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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanusi pa3paboTaHa Ha OCHOBE IOJOXKEHWW W TpeOOBaHMII K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpamMmsel, mpeactaBieHHbx B DI'OC
COO, a rtakxke c yudérom enepanbHOW pabouel mMporpaMMbl BOCHUTAHUS U
KOHIICNIIMK TpenojaBaHusi yudeOHoro mnpeamera «®Pusznka» B 00pa30oBaTENIbHBIX
oprann3zanusx Poccuiickoit @enepanun, peain3yolux OCHOBHbIE 00pa30BaTEIbHbIE
MPOTrPaMMBl.

Copepxanue mporpaMMmbl 10 (u3uMke HampaBieHO Ha (GOPMHpPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa oOyuaromuxcs 10—11 kmaccoB npu o0yueHuu
ux (Qusnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JACSITEILHOCTHOTO MOAXOA.
[Tporpamma no ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TPEAMETHBIM M METallpeAMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTh peau3alMi MEXIPEIMETHbIX CBsi3ed (QU3MKU C
€CTECTBEHHO-HAYUYHBIMU YUYEOHBIMU MpeaMeTamMu. B Hell ompenenstoTcss OCHOBHBIC
e n3ydeHus (U3MKA Ha YPOBHE CPEOHETO OOIIero oOpa3oBaHUs, TUIAHUPYEMBIC
pe3yibTaThl OCBOCHUS Kypca (U3HKU: JTUYHOCTHBIE, METAPEIMETHBIE, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Tporpamma 1o pu3rke BKIIOYALT:

e IUIAHUPYEMbIC PE3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YyJIbTAThI 110 F0/1aM O0yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nKay 1mo rojgaM o0ydeHusl.

®duszrka Kak Hayka o HanboJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIIas B KAYECTBE
y4eOHOro npeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IlIkonbHbIE Kypc (QU3NKKH — CHUCTEeMOOOpa3yomuil ist
€CTECTBEHHO-HAYYHBIX yUYEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NYECKHUE 3aKOHBI JIEKAT
B OCHOBE TIPOIIECCOB WM SBJICHUMN, M3y4aeMbIX XHUMHEH, OWoorHeH, (DU3NUECKOM
reorpadueit u actpoHoMueit. VMcnonb3oBaHue U akTUBHOE MTPUMEHEHUE (PU3HUECKUX
3HAHUN OIpeJenseT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHUSA KOCMOCA, MOJYYEHHUS HOBBIX MATEPHUATIOB C
3aJlaHHBIMU CBOMCTBaMHM M JApyrux. M3yuenue pu3mku BHOCUT OCHOBHOW BKIJIAJ B
dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  OOyd4aromuxcsi, B
dbopMupoBaHUEe yMEHUM MPUMEHSATh HAYYHBIM METOJl MO3HAHUS TPHU BBIMOJHEHUU
MU y4€OHBIX UCCIIEA0OBAHMIM.

B ocHoBy kypca (usuku my1st ypoBHS CpeaHETO 00IIero 00pa3oBaHus MOJIOKEH
pAIl uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBMHM C HEH KypC SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPXKUT MaTepHasl U3 BCEX pa3ieyioB (M3UKH, BKIIOYACT KaK
BOIIPOCHI KJJACCUYECKO, TaK 1 COBPEMEHHOM (DU3UKHU.



Hoes cenepanuzayuu. B CcOOTBETCTBUM C HEW Marepuan Kypca (QU3UKU
o0bequHEH BOKpYr ¢usuueckux Teopuid. Beaymmm B Kypce  siBIsieTcs
dbopMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YpPOBHSIX MaTEpHUH, BEIIECTBE WU
noJie.

Hoes eymanumapuzayuu. EE peanusanus MNpeanosiaraeéT MCHOJb30BaHUE
FYMaHUTapHOTO TMOTeHIMala (U3NYECKON HayKd, OCMBICICHHE CBSI3U Pa3BUTHS
(bu3KKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3NKU Ipeanogaraet 3HakoMCTBO C
HIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMYECKHX IPUIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu  peanusyercs IOCPEACTBOM  BBEICHHUS  AJIEMEHTOB
coJiepKaHusl, MOCBAIIEHHBIX IKOJIOTMYECKUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHBl C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXIEHUS MNpodieM
paloOHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTHUYECKON OE30MaCHOCTH.

CrepXHEBBIMM DJIEMEHTaMHU Kypca (M3MKA Ha YpOBHE CPEAHEro OOLIEro
oOpazoBaHus SBISAIOTCS (u3nueckue Teopuu (PopMUpOBaAHUE MPEACTABICHUA O
CTPYKType TMOCTpOCHHs (HU3MUECKON TeopuH, poiu (hyHIAaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IPEICTABIECHUAX O MPUPOJIE, TPAHNULIAX TPUMEHUMOCTH
TEOPHM, JUIsI ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTeMHO-ACSITENIbHOCTHBIN MOJX0Jl B Kypce (PU3MKU Ppeanu3yercs Mpexie
BCEro 3a CYET OpPraHMU3aluy SKCIEPUMEHTANBHON AesATeNbHOCTU oOyvaronmxcs. s
0a30BOro ypoBHS Kypca (DU3HKHM — 3TO HCIIOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIaDOpaTOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢uszuke oObEIUHEHBI B OOIIMN CIHUCOK YYECHHUYECKUX MPAKTUYECKUX pPadoT.
Boinenenre B yka3aHHOM MepeyHE Ja0OpaTOPHBIX pPabOT, MPOBOJUMBIX IS
KOHTPOJISI M OLIEHKH, OCYILIECTBIIAETCS y4YaCTHHUKaMHU OOpa30BaTeIbHOIO Ipolecca
UCXOJs N3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHaleHHUs KabuHeta Gusuku. [Ipu sTom
oOecnieunBaeTcs OBJaJeHue OOYYalOIIMMUCS YMEHHUSIMH IPOBOJUTH KOCBEHHBIE
U3MEpPEHHUs, HUCCIEJOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH U TIOCTAHOBKY
OMBITOB MO MPOBEPKE MPEATI0KEHHBIX THIIOTES.

Bonpnioe BHUMaHME ynensieTcs pelIEHUI0 PacUETHBIX M KAUECTBEHHBIX 3a/]ad.
[Tpu 3TOM A pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJa4M C SBHO 33JaHHOMU
¢u3znyeckoil MOJAENBIO, TO3BOJAIOIIUME TMPUMEHSATh M3yYEHHBbIE 3aKOHbI U
3aKOHOMEPHOCTM KaK M3 OJHOrO pas3fena Kypca, TaK U WHTETPUPYsS 3HAHUS U3
pasHbIX pa3zaenoB. IS KauecTBEHHBIX 3aJad MPUOPUTETOM SBISAIOTCS 3aJlaHus Ha
00BsICHEHHE MPOTEKaHUs (PU3NUYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIICH KU3HH,
TpeOyrone  BblOOpa  (GU3MYECKOW  MOJACIHM  JUISI  CHUTYallMd  IMPAKTHUKO-
OPHEHTUPOBAHHOTO XapaKkTepa.



B cootBerctBuu ¢ tpeboBanmsimu @I'OC COO k MarepuanibHO-TEXHUIECKOMY
obecrieueHr0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (U3MKH Ha YpPOBHE
cpenHero oOuiero oOpa3oBaHUS JOJKEH H3y4yaThCsd B YCIOBHUSAX MPEIMETHOIO
KabuHeTa (U3MKUM WM B YCIOBUSAX WHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTrO IuKIa. B kabuHere (pu3mKku JOMHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 000pyI0BaHUE JIJISl BHITIOJTHEHUS YKa3aHHBIX B IIporpamme 1o pusuke
YYEHHUYECKHUX MPAKTUYECKUX PaboT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JleMoHcTpaniuoHHOe  0oOopyaoBaHue  (OpPMUPYETCS B COOTBETCTBUH  C
OPUHLIAIIOM  MUHUMAJIBbHON  JOCTaTOYHOCTH M OOECHEeYMBAaET  IMOCTAaHOBKY
NEPEeUYUCIIEHHBIX B MporpaMMe 10 (u3MKe KIIOYEBBIX JAEMOHCTpalud AJis
UCCJIEIOBAaHMUSI ~ W3Y4YaeMbIX  SIBJICHUH U TPOLECCOB, OSMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe oOopymoBaHuE JUIsI YUYCHMYECKHUX MPAKTHUYECKUX padoT
dopMupyercss B BHIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuMBaeTcsi B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOyvarommxca. TeMaTuyeckue KOMIUIEKTHI
7ab0paTOpHOTO 000PYNOBaHUS JODKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCTIONb30BAaHUU AHAJIOTOBBIX U HU(POBBIX TPHUOOPOB, a TaKKEe KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH LIENSIMU U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHME HHTEpeca U CTPEMJICHHS OOydaroluxcs K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTHE HX HWHTEUIEKTYaJIbHBIX M TBOPYECKHX
CITOCOOHOCTE;

e pa3BUTHE NPEACTABICHUA O HAyYHOM METOJE IMO3HAHHUS M (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSM;

e (opmMupoBaHMe HAYYHOTO MHPOBO33PEHMS KaK Pe3ysibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (opmMupoBaHUE YMEHUI OOBICHATH SABJICHUS C UCTIOJIb30BAaHUEM (DU3UUECKUX
3HAaHUU ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opMupOBaHHE NPEACTABICHUNA O pOJM (PU3UKU I Pa3BUTHUSL APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3THX 1esei oOecreurBaeTcsl pelieHHeM CIeAYIOMMX 3aJady B

nporecce u3yueHus Kypca GU3NKH Ha yPOBHE CPEAHEro 001ero oopa3oBaHus:

e IpPUOOpPETEHUE CUCTEMBI 3HAHUI 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsAX, BKIOYAs MEXaHWUKY, MOJIEKYJSIpHYIO  (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HUKY U PJIEMEHTHI aCTPOPUHUKY;

e (opMupoBaHHE YMEHUN MPUMEHSATH TEOPETUUCCKUE 3HAHUS ISl OOBSICHEHHSI
(bu3NYeCKUX ABJICHUHN B MPUPOJIC U IS MPUHSTHS IPAKTUICCKUAX PEIICHUHA B
MMOBCEIHEBHOM KU3HU;



e OCBOGHHE CIIOCOOOB pEIICHHUS PAa3IUYHBIX 3aJad C SBHO 3aJaHHOU
dbu3nyeckol MOJENbI0, 3alay, MOApPa3yMEBAIOUIUX CaMOCTOSATEIbHOE
co3aaHue GU3NIECKOW MOJCIH, aJIcKBATHOW YCIIOBHSIM 3aJa4H;

e TMOHWMaHWE (U3NYECKUX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHHUYECKUX
YCTPOWCTB U TEXHOJOTHUYECKHUX IMPOIIECCOB, WX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMU CaAMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEICHMUS
GU3NYEeCKUX SKCIEPUMEHTOB, aHalW3a M HMHTEpIpeTanuu WHpopmaimu,
OTIPEJICIICHHS TOCTOBEPHOCTH MTOTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHME YCIIOBUU JUIsl Pa3BUTHUA YMEHUM NPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOM JIEATETLHOCTH.

Ha wusyuyenue ¢usuku (06a30BBI ypOBEHB) Ha YypPOBHE CpEIHEro OOIIEero
obOpazoBanust orBoaAuTCs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11
KJ1acce — 68 JacoB (2 yaca B HEJICIIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TepeueHb JIa0OpaTOpPHBIX U
MPAKTUYECKUX paboT SBIAETCS PEKOMEHIOBAaHHBIM, YUMUTENb JIeJIaeT BBHIOOD
MPOBENCHUS JTAOOPATOPHBIX pabOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 MIO3HAHUSA

®dusnka — Hayka o mpupone. HayyHble MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJKCnepuMeHTa M TEOpUM B MPOLECCE TMO3HAHUS IPUPOBL.
DKCIEpUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyecKuxX sIBIEHUM M mpoueccoB. HayuHble TMmoTe3bl.
®duznyeckue 3aKOHbI U TEOpUH. ['paHULIBI TPUMEHUMOCTH (DPU3UUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢usuku B GOpMHUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHHSI.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MaTepuabHOM TOUKH, UX MPOCKIMH HAa OCH CUCTEMbl KOOPJMUHAT.
Ciio)keHue epeMENICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPsSMONHMHEHOE nBmKeHue. I 'paduxu
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU M NEepeMEUICHUs
MaTepuaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOoe najzieHre. Y CKopeHue CBOOOTHOTO MaieHUsI.

KpuBosnmHenHoe  nBMKEHWE. J[BHKEHHE  MaTepHAIbBHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSSHHOW IO MOAYJIFO CKOPOCTBhIO. YTJIOBasi CKOPOCTh, JTUHEHHAS
ckopoctb. [lepuon u yactora obpamienus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeaun.

Llemoncmpayuu

Mogenb cuctembl OTCYETA, WILIIOCTPALUMs KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeobpazoBaHue NBUKEHUMN C UCIOIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Te B BO3AYXE U B Pa3pEKEHHOM HNPOCTPAHCTBE.

HabGmronenne naBukeHUs Tena, OPOIIEHHOTO TMOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne ycKopeHust CBOOOIHOTO ITaICHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTAMH, IPOMJICHHBIMU TEJIOM 34
MIOCJIEI0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutenbHOCTH  ['ammnesa.  IlepBeii  3akoH  HeroToHa.
NuepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akon Herotona
JUI MaTepUaIbHOU TOUKU. Tperuit 3akoH HproTOHA 17151 MaTepraIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuia Tsxkectu. IlepBas KocMmuueckas
CKOpOCTb.

Cwuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tperue. Cuia TpeHUsl CKONBKEHHS U cuiia Tpenus nmokos. KoaddumumenT tpenus.
Cuita conpOTUBIIEHUS NIPU JIBUKEHUU TeNA B KUIKOCTH WUIIU Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIA.

TexHuyeckre yCTpPOWCTBA M IPAKTHUYECKOE IPUMEHEHUE: MNOALINITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienue nHepIUN.

CpaBHEeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTU OT AeOpMallUiu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MObEME U MIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIb)KEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3nHOBOM 00pasiie, OT X JAehopMaliiu.

HccnenmoBanne yclIOBHM PAaBHOBECHS TBEPAOTO TeENa, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpaHeHUs 6 MeXaHuKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMynbec cuiibl U U3MEHEHHE HMMITYJIbCa TeJld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHHE.

Pabora cusibl. MOIHOCTH CUIIBL.

Kunernueckass s>Heprusi MaTepUalbHONW TOYKU. Teopema 00 HW3MEHEHUH
KMHETUYECKOU SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykuHBI.  [loTeHuManbHast dHeEprus Tena  BOJIM3U
MOBEPXHOCTH 3€MJIHU.

[loTennuanpaple W HEMOTEHIMANbHbIE  cuibl.  CBS3p  pabOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPrUHM CHCTEMBI TEIL.
3aKOH COXpAHEHUS] MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHWE: BOAOMET, KONED,
MIPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon mMOTEHIIUATEHOM YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3yyenue abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne cBsSI3U pabOTHI CHIIBI ¢ U3MEHCHHEM MEXaHWYECKOW DHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aUMOJICCTBUs YaCTUILl BeulectBa. MoOJenmn CTPOEHUS Ta30B, JKUIAKOCTEU U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [llkana temmnepatyp
Llenbcns.



Mopnens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeaHel KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvacTtul rasza. lllkama
temneparyp KensBuna. I'azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanmbroHa. M3omporeccsl B UaCaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpelncTaBieHHE H3OMPOIECCOB: H30TEPMa, H30X0Pa,
n3o0apa.

TexHuueckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OneiThl 10 TU(DPY3UN )KUAKOCTEN U ra3oB.

Monens OpOyHOBCKOTO JBUKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JOKa3bIBAIOILINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUS.

Mojenb, HILTFOCTpUpPYIOLIAsk MPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS HJCAIBHOrO Tasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEK1y IIapaMETPAMU COCTOSIHUSI Pa3pEKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoauHamMuueckass cucrema. BHYTpEHHsAS 3HEprus TEpMOIAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI €€ m3MeHeHus. KonrmdecTBo TeTioTe U pabota. BHyTpeHHS s
DHEpPrus  OAHOATOMHOIO  HJAEAJIbHOrO  rasa. Buael  Temonepenayu:
TEIIONPOBOJIHOCTb, KOHBEKIIUS, U3Ty4YeHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
Konm4decTBoO TEmIOTHI MpH TEMIONEPEaAYE.

[Tonssitue 06 ammabatHomM mporecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMHUKH K H3omporeccaMm. ['paduueckas
UHTEpHpeTanus paboThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtumMocTh Mpo1ieccoB B MPUPO/IE.

TemnoBble  mamuHbl.  [IpuHOUNBI ~ AEHCTBHUS ~ TEIUIOBBIX  MAallHWH.
[IpeoOpa3oBanus HSHEpPrHM B TEIUIOBBIX MamuHax. KodpdunueHT mone3Horo
nerictBusl TeruioBod MammuHbl. [lukn KapHo u ero ko3pduIMeHT moJe3HOro
JNENCTBUA. DKOJIOTHYECKHUE MPOOJIEMbI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH JHEPruy Teja MPH COBEPIICHUU PaOOTHI: BBIIET
npoOku u3 OyTBUTIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qgupa B
JaTYHHOU TpyOKe MmyTéM TpeHusl (BUIEO JEMOHCTpAIus).

W3meHeHune BHYTpEeHHEH SHEPTUH (TeMIlepaTyphl) Teja Mpu Terionepeaye.

OnpiT 1mo anauabaTHOMY pACHIMPEHUI0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonivl

N3mMepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3AyXa. HacelieHHbI nap. YaenbHas TemIoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT 1aBJICHUSI.

Tsépmoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. JKuakue kpucramwibl. CoBpeMeHHble MarTepuainbl. [lnaBnenune u
KpUcTayi3aius. Y aefbHas Teriora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro OajgaHca.

TexHu4yeckre yCTpPOMCTBa W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYUYEHUS COBPEMEHHBIX MaTEpUaIoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCTBa HACHILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEpPEHUS BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OnekTpu3aums Tel. OJIEKTPUYECKHM 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKM, OUANEKTPUKA W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
IIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kysona. ToueuyHbI 31EKTpUUECKUI 3apsi.
Onektpuueckoe moie. Hanpspok€HHOCTe  dnekTpuueckoro moid.  [IpuHnun



CYIIEPIIO3ULINMN DJICKTPUUECKUX ToJeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
IOJIA.

Paborta cun  anekrpocratrudeckoro  moisiss.  Ilorenuwman.  PasHocThb
MOTECHIMANOB. [IpOBOOHWKM © JUANEKTPUKA B AJICKTPOCTATHUYECKOM TIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

OnextpoéMKocTb. KoHaeHcaTop. DIIEKTPOEMKOCTh ITUIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuueckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETP, DBJEKTPOCTaTHYECKass 3alluTa, 3a3€MIICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

B3aumonaencTBre Ha3IEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs! 3aLIUTA.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUIJIEKTPUIECKON NPOHUIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Hcroynuku Toka. Cuia Toka. [locTostHHBIN TOK.

Hanpspxkenue. 3akon Oma 171 yyacTka LEenu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBHOE COINPOTUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akon JDxoyns—Jlenma. MomHOCTh
DIEKTPUYECKOTO TOKA.

OJIEKTPOJABMXKYILIAasi CHUJIa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKAa.
3akoH Oma 1151 OJIHOM (3aMKHYTOM) 3JIeKTpuuyeckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAs  NOPOBOAMMOCTh  TBEPABIX  METAJUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXITPOBOAUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX TyUYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [1oaynpoBogHIKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M  paciiiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALIMS. DIEKTPOIIU3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Liazma.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbie MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN TUOI,
TEPMUCTOPHI 1 POTOPEIUCTOPHI, MOTYTTPOBOAHUKOBBIN U0, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMpsHKEHUS.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA TN TTONEPEYHOI0 CEUYEHHS M MaTepuana.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[IpsiMoe wW3MepeHue dIEKTPOIABMXKYIIEH cuiibl. KOpOTKOe 3amMbIKaHHE
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPBhl.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii pa3psia 1 IPOBOJUMOCTb BO3yXaA.

OIHOCTOPOHHSISL TPOBOJIUMOCTD JIUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3ydyeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3JeKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

HaGmronenue anexkTposusa.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca ¢usuku 6a30Boro ypoBHS B 10 Kiacce OCYIIECTBISETCS C
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OHOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nonsamusi, CBA3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUSA: SBJICHUE, HAay4HbIA (akT, rumote3a, (pu3mdeckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelnieHUE CUCTEMbl ypaBHECHMM, JMHEWHas (YHKIHA,
napabona, runepbosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexanmveckoe JNBHUKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, 3JIEKTPHUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMALIUS,
raJIbBaHUKa.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonozus: mpeodOpa3oBaHUE NBIKEHUH C HCIOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHUKE, MOJIIUIHUKYA, HCIOJIb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakKeTa, BOJOMET W JIpyTHE€), ABUTATEIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYMHBI MPUHTED, ANEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUS

IlocTostHHBIE ~ MarHuThl.  B3ammojieMicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bexktop MarHMTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MarHUTHBIX MOJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JIUMHUM MarHUTHOU
WHIYKIWH MOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOE T1OJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HWHAYKOIHU
MAarHUTHOTO TIOJIA JJIMHHOTO IPAMOIrO IMPOBOJHHKA W 3aMKHYTOIO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cnita AMmnepa, €€ MOyJIb ¥ HallpaBJICHHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBJlieHUE. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Iojie. Pa6oTa cuisl Jlopenna.

SIBneHne HNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOMU
MHIYKUUAHW. OJIEKTPOABMXKYIAS CHJIAa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanest.

BuxpeBoe nanexktpuueckoe mosie. OIEKTPOJBHXKYILNAA CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM I1OJIE.

[IpaBuiio Jlenua.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIAYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpPOMCTBA UM IMPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmnbIT IpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKUWA MAarHATHOTO TTOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE ANIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJBHKYIIEH CHUJIBI MHIYKIUU OT CKOPOCTH HU3MEHECHUS
MarHUTHOT'O ITOTOKA.

SIBrieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3y4yeHrne MarHuTHOrO TOJIsL KATYIIKH C TOKOM.

HccnenoBanne nelCTBUSA MOCTOSHHOIO MAarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue sIBICHUA 3JIEKTPOMArHUTHON MHIYKIUH.

Paspnen S. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebatenpHass  cucrema.  CBOOOJHBIE  MEXAaHWYECKHME  KOJEOAaHUS.
["apmonunyeckue konedanus. [lepuon, vacrora, amrumuryga u (aza xoseOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHX
kosnebanuii. [IpeBparieHne sHepruu Mpyu rapMOHUYECKUX KOJIECOaAHUSX.

KonebatenbHblii KoHTYp. CBOOOJAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPTHH B UCATBHOM KO0JIeOaTeTbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouMx KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHUUECKUE
Kosiebanus. PesoHanc. BeIHyX/1€HHbIE 3JIEKTPOMAarHUTHbIE KOJICOAHHUS.

[lepemennblii TOK. CHHYCOMAQIBbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA U
HaIPSHKCHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya u MOTpeOICHUE IEKTPUIECKON
DHEPrUU. DKOJOTHYECKHE PUCKH IIPU IIPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
VICIIOJIb30BAaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKAU
3BOHOK, I'€HEPATOP NEPEMEHHOI0 TOKA, IUHUHU JJIEKTpOIIepesay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (TIPY>KUHHBIMA WM
MaTE€MaTUYECKUA MASITHHK).



HaGmroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYK/ICHHBIX KOJICOaAHUH.

HaGmronenue pe3oHanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYILIKH
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

HccnenoBanue 3aBUCUMOCTH TMEpUOJAa MajbIX KoJieOaHUM I'py3a HAa HUTU OT
JUTMHBI HUTU ¥ MAacchl Irpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEN0BATENBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHus. llepumoa. Ckopocts
pacnpocTpaHEHHsi W JJMHA BOJHBL. llomepeuHble W MOPOJOJIbHBIE BOJIHBL.
HuTtepdepenius u nudpaxius MEXaHUISCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkrpomarautHoi BosiHe. CBOCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakeHUe, MpeJIoMJIeHUEe, Toysipu3anus, audpaxuus,
uaTepdepernus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMTBI paAUOCBA3U U TEIEBUICHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHu4yeckre yCTpPOMCTBA M MNPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

O6pazoBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MTPOJAOJIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGmronenune oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

Ha6nronenue nunteppepenunu u qudpakiimi MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIION U
Y4aCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE,
npesioMiIeHUe, Moaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsmoiMHENHOE pacHpoCTpaHEHUE CBETa B
oaHopoaHo cpeae. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue n3o0paxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenowiieus. llonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbId yroa IMOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. Ler.

CobOuparome u pacceuBawomme JuH3bl. ToHkas JsmH3a. DOKycHOE
paccTosIHUE M ONTHYECKas cujia TOHKOM JuH3bl. I[locTpoeHue uzoOpaxeHuil B
coOMparolux U paccerBaroluX JuH3ax. Dopmysia TOHKOW JUH3BI. YBeEJINYEHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BonnoBas onrtuka. Wurtepdepenuus cBera. KorepeHTHblE HCTOYHMKHU.
YcnoBus HaOMIOAEHUS MaKCHMyMOB M MHHUMYMOB B HHTEpP(EpPEHIIMOHHON
KapTHHE OT JIByX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuust cBera. [udpakunonHas peméTka. YclIoBUE HAOIIOIEHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAaJEHUA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IIPUMEHEHHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU.

Jlemoncmpayuu

[IpssMONMHENHOE paCHpOCTPaHEHUE, OTPAKEHUE M INPEIIOMIICHHE CBETA.
OnTuveckue mprudopkI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Mopnenu MUKpOCKOMa, TEIECKOIA.

Ha6nronenue naTepepeHnmm cpeTa.

Hab6monenune nudpakium ceeta.

HabGnronenue aucnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomydyenue cexTpa ¢ mMOMOINIbI0 AUGPAKITUOHHON PEIIETKH.

Habmronenue noisipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonvl



N3mepenne rokaszartess NpeJIOMIICHHS CTEKIIA.
HccnenoBanne CBOMCTB U300paKEHHM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeUAJIBLHONH TEOPUH OTHOCHTEJIbHOCTH

['panuipl  OPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynaTsel
CIEMAIbHON TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, MPUHITUIT OTHOCUTEIBHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKOW YaCTHUIIBI.

CBs3b MACCBI C SHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTUIIbl. DHEPrus
MTOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHeprun GOTOHA C €70 YACTOTON. DHEPTHUS
¥ UMIyJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue Gporodddexra. OnpiThl A. I'. CToseToBa. 3aKOHBI
dbotodddekra. YpaBHenue IDiinHmrerHa s gororddekra. «KpacHas rpanuna»
dbotorpdexra.

JlaBnenne ceera. OnbiThl 1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUUECKOE MpPUMEHEHHue: (HOTODIIEMEHT,
dboTomaTYNK, COTHEUHAs! OaTapes, CBETOIUO/I.

Llemoncmpayuu

dotor(pdekT Ha YyCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIHETo ¢hoTodddexra.

CseToamnon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopnia mo paccessHuIO 0 -YaCTHIL.
[InanerapHas wmoxaenb aroma. Iloctynatel bopa. M3inyueHune W morjonieHUe
(OTOHOB MpU MEpexoj e aToMa C OJHOIO YPOBHS 3HEPrUU Ha Jpyrod. Bumbl
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonHoBreie cBoiicTBa yactuil,. Bosnbl ne bpoins. KopnyckynsipHO-BOJITHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.

TexHu4yecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopra.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Habnronenue muHe9aTOro crekTpa.

Tema 3. Amomnoe a0opo

OKCIIEpUMEHTBI, JTOKA3bIBAIOLIUE CJOKHOCTh CTpPOeHMA sAnpa. OTKpsITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocraBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHHUs.
Binsinue paguoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TpOoTOHA M HeWTpoHa. Hykionnas monens siapa ['eitzenOGepra—
WBanenko. 3apsa aapa. MaccoBoe uucio siapa. M30tomsl.

Anbda-pacnaa. DNEKTPOHHBIM W TO3UTPOHHBIM Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuoaKkTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT macchl sapa.

Snepnsie peakuun. /lenenue u CUHTE3 A1EP.

Anepnsiit peaktop. Tepmosinepusiii cunte3. IIpoOGiaemMbl U MEPCHEKTUBbI
SAIEPHOU SHEPTETUKU. DKOJIOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHKHU.

DnieMeHTapHble YacTUIlbl. OTKPHITUE TO3UTPOHA.

MeTto1b1 HaOJIOIEHUS U PETUCTPALIUU AIIEMEHTAPHBIX YACTHUILI.

dynaamenTanbHble B3auMoAecTBusl. EAMHCTBO (u3nueckoil KapTUHBI MUpA.

TexHu4yeckue yCTpOMCTBA U IMPAKTUYECKOE IIPUMEHEHHE: TO3UMETp, KaMmepa
Buiibcona, simepHblit peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

Cu€TyMK HOHU3UPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM GoTOrpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTHS acTpoHOMUU. [IpuKiIafiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, WX BHAMMOE
JIBUKEHHUE.

Conneynas cucrema.

Comnuue. ConHeuyHast akTUBHOCTh. McrTounuk sHeprum ConHIIa W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3MBI TIJIABHOW IOCIJIEIOBATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3] TJIABHOM IIOCJIEIOBATEIILHOCTH. BHYTpEHHEE CTpOCHHE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Boronnu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mrneunsiii Ilyte — nHama [Nanaktuka. Ilonoxenue u aBwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3peiBa. PETMKTOBOE U3TydEHHUE.

Macmrabnas ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

HabutoieHuss HEBOOPYKEHHBIM IJ1a30M C MCIOJB30BAaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH JIs1 OTIpeENICHUS TI0JI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEpHOro MOJyIIapys U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mnaner, Miieunoro IlyTu.

O06o0maromiee NOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMHYECKOM, TEXHOJIOIMYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEI0BEKa, pOJib U MECTO (U3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHUHE MUPA, POJb (pU3HMUeCcKOi Teopun
B (OpPMHUpPOBAHUHU TMPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
¢u3nyeckoil KapTUHBI MHpa B O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEICTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kiacce ocylecTBIs€TCs C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
Ouonoruu, XMMHUH, reorpauu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, runores3a, (pumyeckas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIeHHE CUCTEMbl YPAaBHEHUH, TPUIOHOMETPUUYECKHUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMI, NPU3HAKH NOJ00MS TPEYrOJIbHHUKOB,
ONpeieJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocus: »nekrpuueckue SBIECHUS B JKUBOM NpUPOJE, KojeOaTenbHbIe
JBIKEHUS B J)KMBOW NMPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOU IPUPOJE, NECHCTBHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHUS KPHUCTAUIMYECKON PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.



l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3JICKM MArHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, TIPEJCKa3aHUE 3EMJIICTPSICCHUI.

Texnonocusa: IJHWHWUUA DIIEKTPOIEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKUHOHHAs II€4b, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAs OIITHKA,
coJIHEeUHas OaTapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBaHusi (0a30BBIM YPOBEHb) JOJDKHO 00ECHEUYUTh JHOCTHKEHHUE CJICITYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOTro npeaMera « OU3nKay AOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolIUXCSd PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B MPOIECCE PEAU3alMi OCHOBHBIX HaIpPABJICHUM
BOCIUTATEJILHOMN JAEATEIIHLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMK 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€HA POCCUIICKOr0 OOIIECTBA;

NPUHATHE  TPAJUIHUOHHBIX  OOLICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX IICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JICSTEJIBHOCTh B MHTEpPEcax TIPa)KJaHCKOIO
00111eCTBa, YUaCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHON OpraHU3aIINY;

YMEHHE B3alMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C
X QYHKITUSIMA 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JIESITEILHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaxJaHCKON UJICHTUYHOCTH,
NaTPpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIC B
JEATENbHOCTU YUYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
PUCYIIETO (PU3NUSCKON HAyKe;



5) TPyA0BOIr0 BOCIIUTAHMS

MHTEpPEC K pa3inyHbIM cdepam npodhecCHuOHANbHOW JeATEIbHOCTH, B TOM
YUCJIE€ CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0OpPa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIacTH
(bU3HKY HA IPOTSHKEHUN BCEU KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh HSKOJIOTUYECKONW KYJIbTYphl, OCO3HAaHHE TIJI00aTLHOTO
XapaKTepa SKOJOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHUE U OCYIIIECTBJICHUE JICCTBUI B OKPYXKAIOIIECH Cpelie HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

pacliupeHre OmbITa JEATEIBHOCTH HKOJOTMYECKONM HalpaBJIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 PU3HUKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOU JIeSITEJIbHOCTH, TOTOBHOCTH B MpOILIECCe
u3ydeHus: (U3UKKA  OCYIIECTBISATH  MPOCKTHYID W HCCIEIOBATEIHCKYIO
NEATEeIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornyeckue NeicTBUA:
CaMOCTOATENIHO  (OPMYJIMpPOBAaTh W aKTyaIU3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIM JCATENIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUHU HX
JOCTUKEHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTM M MNPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(bU3HYeCKUX SBICHUSIX;
pa3zpabaThiBaTh IJIaH PEIICHHs] MPOOJEMBI C YYETOM aHAlIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUI AEATEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE ITPU PEUICHUU )KU3HEHHBIX MPOOJIeM.
Bba3oBble ncciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH W METOAAMHU
bu3nUecKoil HayKu;



BJIa/IeTh HaBbIKaMH y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITEIbHOCTU
B 001acTH (PU3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHYHbIX
METOJIOB IMO3HAHUS;

BJAJE€Th BHUAAMU JEATEIHHOCTH IO TMOJYYSHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUY, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHbIX Y4eOHBIX
CUTYyallUsIX, B TOM YHCJIE TIPH CO3AaHNU YUeOHBIX MPOEKTOB B 00J1aCTH (DPUBUKH;

BBISIBIISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallM3MpOBaTh 3ajaauy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX YTBEpXK/ICHUH, 3a7aBaTh IapaMETPbl U KPUTEPUU PELLICHUS;

aHaJM3UPOBATh IMOJyYEHHBIE B XOJI€ pEIICHUS 33Jaydl  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJauyd B 00pa30BaTeIbHOU
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYallHsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHTHh 3HaHUS 1O (HU3MKe B MPAKTHYECKYI0 001acThb
KHU3HEACSITEIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIpEJlaraTb OPUTHHAIbHBIC MTOAXO0/bI U PEIICHNUS;

CTaBUTh IPOOJIEMBI U 33[]a4H, IOy CKAIOUIHE albTePHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUS UHPOPMALUU (PU3NIECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AaHAJM3,
CHCTEMAaTH3alMI0 M HMHTEPIPETAlrI0 HH(GOPMAIMKM pa3INMYHBIX BUAOB U (opm
IpeCTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIONb30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PEIIEHUMM KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIl[MOHHBIX
3ajad Cc coOmoJieHueM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHUEHBI, PECypcocOEepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
HH(pOpMAIIMOHHOM 0€30IaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHus B Pa3NUYHBIX (popmarax c
y4€TOM HazHaueHUsI MHPOPMALIUHU U LEIEBON ayJUTOPHUH, BHIOUpPAs ONTUMAIbHYIO
¢dopMy npeacTaBiIeHUs U BU3YyaIH3alHH.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYLIECTBJISATh OOIIEHME Ha Yypokax (QU3UKK U BO BHE-YPOUHOU
NeSATEeIIbHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd M CMST4Yath
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W MCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHJUBUIYATbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHHM C yu€ToM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjeHa KOJIJICKTUBRA;

NPUHUMATh  [€JIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHMIKEHUIO: COCTABJISITH IUUIAH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJla U KaXJOTO y4YaCTHHMKA KOMAaH/bI B
001 pe3ysbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLEHHMBATh UIEU C T[O3ULIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMUHBIX
CUTYaIHIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIBHOCTh B 00JACTH
GU3MKM W aCTPOHOMHUH, BBISIBIISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
coOCTBEHHBIE 3a/1a4U;

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH PEIICHUS PacUYETHBIX W KadeCTBEHHBIX
3aJ1a4, TUTaH BBITTOJTHEHUS MTPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIOUYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JIacTH
(U3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESITECIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJQJIeTh  HABBIKAMM  TIO3HABATENHbHOM  pedJeKCUd  KaK  OCO3HaHUS
COBEpIIACMBIX JICUCTBUH M MBICIUTEIBHBIX IPOIIECCOB, WX PE3YyJbTaTOB U
OCHOBAHUM;



UCIIOJIb30BaTh MPUEMBI peIIeKCUM JJI OLIEHKH CUTYalllH, BEIOOpa BEPHOTO
pEIICHUS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMECHHO INPUHUMATH PEIICHUS IO WX
CHUKECHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPU aHAW3€e pe3yIbTaToOB
NEeSTENHHOCTH;

NPUHUMATH CeOsl, MOHMMAs CBOM HEIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TIPU aHAIM3Ee pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce nocTHKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOImero oOpa3oBaHUs Yy OOyYaroUIuxcs
COBEpIIICHCTBYETCS HMOIIMOHAIIbHBIHI WHTEJUICKT, TIPEAOIar afo A
c(hOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AYMOIIMOHAIIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHOW AMOLMOHAIBLHOM chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOIMOHATEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKEHUIO SN U
yCrexy, ONTHMH3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HMCXOAS M3 CBOMX
BO3MOKHOCTEH;

HIMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTHX, YYUTBIBATh €ro TpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIFOYAIOIIMX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEIJMETHBIE PE3YJIBTATBI

K xoumy oOyuenus B 10 kiacce mnpeamMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTh Y 00YHAIOUIUXCSI YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU WU
TE€XHOJIOTUH, B PAKTUYECKON IEATEIbHOCTH JIHOIEH;

YUYUTHIBATh TPAHUIBl TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJIETeH:
MaTepHualibHasi TOUKa, MHEpUUalIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJCAIbHBIN Ta3, MOJEIU CTPOCHUS Ta30B, JKUIKOCTEH M TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU pellieHnu GU3NYECKUX 3a/1a4;



pacrio3HaBath (U3UYCCKHE SABJICHUS (TIPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEILECTBA U
SJIEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIDKEHHWE IO OKPYKHOCTH, HHEPIIUS,
B3aumoelicTeue Ten, nuddys3us, OPOYHOBCKOE JBMXCHHUE, CTPOCHUE JKUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IIPU HarpeBaHUM (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, HUCHApEHHUE, KOHJCHCAlMs, IJIABJICHUE, KPUCTAIUIA3ALNS, KUIICHUE,
BJIAJKHOCThH BO3]1yXa, MOBBIIIEHNUE JABJICHUS I'a3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyZe, CBSI3b MEXAY NapaMeTpaMy COCTOSIHHSI Ta3a B H30Ipoleccax,
AJIEKTpHU3ALUA TEJ, B3aUMO/JICCTBUE 3aPsII0B;

ONHUCHIBATh MEXAHWYECKOE JBUXKEHHE, MCMOJIb3ys (PU3nuecKue BEITHMYHMHBI:
KOOpJIMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
MMITYJIbC T€Jla, KNHETUYECKasd >HEPTUsi, MOTCHUUAIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MexXaHHWYeCKas MOIIHOCTb, IIPH OINHCAHWMU NPABWIHHO TPaKTOBATh
(UBUYECKHIT CMBICT HCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIUUYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBICHUS,
UCTIONIB3YsT (DM3MYECKUE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpemaHss
KUHETUYECKAsT DHEPIrUsl XaOTHYECKOTO JIBMIKEHUS MOJICKYJ, CPEIHEKBAIpATUUHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, pabora rasa,
KO3(PPUIMEHT TMOJEe3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWIHHO TPAKTOBaTh (U3MYECKUN CMBICT HWCTIOJIB3YEMBIX BEIWYWH, WX
0003HAYEHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(UBUYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAM;

ONKCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUYECKUE BEIUUYMHBI: DJICKTPUUYECKUM 3apsi,
INEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MOJIs1, NOTEHIHAN, PA3HOCTh MOTCHIMAJIOB;
IpU ONHCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UUYCCKHH CMBICT HCIIOJIb3yEeMBbIX
BEJIMYMH, UX OO0O3HAUEHUs] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PUBUUECKHUE MPOIECCHI U SBIICHUS, WCIOJIB3YS (U3HUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO TsroTenwus, I, I u 111 3akonbr HeroToHa,
3aKOH COXpaHEHHS MEXAaHUYECKOM DHHEPIrHH, 3aKOH COXPAHCHUS HWMITYJbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, TPUHIUMII PABHOINPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHUIO0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETHYECKOW HEPTUU TEIUIOBOTO JIBUKEHHS MOJIEKYJI C
abCOIIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu >TOM pa3nuyarh CIOBECHYIO



GbOpMyIMpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIMUIIBI JEUCTBUS  MalllMH, TPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3iinyaTh yCJIOBHUS UX 0€30MacCHOIO MCIOJIb30BaHUS B
MMOBCEIHEBHOM KM3HH;

BBITIOJIHATDh JKCIIEPUMEHTHI IO HCCIICIOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmynupoBarh mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh yCTaHOBKY W3 MNPEIJIOKEHHOIO0 00OpYIOBAaHMS, NPOBOAUTH OMNBIT U
(dbopMyIHpPOBaTH BHIBOIBI,

OCYILIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, IIPU
TOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METObI OLIEHKH MTOTPEIHOCTEN U3MEPEHNN;

WCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (U3NYECKHUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM IMIPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
buKkcHpoBaTh PE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TaOJIUL U TpapUKOB, I€TaTh BEIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coboaaTh npaBuia 0€30MacHOTO TpyJa MNP MPOBEICHUM HCCIETOBAHUI B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBAaTeNbCKOW U MPOEKTHOU
NESTENPHOCTH C MCIOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB U JTAOOPATOPHOTO
000py0BaHUS,

pemiatb pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIo,
UCTIONB3Ys (hPU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7aun
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEJIMUYMUHBI U (OPMYIIHI,
HeoOXoauMble NJisi €€ pelleHHs], TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTh
MOJIYYEeHHOT'O 3HAaUeHUS (PU3UUECKON BEIMYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LENOYKY pPACCYXIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYECKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MPU  pEIIeHHH  y4yeOHBIX  3aJady  COBPEMEHHbBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOJTYYEHHOU W3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTydaeMy 0 HH(OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOILECCOB OKPYXKAIOIIEro MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETHYCCKUE 3HAHUS MO (U3WKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecredeHus: 0€30MacHOCTH MpU OOpAIlEeHUU ¢ MPUOOPAMU U TEXHUYECKUMHU



YCTPOWCTBAMH, NI COXPAHEHUS 37IOPOBbSI M COOJIOJICHUSI HOPM DKOJIOTHUUECKOTO
MOBECHUS B OKPY>KaIOILEH Cpejie;

paboTaTh B Tpynmne C BHIMIOJHEHUEM pa3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO pACHpPENeNsaTh OO0S3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pACCMaTPUBAEMOM TIPOOIEMBI.

K xoumy oOyuenus B 11 kjacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha MpPUMEpax poiib U MecTO (GU3NKKA B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTU JIOJEH, IEJOCTHOCTh M €IMHCTBO
¢bu3HUecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO fJipa IMPHU PEUIeHUU (PU3NYECKHUX
3azay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU U KBAHTOBOW (DU3UKH: JIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMarHuTHas WHAYKUHWS, JACHUCTBUE MAarHUTHOrO TIOJSI Ha
IPOBOJHUK C TOKOM M JIBIKYIIMICS 3apsll, 3JEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W TOMIpU3alUs CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3p ekt (poTodrdgdhexT), CBeTOBOE AaBICHNE, BOSHUKHOBEHUE
JMHENYaToOro CHeKTpa aTroMa BOJOPOJA, €CTECTBEHHAs U MCKYCCTBEHHas
PaINOaKTUBHOCTB;

ONUCHIBATh W3YUYCHHBIC CBOWCTBA BeIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIC,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pPa3M4YHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YysSd (DU3MYECKUE BEIMYUHBI:
AIIEKTPUUECKUI 3apsjl, CUjla TOKa, JJIEKTPUUECKOE HaNpsLKEHHE, JIEKTPUUYECKOoe
CONPOTHUBJICHUE, PA3HOCTH MOTEHIIMAIOB, JIEKTPOJBHKYINAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cuia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTb
KATYILIKW, SHEPrus 3JIEKTPUYECKOTO M MArHUTHOTO TMOJEH, MEpPHOoJl U YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CHiIa ToKa B IIpolecce
TApMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs] CHWJIA JIMH3bI, TIPU ONHCAHUU NPABUIBLHO TPAKTOBATH (PU3MUECKUi
CMBICI UCIOJb3YEMbIX BEJIMYHMH, MX OOO3HAYeHUS M EAUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONMCHIBATh H3YYCHHBIE KBAHTOBBIE SBICEHUS W NPOLECCHI, HCHOJIb3Ys
¢bu3nyueckrue BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHO/I TTOTypaciiaia, SHEPTUsl CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUNA CMBICT
WCIIOJIb3yEMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMU,
BBIYHCIIATH 3HAaUeHHE PU3NYECKON BETUUYNHBI,

aHAIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIONb3YsS (PU3HUECKUE
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOIO U MapalIeIbHOIO
COCIMHEHUs MPOBOJAHUKOB, 3aKOH Jkoyns—JleHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHIITEHHA st GoTtorddexra,
3aKOH COXPAHEHHUSI HHEPrUH, 3aKOH COXPAHECHUS HUMIIYJIbCAa, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUs MAacCOBOr0 4MCIa, MOCTYJarel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHHULBbI, OO0JIacTH)
MPUMEHUMOCTH;

ONPENETATh HAMPABICHUE BEKTOPA MHIYKIIMA MArHUTHOTO MOJISI IPOBOITHUKA
C TOKOM, cuiibl Amnepa u cuiibl Jlopenna;

CTPOUTh W ONHCHIBaTh HM300paXKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh JKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NYECKUX SIBJICHUN W
MIPOLIECCOB C HCHOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUW: MPU STOM
dbopmyimpoBath TpobieMy/3agady ¢ THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MPEIJI0KEHHOI0 00O0pYyJOBaHMS, MPOBOAUTH OIbBIT U
(bopMyIMpOBaTH BHIBOJIBI,

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (PUBHUECKUX BEIUYUH, TIPU
TOM BBIOMPATh ONTUMAIBHBIN CIOCOO W3MEPEHHUS M HCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIH30BAHHEM
OpSIMBIX U3MEPEHUM: MpPU DTOM KOHCTPYHUPOBATHh YCTaHOBKY, (HUKCHPOBATH
pe3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (U3WUECKUX BEIMYMH B BHJE TAOIUI U
rpaduKoB, AeNaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIICIOBAHMS;

coOmro/1aTh MpaBuiia 0€30MacHOT0 TPYJa MPU MPOBEJICHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeIOBATEIbCKOW U IMPOEKTHOM
JEATEeIbHOCTU C UCIOJIb30BAaHUEM HU3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOIO
000pyA0OBaHU4,

pemarh pacu€THblE 3aJa4dl C SBHO 33JlaHHON (DU3MYECKON MOJIETBIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a/1auu



BBIOWpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMbIE JUIsl €€ pEelleHUs, NMPOBOJUTh PAcuéThl M OLIEHUBATH PEaIbHOCTh
MOJIYYEeHHOTO 3HAaUeHUs (PU3HUECKON BEIMYUHBI;

pelaTh KaYeCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXXIEHUH C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYCeCKHe SIBICHNUS,

UCIOJb30BaTh  IpPU  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAUU
Y IPEICTaBIICHNUs YYEOHOW W HAay4YHO-MOMYJIIPHON MH(POPMALIMH, MTOJTYYEHHON U3
Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MMOTydaeMyto HH(OPMALILIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTO MCMOJIb30BaHUS B TOBCEAHEBHON
KHU3HU;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MacHOCTH MPH OOpPAILCHUH ¢ MPUOOPAMH U TEXHHYECKUMHU
YCTPOMCTBAMH, JIJISl COXPAHEHHUsS 3J0OPOBbsSl U COOJIOIEHHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKAIOIIEH CpeIE;

paboTaThb B TIpyHIE€ C BBIIOJHEHUEM pa3JIMUHBIX COLUAIbHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYyINIlbl, PAUUMOHAIBHO paCHpEenesiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBaTHO OLICHHBATh
BKJIaJ] K&XJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBaeMON IPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KosmnuecTBo yacos
No 11/ HaumeHoBaHue pa3ie/ioB U TeM
MPOrpaMMbl Bcero
padoThI
Paznen 1. PUBUKA U METO/bI HAYYHOI'O IIO3HAHUSA
L1 ®duszuKa U METO bl HAYYHOTO )
' MO3HAHUSI
Hroro no pasneny 2
Paznean 2. MEXAHUKA
2.1 KunemaTtuka 5
2.2 Jlmaamuka 7
23 3aKOHBI COXPaHEHUS B MEXAHUKE 6 1
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

3.1 9

TEOpPUH
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1
313 ArperatHble COCTOSIHHS BEIIECTBA. 5

da3oBbIC MEPEXOIbI

KonTposbHbIe

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

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



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

Uroro no pazgeny

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DJeKTpocTaTHKa

4.2
ToKM B pa3Iu4HbIX cperax

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

[TocTOAHHBIN 3JIEKTPUUYECKUI TOK.

24

10

12

22

68

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

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72



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

11 KUIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

L1 MarnuTHO€ 1moJje. IJIeKTpOMarHuTHast
' WH Ty KLU

Hroro no pasneny

Pa3nea 2. KOJIEBAHU S 1 BOJIHbBI

MexaHH4decKHne u SJICKTPOMArHUTHBIC

2.1
KoJIeOaHus
59 MexaHWU4eCcKre 1 AIEKTPOMAarHUTHBIE
' BOJIHBI
2.3 OnTtuka

Uroro no pazgeny

KoanuecTBo 4yacoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OcHOBBI cIeIIMAJIBHON TEOpUU
' OTHOCHUTEIIbHOCTH

Hroro no pasneny

Pa3znena 4. KBAHTOBAS ®PU3UKA
4.1 DeMeHThl KBAHTOBOU OIITHKHU

4.2 Ctpoenue aToma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97c¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [{OK



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

4.3 ATOMHOE S1p0

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU
HWrtoro mo pazaeny
Paznen 6. OBOBIAIOIEE IOBTOPEHUE
6.1 O6o0maroriee MTOBTOPSHHE
HWrtoro mo pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

7

68

https://m.edsoo.ru/7f41c¢97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
No KoaudecTBO 4acoB
Tema ypoka
n/n Bcero KonTtpoabnsbie paGorsl  I[IpakTHueckune padoThl

®usuka — Hayka o npupozae. Hayunsie

1 1
METO/IbI TIO3HAHUS OKPYKAFOIIET0 MUpa
Ponb u mecTo pusuku B hopMUpOBaHUH

2 COBPEMEHHOMN HAyYHOU KapTUHBI MUPA, B 1

HpaKTI/I‘IeCKOﬁ JeITEeILHOCTH JII0IeH

Mexannueckoe IBMKEHHUE.
OTHOCHUTENBHOCTh MEXAHUUECKOTO
newxenusd. [lepemenienue, CKOpocCTb,

YCKOpEHHE

4 PaBHOMEpPHOE IPAMOIIMHEVHOE JBUYKEHUE 1

5 PaBHOYCKOpEHHOE MPAMOJIMHENHOE |
JBUKCHHE

6 CBobOosiHOE MajieHue. Y CKopeHue |
C¢BOOOIHOTO ITaIEHUSA

7 KpuBonuneiinoe npuxenue. [[Buxenue 1
MaTEpUaIbHONU TOUKH 110 OKPY’KHOCTH
[TpuHnn otHOCcUTENbHOCTH [ amues.

8 NuepumnanbsHbie cuctemsl orcuera. [lepBoiit 1
3akoH HprotoHa
Macca tena. Cuna. [IpuHIMn cynepno3uiuu

9 cui. Bropow 3akon HeroTona mist 1

MaTepHalbHOU TOUYKHU



10

11

12

13

14

15

16

17

18

Tperuii 3akoH HproToHa 1711 MaTepraibHbIX
TOYEK

3aKoH BceMUpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckast CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koappumment tpenns. Cuna
COIIPOTHBIICHUS NIPH JBM)KEHUU TENa B
AKHJIKOCTH WU Taze

[TocTynarenbHOe U BpaliaTelibHOE
JBIKEHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuitel. Ilnedo cunel. YcmoBus
paBHOBECHS TBEPJIOTO TeJla

HNMnynsc MaTepuaibHOU TOUYKH, CUCTEMBI
MaTepUalbHbIX TOUEK. IMITyJIbC CHIIBL.
3aKOH coXpaHEeHMs UMITyJibca. PeakTnBHOE
JBUYKEHUE

Pa6ora u moutHOCTh criibl. Kunetnueckas
SHEPTHUsl MaTepHaIbHON ToukH. Teopema 06
WU3MEHEHUU KHHETUYECKON YHEPTUU

[TorennmanesHas 3Heprus. [loTeHunanbHas
9HEPrus yrnpyro neopMHUPOBAHHOMN
npy>xuHsbl. [loTeHunanbHas sHeprus tena
BOJIM3M MTOBEPXHOCTH 3EMITH

IloTeHnManbHBIC M HEIOTCHIMAIBLHBIC CUJIEL.
CBs13b pabOTHI HEMTOTEHITUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOM YHEPTUHU
CHUCTEMBI Tell. 3aKOH COXpaHEHUS
MEXaHUYECKOM SHEPrUuun



19

20

21

22

23

24

25

26

27

28

29

JlabopartopHnas pabora «MccnenoBanue
CBSI3U PabOTHI CHITBI C M3MEHEHUEM
MEXaHUYECKOW SHEPTHHU Tella Ha IpUMepe
PaCTSHKCHUST PE3HHOBOTO KT'yTay

KonTponpHas padora o teme «Kunemarunka.
JnHamuka. 3aKOHbI COXpPaHEHUS B
MEXaHHUKE»

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TeOpHH. bpoyHOBCKOE
nemwkenue. uddysus

Xapakrep JBUKEHUS U B3aUMOJACHCTBUS
yacTull BeuecTsa. Mojenu cTpoeHust ra3os,
JKAJIKOCTEN U TBEPJBIX TEI

Macca monekyn. KonnuecTBo BenecTna.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. TemnepaTtypa u €€
m3mepenue. [llkana remnepatyp Lenbcus
Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHenne MKT

AbGcomoTHas TeMIieparypa Kak Mepa
CpelHEN KNHETUYECKON PHEPIUH IBUKCHUS
MOJIEKYJI. Y paBHeHUe MeHeneeBa-
Knaneiipona

3akon JlanpToHa. I'a30BbIe 3aKOHBI

JlaboparopHnas pabota «lccrnenoBanue
3aBUCHMOCTH MEXKy ITapamMeTpaMu
COCTOSIHUS pa3peKEHHOTO Ta3a

I/I3onpoueccm B nCaJIbHOM Ira3€ u ux



30

31

32

33

34

35

36

37

38

39

40

41

42

rpadudeckoe npeICTaBICHNUE

BryTpeHHss dHeprus TepMOANHAMUYECKOU
CHCTEMBI U CTIOCOOBI €€ U3MEHEHHSI.
KonnuectBo temnotel u padota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UACAIBHOIO rasa

Bune! Teronepenaun

YV nenbHast TEMI0EMKOCTD BEIIECTBA.
KonudecTBo TEIUTIOTHI IIpH TEIUIONIEpeaaye.
AnmabaTtHBIi portiecc

[IepBblii 3aKOH TEPMOAVMHAMUKH U €T0
PUMEHEHHE K N30IpoLeccam
HeoGpaTtumocTs nporeccoB B NpUpPOIE.
Bropoii 3ak0H TEpMOAMHAMUKHI
[Tpunnun aevicteus u KII/] TernmoBoit
MaII1HbI

ukn Kapno u ero KIIJJ
DKonornyeckue npoodaeMbl
TEIUIOPHEPTETUKHU

Ob6o06maromuit ypok «MosnekyspHast
¢u3uka. OCHOBBI TEPMOJUHAMUKI
KonrtponsHas pabota o teme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOJUHAMUKI

[Tapoo6pa3zoBaHue 1 KOHACHCALMS.
Hcnapenue u kunenue

AOcoIroTHas 1 OTHOCHUTEIBbHAS BIIAYKHOCTD
BO3ayxa. HachlleHHsbIi map

TBépnoe teno. Kpucramimueckue u



43

44

45

46

47

48

49

50

51

52

53

54

aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpUCTauIoB. JKHUJIKMe KpUCTAILIbI.
CoBpeMeHHbIE MaTepuabl

[lnaBnenue u kpucTamM3anus. Y 1eabHast
TeruioTa miasiaeHus. Cyonumanus
YpaBHeHHe TEIIOBOTO OamaHca
DJIeKTpu3anus Tel. DIEKTPUUECKU 3apsi.
JIBa BH1a SIIEKTPUUECKUX 3aPsI0B
[IpoBOIHMKH, TUATEKTPUKU U
MOJIYITPOBOJTHUKH. 3aKOH COXPAHCHHUS
AIIEKTPUYECKOTO 3apsa

B3aumopeiictue 3apsinoB. 3akoH KynoHa.
To4YeuHBIN DIEKTPUYECKUN 3apsi]

HanpsikeHHOCTh 3JIEKTPHUYECKOTO MOJIA.
[TpyHIMTI Cynepno3ULINK IEKTPUUECKUX
nosei. JIMHUM HanpsKEHHOCTH

Pabora cui anexTpocTaTuyecKoro moJisl.
[Torenunan. Pa3HOCTE NOTEHIIMAIOB
[IpoBOIHUKY U TUANEKTPUKH B
AIIEKTPOCTATUYECKOM II0JIE.
JusnexTpuyeckasi IPOHULIAEMOCTD
OnexrpoeMkocTs. Konnencarop
DNEKTPOEMKOCTh MIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCATopa
JlaGopatopHas pabota "M3mepenue
AIIEKTPOEMKOCTH KOHAEHcaTopa"
[IpyuHIMT AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAJILHOTO arnrapara,



55

56

57

58

59

60

61

62

CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3anuTa. 3a3eMJICHHE AIEKTPONpUOOpPOB

DNEKTPUUECKUH TOK, YCIOBHUS €r0
cymectBoBaHusl. [locTosanbIN ToK. Criia
toka. Hanpsixenue. ConpoTusienue. 3aKoH
Oma a1 yyacTka 1enu

[TocnenoBarensHOE, TApaUIETBLHOE,
CMEIIAHHOE COSAMHEHHUE TPOBOHHUKOB.
Jlabopatopnast pabota «3yuenue
CMEIIAHHOTO COCTUHECHHSI PE3UCTOPOBY

Pabota 1 MOIITHOCTB AIIEKTPUIECKOTO TOKA.
3akoH J[>xoynsa-Jlenua

3akon Oma 115 MOTHOM (3aMKHYTOM )
aneKTpudeckol nenu. KopoTkoe 3ambIkaHue.
JlaGopatopHas pabora «3mepenue D/1C
UCTOYHHKA TOKA U €T0 BHYTPEHHETO
COIIPOTHUBIICHUS)

DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTyPhl.
CBepXIpoBOIUMOCTD

DJIeKTpUYECKUH TOK B Bakyyme. CBoICTBa
3IEKTPOHHBIX ITyYKOB

[ToynpoBOAHUKY, UX COOCTBEHHAS U
npuMecHas poBoauMocTh. CBoiicTBa p—n-
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U
pacIiaBax 3JIeKTPOJIUTOB.



63

64

65

66

67

68

DNEKTPOIUTHYECKAsT JUCCOLIUAIHS.
DIIEKTPOJIN3

DIIEKTPUYECKHUM TOK B raszax.
CaMocCTOsATENBHBIN 1 HECAMOCTOATEIbHBII
pazpsaa. Monaus. [1nasma

DnekTpuueckre mpuOopbl U yCTPOMCTBA U UX
npakTuieckoe npumenenue. [Ipasuna
TEXHHUKHU 0€30MacHOCTH

O0606manmui ypok «IeKTPoInHAMUKA»
KonTtpomnsHas pabota o teme
«Inexkrpocraruka. [locTosHHBIN
AIEKTPUYECKUM TOK. TOKU B pa3iInyHbIX
cpenax»

PesepBHblit ypok. KonTponbHas pabota 1o
TeMe "DneKkTpoauHaMuKa"

PezepBHblit ypok. O0oOmaronmii ypok mno
temaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KUIACC

Ne i/

Tema ypoka

IlocTosiHHBIE MarHUTHI U X
B3auMoJieiicTBre. MarauTHoe nose. Bekrop
MAarHuTHOM MHAYKUUU. JINHUY MarHUTHON
UHAYKIHUH

MarauTtHoe 1ose NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumoneiictsue
IIPOBOJIHUKOB C TOKOM

JlabopartopHas pabota «3yuenue
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM»

JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C
tokoM. Cuna Ammiepa. JlaboparopHas
paborta «MccnenoBanue necTBUs
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM)

JlelicTBME MAarHUTHOTO TTOJIS HA
JBIDKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cuiia
Jlopenna. Pa6ota cuitel Jlopenia

OnexTpoMarauTHas nHAYKIus. [loTok
BEKTOpa MarHUTHOM uHAykuuu. 3/1C
MHAYKIUH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapanes

JlaGopatopHas pabota «lccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOW MHAYKLIMM»

NHAyKTUBHOCTB. SIBI€HUE CAMOMHAYKIIUH.
O/1C camouHIyKIIMU. DHEPrUsl MAarHUTHOTO

KoanuyecTBo yacos

Bcero

KonTpoJsbHbie padoThI

IIpakTyeckune padoThl
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I1I0JIA KaTyIIKH C TOKOM. SHGKTPOMaFHI/ITHOC
I10JIE

TexHuueckue yCTponuCTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJBUTATENb,
YCKOPHUTENH JIEMEHTAaPHBIX YaCTHII,
MHIYKIIMOHHAS 1I€Yb

Ob6o06maromuit ypok «MarautHoe mnosie.
DNEeKTPOMArHUTHAST MHYKIIUS»

KonrponbHas pabora no Teme «MaruutHoe
noJie. DIEeKTPOMAarHUTHAS MHTYKIHSD»

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
l"apmonnueckue konebanus. Y paBHCHHE
rapMoHH4Yeckux konebanuii. [IpeBpamienue
SHEPTUU

JlabopaTtopHas pabota «MccienoBanue
3aBHCHUMOCTH TEPHO/Ia MAIIBIX KOJICOaHMIt
rpy3a Ha HUTHU OT JJIMHBI HUTH U MacChl
rpy3a»

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJeOaHus B UACAIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEKIY
MEXaHUYECKUMU U IEKTPOMarHUTHBIMHU
KoseOaHusIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

[IpencraBneHue o 3aTyXaroMKX KojaeOaHHIX.
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BriHyX)1€HHBIC MEXaHUYECKHE KOJICOaHUSI.
Pe3onanc. BeinyxaeHHbIe
ANEKTPOMarHUTHBIEC KoeOaHus

[lepemennsiii Tok. CuHyCOUJAIBbHBIN
IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANPSIKCHUS
Tpancdopmarop. [IponsBoacTBo, nepegaya
1 IOTpeOJICHUE IEKTPUUECKOM 3HEPTUn

Y CTpONCTBO 1 NPAKTUYECKOE IIPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, T€HEPATOPa
IIEPEMEHHOI0 TOKA, JIMHUM JIeKTponepeaayd

DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE
3nekTpo3Heprun. Kynbrypa ucnosib30BaHus
3JIEKTPOIHEPTUH B IOBCEAHEBHOM )KU3HU
MexaHn4eckue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. CkopocThb
pacrpoCTpaHEHHUs U JJIMHA BOJIHBI.
[Tonepeunsle U TPOIOIbHBIE BOIHBI

3Byk. CKOpOCTbh 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTta Tona. TemMOp 3Byka
DNEeKTpOMarHUTHbIE BOJIHBI, UX CBOICTBA U
ckopocTb. [lIkana 351eKTpoMarHuTHBIX BOJIH
[IpuHUHUIIBI paIHOCBA3U U TEIEBUACHUS.
PazButue cpencts cBsa3u. Panguonokamms
Kontponbnas padota «Konebanus u BOTHBD»
[IpsiMonMHENHOE pacpoCTpaHEHHUE CBETA B
OJHOPOJHOM cpene. ToueuHblii HCTOYHUK
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ceeta. JIyu cBeta

OtpaxxeHue cBeTa. 3aKOHbBI OTPAKEHUS
cseta. [locTpoenue n3obpaxeHuii B
IUIOCKOM 3€pKaJie

[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
otpaxkeHue. IlpeaenpHblil yTros NoaHOro
BHYTPEHHETO OTPAXKECHMUSI

JlabopaTtopHas pabota «3mepenue
MoKa3aTess MPEIOMIICHHS CTCKIIa

JIunssl. [locTpoenue n3o0paxeHuil B THH3E.
®opmyIia TOHKOH JIMH3bL. Y BEJIMYCHUE
JIVH3bI

JlaboparopHas pabota «Mccrnenoanue
CBOWCTB M300paXCHUH B TMH3AX)»

Jucnepcus cBera. CoXHBIA COCTaB OEJIOTO
cgeta. l[er. JlaboparopHas pabota
«HabmoneHne aucnepcun cBeTay
Wutepdepenmus cBera. Audpakuus cera.
JudpakuronHas pemeéTka

[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

Onrtuyeckue npuOOPH! U yCTPONCTBA U
yCIIOBHS UX 0€30M1aCHOr0 MPUMEHEHUS
['panuIpl MPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynarel cienmanbHON
TEOPUU OTHOCUTEIBHOCTU

OTHOCUTENHHOCTh OIHOBPCMCHHOCTHU.
3aM€I[J'I€HI/I€ BPEMCHHU U COKpallICHUC NJIMHBL
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DHeprus U UMIYJIbC PEISITUBUCTCKOU
yacTuibl. CBS3b MAaCChI C SHEPTUEH U
HMMITYJIbCOM. DHEPTUS MOKOS

Kontponsnas padora «Ontrka. OCHOBBI
CHEMAIbHON TEOpHUN OTHOCUTEIBHOCTHY

®otonsl. Dopmyna [1nanka. DHeprus u
UMITYJIbC (hOTOHA

OTkpeiTHE U uccnenoBanue Gpororddexra.
Omnsitel A. I'. CroneroBa

3akonbl porodddexra. YpaBHEeHUE
OuinmrerHa g Gotosddexra. «KpacHas
rpanunay Gorodaddekra

JlaBnenue cBeta. OnwiTel [1. H. JIeOGenena.
XuMHUYecKoe JSHCTBUE CBETa

TexHuueckue yCTpoucTBa U MPAKTUYECKOE
npuMeHeHue: PoTorneMeHT, PoToaaTIuK,
coNTHeYHast 0aTapes, CBETOIUO

Pemenue 3amau mo reme «JI€MEHTHI
KBAHTOBOW ONTHKI

Mopgens aroma Tomcona. OnbITHI
Pesepdopra o paccessHuIO 0-9acTHII.
[Inanerapnas mozienp aroma

[Toctynater bopa

Nznydenune u nornoimenrue GOTOHOB MPU
Mepexo/ie aToMa C OJJHOTO YPOBHS SHEPTUU
Ha ipyroi. Buael cnekTpos

BousiHOBBIE CBOMCTBa yacTull. BosHbl ne
Bbporins. KopryckynispHO-BOITHOBOR
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nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE
U3ITy4eHue

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopnra o onpenenennto cocraBa
PaIuOaKTUBHOTO U3ITYUYCHUS

CaoiicTBa anb(a-, 6era-, raMMa-u3ITy4eHus.
BnusiHue paguoakTUBHOCTH Ha JKUBbIE
OpTraHU3MBbI

OTkpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
U3ITy4eHue

DHeprus CBsSI3U HYKJIOHOB B sifipe. S nepHbie
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MEPCIEKTUBBI, IKOJIOTUYECKUE aCTIEKTBI
SIIEPHOM DHEPTETUKH

DnieMeHTapHbIe YacTullbl. OTKPBITHE
nmo3uTpoHa. Merobl HaAOMIOACHUS U
PErucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHaaMeHTanbHbIe
B3auMoieicTBus. EquHCcTBO (hrsmdeckoit
KapTUHBI MUPa»

Bun 3Be3nHoro HeOa. Co3Be3nus, IpKue
3B€3/Ibl, INTAHETHI, UX BUAUMOE ABH)KEHHE.
ConHeyHas cucTeMa

Connne. ConHeyHast akTUBHOCTh. M ICTOYHHUK

sHepruu CoJIHIIa U 3BE3]T

3Be3/bl, UX OCHOBHBIE XapAKTEPUCTUKH.
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3Be3abI IVIaBHOU OCIEA0BATEIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEICTABICHUSI O TIPOUCXOXKICHUU U
spomonuy CoIHIIA U 3BE3]]

Muneunsiii [IyTe — Hama I'anakTuka.
TTonoxenue u nBuxenne CoiHIla B
lNanaktuke. ['anaktvku. YepHsbie IbIPHI B
sIIpax rajJjakTHK

Bcenennas. Paszoeranue ranaktuk. Teopust
bonpmoro B3peiBa. PenukToBOE N3ny4eHHE.
Meraranaktuka

Hepermennsie npo6iaemMbl aCTPOHOMUU

KontponbHas paboTa «I1eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

Oo6o6maromuii ypok. Pois ¢usuku n
ACTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAJIBHOM M STHUYSCKOMN
cdepax ASITENLHOCTH YeJIOBEKa

O6o6mmaromuii ypok. Pois u Mecto pusuku
1 aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTUHE MHpa

Ob6o06maromuit ypok. Posib puznueckoit
TEOpHH B (POPMHUPOBAHUU MPEACTABICHUHN O
(bu3nueckoil KapTUHE MUpa

O6o0matromuii ypok. Mecto dhusndeckoit
KapTHHBI MUpPA B O0IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTaBICHUI O
npupoe



Pe3epBHbIil ypok. MarauTHoe 1osie.

06 ONEeKTPOMarHuTHasI HHAYKIHS

67 PesepsHblil ypok. Ontuka. OCHOBBI
CIIELMAJIbHOM TEOPUU OTHOCUTEIIbHOCTH

68 Pesepnbiii ypok. KBantoBas ¢pusuka.

DJeMEeHTBl aCTPOHOMUU M aCTPOPU3UKU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

» dusuka, 10 kinace/ Mskumes I'.51., byxosues b.b., Corckuiit H.H. non
penakmueit [TapdpentreBoit H.A., AkunonepHoe o61mecTBo «M3narenbcTBo
«IIpocBemieHue»

» ®usuka, 11 kimace/ Msaxumes I'.J1., byxosues b.b., Yapyrun B.M. nion
penakiueit [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «M3marenscTBo
«IIpocsewenue»

METOAUYECKHUE MATEPUAJIBI JJISI YUUTEJISA
Msxkumes I'.51. ®usuka. 10 kinacc. ba3oBslii u nmpoduii. ypoBHH.
(https://drive.google.com/file/d/1fzx71qOEsx-11Sh5SRvZ-vPu0F4zG-
sP1/view?usp=sharing)

Msixumies ['.51. @usuka. 11 kimacc. ba3oBsrii 1 mpodwit. ypoBHH.
(https://drive.google.com/file/d/1t3g8mA8wCml7En-
eDOANonmtpzaNOWOd/view?usp=sharing
Msxkumes I'.51. ®usuka. 10 kinacc. Yuel. ayist o01ieo0pa3oBart. opraHu3aliui.
bazoseiit yposens / I'.5l. Mskumies, b.b. byxosues, H.H. Corckuii]; mox pen.
[TapdentreBoit H.A. — M.: [Ipocsemenne, 2016. — 416 c.

Msxumies I'. 1. ®usuka. 11 knace. Yueb. s o06ieodpa3oBat. opraHu3aluid.

bazoseiit yposens / I'. SI. Mskumes. — M.: [Ipocsemenne, 2016. — 432 c.



HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

Mskumies I'.51. ®usuka. 10 kinacc. bazoslii u npoduii. ypoBHH.
(https://drive.google.com/file/d/1fzx71qOEsx-11ShSRvZ-vPuOF4zG-
sP1/view?usp=sharing)

Mskumes I'.51. ®usuka. 11 xmacc. ba3oBeliii u mpodui1. ypoBHH.
(https://drive.google.com/file/d/1t3g8mA8wCml7En-

eDOANonmtpzaNOWOd/view?usp=sharing



Bocnurareabnbiii morennual aas 10-11 kiacca peanusyercs yepes:

"| mpuBJIeYEHNE BHUMaHHs 00y4YaOIMXCsl K [IEHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHU3al1fio paboThl ¢ MOJy4yaeMoil Ha ypoKe COLMaIbHO 3HAYMMOMN
uHpopManrel — THUIMUPOBaHUE €€ 00CYKICHHS, BbICKa3bIBaHHsI 00YUYaIOLIMMHUCS CBOETO
MHEHHS T10 €€ MOBOJLY, BEIPAOOTKH CBOETO OTHOILEHUS K HEH;

- HO,Z[60p COOTBCTCTBYIOIINX TCKCTOB AJId YTCHU!, 3ala4 HHTCPCCHBIX 11O COACPKAHUIO,
ooratnle naciaMu, UMCIOIIKNEC HECKOJIBKO croco0oB peuicHus. HOI[6I/Ipa$I cri€ouajabHbIM
06p3.30M 3aaa4u, MOXHO OCYHICCTBJIATE U HPABCTBCHHOC, U S9dKOHOMHWYCCKOC, U
9KOJOTHYCCKOC BOCIIMTAHUC,

| mpUMeHeHHe Ha yPOKEe UHTEPAKTUBHBIX (POpM pabOThI ¢ 00yUarOIUMHCS:
MHTEJUIEKTYalIbHBIX UTP, CTUMYJIMPYIOIIUX O3HABATEIbHYIO MOTHBALIUIO 00YYaIOIINXCS;
TMCKYCCHI, KOTOpPbIE Jat0T 00y4YaloIMMCsl BO3SMOXHOCTD ITPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHMBHOI'O JINAJIOra;

IpyNIoBoi paboThl WK pabOTHI B Mapax, KOTOPhIE yyaT 00ydaronIuxcsi KOMaHAHOM paboTe u
B3aMMO/ICHCTBUIO C APYTUMH 00y4aIOIIUMHCS,

ll WHUILIUUPOBAHUC U ITOAACPIKKY HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTH 06yqafoumxc;1 B
paMKax p€ajindallii UMW UHAWUBUAYAJbHBIX U I'PYTIIIOBBIX

HCCIIeIOBATENILCKUX MIPOEKTOB, YTO JacT 00y4yaroIluMCs BO3MOKHOCTb IPHOOPECTH HABBIK
CaMOCTOSITENIFHOT'O PELICHHUSI TEOPETUIECKOM MPOoOIeMBl,

HaBBIK FEHEPUPOBAHUS U 0(OPMIIEHUS] COOCTBEHHBIX UAEH, HABBIK YBAXKUTEIHLHOIO
OTHOLIEHMSA K 9yKUM UAeIM, 0(OpPMIIEHHBIM B paboTax APYrHX HcciaenoBaTesaei, HaBbIK
yOJIMYHOTO BBICTYIUICHUS TIepel ay JUTOpUeH, apryMEHTUPOBAHUS U OTCTauBaHUs CBOCH
TOYKU 3PEHUS.

- TBOPYECTBO BBIJAIOIINXCS YIEHBIX — (PU3UKOB — 3TO OCHOBHBIC HAIIPABJICHUS
BOCIIUTATEIHHOMN EATEIIEHOCTH YUUTENS (DU3UKH 1O TPUOOLICHNIO 00yUaIOMUXCS K
LEHHOCTSIM HAyYHOTO TIO3HAHUSL.

- oOpalleHre K UCTOpUN (PU3UKU — BaXKHEHIINI My Th pealn3aliii BOCIIUTATEILHOTO
MOTEHIIMAJa YPOKOB (PU3MKH, PACKPBITHS YEIOBEUYECKOT0 CMBICIA HAYKH O MPHUPOJE, TaK KaK
UCTOPU3M (hOpMUpPYET HAyYHOE MUPOBO33pEHHE, Pa3BUBAET HHTEPEC K HAYKE, CIIOCOOCTBYET
MOBBILICHUIO

KayecTBa 3HAHH, TOMOTaeT HPaBCTBEHHO BOCIIUTHIBATH 0OYYAIOLINXCS, COBEPIICHCTBYET
METOAMKY IpernoaBaHust GU3NKH;

- 3a]1a44 ¥ 3aJIaHUs CIIOCOOCTBYOMNE (POPMUPOBAHUIO KPUTHIECKOTO U JIOTHYECKOTO
MBILIUICHUS]; HABBIKOB OIICHKH, CTPYKTYPUPOBAaHUS MH(OPMAIMH U BBIJCIICHUS TJIaBHOTO;
YMEHHH T0BOJIUThH HAUYaTyI0 padoTy /10 KOHIIA; CTPEMJICHUS BBIOMPATh palliOHaIbHBIN MYTh
peuIeHus 3a/1a4u, BBIIOJHEHUS 3a1aHNs; YMEHUN pyKOBOJACTBOBATHCS IPABUIIAMH IIPU
BBINOJIHEHUH 33JaHUH, BOCIIUTAHNE OTBETCTBEHHOT'O U OE€PEXKHOI0 OTHOLIEHHUS K



OKp}I)I(aIOH_[eﬁ cpeac, OCO3HAHUEC H606XOI[I/IMOCTI/I MMPUMCHCHU JIOCTHIKEHHU U COBpeMeHHOﬁ
HAayKH U TEXHOJIOTHH A1 palluOHAJIBHOI'O MIPUPOAOII0JIb30BAHN, (I)OpMI/IpOBaHI/IC OCHOB
3KOJIOTHYECKOM rpaMOTHOCTH
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