUYHbIX 33/1a4 C SIBHO 33JaHHON (hU3MYECKOU
MOJIETIbIO, 33/1a4, MOAPA3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3NYECKON
MOJIENH, aIEKBATHOM YCIIOBHUSM 3aa4u;

® TOHMMaHWe (U3MUECKUX OCHOB U TPHUHIUIOB JCUCTBUS TEXHUYCCKHUX
YCTPOUCTB M TEXHOJOTHMYECKUX IPOLIECCOB, HUX BIHUSHUS Ha OKPYXKAIOUIYIO
cpeny;

® OBIAQJICHHEC METOJAAMH CaMOCTOATEIBHOTO TUIAHUPOBAHHWS W TIPOBEICHUS
(GU3NYECKNX OKCIEPUMEHTOB, aHajih3a H WHTepIpeTanud uHpopMauy,
oTpeieIeHNs JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTara;

® CO3JIaHUE YCIOBUM [JI pPa3BUTHS YMEHHH NIPOEKTHO-HUCCIIEN0BATEIbCKOM,
TBOPYECKOH JECATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBanusi orBoautcst 136 dacos: B 10 kiacce — 68 dacoB (2 vaca B Heneno), B 11
Kiacce — 68 yacoB (2 yaca B HEJIETIO).

[lpeqmaraemprii B mporpamme 1o  (u3MKe TEpeyeHb J1aOOpaTOPHBIX |
MPAaKTUYECKUX Pa0OT SBISIETCS PEKOMEHIOBAaHHBIM, YUHUTENb JCAeT BEIOOP NMPOBEACHUS
7a0opaTOpHBIX pabOT W ONBITOB C YY€TOM HMHAWBUAYaJIbHBIX OCOOCHHOCTEU
00ydJaromuxcs.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Paszpnen 1. @u3nka 1 MeTOABI HAYYHOI'0 ITO3HAHHUSA

dusuka — Hayka o npupone. Haydyneie mMeToasl NMO3HaHUSA OKPYKAIOLIEro MHpPA.
Posnb skciepuMeHTa U TeOpUH B IpOLEcCce MO3HAHMS IPUPOJIbl. DKCIEPUMEHT B (DU3HKE.

MonenupoBanue (U3MUECKHX SBIEHUNM M mpolueccoB. HayuyHble rumnoressl.
dusnueckue 3aKOHBI M TEOPUU. ['paHUIBI NPUMEHUMOCTH (PHUIUUYECKUX 3aKOHOB.
[IpuHIAII COOTBETCTBHS.

Ponp u MecTo Gusuku B popMHUpPOBaHUU COBPEMEHHOM HayyHON KapTHUHBI MHUpPA, B
IIPaKTUYECKOU IEATEIIBHOCTH JIFOICH.

Jlemoncmpayuu

AHasnorossie U HU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHrE. OTHOCUTENBHOCTh MEXaHUYECKOTO IBMKEHHS. CucTtemMa
orcuéra. Tpaekropus.

[Iepemerenue, CKOPOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepHAIbHOM TOYKM, WX MPOCKIMHM HA OCHU CHCTEMbl KoopauHaT. CroxkeHue
NepEMEIIEHUN U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOpPEHHOE TMPSAMOJMHEWHOe JABWkKeHue. ['paduxu
3aBUCUMOCTU KOOpPJMHAT, CKOPOCTH, YCKOPEHHMs, MYTU U NEPEMEIICHUS] MaTepUabHON
TOYKH OT BPEMEHH.

CBoOopgHOE MmajicHre. Y CKOPEHHE CBOOOTHOTO A ICHHUS.

KpuBonuHeliHOe nBMXeHUE. [[BH)KEHHE MaTEepUAIbHOM TOUYKH IO OKPYKHOCTH C
ITOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsI CKOPOCTh, JJMHEWHAsA CKOpOCTh. [lepuon n
yacToTa oOparnieHus. [[eHTpocTpeMuTebHOE YCKOpPEHHE.

TexHnueckrne yCTpPOMCTBA M NMPAKTUYECKOE IMPUMEHEHHUE: CIIUAOMETP, IBUKEHHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TTEPEIayun.

Jlemoncmpayuu

Mogaenps cuctembl OTCYETA, WUIIOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTUK
JIBU>KEHUSL.

[IpeobpazoBaHue ABMKEHUM C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B Pa3peKEHHOM IPOCTPAHCTBE.

HaGmronenue paBvkeHUs Tena, OpPOIIEHHOTO IO YIVIOM K TOPU3OHTY |
TOPU30HTAIIBHO.

N3mepeHne yecKopeHusi CBOOOTHOTO MaICHHUS.

HanpasneHnne ckopoCcTH Npy IBHKEHUH 110 OKPYKHOCTH.

Vuenuueckuti sxcnepumenm, 1abopamopHwie pabomuol

N3ydyeHne HEPAaBHOMEPHOTO JBWKEHHS C LEIbI0 OIpPEIEICHUs] MIHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAYy MyTSIMH, MPOWJICHHBIMU TEJIOM 34
MOCJIEIOBATENIbHBIE PaBHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBMKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.



N3yueHne NBUKEHMS LIApUKa B BSI3KOW JKHJIKOCTH.

W3ydenue nBUKEHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHOCTH [amuies. IlepBwit 3akoH Hperorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cui. Bropoit 3akoH HeroToHa miis
MaTtepralbHOM TOUKH. Tpetnit 3aKkoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tspkecTu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunpsl Tpenus (mokosi, ckoiibxeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHHsI CKOJIbXKEHUS U cuila TpeHus nokos. Koapouuuent tpenus. Cuna
CONPOTHUBIICHHUSI IPU IB>)KEHUU TEJA B )KUIKOCTH WM ra3e.

[ToctynaTenbHOE U BpallaTeabHOE JBUKEHUE aOCOIIOTHO TBEPAOIO TENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpailieHus. [1nedo cumbl. YcnoBusi paBHOBECHS
TBEPAOIO Tena.

TexHuueckue ycTporcTBa U MPAKTUUECKOE MPUMEHEHHE: MOJIUITHUKY, IBHKECHUE
HMCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrnenue nHepUMH.

CpaBHeHME MacC B3aUMOJCICTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AepopMalluu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM NOABbEME U MTAICHUU.

CpaBHEeHHE CUIJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KEHHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuti sxcnepumenm, nabopamopHuvle pabonuvl

W3ydenne nBuKeHUs: OpycKa M0 HAKIOHHOM TMIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YINPYTOCTH, BO3HUKAIOUIUX B TNPYXKHHE U
PE3MHOBOM 00pa3siie, OT X JedopMarum.

HccnenoBanue ycinoBUil paBHOBECHUS TBEPIOTO TEla, UMEIOLIETO OCh BPAILCHHUS.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMmynsc MaTepuanbHOW TOUYKH (Tesia), CUCTEMbl MaTEpPHATBHBIX TOYEK. MMmynbce
CUJIbl U HU3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPAHEHUs UMITyJlbca. PeakTUBHOE
JIBIDKCHHUE.

Pabota cuibl. MOIIHOCTH CHIIBI.

Kunetnueckass odHepruss MaTepualibHOW TOuYkH. Teopema 00 HM3MEHEHUH
KUHETUYECKON SHEPTUH.

[TorennmansHas SHeprus. lloTeHiumanbHas SHEprus ynpyro aehopMUPOBaHHOM
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnmanpHbIe U HEMTOTEHIIUANIbHBIE CUJIBI. CBsI3b pabOThI HETIOTCHIIMAIBHBIX CHJI
C U3MEHEHHEM MEXaHMUYECKOW SHEPIHH CUCTEMbI Tel. 3aKOH COXPAaHEHHUs MEXaHUYECKOU
SHEPIUMu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOJOMET, KOIED,
IPYXKUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOEC NBMKEHHE.

[lepexo noTeHIMAIbHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopuule pabomul

N3yuenue abCONIOTHO HEYNIPYroro yAapa ¢ MOMOUIbIO ABYX OJWHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C N3MEHEHUEM MEXaHUUYECKOM 3Hepruu Tena Ha
IIPUMEPE PACTSLKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. MoJiekyasipaasi pu3nNKa 1 TEPMOAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep ABWKEHHS U
B3aUMOJICIICTBUS YacTHI] BellecTBa. MoJenn CTPOCHHUS Ta30B, KUAKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MojeNei. Macca u pa3Mepsl MOJIEKYI.
KonuuectBo Bemectra. [locrosinnast ABoraapo.

TemmoBoe paBHOBecue. Temmepatypa u e€ wusMmepenue. lllkama Temmeparyp
Lenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETHYECKON
TEOpUHU UJCANBHOTO raza. AOCONIOTHAS TeMIepaTypa Kak Mepa CpelHeld KMHETHUYeCKOU
SHEPruM TEIUIOBOTIO ABWKEHUA 4vacTull raza. Illkana temmneparyp KenbBuHa. ['a3zoBble
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanpToHa. M3omporeccsl B
UJeallbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeulecTBa. I'paduyeckoe mpencraBieHue
U30TPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHu4yeckrue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP, OAPOMETD.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIIME JAUCKPETHOE CTPOCHUE BellecTBa, (GoTorpapuu MoKy
OpPraHUYECKUX COCIMHECHUH.

OnpiThl 0 TG Y3UN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBHIKCHHMS.

Mopens onbiTa LlTepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOIO B3aUMOICHCTBHUS.

Mopens, nyrocTpupyroniasi Ipupoay J1aBJICHUS Ta3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSIHUS  WJEAJbHOTO  Tasa,
U30IPOIIECCHI.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

OmnpeneneHne Macchl BO3/1yXa B KIAaCCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHUN 00BbEMaA
KOMHATBI, JaBJICHUS U TEMIIEPATYPHI BO3yXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEKy NApaMETPAMH COCTOSIHUS Pa3peKEeHHOTr0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonuHamuyeckass cHUCTEMa. BHYTpeHHsAs DJHEPIUs TEPMOAUHAMUYECKOU
cUCTeMBbl U crnocoObl e€ m3meHeHus. KommdectBo TeruoTel U paborta. BHyTpeHHSS
DHEPrUsl OAHOATOMHOIO HECANIbHOTO rasa. Buasl Teruionepenayu: TEIIONPOBOIHOCTb,



KOHBEKLHsI, U3JIydECHHE. Y IeJIbHAsI TEIUIOEMKOCTD BemecTBa. KoanyecTBO TEIIoTsl Npu
TerJIonepeaaye.

[Tonsitue 06 aguabatHoM mporiecce. [lepBriit 3akoH TepMoauHaMuku. [Ipumenenue
NEpPBOrO0 3aKOHA TEPMOJIMHAMUKHM K H3ompoleccaM. ['paduyeckas HHTeprpeTaIus
paboTHI Taza.

Bropoii 3akon TepMoguHamMuku. HeoOpaTUMOCTh Mpo1ieccoB B MPUPOJIE.

TeruioBbie MamuHbl. [IpuHIUnel geiicTBUs TemioBbIX MamuH. [IpeoOpa3zoBanus
HHEPruM B TEIUIOBBIX MamnHax. KoaguiueHT noie3Horo qeicTBUs TEIIOBON MaIIHHBI.
Huxn KapHo u ero xko3(hUIIMEHT MONE3HOTO AECUCTBUSA. DKOJIOTUYECKHE MPOOIEMBbI
TEIJIO3HEPTEeTUKHU.

TexHu4yeckne ycTpOMCTBA M NMPAKTHYECKOE ITPUMEHEHHE: JBUTATEIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJUIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTpEHHEW PHEPruM Tejla MpU COBEPLICHUH pabOThI: BBUIET MPOOKHU
13 OYTBUIKM TOJI IEUCTBHUEM CXKAaTOr0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
NyTEM TpeHUs (BUIACOAEMOHCTPALINS).

N3meneHnre BHYTpEHHEH SHEPTUH (TeMIepaTyphl) Tella Py Teruionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIMPEHHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenn mapoBoil TypOHWHBI, JBUraTelsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabonivl

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Azpezcammnivie cocmoanun eeuyecmea. DPazoevle nepexoonl

[TapoobpazoBanue u koHaeHcaiusi. HMcmapenue u kureHue. AOCONIOTHas U
OTHOCHUTENIBHAS  BIAXHOCTh Bo3ayxa. Hacelmennsld map. VYaenpHas —Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe teno. Kpucramnuueckue u amopduble Tena. AHM30TPONHS CBOWCTB
kpuctamioB. JKugkue kpuctamibl. CoBpemMeHHble MaTepuanbl. [liaBienwe u
KpUCTAITU3alus. Y AelbHas TeryioTa rmiasinenus. Cyoaumarus.

VYpaBHeHue TemoBOro 0anaHca.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE. TUTPOMETP U
IICUXPOMETpP, KAJIOPUMETP, TEXHOJOTMH IOJYYEHUSI COBPEMEHHBIX MAaTEPHAIOB, B TOM
qKcJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIILIEHHBIX NIAPOB.

Kunenue npu noHWKeHHOM JaBJICHHUH.

CriocoObI M3MepeHHs! BIaKHOCTH.

HaGnroneHre HarpeBaHusl U MJIaBICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAIIOB.

Vuenuueckuti axcnepumenm, nabopamopHvie pabonivl

N3mepeHne OTHOCUTEIIBHOM BIIAXKHOCTH BO31yXa.

Paspnen 4. DiiekTpoauHaMmuka
Tema 1. dnekmpocmamuxa



DneKTpu3alus Tell. DJNeKTpUdYecKkuil 3apsa. JlBa BHIa 3IEKTPUUECKUX 3apsiIoB.
[IpoBOIHMKHN, TUANEKTPUKH U TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHS JIJIEKTPHUYECKOTO
3apsna.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToYedHBINM 3IEKTPUYECKHUM 3apsi.
DnekTpuueckoe noie. Hanpspk€HHOCTH 3aekTpuyeckoro mois. [Ipuniun cyneprno3umnuu
ANEKTPUUECKUX NOoJIeH. JIMHNN Hanpsy)KEHHOCTH JIEKTPUUYECKOTO MOJIS.

PabGora cun snekrpocratuyeckoro moid. [lorenmuman. Pa3HocTh MOTEHIMATIOB.
[IpoBomHMKH W JAWDJIEKTPUKM B DIIEKTPOCTATHUECKOM moje. Jlusnekrpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCaTopa.
DHeprus 3apsHKeHHOTO KOHAEHCATOPA.

TexHuuecknue ycTpoOHCTBAa M MPAKTUUYECKOE MPUMEHEHHE:  3JIEKTPOCKOII,
AIIEKTPOMETP,  AJIEKTPOCTAaTHYECKass  3al(uTa,  3a3€MJIEHHE  DJIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmapar, CTPyHBIN PUHTED.

Jlemoncmpayuu

YCTpolcTBO M IPUHLIMI AEHCTBUS 3JIEKTPOMETPA.

B3anmopaeincTBue Ha’3IeKTPU30BaHHBIX TE.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX TE.

IIpoBOHUKHU B 3JIEKTPOCTATHYECKOM IOJIE.

DJeKTpocTaThyecKas 3alluTa.

JIMPIEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO KOHJAEHcCAaTopa OT IUIOLIAAY IUIACTHH,
PaCCTOSHUS MEXAY HUIMHU U TUDJICKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabonvl

N3MepeHne 3eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

DNEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3IEKTPUUYECKOro Toka. MICTOUHUKH
Toka. Cuna Toka. IlocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka LEnH.

DJIEKTPUUECKOE  COMPOTUBIEHUE.  YJIENbHOE  CONPOTHUBIICHUE  BEILECTBA.
[TocnenoBarenbHOE, apauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOTHUKOB.

Pabota snexrpruueckoro Toka. 3akoH Jlxoyms—JIenna. MOIIHOCTD 3JIEKTPHIECKOTO
TOKA.

DNEeKTPOJABIKYIIAsl CUJla U BHYTPEHHEE COIMPOTHBJIEHUE MCTOYHMKA TOKA. 3aKOH
Oma 1151 moJTHOM (3aMKHYTOM) dieKkTpudueckoi nenu. KopoTkoe 3ambIkaHue.

DNEeKTpPOHHAsT MPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCHUMOCTbH COMPOTUBIICHHUS
METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DnexkTpudeckuil Tok B BakyyMme. CBOWCTBA 311€KTPOHHBIX ITYYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAs! TPOBOIUMOCTD MOJTYIPOBOTHUKOB.
CaoiictBa p—n-niepexona. [loxynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUUYECKUN TOK B PACTBOPAX M pacIlaBaxX JICKTPOJIUTOB. DNEKTPOIUTHUECKAS
JUccoLManus. DIEeKTPOIIn3.

OJNIeKTpUUECKUi TOK B razax. CamMOCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3ps.
Monnus. [Inazma.



TexHuveckue ycTpoOHCTBA M MPAKTUYECKOE NMPUMEHEHUE: aMIEepPMETpP, BOJILTMETD,
peocTar, UCTOUYHUKH TOKa, 3JEKTpOHarpeBaTelibHble MPUOOPHI, 3JEKTPOOCBETUTEIbHBIC
npuoOpbl, TEPMOMETP  CONPOTUBICHHUS, BaKyyMHBIA JHOJ, TEPMHUCTOPHl U
b oTOpe3nUCTOPHI, MOTYITPOBOJHUKOBBIN TNO/, TAIbBAHHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HATIPSKEHHUSL.

3aBUCHUMOCTD COMPOTHUBJICHUS HIUIUHIPUIECKUX TPOBOIHUKOB OT JJIMHBI, TUIOIIATN
MONIEPEYHOr0 CEUCHUS U MaTepHaa.

CMmeliaHHOe COeTMHEHNE MMPOBOJHUKOB.

[Ipsmoe  u3MepeHue  dNeKTpoABWXKylied  cuibl.  KopoTkoe — 3aMblkaHue
rajbBaHUUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTUBIICHUSI.

3aBUCHUMOCTb COITPOTHUBJIEHUSI METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoii pa3psl ¥ TPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSAS TPOBOAUMOCTD JUO/A.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3ydeHue cMemaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne BIEKTPOABUKYIIEH CHIIBI HCTOYHUKA TOKA W €ro BHYTPEHHETO
COTNPOTHUBIICHHUS.

HaGmronenue snexkTponusa.

Me:xnpeamMeTHbie CBA3U

Nzyuenne kypca ¢puszuku 6a30Boro ypoBHs B 10 kiacce ocymiecTBIsIETCs ¢ yU4ETOM
COJIEpKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTWUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUHU.

MeoicnpeOmemmuvie noHAmus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SBJICHUE, Hay4YHbIN (pakT, TUMOTe3a, PU3NYECKas BETUYHMHA, 3aKOH, TEOpHS,
HaOJII0IeHNe, YKCIIEPUMEHT, MOJISJTUPOBaHUE, MOJIEIb, U3MEPECHUE.

Mamemamuka: pelleHWe CHUCTEMbl YpaBHEHUWH, NWHEWHas (yHKuus, mapabona,
runepOosna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TAHIE€HC, KOTAHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIMU HAa OCU KOOPJAHMHAT, CII0)KEHUE BEKTOPOB.

buonocus: MexaHuueckoe ABWKEHHUE B JKUBOM mpupoae, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OpTraHW3MOB (BUIBI TEIJIONEpEaaud, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOU MPUPO/IC.

Xumusi: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb
BEIIIECTBA, MOJIApPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, JKUAKOCTEH M Ta30B,
ANEKTPUYECKHUE CBOMCTBA METAJIIOB, SJICKTPOIIMTHYECKAS TUCCOLMALINS, TaJIbBAHHUKA.

T'eoepagpus: BNaxXHOCTh BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mnpeobpa3oBaHue JBWKCHHHA C HCTOIb30BAHUEM MEXAHU3MOB, YYET
TPEHUsT B TEXHUKE, MOJIIUITHUKH, HCIOIH30BAaHUE 3aKOHA COXpaHEHUS HMITyJbca B
TEXHUKE (pakeTa, BOJOMET W ApPYrue), JBUTaTellb BHYTPEHHETO CropaHus, NapoBas
TypOuHa, OBITOBOM XOJOAWIBHHUK, KOHAUITMOHEDP, TEXHOJOTHH MOJYUYCHHUS] COBPEMEHHBIX
MaTepuaioB, B TOM YHUCJIE HAHOMATEpPUAIOB, U HAHOTEXHOJOTUHU, DIEKTPOCTATUUYECKAS
3alluTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIN [IPUHTED,
AIIEKTPOHATrpEBATEIBHBIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIC MPUOOPHI, TAIbBAHHUKA.



11 KJTIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3aumojeicTBHE NOCTOSHHBIX MAarHUTOB. Mar"HutHoe
noje. Bekrop MarHMTHOM HHAYKIWHU. [IpUHUIMN CYNEepno3UIUM MarHUTHBIX IOJIEH.
JInann MarHuTHOM MHAYKIMU. KapTHHA IMHUI MarHUTHOW MHAYKUWU I10JIS ITIOCTOSTHHBIX
MarHuToOB.

MaruutHOE moJie IpOBOAHMKA C TOKOM. KapTWHa JIMHUN WHAYKIWHA MarHUTHOTO
MOJI JUIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOJAHUKA, KATYIIIKU
¢ TokoM. OneIT IpcTena. BzaumonecTBrue mMpoBOJHUKOB C TOKOM.

Cuita Amrniepa, e€ MoyJb U HallpaBJICHHUE.

Cuna Jlopenia, e€ MoAynb U HampaBieHHUE. J[BWKeHHE 3apsKEHHOW YacTHUIbI B
OJIHOPOJTHOM MarHUTHOM MoJjie. Pabota cuibl Jlopenta.

SIBiieHnE 3IIEKTPOMAarHUTHOM MHAYKUHHU. [[OTOK BEKTOpa MarHMTHOW WHIYKIIUU.
DJIEKTPOABIIKYIIAS CUJIa UHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMK Dapajes.

BuxpeBoe »snekTpuyeckoe moJie. ODNEKTPOABWXKYyIIas CHJIA HWHIAYKIUU B
MIPOBOJIHUKE, BUAKYIIEMCS MOCTYIATEIBHO B OJJHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuno JleHna.

NHAyKTUBHOCTB. SIBnenue CaMOWHIYKIIHH. DIIEKTPOABMIKYIIAS cuia
CaMOMHAYKIIHH.

DHEePrusi MAarHUTHOTO TOJIsI KATYIITKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuYecKrne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHUE: MOCTOSSHHBIE MAarHUTHI,
AIEKTPOMATrHUTHI, 3JIEKTPOIBUTATENb, YCKOPUTEIHN AJIEMEHTaPHBIX YaCTHII,
WHYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKIIOHEHHE AIEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.

JIMHUY WHIYKIIUYA MarHATHOTO TIOJISL.

B3anmonencreue AByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuiibl JIopeH1a Ha HOHBI ATIEKTPOJIUTA.

SIBneHne AIEeKTPOMarHUTHOW UHTYKIIUH.

IIpaBuno JleHna.

3aBUCUMOCTD JJIEKTPOJIBHKYIIEH CHJIBI WHIYKIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHnEe cCaMOMHIYKIIHMH.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3yueHnre MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHHS SJICKTPOMArHUTHONW WHIYKIIUU.

Paspnen S. Kosre0anus 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbLE KO1EOAHUA
KonebarensHast cuctema. CBoOOHBIE MeXaHUUecKkue Konebanus. ['apmonnyeckue
koneOanus. [lepuon, yactora, amrmuuryga u ¢asza koneGaHuil. [IpyXKUHHBIA MasTHHK.



MaremaTuuecKuil MasTHUK. YpaBHEHUE TapMOHHUYECKUX KoJsebaHuil. IlpeBpaieHue
HHEPruM NPU FAPMOHUYECKUX KOJIEOAHUSIX.

Koneb6arenbubiilt kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsl B U€aTbHOM
Kosie0aTeIbHOM KOHTYpE. AHAJIOTUS MEXAY MEXaHHYECKUMHU U 3JIEKTPOMArHUTHBIMHU
koneOanussmMu. @opmyna TomcoHa. 3aKkoH COXpaHEHUS DSHEPIMM B HACAIBHOM
Kosie0aTeIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaromux KoyieOaHusX. BbIHyXIEHHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennblii ToK. CHHYCOMIATIbHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUIUTYJHOE U IEMCTBYIOLIEE 3HAUCHHUE CUIIBI TOKA U HAIIPSKEHUS.

Tpancdopmatop. IlponsBoacTtBo, mnepenadya U NOTPEOJICHHE BJIEKTPUYECKOU
SHEPrUU. OKOJOTMYECKHE PpUCKU TIpU TPOU3BOJACTBE 3JIeKTposHepruu. Kynbrypa
UCIIOJIb30BAHUSI 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HH.

TexHu4eckrne ycTpOHCTBA U MPAKTUYECKOE MPUMEHEHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop MepeMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KoJjieOaTeIbHOM  CHUCTEMBbI  (IPYKUHHBIA WU
MaTeMaTHYE€CKUN MAsTHHK).

HaGmronenue 3aTyxaromux KojJeOaHuH.

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJICOAHUM.

HaGmnronenue pezonanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl  (3aBUCUMOCTH CHUJIBI TOKAa W HAIPsDKEHHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc mnpu  MOCNENOBaTENbHOM  COEJUHEHUM  PE3UCTOpa,  KaTYIIKU
MHAYKTUBHOCTH U KOHJEHCATOpa.

Mojienb IMHUN ANIEKTponepe1adn.

Vuenuueckuti sxcnepumenm, iabopamopHvie pabomol

HccnenoBanue 3aBUCHMOCTH NEPHOJIa MAJIbIX KoJeOaHui rpy3a Ha HUTH OT JUIMHBI
HUTHU U Macchl Tpy3a.

HccnenoBanue IMEpeMEHHOr0 TOKAa B LEMU M3 IOCIEI0BATENIbHO COECIUHEHHBIX
KOHJeHCAaTopa, KaTyUIKA U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbLE 60JIHbI

Mexanndeckre BOJIHBL, YCIOBHS — pacnpoctpaneHusa. llepumon.  CkopocTh
pacrpocTpaHeHus U JiauHa BoiHbI. [lonepednsie u npoaoiasHbe BoJHBL. UHTephepennus
U TUQPaKIs MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. I pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. YCIOBUS M3JIYy4YEHHUS DIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexTtpomarnuTHOi BoaHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, IMpeIOMIICHHEe, Mojispu3anus, Judpaxius,
uHTepdepenius. CKOpoCTh FNMEKTPOMArHUTHBIX BOJIH.

[Mkana »NEKTPOMAarHUTHBIX BOJH. IIpUMeHeHHE »3IEKTPOMAarHUTHBIX BOJH B
TEXHHKE U OBITY.

[IpuHUMDBI paguoOCBA3U U TeNeBUACHUA. Paguomokanus.

DNEeKTPOMATrHUTHOE 3arpsA3HEHUE OKPYKAIOIIEN CPEJIbI.



TexHuueckue ycTpoicTBa W NPAKTHUECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasi JUAarHOCTMKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMEPEUHBIX U MPOJAOJIbHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKA.

HabutoneHre oTpaxeHus U NpeaoMIICHUS] MEXaHUUECKHUX BOJIH.

HaGmonenue nnteppepeHunu u Auppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pe30HAHC.

HaGumroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOU
KOJIeOaHU.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuxka

I'eomeTpuueckas ontuka. [IpsamonrHeiHOE pacIpOCTpaHEHHUE CBETA B OJHOPOIHOU
cpene. JIyd cBera. ToueuHblii ICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKoHbl oOTpakeHHsl cBera. IlocTpoenune u3z00paxeHUil B
IJIOCKOM 3€pKalie.

[Ipenomiienne cBeTa. 3aKOHBI TMPETOMIJICHUS CBeTa. AOCOJIOTHBIM MMOKa3aTelb
npenomieHud. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yroa MOITHOTO
BHYTPEHHET'0 OTPaXKEHUSI.

Hucnepcus cBera. CnoxxHbI cocTaB Oenoro cBera. LIBer.

Cobuparoiue u paccenBarouiye JuH3bl. ToHkas nuH3a. DOKYCHOE pacCcTOsSHUE U
onTHYEeCKass cuja TOHKOW IJMH3BL [locTpoeHne wu300pakeHU B COOMpAONINX U
paccenBaromux JuH3ax. @opmysia TOHKOM JUH3BL. Y BEJIUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrtuka. MHTepdepenuust cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HAOJIO/ICHUST MaKCUMyMOB W MHHMMYMOB B WHTEP(EPEHIIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB TpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoiicTBa W NPAaKTUYECKOE TNPUMEHEHHE: OYKH, JIYIa,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKAa,
mupaKiMoOHHas penéTKa, MOISIPOUSI.

Jlemoncmpayuu

[IpsimonuHENiHOE  paclpoCTpaHEHHE, OTPAKEHHWE U IPEJIOMJIIEHHE  CBETa.
OnTuueckue npudopsI.

IlonHoe BHyTpeHHEE oTpaxkeHue. Mozenb cBeToBOIA.

HccnenoBanue CBOWCTB M300paKEHUM B JIMH3AX.

Moienn MUKpOCKOIIa, TEJIECKOTIA.

HaGmronenue untepdepeHinm ceera.

Habmonenne nudpakuuu ceera.

Habmronenue qucnepcuu cBera.

[TonydyeHue crekTpa ¢ NOMOILBIO IPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.



HaOnronenue nonsipusaiiuu cBera.

Yuenuueckuti sxcnepumenm, 1abopamoprsie pabomol
N3mepenue nokaszaTessi IpeIOMJIEHUS CTEKIIA.
HccnenoBanne CBOWCTB M300paKCHUM B JIMH3AX.
HalGnronenue nucrnepcuu cBeTa.

Paznen 6. OcHOBBI clieMATBLHONH TEOPHUH OTHOCUTEJIbHOCTH

['panHunpl TPUMEHUMOCTH Kjlaccuueckoi MexaHuwku. [locTynaTel crenuanbHON
TEOPUH OTHOCUTEIBLHOCTH: HWHBAPUAHTHOCTb MOJYJs CKOPOCTH CBE€Ta B BaKyyMe,
MPUHIIUIT OTHOCUTEIBbHOCTH DWHIIITEHHA.

OTHOCHUTENBHOCTh OJAHOBPEMEHHOCTH. 3aMEMJIEHUE BPEMEHHM U COKpallleHHE
JUTUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBsi3p Macchl C SHEPIHEW WU HMITYJIbCOM PEIATUBUCTCKOM YacTUIBL. DHEPIHs
IIOKOSI.

Paszpnen 7. KBantoBasi pusuka
Tema 1. dnemenmuvt K6AHMOBOU ONMUKU
®oronbl. @opmyna [lnanka cBs3u sHepruu QoTOHA C €ro 4aCTOTOW. DHEprus u
UMIyJIbC (POTOHA.
OtkpeiTe U uccienoBanue ¢ororpdexra. Onbitel A. I'. CronmeroBa. 3aKOHBI

dororpdexra. YpaBHenue OiHmITeNHAa s Qotorddekrta. «KpacHas rpaHuna»
dotoarddekra.

JaBnenue ceeta. OmpiTel [1. H. JIeOenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckue yCTpOWCTBA H  MPAKTHYECKOE MpUMEHEHHe: (POTORIEeMEHT,
dboTOIaTUMK, COTHEYHAs OaTapes, CBETOIHO/I.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETo GotorddexTa.

Ceeronuon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna 1o paccesHHIO o -YacTHIL.
[Tnanerapnas mozaens atoma. [loctynatel bopa. M3nyuenue u norsiouienue GOTOHOB MPU
MepexoJie aroMa € OJHOTO YpPOBHS »HEpruv Ha Apyrod. Buael cnektpoB. Cnektp
YPOBHEW 3HEPTUM aTOMa BOJIOPO/A.

BosiHOoBBIE cBoMcTBa wactul. Bosnsl ae bpoisa. KopnyckynsspHO-BOJIHOBOM
JTyaJIU3M.

CroHTaHHOE U BBIHYXJACHHOE U3JTyUCHHUE.

TexHu4yeckue yCTpOWCTBAa M MPAKTHUUECKOE MPUMEHEHHE: CIEKTPaIbHBIN aHaINu3
(cnexkTpockom), Jiazep, KBAaHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Monens onbiTa Pezepdopaa.

OnpeneneHune JJIMHBI BOJIHEI J1a3epa.

Habmtonenne muHeRYaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.



Vuenuuecxuii axcnepumenm, 1a6opamopHule pabomul

HaGmronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JTOKA3bIBAIOIINE  CJOXKHOCTb CTpPOeHHsS  snpa. OTKphITHE
paanoaktuBHOCTU. OmnbIThl Pe3zepdopna mo omnpeaeneHuro coctaBa pPaJlOaKTUBHOIO
usnyuenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusiHue pagnoakTUBHOCTU Ha
JKUBBIE OPTaHU3MBI.

OTkpeiTHE TIpOTOHA MW HeWTpoHa. HykinonHas wmonens sapa ['eitzenOepra—
NBanenko. 3apsy sapa. MaccoBoe uncio spa. M30Tonsl.

Anbba-pacnan. DIeKTpOHHBIM M MO3UTPOHHBIN Oera-pacnajn. ['amma-uznydyeHue.
3aKoH paJANOaKTUBHOTO pacnaja.

DHeprusi CBsi3u HYKJIOHOB B sipe. AnepHbie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [leleHrE U CHHTE3 SIED.

Snepusiii peakrop. TepMosiaepHbiii cuHTe3. [IpoOaeMbl U MTEPCIEKTUBHI SACPHON
AHEPreTUKU. DKOJOTHUYECKHUE aCIEKThI IAEPHON SHEPTrETHUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeToabl HaOIIOIEHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTalIbHbIE B3aUMOJEHCTBUS. ENMHCTBO hu3nueckoi KapTUHBI MUPA.

TexHuueckne YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, KaMmepa
Bunwcona, snepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOMINX YACTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

HccnenoBanue TpekoB 4yacTull (1o TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE€ M MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMMUH.

Bun 3Bé3nHoro ne6a. Co3Be3us, spKue 3BE3/IbI, MJIAHETHI, UX BUIMMOE JIBIKCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MicTounuk sHepruu CosHia u 3BE311. 3BE3NIBI, UX
OCHOBHBI€ XapaKTEPUCTHKHU. /[narpaMma «CHEKTPAIbHBIN KJIACC — CBETUMOCTBY. 3BE3bI
IJIaBHOM IMOCJE€10BaTEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTh» ISl 3BE3]] TI1aBHOM
MOCJEA0BATEIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOKACHUU U 3BoOIKUU COJIHLIA U 3BE3/. DTambl )KU3HU 3BE3I.

Mnrneunsii I[Iyte — nHama [anaktuka. Ilonoxenwe wu nBmxkenue ConHua B
['amaktuke. Tunsl ramaktuk. PaguoramakTuku u KkBasapbl. UEpHbIe IBIPBI B sApax
rajakTHK.

Bcenennasi. Pacmmpenue Bceenennoit. 3akon Xa60ma. Pa30eranme ramakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iemMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaGmronenuss HEBOOPY)KEHHBIM TJIa30M € HUCIIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUIA ISl OTIPEICIICHUS TTOJIOKEHUST HEOSCHBIX 00BEKTOB HA KOHKPETHYIO JIaTy:
OCHOBHBbIE c03Be3/11si CEeBEPHOTO MOJyIIapus U SIPKUE 3BE3/TbI.



Hab6monenus B reneckon JlyHsl, maner, Maeunoro Ilytu.

O0o0maroiee NOBTOpeHue

Ponp pusuku u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKON, COUATBLHOU U
ATHUYECKON cdepax NesTeIbHOCTH 4YeJOBeKa, pojib U MECTO (U3UKU U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOM KapTUHE MHUpa, posib (U3HYECKOH Teopudu B (HOPMHPOBAHUU
npelncTaBiIeHUul o0 (u3uyeckoil kapThHE MHUpa, MeCTO (U3MYECKONW KapTHUHBI MUpa B
00LIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O IPUPO/IE.

MexnpeamerHbie CBA3H

N3yuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisieTcs: ¢ y4éToM
CoJIep KaTeIbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OWOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHAmus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUSA: SIBJICHUE, Hay4YHbIH (akT, TUIIOTE3a, (PU3NYECKas BEIUYHMHA, 3aKOH, TEOPHS,
HaOII0/IeHre, YKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuka: peuieHUEe CUCTEMbl yYpaBHEHUW, TPUTOHOMETPUYECKHE (YHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPbl M HMX IMPOEKIMM HAa OCH KOOPAMHAT, CIOKCHUE BEKTOPOB, ITPOU3BOJHBIE
AIIEMEHTAPHBIX (YHKIUN, MPU3HAKU MOAOOUSI TPEYTOJbHUKOB, OMPEIEICHHE IUIOIIATU
IJIOCKHUX (Uryp u 00bEMa Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOW NpUpOJIE, KOJeOaTeIbHbIC ABUKCHHUS
B KHBOM MPHUPOJIE, ONTUYECKUE SBJIECHUS B JKUBOM MPUPOJE, NCHCTBHE paadallMU Ha
YKUBBIE€ OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX TeEl,
MEXaHU3MbI 00pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CTIEKTPATbHBINA aHAIH3.

l'eocpaghusi; MarHUTHBIE TOJIOCA 3€MIIM, 3aJIe)KHM MAarHUTHBIX pyxd, (hoTochEéMKa
36MHOM MMOBEPXHOCTH, IPEACKAZAHUE 3€MIIETPSICEHHM.

Texnonocus:  JIMHUM  DJEKTpoNeEpenad, T[EHEepaTop  INEPEMEHHOI0  TOKa,
JIEKTPOJABUIATEINb, UHAYKIIMOHHAS I1€4b, pajap, paAuONpUEMHUK, TEIEBU30pD, aHTCHHA,
tenedon, CBU-niedn, MpOEKIIMOHHBIN amnmnapar, BOJIOKOHHAs ONTUKA, COTHEUHast OaTapes.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Dusuka» Ha ypOBHE CpeaHEro oOIIero
oOpazoBaHusi (0a30BbIIl YpPOBEHb) JOHKHO OOECHEUYHUTH JOCTHUKEHUE CIIEIYIOIINUX
JMYHOCTHBIX, METAIIPEIMETHBIX U TIPEJMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUSA YydeOHOro mpenmera «DU3MKa» ITOIKHBI
OTpaXkaTb  TOTOBHOCTb M  CIIOCOOHOCTH  OOy4YaroUmIUXCsi  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM  BHYTpEHHEH MO3MIMEH  JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOEKIACHUN, COOTBETCTBYIOUIUX TPATUIIMOHHBIM
IEHHOCTSM POCCHUHCKOro OOIIECTBa, paCHIMpEHUE >KU3HEHHOrO OIbITa M OMbITa
NEATeTbHOCTH B TMPOIECCE pealn3allid OCHOBHBIX HalpaBiICHUN BOCIUTATEIbHON
JESITENIbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOY4YalOMIETOCSd KaK aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

MIPUHSATHE TPAIUIIMOHHBIX 00I1eYeT0BEYECKUX T'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B HHTEpPECax TIPaKIaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUU B 00pa30BaTeIbHOM OpraHu3alllyg;

yMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU WHCTUTYTaMU B COOTBETCTBHU C UX
GyHKIIUSMU U Ha3HAYEHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NaTPHOTHYECKOI0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTb POCCUMCKON IPa’KJaHCKON UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JIOCTUKEHHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh  OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JIESITENbHOCTU YYEHOTO;

OCO3HAHUE JUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYHUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas JCTETHKY HAy4YHOTO TBOPYECTBA,
npHUCYIIeTo PU3NIECKON HAYKE,

5) Tpy10BOT0 BOCTIUTAHUS

WHTEPEC K pa3nyHbIM cepaM MpodecCHOHATHLHOU NEATEeTbHOCTHA, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBINA BHIOOp Oymyrei
npodeccur U peaTn30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M caMOoOpa3oBaHUIO B 001acTH
(GbU3UKN Ha IPOTSHKEHUU BCEH KU3HU;

6) 3K0JIOrHYEeCKOro BOCIIUTAHHUSA:

c(OpMHUPOBAHHOCTh ~ JIKOJIOTMYECKOW  KYJIBTYpPhI, OCO3HAHHE  TJO0ATHHOTO
XapakTepa IKOJOTHYECKHUX MPobIIeM;



IJJAHUPOBAHUE M OCYIUECTBJIEHUE AECHCTBUUA B OKPYXKAIOIIEH Cpele HAa OCHOBE
3HAHMS 1IeJIel YCTOMYMBOrO Pa3BUTHSI YEIOBEUECTBA;

pacUIMpEHUE OMbITA NESITEIBHOCTH 3KOJIOTMYECKOM HAMpaBIICHHOCTH Ha OCHOBE
UMEIOIIUXCSl 3HAaHUM 1o pusuke;

7) HEeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs PU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOHW JAESITEeNbHOCTH, TOTOBHOCTH B IPOIIECCE U3YUYCHUS
GU3UKH ~ OCYHIECTBJISTH  MPOCKTHYIHO U HCCIEIOBATEILCKYIO  JCSTEIBHOCTh
WHAUBUAYAJIHHO U B TPYIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YueOHbIe NelicTBUSA
ba3oBble jornyeckue AeicTBus:

CaMOCTOATENbHO (OPMYIUPOBATh U aKTyaJU3UPOBATh MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

ONpenessATh 1eNu JeATeNIbHOCTH, 3a/aBaTh IapaMeTpbl U KPUTEpUU HUX
JOCTYKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH W TPOTUBOPEUMS B PaccMaTpPUBAEMBIX (PU3UUECKUX
SIBIICHUSIX;

pa3pabaTbiBaTh IUIAaH pELICHUS MpoOJeMbl C YYETOM aHajdn3a HUMEIOIIUXCS
MaTepHATbHBIX 1 HEMaTEPUATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIIHOCTh, OLICHHBATh COOTBETCTBHE pE3YJIbTATOB
IEJISIM, OLIEHUBATh PUCKHU TIOCIEICTBUH IEATEIBHOCTH;

KOOPJMHUPOBATh U BBIMOJHATh pPa0dOTy B YCIOBHUSIX pEalbHOTO, BUPTYAIbHOTO H
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUICHNUE TIPU PELICHUH KU3HEHHBIX ITPOOIIEM.

Ba3oBble uccieoBaTeIbcKue AeiiCTBUA:

BJaJIeTh HAay4YHOM TEPMUHOJIOTHEH, KIIOYEBBIMU TOHATHUSMH M METOJaMH
buznueckoi HayKH;

BJaJIeTh HAaBbIKAMHU Y4YeOHO-MCCIIEJIOBATEIBCKOW M IMPOEKTHOM esTeIbHOCTH B
o0nacT (PU3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB
pemieHust 3ana4  (QU3MUECKOTO COJEp)KaHUs, TPUMEHEHUIO pAa3JIMYHBIX METOJOB
MO3HAHMUS;

BJANETh BUJAAMH  JIEATEIILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaIiy, MpeoOpa3oBaHNI0 U MPUMEHEHHUIO B PA3JIMYHBIX YIEOHBIX CUTYalUsiX, B
TOM YHCIIE TIPH CO3JIaHUH YUCOHBIX MMPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBJIATH PUYMHHO-CIICICTBEHHBIEC CBSI3U U aKTYaJIM3UPOBATh 33]a4y, BBIABUIATh
TUIIOTE3y €€ PEelICHUs, HAXOIUTh apTYMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX YTBEPIKIACHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHS,;

aQHAJIM3UPOBAThH TOJYYCHHBIC B XOJI€ PEIICHUS 3a/Ja4l Pe3yIbTaThl, KPUTUYCCKH
OLIEHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTh M  (QOpMyIHpOBaTh COOCTBEHHbIE 3aJauyd B  0Opa3oBaTeIbHOU
NeSITELHOCTH, B TOM YUCIIE IPU U3YUYEHUU (PU3UKU;

JlaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;



yMETb TEPeHOCHTh 3HaHWs 1O (U3MKE B  TNPAKTUYECKYIO  OOJacTh
KU3HECATEIBHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IaCTEH;

BBIIBUTAaTh HOBBIE WJIEH, IPEUIaraTh OPUIMHAIBHBIE OAXOABI U PEILCHUS;

CTaBUTh IPOOJIEMBI U 337a4H, JONYCKAIOIINE albTEPHATUBHBIE PELICHUS.

Pabora c undopmanmeii:

BJIa/ICTh HABBIKAMHU IOJIyYEHHUS HMHPOpMALUU (PUIUUECKOTO COACpKAHUSI U3
VUCTOYHUKOB DPA3HBIX THUIOB, CaMOCTOATEIBHO OCYIIECTBIATh IIOUCK, aHAJM3,
CUCTEMATH3alMI0 M HHTEpPHpeTalnio HWHGOPMALMM pPA3NMYHBIX BUAOB U  (QopMm
IIPEICTABICHUS;

OLICHMBATh IOCTOBEPHOCTh MH(POPMALIUU;

UCMOJIb30BaTh CPeCTBA MH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOIHH B
pELIEHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 33/]a4 ¢ COOJII0IEHuEM
TpeOOBaHUH HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHms,
IPABOBBIX M 3TUYECKUX HOPM, HOPM HHPOPMALIMOHHON O€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PM3UYECKOTO COJAEP)KaHUs B Pa3IMYHBIX (popmarax ¢ yd4éTom
Ha3HayeHusT MHQPOpMallMd W IEJIEBOM ayJIWTOpUHU, BbIOMpas ONTUMAJIbHYIO (GOpMy
IPEICTABICHUS U BU3YyaIU3aLl1u.

KomMMyHnKaTHBHBIC YHHBEPCAJbHbIE Y4eOHbIe 1eliCTBHS:

OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHE-YPOUHOU ESITEIHHOCTH;

pacrno3HaBaTh MPEINOCHUIKNA KOH(MIMKTHBIX CUTYallUid U CMSATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHHS C UCMOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMaTh M HCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAWUBUIYaJIbHOU
paboTHI;

BBHIOMPATh TEMATUKY M METO/bl COBMECTHBIX IEUCTBUH C YUETOM OOIIUX UHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 YJE€HA KOJUIEKTUBA;

MPUHUMATh LEJIM COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JIEUCTBUS IO €€ TOCTUKEHUIO: COCTABIIATH IJIaH JIEMCTBUM, PaCIPEEsATh POJIU C YUETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh Pe3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAuyeCTBO CBOETO BKJIAJla M KAXKJIOTO YYaCTHHKA KOMAHIBI B OOIMIUI
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE  IPOEKThbI, OLEHHMBATh MWJAEUM C [O3WLHMH HOBU3HHI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMUYECKOE MOBEJACHHUE B PA3JIMUYHBIX CUTYaIMSX,
MPOSIBJISITH TBOPUECTBO M BOOOpaKeHUE, OBITh MHUITMATUBHBIM.

PeryiasitTuBHbIC YHHBeEpPCAJIbHbIC YUeOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSATEIBHO OCYIIECTBIIATH MO3HABATENBHYIO IEATENBHOCTD B 007aCTH (PU3HUKH
Y aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHbIE 3a1aUH;
CaMOCTOSITEIBHO COCTABJIAThH IUIAH PELICHUs PAaCUETHBIX M KA4YECTBEHHBIX 3a1ad,
IUIAaH  BBITIOJIHEHUSI MPAKTHYECKOW paboThl ¢ YYETOM HMEIOIIMXCS  PEeCcypcoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOUYTEHHI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
paciupsATh paMKH y4EOHOIO ITPEAMETa Ha OCHOBE JIMYHBIX MTPEATNIOYTEHMI;



JieNaTh  OCO3HAaHHBIM  BbIOOp, apryMeHTUpoBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHWBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO APYAUIHNH B 00JIaCTH (PU3UKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyIbTATOB LIEIISM;

BJIa/IETh HAaBBIKAMHU I[1O3HABATEIBHOM pEeQIIEKCHMM KaK OCO3HAHMS COBEPILIAEMBIX
JNEHCTBUM M MBICIUTENBHBIX MIPOILIECCOB, X PE3YJIHTATOB U OCHOBAHUIA;

UCIIOJIb30BAaTh MNPUEMBI pediaeKkcuy JUIsl OLEHKH CHTyalud, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI W apryMEHThl JpYrMX TpU aHallu3e pe3yJbTaToOB
NEeSTENbHOCTH;

NPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTHUX TpPU aHAIU3E PE3yJIbTaTOB
NEeSITENbHOCTH;

NpHU3HABaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKHU.

B mporecce MOCTHKEHHSI JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI T10
bu3uKe 71 YpOBHS CpeAHEro 00111ero o0pa3oBaHus y 00y4aromuXCcs COBEPIICHCTBYETCS
AMOLIMOHANTBHBIA UHTEIUIEKT, IPEIOoIaraloniuii cChopMUPOBAHHOCTS:

CaMOCO3HAHMSI, BKJIIOUYAIOLIEr0 CIOCOOHOCTh IOHUMAaTh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUACTHh HAMPABICHUS Pa3BUTHUSI COOCTBEHHON 3MOIMOHAIBHON Cdepbl, OBITh
YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMUs, BKIIOYAIOLIETO CaMOKOHTPOJIb, YMEHHME IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHUE, CIIOCOOHOCTh a/IallTUPOBATHCS K 3MOLMOHAIbHBIM
U3MEHEHHUSM U MIPOSBIISITh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIIMU, BKIIOYAIOUIEH CTPEMJICHHME K JOCTHXKEHUIO UEIU U
ycrnexy, ONTHUMHU3M, HHHUIMAaTUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs M3 CBOMX
BO3MOYKHOCTEH;

AMMATHH, BKJIIOYAIOUIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBaTh €r0 MPHU OCYIIECTBIEHUH OOIICHHUS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEepeKUBAHUIO;

COIMAJILHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAMBATH OTHOIIEHUS C
JPYTUMH JIFOJIbMHU, 3a00TUTHCSI, IPOSIBIISITH UHTEPEC U pa3peliaTb KOH(IUKTHI.

HPE/IMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpPax poidb M MecTo (U3MKM B (POpMHUpPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B IPAKTUYECKON IEATEIIbHOCTH JIFOJIEH;

YUUTHIBATH  TPAHUIBI TPUMEHEHHS  W3YYCHHBIX  (PU3MYECKUX  MOJCIEeH:
MaTepuajibHas TOYKa, MHepLUagbHas cHCTeMa OTcuéra, alCONIOTHO TBEPIOE TEO,



UJCANbHBIM a3, MOJENH CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsii IPU pelieHUH (PU3NUECKuX 3a/1ay;

pacro3HaBaTh (U3WYECKUE SBICHUS (IPOIECCH) M OOBSICHATH HMX Ha OCHOBE
3aKOHOB MEXAaHWMKH, MOJEKYISIPHO-KHHETUYECKOM TEOpPUHM CTPOEHHs BEIIECTBA U
AIIEKTPOJAMHAMHUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNPSMOJIMHEIHOE JBHKEHHUE,
cBOOO/IHOE MaJeHHE TeJ, JBWKEHHE 10 OKPY>KHOCTH, MHEpLHMs, B3aUMOJEHCTBUE Tell,
i dy3ns, OpOyHOBCKOE JBUKEHUE, CTPOEHUE JKUIKOCTEN M TBEPIBIX TEJ, U3MEHEHUE
o0béMa Tel Npu HarpeBaHWu (OXJAXJEHUH), TEIJIOBOE paBHOBECHE, MHCIIAPEHUE,
KOHJICHCALIMSI, TUIaBJICHHE, KPUCTAIIN3alMs, KUIIEHUE, BIaKHOCTh BO3/1yXa, NOBBIILIEHUE
JIABJICHUS Ta3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY IapaMeTpaMu
COCTOSIHUS T'a3a B U30IIPOLIECCAX, AIEKTPHU3ALUS TEIl, B3aUMOJEHCTBUE 3apsI0B;

ONUCHIBATh MEXAaHUYECKOE JBI)KEHUE, HCHONb3ysd (U3NYECKHE BEJINYMHBIL:
KOOpJMHaTa, MyTh, NEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUila, UMITYJIbC
TeNa, KUHETWYecKash »JHEeprusi, IOTEHIHaJbHAs »>SHEprus, MexaHuuyeckas paboTa,
MEXaHMYECKasi MOLIHOCTb; MPU OMHCAHUM MPABUIBHO TPAKTOBATh (DPU3MUECKHUI CMBICIT
UCMOJb3YEMbIX BEJIMYMH, HUX O0O0O3HAUeHHMs M €IUHUIBI, HaXOIuTh (OPMYIIBI,
CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMH BETUYMHAMU;

ONMCHIBATh U3YyUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS, UCIIOIB3YS
¢u3nueckrue BEIMYMHBL: JaBJICHHUE Ta3a, TeMIleparypa, CpeIHss KUHETUYeCcKas SHEpIus
XA0TUYECKOTO  JBWJKEHUS MOJIEKYJ, CpEIHEKBaJpaTU4yHas CKOPOCTb  MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEprusi, padbora rasza, Kod3Q(QUUIHUEHT MOJE3HOTO
NeMCTBUS TEIUIOBOIO JABUraTels; MPU ONUCAHUM IPABHIBHO TPAKTOBATh (PU3UUECKHUN
CMBICIT HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHMsS] U E€AMHUIbI, HAXOIUTh (HOPMYJIBL,
CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO BETUUUHY C APYTUMH BETUUMHAM;

ONKCHIBATh HM3YYEHHbIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKUE
SBJICHUST (TIPOLIECCHI), HCMONb3ysd (U3UUYECKHE BEIUUYMHBI: DIEKTPUUECKUN 3apsij,
AIIEKTPUYECKOE TI0JIe, HANPSHKEHHOCTh MOJIsA, MOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB; MPU
ONHCAaHUM TMPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI HCIOIb3YyEMbIX BEJIWYHH, HX
0003HAUEHUSI M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE NAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPyTUMU BEJIMUYUHAMU;

aHaAJM3UPOBATh (PU3UUYECKUE TPOLIECCHI U SIBICHUS, UCTIOIB3Ys (PU3NUYECKHUE 3aKOHBI
U TpUHLUIBL 3aKoH BcemupHoro tsrotenus, |, |l u Il 3axonst HeloToHa, 3akoH
COXpaHEHMsSI MEXAaHUYECKOM HHEpruu, 3aKOH COXPAaHEHUs UMIYJIbCa, IPUHIUI
CyNepno3ulMy CUJ, NPHUHLMI PABHONpPABUS MHEPUUATBHBIX CUCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHMSI BELIECTBA, a30BbIE€ 3aKOHBI, CBA3b
CpelHEeld KHHETHMYECKOW »SHEpPruu TEeIUIOBOrO JIBUJKEHUS MOJIEKYJl ¢ aOCOJIOTHON
TEMIIEPATYpOH, MEPBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS DIIEKTPUYECKOTO
3apsana, 3akoH KynoHa, mpu 3TOM pa3inyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPHUHIIMIBI JEHCTBUS MAIlMH, MPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3luyaTh yCJIOBHUA HUX O€30MacHOT0 HCIOJIb30BaHHUS B IMOBCEIHEBHOU
KU3HU;

BBITOJIHATH HKCHIEPUMEHTHI IO UCCIIEOBAHNIO (PU3MUYECKUX SBICHUH U TIPOIIECCOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, Npu 3TOM (OPMYIHpPOBATh
npoOyieMy/3ailady W THIOTE3y YYeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeIJI0KEHHOT0 000PYAOBAHUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;



OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIMYUH, IIPU 3TOM
BbIOMPATh ONTHMAJbHBIA CIOCOO HM3MEPEHUs U MCIOJIb30BAaTh H3BECTHBIE METO[bI
OLICHKH ITIOIPEIIHOCTEN H3MEPEHUM;

UCCIIEZI0BAaTh 3aBUCUMOCTU MEX]Y (PU3MUECKUMHU BEIMUYMHAMH C UCIOJb30BAaHUEM
OPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3YJIHTATHI
NOJYyYEHHON 3aBUCUMOCTU (U3NYECKUX BEIMYMH B BUJAE TaOJIUI U TpapHUKOB, J€NaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

co0umo1aTh npaBuia 0€30MacCHOro Tpyia U MPOBEICHUH UCCIIEIOBAaHUM B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4e€OHO-HCCIEA0BATENBCKON MU MPOEKTHOM JEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 00OPYIOBAHHUS;

pemarh pacy€THbIE 3a/layd C SBHO 3a/JlaHHON (PU3MYECKONM MOJEINbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbl U TNPHUHLMIIBL, HA OCHOBE aHajlu3a YCJIOBHUS 3aJaud BBIOMPATh
(U3HYECKYIO0 MOJIENb, BBIACIATh (PU3NYECKUE BEIMYUHBI U (POPMYIIbl, HEOOXOAUMBIE TS
€€ peleHus, IPOBOAUTh PACYETHI M OLEHUBATH PEAIbHOCTH IOJIYYEHHOTO 3HAYECHUS
(bU3UYECKON BETUYUHBI;

pelaTrh KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUNBYIO
LENOYKY pacCyXJEHHl C OMNOpod Ha HU3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dusnueckue sBICHUS;

UCIIOJIb30BAaTh MpPH PEHICHHH Y4YeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJOTUU I TIOMCKAa, CTPYKTYPUPOBAaHHs, HWHTEPIPETALMUM M IPEACTABICHUS
y4eOHOM M HAay4YHO-NOMYJIIPHON MH(OPMALMK, TOTYYEHHOU U3 pa3IMYHbIX UCTOUYHUKOB,
KPUTUYECKU aHAJM3UPOBATh MOIYYaeMylo HHPOPMAIIHIO;

IPUBOJUTh MPHUMEPHI BKIAJa POCCHUICKHX U 3apyOeXHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IMPOLECCOB OKPYXKAIOUIET0 MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM >KM3HH JUIS
oOecrieyeHusi O€30MACHOCTH TNpU  OOpalmeHud ¢ nOpubopaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, JJSI COXPAHEHHUS 3/I0POBbS U COONIOJCHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaThk B IrpYIIE C BHITOJHEHUEM PA3JIMYHBIX COLMAIbHBIX POJIeH, MIIAHUPOBATh
pa®oTy Tpynmsl, palUOHAIBHO paclpeiensTh O0f3aHHOCTM U  IJIaHUPOBATh
NEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBAaTHO OLEHUBATh BKJAJ KaXIOTO M3
YYaCTHHUKOB I'PYIIBI B PELICHUE PACCMaTPHUBAEMOI TPOOIIEMBI.

K xonmy oOyuenust B 11 kjacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE
JIOJDKHBI OTpaxaTb c(hOPMUPOBAHHOCTh y 00YYaIOLINXCSl YMEHUI:

JEMOHCTPUPOBATh Ha TMpUMEpPax poidb M MecTo (U3MKM B (POpMHUpPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJOTUH, B TPAKTUUYECKOW JEATENbHOCTU JIOACH, ILEeTOCTHOCTh M €JIMHCTBO
¢du3nvecKkoit KapTUHBI MUDA;

YUUTBHIBATh T'PAHULIBI MPUMEHEHUS M3YYEHHBIX (PU3MYECKUX MOJejeil: TOUeYHbIN
AIIEKTPUYECKUI 3apsijl, JIyd CBETAa, TOUEUHbIH MCTOYHMK CBETA, s/iepHasi MOJAENb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOT'O si/Ipa MpH pelieHnn GU3NIeCcKux 3ajady;

pacro3HaBaTh (U3WYECKUE SBICHUS (IPOIECCH) M OOBSICHATH HMX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMHUKM W KBAaHTOBOM (DU3HMKHU: 3JIEKTpUUEcKass MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJIEHCTBUE
MarHMTOB, 3JEKTPOMAarHUTHAas MHAYKIHS, AEMCTBIE MarHUTHOTO MOJIS Ha TPOBOJHMK C



TOKOM U JIBWXKYILIMKCS 3apsi], JJIEKTPOMarHUTHbIE KOJEOAHNs U BOJIHBI, IPSIMOJIMHEHHOE
pacrnpocTpaHeHue CBETa, OTpPaK€HHUe, IpesoMiieHHe, UHTepdepeHuus, Auppakuus U
noJjsipu3anus CBeTa, IUCIEpCHs cBeTa, (orodnexTpudeckuii 3¢dext (Pporodrddexr),
CBETOBOE JIaBJICHUWE, BO3HUKHOBEHME JIMHEWYATOro CIIEKTpAa aroMa BOJOpOJa,
€CTECTBEHHAs] U NCKYCCTBEHHAs PaJMOAKTUBHOCTB;

ONKCHIBATh HW3YyYEHHBIE CBOWMCTBAa BEIIECTBA (AJIEKTPUYECKHE, MAarHUTHBIE,
ONTHUYECKHE, AIEKTPUUYECKYI0 MPOBOAUMOCTb PA3IUYHBIX CpEl) U AJIEKTPOMArHUTHbHIE
SBJICHUS (IIPOLIECCHI), UCIOb3Ys (PU3NUECKHUE BEIMUYUHBL: AJIEKTPUUECKUN 3apsii, cuiia
TOKa, OJJIEKTPUYECKOE HANpPsDKEHHE, JJIEKTPUUECKOE CONPOTUBJIEHHE, Pa3HOCTh
HOTEHINAJIOB, 3JIEKTPOABIIKYILAs CUla, padoTa TOKA, MHAYKLUS MarHUTHOTO TOJIs, CUIIa
Awmrnepa, cuna JlopeHna, HHIYKTUBHOCTb KATYIIKH, SHEPrus 3JIEKTPUUYECKOTO U
MarHuTHOTO IOJIeH, IepUoJl U 4acToTa KojeOaHui B KoueOaTeaIbHOM KOHTYpE, 3apsj U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHul, (QOoKycHoe
paccTossHME M ONTHYECKas CWIa JIMH3bl, IPU OINMCAHUM IPAaBWIBHO TPaKTOBATh
($u3NYeCKUil CMBICT HCIIOJIB3YEMbIX BEJIMYHMH, UX O003HAUYECHMS U €IUHUIIbI, YKA3bIBaTh
(bopMyIIBl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BETUYUHAMUY;

OMKCHIBATh U3yYEHHBbIE KBAHTOBBIE SIBJICHUS U IMPOLIECCHI, UCHONB3YS (pu3myeckue
BEJIMYMHBI: CKOPOCTh IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTA CBETA, YHEPIUs
U UMITyJIbC (POTOHA, MEPUO MOTypacnaaa, SHEPIrusl CBA3H aTOMHBIX sIIEp, IPU ONMUCAHUU
NPaBUIIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMbIX BEIMYHMH, UX 0003HAUCHUS U
€MHUILIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOLIME JAaHHYIO (PU3UYECKYIO0 BEIUYMHY C
JPYTUMU BEJIMYMHAMHU, BBIYUCIIATH 3HAaUCHHE (PU3NYECKON BETMYUHBL;

aHAIM3UPOBATH (PU3NUYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONB3YS (PU3NUECKUE 3aKOHbI
Y IPUHLHUIBL 3aKOH OMa, 3aKOHBI IOCIEAO0BATEIBRHOTO M MAPALIEILHOIO COEIUHEHUS
MPOBOJHUKOB, 3akOoH Jlkoyns—JIeHla, 3aKOH AIEKTPOMArHUTHOM WHAYKIWH, 3aKOH
IOPSIMOJIMHENHOTO  PACIpPOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHMsSI CBETA, 3aKOHBI
NpeIOMIICHUs CBEeTa, ypaBHeHHe OWHIITeHHa s (oTodddekra, 3aKOH COXpaHEHUS
DHEPrUM, 3aKOH COXPAHEHMsI UMITYJbCA, 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIro 3apsja,
3aKOH COXPaHEHHUs1 MacCOBOI'0 YHMCIIA, TOCTYIaThl bopa, 3aKOH paJuoaKTUBHOIO paclaja,
OpU O5TOM pas3nyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaThu4ecKoe
BBIpQ)XCHUE U YCJIOBUS (TPAHUIIBI, 00J1aCTH) IPUMEHUMOCTH;

ONpeJeNaTh HalpaBieHUE BEKTOpa WMHAYKIMUM MArHUTHOTO TOJIsi MPOBOJHHUKA C
TOKOM, cujibl AMriepa u cuiiel JlopeHna;

CTPOUTh M ONUCHIBaTh HM300pa)kK€HHE, CO3/1aBAaEMOE€ IUIOCKHM 3€pKajlioM, TOHKOMN
JIMH301;

BBITIOJHATH SKCIIEPUMEHTBI IO UCCIEA0BAHUIO (PUBNYECKUX SIBJICHUM U MPOLIECCOB C
UCTIOJB30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHHH: TpH 3ToM (opMynnpoBaTth
npoOneMy/3ajady M TUIOTE3y YYEOHOro JSKCIMEePUMEHTa, COOMpaTh YCTAHOBKY W3
NPEUI0KEHHOTO 000PYA0BaHUs, POBOJAUTH OMBIT U (DOPMYJIHPOBATH BBIBOIBL;

OCYIIECTBIISITh MPSIMble U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCO0 HM3MEPEHUS U HCIOJb30BaTh HW3BECTHBIE METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;

UCCIICZIOBAaTh 3aBHCHMOCTH (PH3MUECKUX BEIMYMH C HCIOIB30BAHHEM IPSIMBIX
U3MEpPEHU: TMpU OSTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh pE3YIbTAThl
NOJYYCHHON 3aBUCUMOCTU (PM3WYECKUX BEIMYMH B BUAE TaOIUI U TpapuKOB, NEIaTh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;



coOro1aTh paBwiia 0€30MacHOTO TPY/Ia MPHU MPOBEICHNUN UCCIISIOBAHNN B paMKax
y4eOHOr0 HKCIIEPUMEHTa, y4eOHO-HCCIEA0BATENLCKON U MPOEKTHOM JESATENbHOCTH C
HCIOJIb30BAHUEM M3MEPUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 00OPYIOBAHUS;

pemiath pacyéTHbIC 33/1a4d C SBHO 33JaHHOM (DPU3UUECKOW MOJENbI0, UCIOB3YS
dbu3nyeckne 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/ladydl BBIOUPATH
bu3nUecKyI0 MOJIeNb, BBIICTATh (PU3NYecCKUue BETUYMHBI U (POPMYIIbI, HEOOXOAUMBIE IS
e pemieHusi, TPOBOAUTH PACUETBI W OIEHUBATH PEATbHOCTH IMOJTYYECHHOTO 3HAYCHUS
bu3nuecKoi BeIHUUHBI;

pemaTh KauyeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
IENOYKY pacCyXIeHHl C Omopod Ha H3YYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue ABICHUS;

UCIIOJIb30BaTh MpPH PEHICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIMOHHbBIE
TEXHOJIOTUU Il TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMN W MPEACTABICHUS
y4eOHOM M HAy4YHO-TIOMYJISIPHOM MH(GOPMALINH, TOTYYEHHOW U3 Pa3UYHBIX UCTOUYHUKOB,
KPUTHUYECCKH aHATM3UPOBATH TOJydaeMyI0 WH(OPMAIIHIO;

OOBSICHATHh TPUHIIMIBI JEUCTBUS MAalIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3auyvaTh yCIOBUS WX 0€30MMaCHOTO MCTIOIB30BAHUS B IIOBCETHEBHOM JKU3HHU;

NPUBOJIUTh TPHUMEPHI BKIAJa POCCHUICKUX U 3apyOekKHBIX Y4EHBIX-(PU3UKOB B
pa3BHUTHE HayKH, B OOBSCHEHUE MPOIIECCOB OKPYXKAIOIMIETO MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1O (PU3MKE B TOBCEIHCBHOW JKWU3HH IS
oOecrieyeHnsi 0O€30MACHOCTH TIpU  OOpallleHuu ¢ T0pubopamMu H TEXHUYECKUMU
YCTPOMCTBAMH, IS COXPAHCHHS 3[I0POBbS M COOJIOJICHUS HOPM 3KOJOTHYECKOTO
MIOBE/ICHUSI B OKPY>KAIOIIEH cpejie;

paboTaTh B TPYIIE C BBEINOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, MIIaHUPOBATH
paboTy TpyNmbl, palHOHAIBHO  pacHpeneNsiTh OO0sM3aHHOCTH W IUIAHHUPOBATH
JESTEIIBHOCTh B HECTAHJIAPTHBIX CHUTYAIlMSAX, aJCKBATHO OICHUBATH BKJIAJ KaXKJIOTO W3
YYaCTHUKOB TPYMIIbl B PEIICHUE pacCMaTpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC
KonuyecTBo yacos IeKTPOHHbIe
HaumeHoBaHue pa3/iesioB U TeM
Ne /it Konrposnbnubie Ilpaktuueckne  (uuppoBbie)
MPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hpmaminica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHHU https://m.eds00.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEpMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®da30BbIe IEPEXOBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 24
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Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 MeKTpoCTaTiKa 10 ! https://m.eds00.ru/7f41bf72
42 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3
11 KJIACC
KoauvecTBo yacoB DJIEKTPOHHbBIE
HaumeHnoBaHuUe pa3/iesioB U TEM
Ne n/m Kontpoabnbie Ilpakrnueckue  (uudposbie)
MPOrpamMMmbl Bcero
paboThI padoThl o0pa3oBaTe/bHbIE
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4yeckne U SJIEKTPOMarHUTHHIS 9 1 bubnunoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHnyeckue U 3JEKTPOMarHUTHbIE 5 1 bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 10 3
Omritka https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHTEIBHOCTH https://m.edso00.ru/7f41c97c
Wroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKHU 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoetiie atoma 4 https://m.edso0.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMIOE 2pO > https://m.eds00.ru/7f41c97¢
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPO®PU3UKHU
bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6mmoreka [JOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97¢
Hroro mo pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

N KosnunuyectBo 4yacos Hdara DJIeKTpOHHbIe U (POBbIE
11/-11 Tema ypoka B Kontpoabn IpakTuyeck  HM3y4YeH  oOpa3oBaTejbHbIe
cero
ble padoThbI ue padboThbl us pecypcbl
1 ®usuka — Hayka o npupoze. Hayunsie meToasl 1 bubnnoreka [HOK
[MO3HAHUS OKPYKAOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo hpusuku B popMUPOBAHUN COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B MPAKTHIECKOMN 1 bubmmorexa LIOK
yi P . pa, B 1P https://m.edsoo.ru/ff0c33e6
NEeSTeIbHOCTH JIIOIeH
Mexanunueckoe nBuxkeHre. OTHOCUTEIbLHOCTh
3 MEXaHHUYECKOTo JBIKeHus. [lepeMerienne, CKOpOCTh 1 bubnuorexa LIOK
s - HepeMet » CKOP ’ https://m.edsoo.ru/ff0c3508
yCKOpEHHUe
4 PaBHOMepHOE NPSAMONTMHENHOE IBUKEHUE 1 bubnuorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE IPSIMOIMHEHHOE IBH)KEHUE 1 bubmmorexa LIOK
YCROp P s https://m.edsoo.ru/ff0c372e
5 CBoOopaHoe majienre. Y CKopeHrue CBOOOTHOTO 1 bu6mmoreka [IOK
najcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonunerinoe nBmxenue. [[BikeHne MaTepualibHOM 1 bu6mmoreka [IOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 [Tpunuun otHocuTenbHocTH ["anunes. MHepnuanbHble 1 bubnuoreka [IOK
cuctemsl orcuera. [lepBriit 3akoH HproToOHA https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui. 1 bubnuoteka [JOK
Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOUYKHU https://m.edsoo.ru/ff0c3be8
bu6mmoreka [IOK
10 T i H 1
petuii 3akoH Hbl0TOHA /1711 MaTepUalbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BcemupHOTO Tsarotenus. Cuna Tspkectu. [lepBast bubnuorexa [JOK
11 1
KOCMHUYECKask CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 C .3 I'yka. B 1
HI1a YHPYTOCTH. JaKOM 1 yka. Bec Tefa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpduuuent tpenus. Cuna
13 COTIPOTHUBIICHUS TIPU ABMKCHUH TeJIa B )KUJIKOCTH WITH 1 bubmmorexa [OK
p p https://m.edsoo0.ru/ff0c3f76
rase
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HOCTYHaTGJIBHOe " BpalllaTCIIbHOC ABHUIKCHUC

14 abcomroTHO TBEPIOTO Tena. MomeHT cuiibl. [Tneuo bubnnorexa LIOK
. https://m.edsoo.ru/ffOc41a6
CWJIBL. Y CJIOBHSI paBHOBECHS TBEPJOTO Tena
NMinynbsc MaTepualbHOW TOUYKHU, CUCTEMBI
15 MaTepUaIbHbIX TOYEK. MIMIynbe cuibl. 3aKOH bubmmorexa LOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUIKEHUE
Pa6ota u momrHOoCTh cuibl. Kunetnueckas sHeprust
16 MaTepuaabHOW TOukU. Teopema 00 U3MEHEHUU bubmmorexa LIOK
" https://m.edsoo.ru/ff0c4502
KUHETHUYECKON SHEPTUr
[TorenunanwsHas sueprus. [lorenuuansHas sHeprus
17 ynpyro n1ehopMUPOBAHHON MPY>KUHBI. bubnnoreka [JOK
[ToTennmanpHas SHEPTHs TeJla BOIM3U MTOBEPXHOCTH https://m.edsoo.ru/ffOc461a
3emin
[ToTenuuanbHble U HEMOTEHIMAbHBIE CUIIBL. CBA3b
18 paboThl HEMOTEHIIUATIBHBIX CUII C U3MEHEHHEM bubnuorexa [JOK
MEXaHUYECKOM PHEPTrUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHEHUS MEXaHUUYECKOI dHepTUn
JlaboparopHast pabora «ccrnenoBanue cBs3u pabOTHI
19 CUJIBI C UBMEHEHUEM MEXaHUYECKOM SHEpruu Tella Ha
MIPUMEPE PACTIKEHUS PE3UHOBOTO JKT'yTa)
20 KonTponbnas padora no teme «KnnemaTtuka. bubnuoreka [IOK
JluHamuka. 3aKOHbI COXPAHEHUS B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON bubnmnorexa [JOK
teopuu. bpoyHosckoe asmwxkenue. uddysus https://m.edsoo.ru/ffOc4dc2
XapakTtep ABUKEHUS U B3aUMOJCHCTBUS YaCTHI]
22 BellecTBa. Mozenu CTpoeHHsI Ta30B, JKUJIKOCTEN U
TBEPABIX TEN
93 Macca monekyn. KonunuectBo Bemectsa. [loctosiHHas
ABorazipo
24 TernoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.
[IIkana temnepatyp Llenbcns
25 Wneanbubiii raz B MKT. OcHoBHOe ypaBHeHne MKT bubnnorexa [IOK

https://m.edsoo.ru/ffOc4fde
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AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei

bubmuoreka [JOK

26 KMHETUYECKON SHEPTUU IBHXKCHUS MOJIEKYJI.
VpasHenue MCHILGFJ)'I eeBaIEKnaneﬁpOHa 4 https://m.edsoo.ru/ff0c511e
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
98 JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH
MEX1y MapaMeTpaMy COCTOSIHUS Pa3pesKEHHOro ra3a
29 N3omporieccsl B uacalbHOM raze u ux rpaduueckoe bubnmoreka [JOK
MPEJCTABICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKON CUCTEMBI U
30 crocoOb! €€ n3MeHeHus. KonmdecTBo TerIoTh 1 bubnnoreka [HOK
pabota. BHyTpeHHSISI SHEpPTUS OJTHOATOMHOTO https://m.edsoo0.ru/ff0c5952
UJeaJIbHOTO Ta3a
bubnnoreka [JOK
31 Bue Terionepean https://m.edsogru/ffOCSCSG
32 VY nenpHas TenoEMKOCTh BemecTBa. KonnuecTBo bubnnoreka [JOK
TEIUIOTHI MIPH Teruionepeaayue. AauabaTHbIi MPoIece https://m.edsoo.ru/ff0c5c36
33 [1epBblil 3aKOH TEPMOAMHAMUKHU U €0 IPUMEHEHUE K bubnuorexa [JOK
u3ompoliieccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon bubnuotexa [JOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TenmoBoi MalnHbI ng;;;filogrou}?f 0c600a
36 uxa Kapnro u ero KIT/]
37 DKosornyeckue npoOaeMbl TEII0O3HEPTEeTUKH
38 O6o0maromuii ypok «MonekynspHas pu3uka. bubnmnorexa [JOK
OCHOBBI TEPMOJIUHAMUKH)) https://m.edsoo.ru/ff0c6938
39 KonTponpHas pabota o Teme «MomnekynspHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcamnus. Vicnapenue u bubnnorexka [JOK
KHUIIEHUE https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3/TyXa. bubnmnoreka [JOK
Hacprmennsiii map https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucrammmueckue u amopdHbie Tena. bu6muoreka [IOK
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AHN30TpOINs CBOMCTB KpUCTaLIOB. JKuakue
Kkpuctayabsl. COBpeMEHHbIE MaTEpHAIIb

https://m.edsoo.ru/ff0c65f0

[InaBnenue u KpucTayuM3anus. Y qeinbHas TerioTa bubnnorexka [HOK
43
iaBienus. Cyomumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 YpaHeHHe TEMI0BOTO banasica https://m.edsoo.ru/ff0c6820
45 DIleKTpu3anus Teil. DJIeKTpUYecKui 3apsia. /IBa Buaa bubnnoreka [HOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOoAHMKH, AUDIIEKTPUKH U TTOTYIPOBOJIHHUKHU. bubnmoreka [JOK
3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. Toueunsrii bubnnoreka [JOK
BJIEKTPUYECKUN 3apsi https://m.edsoo.ru/ffOc6ce4
Hampsxk€aHoCcTh 3nekTpuyueckoro noist. [IpuHimn
48 CYIEPHO3UIINH IEKTPUUECKUX monei. Jlnauu bubmmorexa [JOK
. https://m.edsoo.ru/ffOc6df2
HaIpsHKEHHOCTH
49 PaGora cun anekTpocraruyeckoro mosis. [lorenmuan. bubnuorexa [JOK
Pa3HocTh moTeHIINAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKY U AUDIIEKTPUKHU B AIEKTPOCTATUYECKOM bubnnoreka [JOK
nose. Jlusnekrpuueckas NpoHUIIaeMOCTh https://m.edsoo.ru/ff0c7018
N bubmuorexa [JOK
>1 uektpotukocts. Koaencatop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJEHCATOpa. DHEPrus bubnmnoreka [JOK
3apsHKEHHOr0 KOHJEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JIaGoparopHas pabota "M3mepeHue 31eKTpoEMKOCTH
KOHJeHcaropa"
[TpuHIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOMMHUPOBAJIBLHOTO amnmapara, CTpyHHOT0 MPUHTEpa.
DneKTpocTaTU4ecKas 3allnuTa. 3a3eMIIeHue
AJIEKTPONIPUOOPOB
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0 CYIIECTBOBAHUS.
55 [Tocrosinubiii Tok. Cuna Toka. Hanpsixenue.
ComnporuBnenne. 3akoH OMa /1t yqacTKa 1enu
56 [TocnenoBarensHOE, MapaieibHOE, CMEIIAHHOE bubnmnorexa [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

coeIMHEHUE MPOBOAHUKOB. JlabopaTopHas paboTa
«3yueHne CMEIIaHHOTO COSAMHEHHUS PE3UCTOPOBY»

https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH 1 bu6mmoreka [IOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 1Sl OJTHOM (3aMKHYTOM ) AJIEKTPUICCKOM

58 neru. Kopotkoe 3ambikanne. JlabopaTtopHas padora 1 bubnnoreka [HOK
«M3mepenue IJIC UCTOYHMKA TOKA U €T0 BHYTPEHHETO https://m.edsoo.ru/ffOc7ae0
COIIPOTUBIICHUS
DneKTpOHHAs! IPOBOJAUMOCTD TBEPABIX METAIIIOB.

59 3aBUCUMOCTb CONIPOTHUBIICHUS METAJIJIOB OT 1
Temreparypbl. CBEpXIpPOBOIMMOCTh

60 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa 1
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 npoBoauMOocTh. CBOMCTBA p—N-Tiepexo/ia 1 bubmmorexa [JOK

POBOA ' P pexoa. https://m.edsoo.ru/ff0c84ae
[TosryrpoBOTHUKOBEIE PUOOPHI
DNEeKTPUUECKU TOK B paCTBOpPax M pacriaBax
62 3JEKTPOJIUTOB. DIEKTPOIUTUYECKAS] TUCCOLUALINS 1 bubmmorexa [JOK
P ' P g 1AL https://m.edsoo.ru/ff0c82ba
OnexTponan3

63 OnexTpuuecKkuii ToK B razax. CaMOCTOSTENbHBIN U 1 bubnnorexka [JOK
HECaMOCTOSATENbHBIN pa3psal. Monuus. I1nazma https://m.edsoo.ru/ff0c84ae
DnexTpuuecKkue NpuOOphl U YCTPOUCTBA U UX

64 MpaKTUYECKOe NpuMeHeHue. [IpaBuiia TeXHUKH 1 bubmmorexa [TOK

P p P https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH

65 O6o0maromuit ypok «1eKTpOAMHAMHUKA 1 https://m.edsoo.ru/ff0c88be
KonTponbHas padbota no Teme «1eKTpOCTaTHKa.

66 [TocTostHHBIN 3NeKTpUYeCKUil TOK. TOKU B pa3IMYHBIX 1 bubmmorexa [OK

P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»

67 PesepsHblil ypok. KonTponbHas pabota no teme 1 bubnnorexa [JOK
"OnexTpoaguHamuka" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O6o0maronuii ypok no remam 10 ki 1 https://m.edsoo.ru/ffOc8f6c
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11 KIIACC

No KosnnyectBo 4yacos Hara DJIeKTpOHHbIe HHU(POBbIE
Tema ypoka
n/m Bcero  Koutpoarm = IlpakTuueck  M3yde  oOpasoBaTesibHbIe
ble padoThI ue padoTsbl HUA pecypchbl
[TocTosiHHBIE MAarHUTHI M UX B3aUMO/ICHCTBHUE.
1 MaruutHoe nosie. BEKTop MarHuTHONH HHIYKIIUU 1 buGnuorexa [IOK
N P Y https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHON UHIYKIIUU
5 MarauTtHoe 1nose NpoBOJHUKA C TOKOM. OTIbIT 1 Bu6muotexa [JOK
Opcrena. BzanmopaeiictBrue NpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHast pabora «/3yueHne MarHuTHOTO IOJIS 1 1 bubnnorexa [JOK
KaTYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.
4 Cuna Amnepa. Jlaboparopras padora «Mcciegosanue 1 1 Bubmiorexa OK
. pa- pATOPHAi P https://m.edsoo.ru/ff0c9ac0
JEHCTBHS MOCTOSTHHOTO MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLLYIOCS
5 3apshreHHyro yactuny. Cuita Jlopenia. Pabora cuibl 1 bubmorexa IOK
P o Y peHma. https://m.eds00.ru/ff0cadf4
Jlopenna
OnexkrpoMarauTHas nHAyKus. [ToTok BekTopa
6 MarHuTHON HHAYKuU. DJ{C nHayknuu. 3akoH 1
ANEeKTpoMarHuTHOW uHaykIuu Mapanes
7 JlabopaTtopHas pabota «MccnenoBanue siBIeHUS 1 1 bubnnorexa [JOK
3JIEKTPOMArHUTHON MHIYKIIUW» https://m.edsoo.ru/ff0cal50
NunyktuBHOCTh. SIBNeHne camonnaykuuu. 3/1C
8 CaMOWHIYKITMH. DHEPTHsi MArHUTHOTO TOJISI KaTYIIKH 1 brbmmorexa [IOK
4 ’ P Y https://m.edso0.ru/ff0ca600
C TOKOM. DJIEKTPOMarHuTHOE TOoJjIe
TexHu4eckue ycTpoicTBa U X IPUMEHEHHE:
9 MMOCTOSIHHBIE MATHUTHI, SJIEKTPOMArHUTHI, 1
ANEKTPOABUTATENb, YCKOPUTENN DJIEMEHTAPHBIX
YacTHUIl, THAYKIIMOHHAS M1€Yb
10 O6o0maromuii ypok «MarauTHoe moJe. 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0c9778
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DneKTpOMaroHuTHast MHIYKITUS»

https://m.edsoo.ru/ffOcab82

Kontponbras padota mo teme «MarHuTHoe 1oJie.

but6mmoreka [IOK

11
DJIEKTPOMArHuTHAs MHTYKIIHS» https://m.edsoo.ru/ffOcad58
CB0OOOIHBIC MEXaHHYECKHE KOTeOaHusI.
bubnunoreka LIOK
12 I"apmonnueckue konebanus. Y paBHEHUE
. https://m.edsoo.ru/ffOcaf06
rapMOHUYECKUX KoseOanwmii. [IpeBpamienue snepruu
Jlaboparopnas pabota «lccienoBanue 3aBUCIMOCTH
13 Nepro/ia MaJbIX KoJaeOaHuii Tpy3a Ha HUTH OT JUTHHBI
HUTH U MacChl Tpy3a»
Konebarenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUS B UACATEHOM
14 KOJIEOATEIHLHOM KOHTYpPE. AHAJIOTUS MEXKT Bubmrorexa IIOK
ype- Y https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMU U JIEKTPOMATHUTHBIMU
KOJICOaHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU B bubnuoreka [IOK
UJCATHHOM KOJIeOATeTbHOM KOHTYpE https://m.edsoo.ru/ffOcb9c4
[IpencraBnenue o 3aTyxaromuX KojJcOaHHSIX.
16 BreinyxaeHHble MexaHnndeckue konedanus. Pesonanc bubmorexa HOK
Y ’ ' https://m.edso00.ru/ffOcbb86
BrinykeHHBIE 2TIEKTPOMAarHUTHBIE KOJIeOaHHs
[lepemennsblit Tok. CUHYyCOUJANIbHBIN TIEpEMEHHBIN
17 TOK. MOIITHOCTh IEPEMEHHOTO TOKa. AMIUTUTYIHOE U bubmorexa LHOK
- P ) % https://m.edsoo.ru/ff0cbd34
JeCTBYIOIIEe 3HAYCHHUE CUIIBI TOKA U HATIPSHKEHUS
18 Tpancdopmarop. [IponsBocTBo, nepenaya u
MOTpeOJIeHNE IIEKTPUICCKON YSHEPTHH
YCTpOHCTBO 1 IPAKTHUECKOE MPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA, TeHEpaTOpa IMePEMEHHOTO bubmorexa HOK
p _ ’ patopa rep https://m.edsoo.ru/ff0cc324
TOKA, JIMHUH JIEKTpoIiepe1ad
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE
20 anekTpodHepruu. KynbTypa ucnoab3oBaHus

QJICKTPOOHCPIUU B MMOBCEIHEBHOM KU3HU
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MexaHu4eCcKHe BOJIHBI, YCIOBUS PaCIPOCTPAHECHUS.

21 ITepuon. CkopocTh pacpOCTPAaHEHUS U IJIMHA BOJIHBI. bromorexa LIOK
https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. I poMkocCTh 3ByKa. BricoTa bubnmnoreka HOK
tToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNIEeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. Bu6mumotexa [JOK
[IIkana 37€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIUIIBI paguOCBA3U U TelleBUICHU. PazButne
cpencTs cBsi3u. Paguonokarus
bubnunoreka LIOK
25 Konrtponsnas padora «Konebanus 1 BOJTHB) https://m.edsoo.ru/ff0cc68
[IpssMonMHENHOE PacIIPOCTPAHEHHUE CBETA B
26 OJTHOPOIHOM cpene. ToueuHblit NCTOYHMK cBeTa. Jlyd bubmroreia LIOK
https://m.edsoo.ru/ff0cd350
cBeTa
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnnorexa [JOK
ITocTpoenne n3o0pakeHui B INIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
98 [Ipenomiienue cBeta. [lonHoe BHYTpeHHEE OTpaKEHHE. Bbu6moteka LJOK
IIpenenbHbll yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ffOcd7{6
29 JlaGoparopHas padota «3mepenue nmokazarens bubmmnoreka [HOK
IIPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [loctpoenue nzodpaxenuii B muuze. ®opmyna bubnmnorexa [JOK
TOHKOM JIMH3BI. Y BEJIMYCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlaGopatopHnas pabora «lccnenoBanue CBOWCTB
n300pakeHUH B JTMH3aX»
JHucnepcus ceeta. CiokHbIN cocTaB 0e0ro cBeTa.
32 I{Ber. JTabopaTtopHas pabora «HabmroneHne
JUCTIEPCUU CBETA»
WnTtepdepennus creta. udpaxus ceera. bubmuoteka [IOK
33 R
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepeuHocTs cBeTOBBIX BOJH. [lossgpusanus ceera https://m.edsoo.ru/ff0cf02e
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Onrtuyeckre mpuOOPHI U YCTPONCTBA U YCIOBUS HX

35
0€301acHOTO MPUMEHEHUS
36 ['panuLIBl TPUMEHMMOCTH KJIACCUYECKOU MEXAHUKH. bubnmnoreka HOK
ITocTynatel cieruanbHOM TEOPUU OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHUE bubmmoreka [JOK
BPEMEHU U COKPAIIICHUE JTUHBI https://m.edsoo.ru/ff0cfa42
38 DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON yacTuiibl. CBS3b bubmmoreka [JOK
MAaccChl C S3HEPTHEN U UMIYJILCOM. DHEPIUs TOKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbras padota «Ontuka. OCHOBBI ClICIHATILHON bubnmnoreka HOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus U UMITYJIbC bubmmoreka [JOK
¢dhortoHa https://m.edsoo.ru/ffOcfel6
41 OtkpsiTie u uccnenoBanue Gorodddexra. OnbITh A. bubnnorexa [JOK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHnbl porodddekra. YpaBHeHUe DUHIITEHHA s bubnnorexa [JOK
doroaddexra. «Kpacnas rpanuna» pororddexra https://m.edsoo.ru/ffod015e
43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bubnuorexa [IOK
XHUMHYECKOe NEeUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPAKTUYECKOE
44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUUK, COTHEUHAs
Oatapesi, CBeTOINO/T
45 Pemenue 3a1au no reme «J1€MEHTBI KBAHTOBOM bubnnorexa [JOK
ONTUKW https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo bubmuoreka [IOK
paccessHUIO a-dactull. [InanerapHas monxens atoma https://m.edsoo.ru/ff0d091a
bu6muoreka [JOK
47 Hocrynatet bopa https://m.edsogru/fdeOafa
Wznydyenune u nornomieHne (GOTOHOB MpH nvepexone Bu6mrorexa LOK
48 aToma C OJHOTO YPOBHS SHEPTrUU Ha Apyrou. Buasl

CIIEKTPOB

https://m.edsoo.ru/ff0dOafa
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49

BosiHoBBIE cBOlicTBa yacTull. Bonubl ne bpos.
Kopnyckynsipao-BoiHOBOM gyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4CHHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

51

OtkpsiTie paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OIIPE/IEIICHUIO COCTaBa PAIMOAKTUBHOTO U3IIy4YEHHUS

CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Biousaue
PaAMOAaKTUBHOCTH Ha KUBBIE OPTraHU3MBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

52

OTkpbITHE IPOTOHA U HeWTpoHA. M30TONBI. ATb(a-
pacnaj. DJIeKTPOHHBIA U TO3UTPOHHBIN OeTa-pacria.
lNamma-uznyuenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3U HYKJIOHOB B sijipe. SIepHbIe peakiyi.
Anepubiii peaktop. [IpoOraemsbl, epCrneKTUBHI,
3KOJIOTUYECKHUE aCIEKThI SIACPHON SHEPTETUKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeToabl HaOIIOICHHS U PETUCTPAIIUH SIIE€MEHTaPHBIX
yactull. Kpyrasiit ctosn «DyHaaMeHTalbHbIE
B3auMOJIeHCTBHS. ENMHCTBO (pM3NUECKOM KapTHHBI
MHpa»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

56

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3bI,
IINTAHETHhI, UX BUJIUMOC IBUXKXCHUC. COJ'IHeqHaﬂ cucrema

Connue. ConHeuHas akTUBHOCTh. MICTOUHUK 3HEprun
CouHiia 1 38631

S7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IbI
IJIaBHOM MOCIEI0BATEbHOCTH. BHYTpeHHEe cTpoeHne
3BE311. COBpEeMEHHBIE TTPEICTABICHUS O
MPOUCXOKACHUM U 3BOJIoMK COJIHIIA U 3BE3]T

58

Mneunsiii [1yte — Hama ['anaktuka. [lomoxenue u
newkenne Comuna B ['amaktuke. ["amaktukn. YEpHbie
JBIPBI B SIAPAX TalaKkTHK

59

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
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B3pbIBa. PenmnkToBOE M3itydeHue. MerarainakTuka

60 Hepemennsie mpobieMbl acTpOHOMUHT 1

61 KonrponbHas pabora «1€MEeHThI aCTPOHOMHHU U 1
aCTPOPUUKI
Ob6o06maromuit ypok. Ponb pusuku u actponomuu B

62 SKOHOMHYECKOM, TEXHOJOTHUYECKOM, COIUAILHON U 1
THYECKOU cepax AesITeTbHOCTH YeTOBeKa

63 O6o0maromuii ypok. Poib I:I MEeCTO (111/131/11(1/1 u 1
aCTPOHOMHUH B COBPEMEHHOM Hay4yHOI KapTHHE MUpa
Ob6o06maromuit ypok. Poib pusmueckoii Teopun B

64 (hopMHUPOBAHHUH MPECTABICHUN O PU3HIECKOU 1
KapTUHE MHpa
O6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHEI

65 MHpa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHas HHIYKIUS

67 PesepBHblil ypok. OnTuka. OCHOBBI ClIEIMATIBLHON 1
TEOPUH OTHOCUTEIBHOCTU

68 Pesepnbiii ypok. KBanToBas ¢pusrka. DneMeHTbI 1 bubmmnorexka HOK
ACTPOHOMUU U aCTPOPU3UKHU https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA

OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /1VIA YYEHUKA

e ®usuka, 10 knacc/ Msakuwes I'.A., Byxosyes b.b., Comckuil H.H. nod pedakyueti
Ilapgenmuesolii H.A., AkyuoHepHoe obwecmeao «M3dameasvcmeo «IIpoceewjeHuex
e Qusuka, 11 kaacc/ Msikuwes I'.J1, Byxosyes b.b., Yapyzun B.M. nod pedakyueti
Ilapgenmuesolii H.A., AkyuoHepHoe obwecmeo «M3dameavcmeo «IIpoceeweHue»

I'A. Msikuwes, b. b. Byxosyes, H.H. Comckuii @u3uka 10 ka. Pusuka 10 kaacc. ba3zosblii u
yaaybaeHHbll yposeHb, YuebHuk. Mockea. [Ipocsewerue, 2020 2.

I'Al. Makuwes, b.b. Byxosyes, B.M. Yapyzaun ®u3uka 11 kaacc. ba3oswlii u yeny61eHHblU
ypogeHb. YuebHuk. Mockea. IlpoceewjeHue. 2020 a.

A.II. Poimkesuuy. CoopHuk 3ada4 no ¢pusuke. Mocksa, [lpocha, 2005 - 2019 2.

C6opHuk 3adau no ¢pusuke 0419 9 - 11 kaaccos. Cocmasumens I.H. CmenaHosa. M.:
«lIpoceewjeHue», 1996 2. 3adaHus ob6pazosamenbHo20 nopmasaa Peuy ET'3

METOAHYECKHE MATEPHAJIBI /1 YYUTE/IA

I'A. Msikuwes, b. b. Byxosyes, H.H. Comckuii Qusuka 10 ka. Pusuka 10 kaacc. bazoswlii u
yanybseHHblll yposeHb, YuebHuk. Mocksa. IIpoceewjeHue, 2020

I'A. Msikuwes, b.b. Byxosyes, B.M. YapyzuH Pu3uka 11 kaacc. ba3osblii u y2ay6.1eHHbll
yposeHb. YuebHuk. Mockea. [Ipocsewerue. 2020

A.Il. Poimkesuu. C6opHuk 3adau no ¢pusuke. Mocksa, [lpogha, 2005 - 2019 a.

C6opHuk 3adau no ¢pusuke 0419 9 - 11 kaaccos. Cocmasumens I.H. CmenaHosa. M.:
«IIpoceeujeHuex, 1996 2.

F0.A. Caypos. @usuka. lloypouHsle pazpabomku. 10 kaacc. [locobue 015
obweobpaszosamenvHbix opeaHudayutl. Mockea. I[IpoceewjeHue. 2015

F0.A. Caypos. Pusuka. IloypouHsle paspabomku. 11 kaacc. [locobue das
06ujeobpazosame.ibHbIX op2aHudayull. bazoswlil u yeny6aeHHbIl yposeHb. Mockea.
IIpocseujenue. 2017 .

C6opHUK mecmo8blx 3a0aHull 0151 memMamu4eckoz2o U umoz208020 koHmpoas. Pusuka 10
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LU DPPOBBIE ObPA30BATE/IbHBIE PECYPChHI H PECYPCbl CETH HHTEPHET

1 http://nsportal.ru - coyuaabHas cems pabomMHUKO8 06PA308aAHUSI.

2 http://markx.narod.ru/pic/ - pusuka e wkoe.

3 http://festival.1september.ru/articles/ - pecmusasv nedazozuueckux udeti
«OmKpbImblil ypok».

4 http://www.fizika.ru/ - caiim 05 yuumesetl pu3uKu U ux y4eHuKos.

5 http://www.physics.ru/ - mamepua.vl ho pusuke.

6 www . ege .edu.ru - uHgpopMmayuoHHbslll nopman ET3.

7 http:// school - collection . edu . ru / - edunas koaaexkyus 1[JOPos



