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HHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢m3uke 6a30BOro ypoBHS Ha YPOBHE CPEAHErO 00miero oOpa3oBaHMS
pa3paboTaHa Ha OCHOBE IMOJIOKCHHU W TpeOOBAHWM K pe3yJibTaTaM OCBOEHHS OCHOBHOM
oOpazoBatenbHOM mporpaMmmbl, mnpexactaBiieHHIX B DOI'OC COO, a Takxke ¢ ydéTom
dbenepanbHOl pabodeil mMporpaMMbl BOCIIMTAHWA W KOHIICTIIIMM TPEMOJABAHUSA YUEOHOTO
npeaMeta «®uznMka» B o0pa3oBaTeNbHBIX opraHuzanmsax Poccuiickoit  ®deaepanun,
peaTu3YIONINX OCHOBHBIE 00pa30BaTE/IbHbIE TPOrPaAMMBI.

Conepxanve mporpaMMbl 10 (pu3uke HampaBiaeHO Ha (POPMHUPOBAHHWE ECTECTBEHHO-
Hay4HOH KapTHHBI Mupa oOydarommxcsa 10—11 kmaccos mpu o0yuennn nx ¢uznke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-ICATEIIBHOCTHOTO Tmoaxona. [lporpamma mo  (usuke
cootBeTcTBYET TpeboBanusmM PI'OC COO Kk mIaHUpyeMbIM JIMYHOCTHBIM, MPEIAMETHBIM M
METaNpPeIMETHBIM pPE3yJibTaTaM OOYUYEHHS, a TAaKXKE YUUTHIBAET HEOOXOJUMOCTh peaiv3alluu
MEXKIPEAMETHBIX CBS3eH (PM3WKH C €CTECTBEHHO-HAYUHBIMH YUCOHBIMU TIpeaMeTamu. B Hei
OTIPENIENSIOTCS OCHOBHBIC TIENM M3YUeHUs (PH3UKH HA yPOBHE CPEAHETO OOMIeTo 00pa3oBaHus,
IUTAHUPYEMBIC PE3YJIbTaThl OCBOSHUA Kypca (PH3WKHA: JMYHOCTHBIC, METANpPEIMETHEIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o ¢u3HKe BKITIOUALT:

e TIJTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIC

MPEAMETHBIE PE3YJIBTATHI MO roiaM 00YUEHUS,

e cojiepxkaHue yueOHoro npeameTa «dusrka» no rogam 00yueHus.

du3ukKa KaKk HayKa 0 HanboJiee OOINX 3aKOHAX MPUPOIbI, BRICTYIIAs B KAUECTBE yueOHOTO
MpEeAMETA B LIKOJIE, BHOCUT CYIIIECTBEHHbBIH BKJIaJ B CUCTEMY 3HAHUI 00 OKpYKarOIIEM MHUpE.
[lIxombHBIH Kypc (Pu3ukHm — CHUCTEMOOOpPA3yIOMMA IS €CTECTBEHHO-HAYYHBIX YUeOHBIX
MPEAMETOB, TIOCKOJIbKY (PH3MUECKHE 3aKOHBI JIeKaT B OCHOBE TPOIECCOB W SBJICHUM,
M3ydaeMbIX XUMHUCH, Onostorruei, ¢pusndeckoi reorpadueit u actponomueid. McnonszoBanne n
aKTUBHOE MPUMEHECHHUE (PM3NUECKUX 3HAHUH ONPEACIIACT XapaKkTep W Pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCTOPTa, OCBOCHHS KOCMOCA, TOJYUYCHHS HOBBIX
MaTepHaJioB C 3aJJaHHBIMHA CBOHCTBAMH W ApyTrux. M3yuenune ¢pu3nku BHOCUT OCHOBHOW BKJIQ]
B (opMHUpOBaHWE E€CTECTBEHHO-HAYUYHOW KapTWHBI MUpa OO0ydaromuxcs, B (HOpMHPOBAHUE
YMEHUM MOPUMEHATh HAYUHBIA METOJl TO3HAHUA TPU BBHIMOJHCHUM UMH  YUYEOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kkypca ¢u3uku Ajig ypoBHS cpeHero o0mero o0pa3oBaHus TOIOXKEH PSIT UICH,
KOTOPbI€ MOKHO PACCMATPUBATh KaK MPUHLIMIBI €0 MOCTPOESHUA.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBJISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTE€PHAIl U3 BCEX PA3ACLIOB (PU3UKH, BKIIFOYAET KaK BOTPOCH KJIACCHUECKOW, TaK 1
COBPEMEHHON (DHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBHM ¢ HEH Marepuan Kypca pu3uku 0ObeAMHEH BOKPYT
¢msuuecknx Teopui. Beaymmm B kypce sBmserca (OpMHpPOBAHWE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoesa cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCnojib30BaHUE T'YMaHUTAPHOTO
MOTECHIMAJIA (PU3NIECKOIN HAYKH, OCMBICIICHUE CBS3H PAa3BUTHS (DU3UKH C pa3BUTHEM OOIECTBRA,
a TAaKXKE€ ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U 3KOJIOTMUECKUMHU MPOOJIEMaMHU.



Hoes npuxnaonoii unanpaenennocmu. Kypc ¢Gu3NKKM mpeanosiaraeT 3HAKOMCTBO €
IMMUPOKAM KPYTOM TEXHWYECKHX W TEXHOJOTHUCCKUX TPWIOKCHUN HW3YUCHHBIX TEOPUH |
3aKOHOB,

Hoes skonoeusayuu peamuszyercs TOCPEICTBOM BBEACHHS SJIEMEHTOB COACPKAHUA,
MOCBAIEHHBIX HKOJIOTHUCCKAM TPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHA W TEXHOJIOTHH, a TaKke 00CY X ACHHS TTPOOIeM PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS
¥ HKOJIOTHUECKOM 0€30MacHOCTH.

CTepXHEBBIMHU JIEMEHTAMH Kypca (DPM3WKH HAa YPOBHE CPEIHEro oO0Iero oOpa3oBaHUS
ABNIAIOTCS (pu3nueckne Teopuu ((popMUpOBaHUE TPEACTABJCHUN O CTPYKTYpE MOCTPOCHUS
¢mzudeckoi Teopuu, ponu (yHAAMEHTAIBHBIX 3aKOHOB W TPWHIWAIIOB B COBPEMEHHBIX
MPEACTABIICHAAX O TMPHUPOJC, TPAHUIAX MPUMEHUMOCTH TEOPHA, JJIA OMKMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH W MPOTIECCOB).

CHCTeMHO-IEITEIPHOCTHBIN MOAX0 B Kypce (DU3UKH pean3yeTcst MPEkKIE BCETO 32 CUET
OpraHu3alny KCIEPUMEHTATPHON JACITEIBHOCTH o0ydatommxcs. /[ 6a30Boro ypoBHS Kypca
(pMBUKH — 5TO HMCMOIB30BAHUE CHUCTEMBI (DPOHTANTBHBIX KPATKOBPEMEHHBIX SKCIICPUMEHTOB M
7a00paTopHBIX PadoT, KOTOpPHIE B Mporpamme 1o (u3uke 0oO0beAWMHEHBI B OOIIHH CIHCOK
YUCHHUECKHUX MPAKTHUECKUX padoT. Beigenenne B ykazaHHOM TiEpeuHe Ja00paTOpHBIX pador,
MPOBOJUMBIX JUTSI KOHTPOJIA W OIICHKH, OCYIIECTBIIACTCS YYACTHHKAMU 0O0pPa30BaTEILHOTO
mporiecca UCXoAs U3 0COOCHHOCTEH TIIaHUPOBAaHMS M OCHaINIeHUS kabuHeTa ¢uszuku. [Ipu sTom
obecrieunBaeTCA OBJIAJICHHE OOYUYAIOMIMMHCSA YMECHHSIMH TMPOBOJIUTH KOCBEHHBIE HM3MEPEHUS,
WCCJICIOBAHNS 3aBUCUMOCTEH (DM3MUECKUX BEIIMUWH W TOCTAHOBKY OIBITOB TO IPOBEPKE
MPEUTOKCHHABIX THITOTES.

Bonbmoe BHEIMaHME yaEISETCS PEIISHUIO PACUETHRIX M KAUECTBEHHBIX 3a1a4. [Ipm sTom
JUTST Pacu€THHIX 3a7ad TMPUOPHUTETOM SBJSIFOTCA 3aJauydl C SBHO 3aJaHHOW (HU3NUIECKOM
MOJIEITBIO, TTO3BOJISIONINE TPUMEHITh U3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO
paszena Kypca, TaKk W WHTETPUPYSA 3HAHWUA W3 Pa3HBIX pasfenoB. (s KaueCTBEHHBIX 3aaad
MPUOPUTETOM SIBJISIOTCS 3aMaHusi Ha OOBACHCHWE TPOTEKAaHWA (DU3MUCCKUX SBJICHUN W
MIPOIIECCOB B OKPYIKAIOIICH KWU3HH, TpeOyromue BbIOopa (PH3NUSCKOM MOJCIH IS CHUTYyarluu
MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusamu OI'OC COO k MaTepHAIbHO-TEXHUYECKOMY
obecrieueHnto yueOHOTO Tiporiecca 0a30BBIH YPOBEHb Kypca (M3MKKM HAa YPOBHE CPEIHETO
obmero o0pa3oBaHMs JOJKCH M3Y4aThCs B YCIOBHSAX MPEAMETHOrO KaOwHeTa (DU3MKH WIIH B
YCIIOBHSX MHTETPUPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBEHHO-HAYUHOTO KA. B kabuneTe
¢bm3ukn  HomKHO OBITh HeoOxoauMoe JabopaTopHOe OOOPYyAOBaHWUE UISI  BBIITOJHEHHS
yKa3aHHBIX B POrpaMMe 1o (PH3UKE YICHUUESCKUX PAKTHUCCKAX PAabOT W IEMOHCTPAITMOHHOE
000pya0BaHHE.

JlemoHcTparmonHoe o0opymoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C TMPUHITUTIOM
MWHHAMAJIHOM JTOCTAaTOYHOCTH W 00ECIICUNBAET MOCTAHOBKY TIEPEUMCIACHHBIX B TIPOrpamMMe TI0
(pv3UMKe KITFOYEBBIX IEMOHCTPAIWMKA JUTS WCCIICAOBAHHUS HW3YYaeMBIX SBIICHHH W TPOIIECCOB,
AMITUPUUCCKUX U (PYHTAMEHTATBHBIX 3aKOHOB, HX TEXHHUECKUX TPUMEHEHHH.

JlabopaTopHoe o6OpyaOoBaHUE Ul YUEHUUYECKHAX MPaKTHYECKUX padboT (opmupyercs B
BUJIC TEMATHUYECKUX KOMILIEKTOB M OOECIECUMBACTCS B Pacuére OJHOTO KOMILIEKTAa Ha JBYX
oOyyatomuxca. TeMaTuuecKue KOMILIEKThl J1a0opaTopHOro OO0OpYJAOBAaHMS MOKHBI OBITh
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MOCTPOCHBI HA KOMITJICKCHOM MCTIOJIb30BAHUM AHAJIOTOBBIX W IU(PPOBBIX TPHOOPOB, a TAKKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BUE ITU(POBHIX JIAOOPATOPHIA.
OCHOBHBIMH TIETIAMH H3yUCHUS (PU3UKH B 00IIeM 00pa30BaHUN SABIIAIOTCS:

dbopMupoBaHHe HMHTEpeca M CTPEMJICHUS OOyYalOMUXCA K HAYYHOMY HM3YUCHHUIO
IIPUPOJIBI, PA3BUTHE UX HHTCIUICKTYAIBHBIX H TBOPUYCCKHUX CIIOCOOHOCTEH;

pasBUTHEC TMPEJACTABIICHHM O HAyYHOM METOJC IIO3HAaHUA H  (POpMHUpPOBAHHC
HCCIISIOBATEILCKOTO OTHOIICHHMS K OKPY KAIOIIMM SIBJICHHSIM

(bopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3YyUEHHS OCHOB CTPOCHHS
MaTepur B PyHIAMEHTAIBHBIX 3aKOHOB (DHU3HKH,

dbopMupoBaHrE YMEHHI OOBICHATH SABJICHHUS C UCIOIb30BAaHUEM (PH3HUCCKUX 3HAHUH 1
HAyYHBIX JOKA3aTCIbCTB,

(dbopMupoBaHUE MPEACTABICHUH O PoJiM (PU3UKH IS PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HAyK, TEXHUKH U TCXHOJIOTHH.

JlocTxenne »TUX 1efield 00eCIeunBaeTCsl PEIICHUEM CASAYIOMNX 3a/1ad B IPOIECCe
M3ydeHHs Kypca (PH3UKH Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

MPUOOPETEHUE CUCTEMBI 3HaHWH 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKITIOYAS MEXAHUKY, MOJIEKYJISIPHYIO (DU3UKY, JICKTPOANHAMUKY, KBAHTOBYIO
(bM3UKY ¥ SJIEMEHTHI aCTPOPU3NKH;

dbopMupoBaHEe yMEHUH TIPUMEHSTh TEOPETHUCCKUE 3HAHWS U1 OOBICHCHUS
(vzuUecknX SABJICHUN B TPUPOAEC W JUIA TPHHITHS TPAKTHUSCKAX PEIICHHH B
TMOBCETHEBHOM KU3HH,

OCBOCHHE CITOCOOOB PEIICHUA Pa3IUYHBIX 3a7a4 ¢ SBHO 3aJaHHON (DU3HUECKOM
MOJENBIO, 3a/1ad, TMOAPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3MaHne (Ppu3uuecKon
MOJIEH, AACKBATHON YCIOBUAM 3a/1a4u;

MOHWUMAaHWE (PU3NIECKUX OCHOB W TPWHIIAIIOB JCHCTBUS TEXHUUYECKUX YCTPOHCTB H
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUAHUSA HA OKPYKAIOLLYIO CPEy;

OBJIaJICHAE METOJAMH CAMOCTOSTEIIFHOTO TJIAHUPOBAHUS M MPOBEACHUS (DU3MUCCKUX
OKCIICPUMEHTOB, aHajiu3a W  HMHATEpPHpeTanud  WHGOPMAIMHA,  ONPEACIICHHUS
JIOCTOBEPHOCTH MOJIYUSHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM U1 PA3BUTUS YMEHUN NMPOCKTHO-UCCIIEA0BATEIILCKON, TBOPUYECKOM
NEATEIILHOCTH.

Ha w3yuenmne ¢usnkm (6a30BBIH ypOBEHb) HAa YPOBHE CPEAHETO OOIMIEro oO0pa3oBaHUs
orBoautca 136 yacos: B 10 kinacce — 68 vacos (2 yaca B Hegenmo), B 11 kmacce — 68 wacos (2
yaca B HEJICIO).

[Ipemiaraemerii B mporpaMmMe 1o (hu3nke NepedeHb JJa0OPATOPHBIX B MPAKTHYECKUX padoT
ABJSETCA PEKOMEHIOBAHHBIM, YYHTENb JEJacT BHIOOD MPOBEACHUS JTaOOPAaTOPHBIX PpaboT H
OIBITOB C YU4ETOM UHANBUAYATBHBIX OCOOCHHOCTEH 00YUArOIIIXCS.



COJAEP)KXAHME OBYUYEHUSA

10 KVIACC

Paznen 1. ®u3uka u MeTobl HAYUYHOT0 TO3HAHUSA
O®usuka — Hayka 0 npupoae. HayuHeie MeTonpl mo3HAHUSA OKpykaromero mupa. Posb
HKCIICPUMEHTA U TEOPUH B TIPOIIECCE TTO3HAHMS MPUPOIBI. JKCIICPUMEHT B (pr3UKe.
MopenupoBanue puzndecknx siBIeHUH W mporieccoB. Hayunsie rumoTessl. Ouzndeckue
3aKOHBI U TEOPUH. | paHUIIBI MPUMEHUMOCTH (PU3NUESCKUX 3aKOHOB. [ [pUHIMIT COOTBETCTBHS.

Ponms m mMecto ¢usmku B (OPpMUPOBAHWM COBPEMEHHOW HAYYHOW KApTUHBI MHpA, B
MPAKTUUYECKON NEATENIBHOCTH JIIOACH.

Jlemoncmpayuu

Amnajorossie 1 u(POBHIE U3MEPUTETHHBIC TIPUOOPHI, KOMIBIOTEPHBIC TATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe apukeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOTO MABMKeHHA. Cucrema
otrcuéta. Tpaekropus.

[lepemerenune, ckopocTh (CpPEemHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPCHHE
MaTepHaIbHOM TOUYKH, MX MPOCKIIMK HA OCH CUCTEMBI KoopauHat. ClIoKeHHEe MepeMeIeHUN 1
CJI0YKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPAMOJNMHEHHOES IBHoKCHHE. | padMKu 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHA, MMYTH U TIEPEMEIICHHUS MaTePUATIbHON TOUKH OT BPEMEHHU.

CBoboaHoe majgeHue. Y CKopeHHe CBOOOIHOTO TaICHUS.

KpuBonuneiitnoe jaBmkeHue. JIBHKEHHE MaTepUaIbHOM TOUKHA 10 OKPYXKHOCTH C
MOCTOSTHHONW MO MOJIYJI0 CKOPOCTBHIO. YTJIOBasi CKOPOCTh, JUHEHWHAss cKopocTh. llepumon u
yacToTa oOpateHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOWCTBA W MPAKTHUECKOE TIPUMEHEHWE. CHUIOMETDP, JBHKCHHE
CHapSJ0B, IICTHbIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CuCTeMBbl OTCUETA, MILTIOCTPAIINSA KHHEMATHUECKUX XapaKTEPUCTHUK JIBHUKECHHMS.

IIpeoOpazoBaHue ABMXKEHUM C UCITOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B pa3pEKEHHOM MPOCTPAHCTBE.

Habmonenne asuxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

H3mepenune yckopeHusi CBOOOIHOTO MaACHMUS.

Hanpagnenue ckopoCcTH PH ABMXKEHUM MO OKPY>KHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopruie pabomeoi

N3zyueHnne HEPaBHOMEPHOIO JIBHKEHMUS C IENIbIO ONPEIeICHN MTHOBEHHOM CKOPOCTH.
HccnenoBanue  COOTHOIICHHS ~ MEXAY  NyTAMH,  TPOMACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHBIE PaBHBIE TMPOMEXYTKH BPEMEHHM IIPH PABHOYCKOPEHHOM JIBHXKEHHH C
HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.
N3zyueHne ABMKEHUS MIAPUKA B BSI3KOM KHIKOCTH.
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Nzydenune aBuxkeHus Teia, OPOIICHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[TpuHuun otHOcUTENnbHOCTH | anuiies. [lepBeiit 3akoH HeroToHa. MHEpIIMATbHBIE CUCTEMBI
OTCU€TA.

Macca tena. Cuna. Ilpunuun cynepnosunmu cwi. Btopol 3akoH Hetotona s
MaTepuabHON TOUKU. TpeTui 3akoH HeroTOHA /151 MaTepuaIbHbIX TOUEK.

3akoH BceMupHOTo TiaroteHud. Cumna tsbxectu. [lepBas kocMudeckas CKOPOCTb.

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

Tpenne. Bumsl Tpenusi (Tokosi, ckombxkeHus, kauenus). Cunma tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKONbXXEeHHS U cria Tpenus mokos. Kosddumment tpennsa. Cuta cCOmpoTHBIICHAS
NP ABUKEHUH TEJIa B )KUAKOCTH WM rase.

[TocTtynarenbHOE W BpallaTEIbHOE ABUKEHUE a0COIFOTHO TBEPAOTO TEa.

MOMEHT Cujibl OTHOCHUTEIBHO OCH BpauleHud. I[lineuo cuibl. YcClloBHS paBHOBECHS
TBEPJOrO TEIA.

TexHudeckne yCTPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TMOMIINIHUKHN, JABUXKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNEHHE UHEPIWH.

CpaBHeHUE MacC B3aMMOACHUCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJTBI YIIPYTOCTH OT A¢(hOPMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABbEME U TTAACHHM.

CpaBHEHUE CUJT TPEHUS TTOKOS, KAYEHUA U CKOJIbKCHUS.

VYcnoBus paBHOBecUA TBEPAOro Tena. Buabl paBHOBeCHS.

Yuenuueckuii oxenepumenm, rabopamopmuie pabomei

Hzydenune aBukeHus OpycKa Mo HaKJIOHHOM MJIOCKOCTH.,

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U PE3UHOBOM
obpazrie, ot ux AehopMaIIvH.

Hccnenosanue ycinoBuil paBHOBECUA TBEPAOTO TeJla, UMEIOILIETO OCh BPAILICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmyisc MaTepuaibHONW TOUKH (TEa), CUCTEMBI MaTePHUATBLHBIX TOUeK. IMITY IhC CHITBI 1
W3MEHEHHUE UMITYJIbCa TeJIa. 3aKOH COXPAHEHHUS UMIYJIbca. PEaKTUBHOE JBUKEHHE.

Pa6ora cusbl. MOIIHOCTb CHJIBI.

Kunernueckass sHeprus mMarepuajibHOW TOYKH. TeopemMa 00 M3MEHEHUU KUHETHUECKOM
SHEPIUH.

[TorenmmansHas sHeprus. l[loTeHnmansHas sSHeprus ynpyro aedopMHpPOBAHHOMN
npyxuHbl. [loTeHIIMaNbHASA SHEPTUs Tea BOIU3HU MOBEPXHOCTU 3EMJIH.



[TorennuanbHbie W HEMOTEHIHUAIbHBIE CHJIBI. CBA3b padOThl HEMOTECHIIMAJIBHBIX CHIT C
W3MCHEHHEM MEXaHUYECKOM HSHEPrHMM CHUCTEMBI TEI. 3aKOH COXPAHEHUS MEXaHMYECKOH
SHEPIHHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPYKMHHBIN
MHACTOJIET, IBHKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHECHUS UMITYJIbCA.

PeakTtrBHOE ABHXKECHHE.

ITepexo MOTeHIMAIBHON YHEPTUN B KWHETHUECKYIO M OOpaTHO.

Yuenuuecxuii oxcnepumenm, rabopamopruvie pabomoi

Nzyuenne adOCOMIOTHO HEYNMPYroro yjaapa ¢ TOMOIIBIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MAasTHUKOB.

HccnenoBanue cBa3M pabOThl CHJIBI C M3MEHEHHMEM MEXAHWYECKOW SHEPruu Teia Ha
MpUMEPE PACTKEHHUS PE3UHOBOTO KIyTa.

Pa3zaen 3. MosekyasipHas pu3uka u TepMOAUHAMHKA

Tema 1. OcHo6bl MONCKYNAPHO-KUHEMUYUECKOI meopul

OCHOBHbBIE  TOJIOKEHUS  MOJIEKYJAPHO-KUHETUYECKOW TEOpUM M MX  OMBITHOE
obocHoBanue. bpoyHoBckoe nmemwxkenue. nddys3usa. Xapaktep ABHKCHUS W B3aUMOJICHCTBUS
YACTUIl BeIeCTBA. Moiesid CTPOEHHUA Ta30B, KUIAKOCTEH U TBEPABIX TE U O0OBSICHEHHUE CBOMCTB
BCIIIECTBA HA OCHOBE 3TUX Mojened. Macca U pasmepsl MoJiekyja. KomuuecTBo BeliecTsa.
ITocTostnHass ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u €€ namepenue. [llkana temneparyp Llenscus.

Mopaens uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJSAPHO-KUHETHUUECKOW TEOpUU
UJCATLHOrO raza. AOCONIOTHAs TeMmIliepaTrypa Kak Mepa CpelHEH KHUHETUUECKON SHEpPruu
TEIUIOBOTO JBWKEeHMsA dvacthi rasza. [llkana temmeparyp KenbBuHa. ['a30BbIe 3aKOHBI.
Ypasuenue MennaeneeBa—Knanedpona. 3akon JlambroHa. M3omporiecchl B uaealibHOM Ta3e C
MOCTOSTHHBIM KOJTUYECTBOM BemiecTBa. | padudeckoe mpeacTaBieHHEe N30IPOIIECCOB. H30TEPMa,
n30Xopa, uzobapa.

TexHuueckne ycTpoCTBa U MPAKTUUECKOE MPUMEHEHUE, TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbITeI, JMOKA3BIBAIOIIME JUCKPETHOE CTPOCHWE BemecTBa, (oTorpadmm MOJIEKYIT
OPraHUYECKUX COCTUHEHUN.

Omnbitel 0 (pPYy3UH KUAKOCTEH 1 TA30B.

Moaenb OpOyHOBCKOT'O ABMKCHHUS.

Monenp onsbita [lTepHa.

OnbIThI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO B3aUMOJAEHCTBUS.

Moaens, WUTIOCTPUPYIOIIas TPUPOY AABJIEHUA ra3a Ha CTEHKH COCy/a.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UICAJIBLHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, aabopamopruie pabomeot
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OnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEpPEHHH 0o0bEMa
KOMHAThI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEK/y TapaMeTpaMU COCTOSIHUS pa3peKeHHOr0 rasa.

Tema 2. OcHoeébl mepmMoOUHAMUKU

TepmonnHamuueckass cuctemMa. BHYTpPEHHSISI 3HEPrusi TEPMOJMHAMUYECKON CHUCTEMBI U
crocoObl €€ n3meHeHus. KonnuectBo TenminoTsl U padoTta. BHYTpeHHsIs sHEpryus 0AHOATOMHOTO
WJeaJbHOr0 raza. Buabl Temionepeaayu: TEIIONPOBOAHOCTh, KOHBEKIHUS, W3JIyYCHUE.
VY nenbHada TemioéMKOCTh BelecTBa. KonnmuecTo TEmIOTh Mpu TEMonepeaaye.

[Tonatue o0 aamabGatHOM mnpouecce. [lepBbiii 3akoH TepMoauHAMHKU. [IpumeHeHUE
MEPBOTO 3aKOHA TEPMOIMHAMHUKH K H3omporeccam. ['padudeckas nHTepnpeTaiys padoThl rasa.

Bropoii 3akon TepmoauHaMmuki. HeoOpaTuMoOCTh MPOIIECCOB B TIPHUPOE.

Tennossie MamuHbl. [IpuHIMnBl ACHCTBUA TEMIOBbIX MaluH. [IpeoOpa3zoBanus sHEPrUn
B TerIoBbIX MamuHax. Kosddurment nonesnoro nericteus temmosoit mammnasl. [ {uki Kapao n
ero Ko PUIMEHT MONME3HOTO ACHCTBHSA. DKOJOTHIECKHE MPOOIEMBI TETUTOIHEPTETHKH.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: JABUTATEIb BHYTPEHHErO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHEP.

Jlemoncmpayuu

N3meHeHre BHYTPEHHEW >HEPruM Tejia MPU COBEPIICHUM PAOOTHI: BBUIET MPOOKH W3
OyTBITKH TIOJ ACHCTBHEM CXXATOTO BO3/yXa, HarpeBaHue >¢upa B JaTyYHHOU TPyOKe MyTEM
TpeHuA (BUACOIEMOHCTPALINA).

HN3menenmne BHYTpPEHHEH SHEPTHUH (TEMIIEpATyphl) Tejla IPH TEIIonepeade.

OmnsiT 10 aAabaTHOMY PACHTUPESHAIO BO3yXa (OTBIT C BO3AYITHBIM OTHHBOM ).

Moaenu napoBoil TYpOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUA, PEAKTUBHOIO JIBUTATEIS.

Yuenuuecxuii sxcnepumenm, aabopamopruie pabomeot

H3mepenue yaenpHON TEMI0EMKOCTH.

Tema 3. Acpecamnpie cocmoanua eeuwiecmea. Pazoevie nepexoonl

ITapooGpazoBanne u KoHaeHcauus. Mcmapenne W KuamneHue. AOCOMIOTHAsA |
OTHOCHUTEJIbHAS BJIAXKHOCTh Bo3ayxa. HackliieHHbIH map. Y AelibHAs TEMI0Ta NapooOpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbl KUMEHUA OT JABJICHUS.

Teépmoe Teno. Kpucramnmaeckue n amopdubie Teaa. AHU30TPONHAS CBOWCTB KPUCTAILIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuanbl. [[naBneHne U Kpuctajuim3aiusa. Y AeibHas
TemnoTa tiasjaeHud. Cyomumanus.

YpaBHeHHE TEMI0BOI0 OanaHca.

TexHuueckue yCTPONCTBA M MPAKTUUECKOE NPUMEHECHHE: THUTPOMETP U TCUXPOMETP,
KJIOPUMETP, TEXHOJIOTMU  TOJYUYEHHUS COBPEMEHHBIX MATE€pUajOB, B TOM  UHCIIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy NOHWKEHHOM JTABJICHUMU.

Cnoco0Obl MI3MEPEHHUS BIAXKHOCTH.

Habntonenue HarpeBaHus U IJIABJICHUS KPUCTALINYECKOTO BEIIECTRA.
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JleMOHCTpaIua KpUCTAJIOB.
Yuenuuecxuii oxcnepumenm, rabopamopruvie pabomoi
HN3mepenne 0OTHOCUTENBHOM BIAKHOCTH BO3AyXA.

Paznen 4. daekTpoauHamMuka

Tema 1. Inexmpocmamuka

OnieKTpu3alusa Tejl. OJeKTpuueckud 3apan. JlBa Buaa dSJCKTPUUECKUX  3aps/I0B.
[TpoBOAHUKY, ANBICKTPUKH U MOTYNPOBOJIHUKU. 3aKOH COXPAHEHUA JICKTPUUECKOTO 3apsiaa.

Bzaumoneiicteue 3apsagoB.  3akoH Kynona. ToueuHbld  SIEKTPUUECKUM  3apsl.
Onektpuueckoe noje. Hanpsx€HHocTh anekTpuyeckoro mnoss. [IpuHumMn cyneprno3uiiuu
ANEKTPUUYECKUX MoJieH. JINHUU HANPA)KEHHOCTH SJIEKTPUUECKOTO MO,

PaGora cun »saexkTpoctatrueckoro mojig. Ilorenmuan. Pa3HOCTh  TMOTEHIIMAJIOB.
[TpoBOAHUKH M AUAJICKTPUKH B SJIEKTPOCTATUUECKOM ToJie. JIusnekTpuieckast MpOHUIIAEMOCTb.

OnektpoéMmkocTh. KoHaeHcaTtop. ONEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOopa. ODHEPTHs
3apsHKEHHOTO KOHJIEHCATOPa.

TexHuueckne yCTpPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: AJIEKTPOCKOI, SJIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3AllMTA, 3a3€MJICHUE SJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIMN
armnapar, CTPyHUHBIA IPUHTED.

Jlemoncmpayuu

YCTpONUCTBO ¥ MPUHIMIT IEUCTBUS AIIEKTPOMETPA.

B3aumoneicTBre HA3IEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE T0JIE 3aPSKEHHBIX TEl.

[TpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTuyecKas 3aIura.

JINBIIEKTPUKH B SJIEKTPOCTATUUYECKOM MOJIE.

3aBUCUMOCTh  SJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUJIOMIAAW  IUJIACTHH,
PACCTOSHUS MEXKTY HUMU U AUBJICKTPUYECKONW MPOHUIIAEMOCTH.

DHeprus 3apsAKEHHOT0 KOHAEHCATopa.

Yuenuuecxuii sxcnepumenm, aabopamopruie pabomeot

H3mepenue 3aeKTpoEMKOCTH KOHEHCATOPa.

Tema 2. Ilocmoannsiil 31ekmpuueckuii moxk. Toku é pa3iuunsix cpeoax

DJIEKTPUUECKUAM TOK. YCIOBUA CYLIECTBOBAHUS AJEKTPUUYECKOr0 TOKA. VICTOUHMKHK TOKA.
Cwuna Toka. ITocTOSSHHBIH TOK.

Hanpsxenue. 3akon OMa 115 ydacTKa LETH.

DJIEKTPUUECKOE COMPOTHUBJICHUE. VY nenvHOE COMPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, NApaICIbHOE, CMEIIAHHOE COCAMHEHUE MTPOBOTHUKOB.

Pa6ota snexrpudeckoro Toka. 3akoH Jxoyns—JIenia. MomHOCTh 3A€KTPUUYECKOTO TOKA.

DJIEKTPOJIBUXKYIIAA CHJia U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKA. 3akoH Oma ajid
MOJTHOM (3aMKHYTO# ) siiekTprudeckoit renu. KopoTkoe 3aMbIkanume.

OJIEKTPOHHAs! MPOBOAUMOCTh TBEPABIX METALIOB. 3AaBUCHUMOCTh  COMPOTHUBJICHUA
METAJLIOB OT TeMmnepaTypbl. CBEPXIPOBOIUMOCTb.
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DJNIEKTPUUECKUM TOK B BakyyMme. CBOWCTBA AJICKTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAas W TPUMECHAs MPOBOAMMOCTb TMOJYMPOBOJHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBoaHUKOBBIE PUOOPHI.

OJIEKTPUUECKAM TOK B PACTBOpAX MW paciljiaBaX »3JIEKTPOJIMTOB. JIEKTPOJUTHUECKAA
JACCOLMAIINAS. DJICKTPOJIH3.

DNEeKTpUUECKUM TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIA pa3psaa. MomHus.
[Imazma.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOEC MPUMEHECHHUE. aMIEPMETP, BOJBLTMETP,
peocTaT, MCTOUYHMKHA TOKA, SJCKTPOHArpeBaTEIbHbIE MNPUOOPHI, 3IEKTPOOCBETUTEIbHBIE
npudOPHl, TEPMOMETP COMPOTHUBIICHUA, BAKyyMHBIH JHOJ, TEPMHUCTOPH W (HOTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIA AUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

H3mepeHune Cuiibl TOKA U HAMPSKCHUS.

3aBUCUMOCTh COMPOTHUBJICHUS UUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOIIAAN
MONEPEYHOTO CEYEHUA U MaTepUala.

CMeraHHoe COeAMHEHUE TTPOBOTHUKOB.

[TpssmMoe u3MepeHue 3eKTpoABMKYIIeH cuiibl. KopoTkoe 3aMblkaHWE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHMOCTh COMPOTHUBJICHUS METAVIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTD 3JEKTPOIUTOB.

HckpoBoit pa3psaa 1 mpoBOAUMOCTb BO3yXa.

OaHOCTOPOHHAS TPOBOJAUMOCTH AUO/IA.

Yuenuuecxuii oxcnepumenm, arabopamopruvie pabomoi

H3ydeHune cMEIIaHHOTO COCIMHEHUS PESUCTOPOB.

N3mepenre  BAEKTPOABMKYIEH  CHJIBI  MCTOYHMKA TOKA W €ro  BHYTPEHHErO
COMPOTHUBIICHMUS.

Habmonenne snekrposunza.

MesknpeaMeTHble CBSI3H

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBIISETCS ¢ YUETOM
COJICPKATENIbHBIX MEXKMPEIMETHBIX CBSI3€M € KypcamMu MaTE€MaTHKW, OWOJIOTHUM, XUMUHU,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemuvie nousimusi, CBS3aHHBIE C W3YYEHUEM METOJOB HAYYHOTO MO3HAHUS:
SABJICHUE, HAy4dHBIH (DaKT, TUIIOTe3a, (pu3MdecKas BEIWYHHA, 3aKOH, TEOPHS, HaOIIOJACHUC,
SKCOEPUMEHT, MOJCIIMPOBAHUE, MOJAEIb, U3MEPEHHE.

Mamemamuxa: pelieHWEe CUCTEMBI ypaBHEHWH, JWHEHHas ¢yHKIUA, mapadona,
runepOoia, uX Trpapukd W CBOWCTBA, TPUTOHOMETPUUCCKHE (YHKIIUU. CHHYC, KOCHHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHl U UX MPOCKIUU Ha
OCH KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

buonocus: MmexaHMUECKOE JBMXKCHHUE B KHUBOU mpupoje, auddysns, ocMoc, TemiooOMeH
KUBBIX OPTAaHU3MOB (BHIbI TEIUIONIEPEAAUN, TEIUIOBOC PABHOBECHE), IICKTPUUECKHAEC SBJICHUS B
YJKUBOU TIPUPOJIE.
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Xumusi: MTACKPETHOE CTPOCHHE BEIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIPHAA Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEH W Ta30B, AJICKTPUUCCKHE
CBOMCTBA METAJIOB, MICKTPOJIMTHUECKAS AUCCOIHAAIINAS, TaTbBAaHUKA.

l'eoepacghus: B1aXXHOCTh BO3/TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeobpa3zoBaHUE MBWKEHUN ¢ UCTIOIF30BAHUEM MEXAaHU3MOB, YUET TPCHUS B
TEXHUKE, TOMITUITHUKA, WCTIOJb30BAHNE 3aKOHA COXPAHEHHS WMITYJIbCAa B TEXHHKE (pakeTa,
BOJAOMET W JIPYrue), ABUTATEIb BHYTPEHHETO CropaHWsd, mapoBas TypOWHa, OBITOBOM
XOJIOMWTEHUAK, KOHAUIIMOHEDP, TEXHOJIOTHH TIOJTyICHUS COBPEMECHHBIX MAaTEPHAJIOB, B TOM YHCIIC
HAHOMATEpPHaJiOB, ¥  HAHOTEXHOJIOTWMH,  OJIIEKTPOCTATHUECKas  3allWTa,  3a3eMJICHHE
ANEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI TPUHTEP, OSJACKTPOHATrpPEBATEIbHBIC TPHOOPHI,
AIEKTPOOCBETUTEIHHBIC PUOOPHI, TATHBAHUKA.

11 KVIACC

Paznen 4. daekTpoauHamMuka

Tema 3. Maznumnoe nosie. INeKMPOMAZHUMHAA UHOYKUUA

[TocTostnable MarauThl. B3auMoaeWcTBHE MOCTOSHHBIX MAarHWTOB. MarHuTHOE TOJE.
Bekrtop wmarautHOW wWHAYKIWW. [IpyUHIMN CyNeprmo3wiMu  MarHUTHBIX ToyneH. Jluauwm
MarHuTHOW MHAYKIA. KapTuHa AW MAarHUTHON WHAYKITUH TIOJIS TIOCTOSTHHBIX MarHUTOB.

MaruauTtHOE TOjie TMPOBOJHUKA C TOKOM. KapTwHa NMWHWA WHAYKIWA MArHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO TPOBOJHAKA W 3aMKHYTOTO KOJIBIICBOTO MPOBOJIHMKA, KATYIIIKA C TOKOM.
OmneiT Opcrena. BzaumoaelcTere NpOBOIHUKOB ¢ TOKOM.

Cuna Amnepa, €€ MOyJIb U HaNpaBJICHHE.

Cuna Jlopenma, €€ ™Moaynabr u HampasjieHue. J[IBmkeHue 3apsHKCHHOW YaCTHIBI B
OJIHOPOJAHOM MarHuTHOM noJie. Pabora cusiel JlopeHna.

SBnaeHne SIEKTPOMArHUTHOW WHAYKIHMHA. [lOTOK BEKTOpa MArHWTHOW WHIYKIIHH.
DNEKTPOABMKYIIAS CHJIa HHIYKIIAHA. 3aKOH AJICKTPOMarHuTHOW nHaykinn dapares.

BuxpeBoe snmekrpruyeckoe mosie. DNEKTPOJABIKYINAS CHa WHAYKIMA B TPOBOJHHUKE,
JBUXKYIIEMCS TTOCTYMATEIFHO B OTHOPOTHOM MarHUTHOM TTOJIE.

[Tpasuno Jlenua.

NunykTuBHOCTD. SIBIICHHE CaMOWHAYKITUH. DICKTPOABIIKYIIAS CHUIIA CAaMOUHIYKITHH.

DHeprusi MarHUTHOTO TTOJISI KATYTITKHA ¢ TOKOM.,

DNEeKTPOMArHUTHOE TOJIe.

Texnnueckne yCTpOWCTBA W TMPAKTHUECKOEC TPHUMEHECHHE. TIOCTOSHHBIE MarHUTHI,

SJIACKTPOMArdrThl, J3JICKTPOABUIATCIIb, YCKOPHUTCIIH JJICMCHTAPHBIX 4YaCTHL, HHAYKIHWOHHAA
IIcYb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.
JIMHUM MHIYKIIMA MAarHATHOTO TTOJIS.
BzaumoseiicTBue 1BYX MPOBOJIHUKOB C TOKOM.
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Cuna Amnepa.

JlelicTBre criibl JIOpEeHIIa HA HOHBI AJIEKTPOJIUTA.

SIBIEHHE PJCKTPOMArHUTHON HHYKIUH.

[Tpasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBHKYIIEH CHJIBI MHAYKIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBIeHHE CAaMOUHAYKIIUH.

Yuenuuecxuii oxcnepumenm, rabopamopruvie pabomoi

HN3yueHne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanune neicTBUA NOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

Hccnenosanue ABNeHUA JIEKTPOMArHUTHON HHAYKLIHAH.

Pa3znen 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazZHumHble Kojebanua

KonebarenbHas cucrema. CBOOOAHBIE MexaHWYECKHe KosieOaHus. [‘apMoHMYECKHe
koneOanms. [lepuwon, uwacrora, ammumryga w (aza konebanuid. [IpyXUHHBIA MasSTHUK.
MaremaTuyecknii MassTHUK. YpaBHEHUE rapMoOHUWYeCKnX KojieOanuii. [IpeBpainenue sHepruu
MIPU TAPMOHUYECKUX KOJEOAHUAX.

Konebarenpupiii koHTYp. CBOOOAHBIE 3JIECKTPOMArHUTHbIC KOJE€OAHWS B HACATHLHOM
KOJIC0ATEIbHOM KOHTYpPE. AHAJIOTHS MEXKIY MEXAaHUYECKUMH U 3JICKTPOMArHUTHBIMHU
koje0anusamu. @opmyna TomcoHa. 3aKOH COXPAHEHHS SHEPTUM B UACATBHOM KOJI€OATEIHbHOM
KOHTYPE.

[Tpencrapnenue o 3aryxarolmux KojicOaHusAX. BbIHYXICHHbIE MEXaHUYECKUE KOJICOaHHUS.
Pe3onanc. BeiHYK/IEHHbBIE AJIEKTPOMArHUTHBIE KOJICOAHHUS.

[Tepemennsbiit Tok. CUHYCOUIANIbHBIA NIEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYTHOE U JEHCTBYIOIICE 3HAUCHHUE CUJIbl TOKA U HAMPSIKCHUS.

Tpanchopmarop. [lpomsBoacTBo, mepenada W MOTPEOICHUE HISKTPUUCCKON SHEPTHH.
OKOJIOTUYECKUE PUCKH MpPH MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa HCHONb30BAHUS
3JICKTPOIHEPTUHU B MOBCETHEBHON KU3HMU.

TexHuueckne yCTPOMCTBA W MPAKTUUYECKOE TMPUMEHEHHUE. JIICKTPUUYECKUN 3BOHOK,
TE€HEPaTOp MEPEMEHHOTO TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanmne mapamMeTpoB KojaeOaTeIbHOW CHCTEMBI (TIPYKUHHBIA WA MaTEMATHUCCKUI
MasTHHK).

HabmoaeHnne 3aTyxarommux KoJeOaHu.

Hccnenoanue CBOWCTB BBIHYKICHHbBIX KOJICOAHUH.

Habmoaenne pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHU .

OcrutorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKA W HANPSDKEHWA OT  BPEMEHH)  JUIS
AJIEKTPOMArHUTHBIX KOJICOAHU.
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Pe3onaHc mpu mocieaoBaTEIbHOM COCAMHEHWM PE3UCTOPA, KATYIIKW WHAYKTHBHOCTH U
KOH/JICHCATOpa.

Mojenbs TMHUYU AJIEKTPOTNIEPEAAUH.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

Hccnenosanune 3aBUCMMOCTH TIEPUOAA MAJIbIX KOJICOAHUH Tpy3a HA HUTHU OT AJIMHBI HUTH
Y MacChl rpy3a.

HccnenoBanne NEPEMEHHOTO0 TOKAa B LENM M3  TOCIAEIOBATENIbHO COSIMHEHHBIX
KOHJICHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 3J1eKmMpPOMAZHUMHbBIE BOJIHbI

MexaHuueckue BOJIHBI, ycsioBus pacnpoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
u nanuHa BOJHBL. [lomepeunsie W mpomonbHBIE BOJHBL. MHATepdepennms w audpaxius
MEXaHUUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BoicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JIYYEHHUS SJEKTPOMArHUTHBIX BOJH. B3auMHas
opuentanmsa BekTopoB E, B, V B snekTtpomarHutHo# BosiHE. CBOMCTBA AJE€KTPOMArHUTHBIX
BOJIH. OTpaXeHWE, NPEIOMIICHHWE, mojsapu3aiusa, audpakmms, wuHTepdepennms. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ilkana »7€KTPOMArHUTHBIX BOJIH. [IpUMEHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

[TpuHUMITBI pAaIHOCBA3U U TEJICBUICHU. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH Cpeibl.

TexHuueckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE. MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIBTPA3BYKOBAasA AUATHOCTHKA B TEXHHUKE W MEIUIMHE, pajiap, PaauonNpUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneObmtoieecs Teno kak KICTOYHUK 3BYKA.

Habntonenue oTpakeHust U MPEJIOMJICHHAS MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepennnm n qudpakiini MEXaHWIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOntonenune cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA € aMIUIMTYAOW M 4YacCTOTOM
KOJICOaHUH.

HccnenoBanne CBOWCTB  3JICKTPOMArHUTHBIX — BOJIH:  OTPAXKCHHUE, MPEJIOMJICHHE,
noyiapusanys, audpaxius, tHTepQepeHIns.

Tema 3. Onmuka

['eomeTprueckas ontuka. [IpsgaMonuHEeHHOE pacIpOCTPAHEHHUE CBETA B OJJHOPOIHOM Cpee.
JIyu cBera. ToueuHbI HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKkOHbl OTpakeHuUs cBera. [locTpoeHne H300paKEHHH B TJIOCKOM
3epKaje.
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IIpenomnenue cBeTa. 3akoHBI MPEIOMIJICHHS CcBeTa. AOCOMIOTHBIM  MOKazaTelb
npenomiicHus. [lonHoe BHyTpeHHee oTpakeHue. lIpeaenbHbil yroa MOJTHOrO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CrnoxkHbIN cocTtas Oenoro ceera. [[BeT.

ColOuparoiiie W paccewBaroliue JUH3bl. ToHkas JnH3a. DOKYCHOE PACCTOSHUE U
onTUYecKas cuia TOHKOU auH3bl. [locTpoeHre n3o0pakeHuii B COOUPAOIINX U PACCEUBAIOIINX
nuH3ax. Gopmyna TOHKOW JIMH3BL. Y BEIMYEHHE, JABAEMOE JIMH30M.

[Tpenensl NpUMEHUMOCTHA TE€OMETPUUYECKON ONTUKHU.

Bomnosas ontuka. UaTepdepenmms cBera. KorepeHTHble HCTOYHWKH. Y CIOBHS
HaOMIOACHUS MAaKCUMYyMOB 1 MUHUMYMOB B HHTEP(EPEHITMOHHONW KAPTUHE OT ABYX CHH(DA3ZHBIX
KOTE€PEHTHBIX HCTOUHHUKOB.

Hudpakius ceera. [JudpakimonHas pemérka. YCIoBHe HAOMIOACHUS TJIABHBIX
MaKCUMYMOB TIPH NAJCHAA MOHOXPOMATHYECKOTO CBETA HA AU(DPAKITHOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHnueckne yCTpPOWCTBA W TMPAKTHUECKOE TMPUMEHEHWE. OYKH, Jiyna, ¢oToarmapar,
MPOCKITMOHHBIN  ammapaT, MHWKPOCKOI, TEJIECKON, BOJIOKOHHAs OMNTHKA, JAU(PaKIuOHHAS
PEIIETKA, MOJIAPOUN.

Jlemoncmpayuu

[TpssMonuHeHOE pacHpOCTPAHEHUE, OTPAXKECHHE W MpejomyieHue ceta. OnTudeckKue
pUOOPHI.

[TonHOe BHYyTpeHHEE OTpakeHne. Mozenb CBETOBOAA.

Hccnenosanue cBONCTB N300paKEHUM B JIMH3AX.

Moaenu MUKPOCKOIIA, TEJIECKOTA.

Ha6monenune naTepdepeHnnm cpeTa.

Ha6monenune nudpakimu ceera.

Habmoaenne aucrepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenune cnekTpa ¢ MOMOIIBIO AU(GPAKITHOHHON PEIIETKH.

Habntonenue nosigprsanyu CBeTa.

Yuenuuecxuii oxenepumenm, aabopamopmuvle pabomei

H3mepenune nokasaresia NpeaoMiIeHUs CTEKIIa.

Hccnenosanue cBONCTB M300paKEHUM B JIMH3AX.

Habmoaenne aucrepcuu cBeTa.

Paznen 6. OcHOBBI cielNAJIbHON TEOPUH OTHOCUTEJIbHOCTH
['panuIel NPEMEHUMOCTH KJIacCHUYeCKOM MeXaHwkd. [locTynaTel cnenuanbHON TECOPHH
OTHOCHTEIIPHOCTH: HMHBAPHAHTHOCTh MOJYJII CKOPOCTH CBeTa B BaKyyMmMe, MIPHHITHII
OTHOCHTEJIbHOCTH DWHINTCHHA.
OTHOCHUTEIBFHOCTD OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU 1 COKPAITICHUE JITTHHBI.
DHeprus ¥ UMITYJIbC PEIIITHBHCTCKOM YaCTHITHI.
CBs13b MACCHI C PHEPTHEH M UMITYJIbCOM PEIIATHBHCTCKOM YaCTHIBI. DHEPTHS TIOKOSI.
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Paznen 7. KBantoBas pusuxa
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®ortonst. ®opmyna [lnanka cesa3m sHEprun (HOTOHA C €0 YACTOTOW. DHEPTHS U UMITYJIBC
dboToHa.
OtkpeiTie u wuccienoBanue (Gorordpdekra. Ompiter A. I'. CroneroBa. 3akoHBI
dbotordpdexra. Ypasaenune Diinmreitna mia pororddexra. «Kpacuas rpanumay pororddexra.
JNasnenue ceeta. OnbiThl I1. H. JIebeaena.
XUMHUYECKOE NEUCTBUE CBETA.
Texanueckne ycTpoiCcTBA W TMPAKTHYECKOE MPUMEHEHHE: (HOTOIIEMEHT, (POTOMATUHK,
coyiHeuyHas OaTapes, CBETOIUOI.
Jlemoncmpayuu
®otorddeKT Ha YCTaHOBKE ¢ MIMHKOBOW TIJIACTHHOM.
Hccnenosanme 3akoH0B BHemHero (hoTo3ddexra.
Ceeronuos.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Onbertel Pesepdopaa nmo paccesamio o -uactur. [lmanerapras
moaenb atoma. [loctynater bopa. M3nyuenne u nornoienne GoTOHOB TPH TIEPEXOJIE aTOMa C
OJIHOTO YPOBHS 3HEpruv Ha apyroi. Buabl cnektpoB. CHekTp ypoBHEH »HEpruum aroma
BOJIOPOJA.
Bonnossie cBoiicTBa yactuil. Bosubl Ae bpoitnsa. KopryckyaapHO-BOJHOBOW Ayaliu3M.
CHOHTAHHOE U BBIHYKJICHHOE U3JTYUEHHE.
TexHuueckue yCTPOMCTBA M TMPAKTHUECKOE MPUMEHEHUE: CIEKTPAJbHbIA aHau3
(CTIEKTPOCKOIT ), Jia3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JIMHBL BOJIHBI J1a3epa.
Habntonenue nuHeHYaThIX CIEKTPOB U3TYUEHUA.
Jlazep.
Yuenuuecxuii sxcnepumenm, aabopamopmuie pabomeot
Habntonenue nuHeyaToro cnekrpa.
Tema 3. Amommuoe a0po
OKCIIEPUMEHTBI,  JOKA3bIBAIOIIME  CJIOKHOCTh  CTPOEHUS  sjpa. OTtkpbITHE
paguoaktuBHOCTH. OmbITel  Pe3epdopma mo  ompeneneHWio coctaBa PagdOAKTHBHOTO
usnmydenns. CBoiicTea anbda-, 6eTa-, TaMMa-u3nydeHus. Biusare paauoakTHBHOCTH Ha JKUBHIE
OpPTaHU3MBI.
OtkpeiTue TipoTOHAa W HeiTpoHa. HyknonHas mopens sapa [eiizenOepra—lBaHeHKO.
3apsana aapa. MaccoBoe uncio aapa. M3o0Tomsl.
Anbda-pacnan. DACKTPOHHBIA W MO3UTPOHHBIM OeTa-pacman. ['amMma-usiydeHue. 3aKoH
PaaMOaKTUBHOTO Pacnaja.
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DHeprus CBA3M HYKIIOHOB B siape. Saepubie cubl. JledekT Macchl sapa.

S nepHbie peakumu. J/leneHne u CUHTE3 AIEP.

SAnepnwiii  peakrop. Tepmosnepubii cuHTe3. [IpoOnembl M TNEPCHEKTUBBI  AAECPHOM
SHEPIreTUKU. DKOJIOTHUUECKUE ACTICKThI SIACPHON SHEPTETHUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE MO3UTPOHA.

MeTtoabl HAOMIOAECHUA U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.

OyHaaMeHTaIbHbIC B3aUMOACHCTBUA. EAMHCTBO (przndeckoii KapTHHBI MHpA.

TexHuueckne yCcTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, kKamepa BuibcoHa,
ACPHBIA PEaKTOp, aTOMHast Oomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHIL.

Yuenuuecxuii oxenepumenm, rabopamopivle pabomei

HccnenoBanme TpekoB 4acTHIL (11O TOTOBBIM (oTorpadusm).

Pa3zaen 8. DjieMeHTBI aCTPOHOMUH U ACTPOPU3ZUKH

Ortanbl  pa3BuTUd  acTpoHomuu. [IpuknagHOe ¥ MUPOBO33PEHUECKOE  3HAUYCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HeOa. Co3Be3us, APKUE 3BE3/IbI, MIAHETHI, X BUIUMOE JIBUKCHUE.

ConHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mctounuk sHeprum CosiHIIA W 3BE3A. 3BE3/bI, HX
OCHOBHBIC XapAaKTEPUCTHKU. JlMarpaMma «CHEKTPaJIbHBINA KJIACC — CBETUMOCTBY». 3BE3MbI
[JIABHOW TMOCJEA0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCThY» JiA 3BE3] TJIaBHOU
MOCJeA0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. COBpEeMEHHBIE MPEACTABICHUA O
MPOUCXOKAECHUU U 3BOIIOIMK COJTHIIA U 3BE3/]. DTalbl dKU3HU 3BE3/.

Mrneunsiit [lyte — Hama [anaktuka. Ilonoxkenune u neuxkenue ConHua B [anaktuke.
Tunel ranakTuk. PaguoranakTuky v kBazapbl. UEpHBIE OBIPHI B AAPaX TUTAKTHK.

Bcenennasa. Pacumpenue BcenenHoil. 3akon XaO0na. PazOeranue ramaktuk. Teopus
bosnbimoro B3peiBa. PenmukToBOE M3MyUeHUE.

Macirabnas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUMU.

Yuenuuecxue nabmooenus

Habntonenuss HEBOOPYKEHHBIM IJ1a30M € HUCMOJIb30BAHUEM KOMMBIOTEPHBIX MPUIIOKECHUIN
JUISl ONIPEACIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO AaTy. OCHOBHBIE CO3BE3AMs
CeBepHOro noyiylmapus u SpKue 3BE3/1bl.

Habmtonenus B Teneckon Jlynel, ianet, Mneusdoro [IyTu.

Oo6o0maroiiee MNOBTOPEeHUE

Ponp ¢u3uku B acTpOHOMHHM B SKOHOMHWYECKOM, TEXHOJIOTHUYSCKOM, COIMAIBHOH M
ATHUYECKOW cdepax NeaTeTbHOCTH YeNIOBEKa, POJb W MECTO (PU3WKM W aCTPOHOMHU B
COBPEMCHHOW HAy4YHOW KapTHHE MHpa, pojb (U3MUEeCKo Teopurn B (POPMUPOBAHHH
MPEACTAaBIICHAN O (PU3MUECKOW KapTHWHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MUpa B 00IIeM
PALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPO/IE.
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MesknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usmku 06a3oBOTO ypoBHS B 11 Kiacce OCYIIECTBISETCS ¢ YUETOM
COZICPKATEIIbHBIX MEXMPEIMETHBIX CBA3CH ¢ KypcamMH MaTEeMaTWKH, OWOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoscnpeomemuvie noHsimus, CBA3aAHHBIC C WU3YUCHHUEM METOJOB HAYYHOTO TO3HAHWMS:
SABJICHHUE, HAy4dHBIH (DaKT, TUIOTEe3a, (pu3MdecKas BEIWYWHA, 3aKOH, TEOPHS, HaOIIOJACHUC,
AKCIICPUMEHT, MOJICTTUPOBAHNE, MOJIENb, NU3MEPCHHUE.

Mamemamuxa: penieHREe CUCTEMBl YPaBHEHHM, TPUTOHOMETPHUECKUE (DYHKITUW: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECCTBO, BEKTOPHI W WX
MPOCKITMN HA OCH KOOPJWHAT, CJIIOKEHHE BEKTOPOB, MPOW3BOIHBIC SJIEMEHTAPHBIX (DYHKITHH,
MPU3HAKK TOJ00US TPEYTONHBHUKOB, OTPEICTICHUE TUTOIIAAN TIIOCKUX (UTYp B 00BEMA TEIT.

buonocus: >neKTpUUECKHE SABICHUS B KWUBOW TPHUPOJE, KOjeOaTebHBIC IBWKCHUS B
KUBOW TPUPOJIC, ONTHUECKHUE SBJICHHWS B YXKHBOM TMPHUPOJE, ACHCTBUE pajuallii Ha J>KHABHIC
OpPTraHW3MBI.

Xumus: CTPOCHHWE aTOMOB W MOJICKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TeT,
MEXaHU3MbI 00Pa30BaHUA KPUCTAJUTMUCCKON PEIIETKH, CIIEKTPATbHBIN aHAJH3.

l'eoepacghusi; MarHATHBIE TOMIOCA 3€MJTH, 3AJICKA MArHUTHBIX Py, (GOTOCHEMKA 36MHOM
MOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSICCHUH.

Texnonoeus: TAHAA SJCKTPOIIEPEAY, TEHEPATOP MEPEMEHHOTO TOKA, AJICKTPOIBUTATEND,
WHIYKITMOHHAS TI€Yb, pajap, PaJAHONPUEMHUK, TEIeBU30p, aHTeHHa, Teiedon, CBU-meus,
MPOCKITMOHHBIN armapar, BOJJOKOHHAS ONTHKA, COJTHEUHAs Oarapes.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUSA

OcBoenne yueOHOro mpeamera «@Du3nMka» Ha YPOBHE CpeaHero oOiero oOpa3oBaHUs
(6a30BBIA  YPOBEHB) JOJDKHO OOECMEUYUTh JOCTHXKEHUE  CICAYIONUX  JIMYHOCTHBIX,
METaIpeAMETHBIX B MPEAMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB.

JINUHOCTHBLIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOro mpeamera «Du3nka» AOJKHBI OTPAXKAThH
TOTOBHOCTBH M CITOCOOHOCTH OOyUYarOMIMXCA PYKOBOJCTBOBATHCA C(hOPMHUPOBAHHON BHYTPEHHEH
MO3UILIMEN JIMYHOCTH, CUCTEMON IEHHOCTHBIX OpPUCHTAIMN, TMO3UTHUBHBIX BHYTPEHHUX
yOeXKACHUH, COOTBETCTBYIOIIMX TPAJULIMUOHHBIM IIEHHOCTAM POCCHMCKOro OOIIECTBa,
pacUIMPEHUE KU3HCHHOTO OMNbITa U OMbITA JEATESIBHOCTA B MPOLIECCE PEaTU3allii OCHOBHbBIX
HaIpaBJICHUI BOCIIUTATEIbHON JEATEIbHOCTH, B TOM UKCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAXKTAHCKOW TO3MIMH  OOYYAlOMEeToCs KaK aKTUBHOTO |
OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIIECTRA;

MPUHATAE TPATUIUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUYECKUX W JACMOKPATHUYECKHUX
LICHHOCTEH

TOTOBHOCTh BE€CTH COBMECTHYIO JEATENIBHOCTh B HMHTEPECAX TPa)kKAAHCKOrO OOIIECTBA,
y4acTBOBATh B CAMOYMPABJICHUU B 00Pa30BATEIbHON OpraHU3alluig;

YMEHHUE B3aUMOJEHCTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMHU B COOTBETCTBHU C UX
(yHKIMAME ¥ Ha3HAUCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIBHOCTH;

2) NaTpUOTHYECKOIr0 BOCTIMTAHUSI:

c(hopMHUPOBAHHOCTH POCCHUCKOM IPaXkIaHCKOM MACHTHYHOCTH, TaTPHOTH3MA,

LIECHHOCTHOE OTHOIIEHWE K TOCYJAPCTBCHHBIM CHUMBOJIAM, JOCTHUKEHUSIM POCCHUCKHUX
YUEHBIX B 0071aCTH (PU3UKHU W TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHHS,

CIIOCOOHOCTh OLICHWBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE€ B AEATEIbHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTOMUMUBOTO OYAYIIETO;

4) 3cTeTHYECKOro BOCMIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIIETO
(hmzrgecKoil HayKe,

S) TpyaoBoro BocnuraHusi:

WHTEPEC K pa3muuHbiM cdepaM npodhecCHOHATBHOW JEATEIPHOCTA, B TOM YHCIIE
CBA3aHHBIM C (DM3MKOM M TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oymymiei
npodeccun u peaTn3oBbIBaTh COOCTBEHHBIC KU3HCHHBIE TUTAHBI,
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TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHHUIO M caM000pa30BaHUIO B 001acTH (PU3MKK HA
NPOTSKEHUU BCEH JKU3HH,

6) 3K0J10ru4ecKoro BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIBTYPhI, OCO3HAHWE TJIO0AJTBHOTO XapakTepa
AKOJIOTHUECKUX TTPOOJIEM;

IUIAHUPOBAHUE U OCYIIECTBJIEHUE JNEHCTBUU B OKPYIKAIOLIEH CPEele HA OCHOBE 3HAHUA
LEJIEd YCTOWUMBOIO Pa3BUTHS YETIOBEYECTBA,

pacIIMPEHUE ONbITa JACATEIBHOCTH SKOJIOTUYECKOW HAIPAaBJICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 110 (PHUBHUKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MUECKON HAYKH,

OCO3HAHWE IIEHHOCTH HAYYHOU JEATEIIBHOCTH, TOTOBHOCTH B TIPOIECCE M3YUCHUS (PU3UKH
OCYILECTBIIATH MPOEKTHYIO M UCCIETIOBATENBCKYIO ACATEIBHOCTh MHINBUAIYAJIbHO U B TPYMIE.

METAIIPEAMETHBIE PE3VYJIbTATDBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YYeOHbIE TeiiCTBHUS
ba3oBbie joruueckmne AeicTBUS:

CaMOCTOATEILHO (POPMYSUPOBATh W aKTyaJIM3UPOBATh NPOOJIIEMY, paccMaTrpuBaTh €&
BCECTOPOHHE,

OTIPENEATH TENT ASATEIIPHOCTH, 3a/1aBaTh MAPaMETPhl U KPUTEPUHU UX TOCTHIKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (PH3UUCCKUX SBICHUSX,

pa3pabaThiBaTh TUTAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOITUXCS MaTePHATHHBIX
¥ HEMATEPHUAITBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBHI B JEATEIHHOCTH, OIICHWBATH COOTBETCTBUE PE3YJIbTATOB IEIISAM,
OIICHUBATh PUCKH TIOCIIECCTBUHN ACATEIIEHOCTH,

KOOPJIMHUPOBATh M BBIMOMHATH PpadOTy B YCIOBUAX PEAJbHOTO, BUPTYAJIBHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH KU3HEHHBIX TIPOOJIEM.

ba3oBbie ucciienoBaTe/IbCKUeE NeHCTBHS:

BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBHIMH TOHATHAMH M METOJNAMH (DU3UIECCKOM
HAyKH,

BJIAJCTh HABBIKAMH YUeOHO-HCCIAEAOBATEIBCKOW W TIPOSKTHOW ACSITEIBHOCTH B 00JIaCTH
(v3uKH, CMOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSTEIIBHOMY TOWCKY METOJOB PEIICHUS
3a1a4 (PU3UUECKOTO COACPKAHUSA, MPUMEHEHUIO PA3IMIHBIX METOIOB MTO3HAHMS,

BJIAJCTh BUJAMHU JEATEIBHOCTH IO TMOJIYUYCHHWIO HOBOTO 3HAHWSA, €T0 WHTEPIPETAIIHH,
npeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3IMYHBIX YUCOHBIX CHUTYyalUsX, B TOM YHCIC TPH
CO37aHUM YUCOHBIX TIPOEKTOB B 00J1acTH (PU3NKH,
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BBISIBJISITh TTPUUWHHO-CJICICTBECHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/1ady, BBIJBUTATH
TUTIOTE3Y €€ PEIICHWA, HAXOAUTh apryMEHTHI IS JTOKA3aTebCTBA CBOMX YTBEPKICHUH,
33/1aBaTh MAPaMETPHl U KPUTEPHH PEITICHUS

aHANM3UPOBATh TOJYYEHHBIE B XOJC PEIICHUS 3aJayd  Pe3yJbTaThl, KPUTHUYECKH
OIICHUBATh X IOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSAX;

CTaBuTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a/7aud B OOpa30BATEIbHON NEATEIHHOCTH, B
TOM YHCJIC TIPH U3yUEeHUN DUBUKH,

JIaBaTh OIICHKY HOBBIM CHUTYaIlHsM, OIICHHBATh IPUOOPETEHHBIN OTIBIT,

YMETh IEPEHOCUTD 3HAHMS 1O (PU3MKE B MPAKTHUECKYIO 00JIACTh KU3HEACITSIIEHOCTH;

YMETh MHTETPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJCH, TIPEUTaraTh OPUTHHAIBHBIE TIOIXOIbI U PEIICHUS,

CTaBUTH IPOOJIEMBI ¥ 33/1a4H, JOMYCKAIONNAEC aTbTePHATUBHBIC PEIICHMS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBIKAMH TOJydeHHs] MHGOpMAIK HU3NIECKOTO COACPKAHUA W3 MUCTOYHHKOB
Pa3HBIX THWIIOB, CaMOCTOATEIBLHO OCYIICCTBIIATh TOWUCK, aHAJW3, CHCTEMATHU3AIMI0 |
WHTEPIPETANNIO MHGOPMAIMH PA3TUIHBIX BUIOB U (hOPM MPEACTABIICHHS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH,

HCIIOJIB30BaTh CpPeACTBA HWH(OPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJIOTHH B
PENICHAY KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHHW3AIMOHHBIX 33/a4 C COOIIOJCHHUEM
TpeOOBAHMI YPrOHOMUKH, TEXHUKHA O0€30MTaCHOCTH, TUTHEHBI, PECYPCOCOSPEIKEHUS, TTPABOBBIX 1
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€30MacHOCTH,

co37aBaTh TEKCTH (DU3MUECKOTO COJCPKAHWA B pa3NIW4YHBIX (dopMmarax ¢ Y4ETOM
Ha3HAueHWA WHGpOPMAIMA W TIENCBOW ayAUTOPHH, BHIOWpas ONTHMAIBHYIO (GopMy
MIPE/ICTABIICHAS W BU3YyaJTA3AIIH,

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYMICCTBIIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU NESATEILHOCTH,

pacmo3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CATYaITui U CMATYATh KOH(JIAKTHI,

Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKD TOYKY 3PEHHS C HCHOJB30BAHWUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W UHAUBUYATIbHON padOThI;

BbHIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUH C Yyu€TOM OOIIMX HUHTEPECOB U
BO3MOYKHOCTEM KaXKA0T0 WIEHA KOJUICKTHBA,

MPUHUMATh LEIM COBMECTHOW JEATETbHOCTH, OPraHW30BBIBATH W KOOPJAWHUPOBATH
JNEUCTBUA TO €€ NOCTMIKEHUWIO. COCTAaBJIATh IUIAH ACHCTBUN, PACMPEACNIATh POIU € YYETOM
MHEHHUI YUaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOMN pabOTHI;

OLICHMBATh KQUE€CTBO CBOETO BKJIAJA M KAXIOT0 YYaCTHUKA KOMaHAbl B OOIIUNA Pe3ysibTaT
Mo pa3pabOTaHHBIM KPUTEPUSIM,

MPEJIaraTb HOBBIE TMPOEKTHI, OLUECHUBATh WAEH C MO3WIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKONU 3HAYUMOCTH,
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OCYIICCTBILATE IIO3HUTHUBHOC CTPATCTHUYCCKOC MOBCACHUC B PA3/IMYHBIX CHUTYAIUAX,
IMPOABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUTTHATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJIbLHbIE yUeOHbIE elicTBUSA
Camoopranuzanus:

CaMOCTOATEILHO OCYIIECTBIIATh TMO3HABATEIBHYIO ACATEIBHOCTh B 00MacTH (PU3uKH ©
ACTPOHOMUH, BHIABJISATH IPOOJIEMBI, CTaBUTH M (hOPMYJTHPOBATH COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHUA PAcUYETHBIX M KAUECTBEHHbBIX 3aj]ad, IJIaH
BBIMIOJIHEHUA MPAKTUUECKON paboThl € YUY€TOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEATIOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIUsM;

paclupATh paMKH yueOHOTO MPEeAMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUIA;

JieJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce€0d OTBETCTBEHHOCTH 3a
pelIeHuE;

OLICHUBATh NPUOOPETEHHDBIN OMBIT;

croco0CcTBOBaTh (DOPMHPOBAHHIO M MPOSBJICHHIO J3PYIUIHMH B 00nacTH (DU3HKH,
MOCTOSTHHO TIOBBIIIATh CBOMH 00pa30BaTEAbHBINA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJILHBI HHTEJLIEKT:

JaBaTh OILEHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTHBBI B AEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB LIEJISIM;

BJIAJCTh HAaBBIKAMH MTO3HABATEIIEHON pe(IeKCHM KaKk OCO3HAHUSA COBEPINAEMbIX ACHCTBHUI
Y MBICJUTEIBHBIX MPOLECCOB, UX PE3YJITATOB U OCHOBAHMIA,

HCITIOJTB30BATh IPUEMBI PEIICKCHU TS OIEHKH CUTYaIluH, BEIOOPA BEPHOTO PEIICHMS,

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX CHUKEHHUIO,

MPUHUMATh MOTUBBI U @PTYMEHTHI JPYTUX MPH aHATIN3E PE3YJIbTaTOB ACATEIbHOCTH,

MPUHUMATh CE0s1, MOHUMAA CBOU HEAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U @PTYMEHTHI JPYTUX MPH aHAIN3€E PE3YJIbTaTOB ACATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OLIUOKHU.

B mpomiecce mOCTHXEHHS JTUYHOCTHBIX PE3YIBTATOB OCBOCHHS MPOTPAMMBI TIO (DU3HKE
JUIE  ypOBHA cCpeaHero oOmero oOpa3oBaHWss y OOYYalOIIMXCSA  COBEPIICHCTBYETCA
AMOTMOHAJILHBIN HHTEIIEKT, TIPEAIOIAralouid ¢chopMUPOBAHHOCTS

CaMOCO3HAHMS, BKITIOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAJIBHOE COCTOSTHHE,
BUJICTh HAIPaBJICHUS PAa3BUTHA COOCTBEHHOW ASMOIMOHAIBHOW Cgepbl, ObITh YBEPEHHBIM B
cebe;

CaMOpPEryIUpOBaHUs, BKJTFOUAIOIIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHUE, CIOCOOHOCTh AMANTHUPOBATHCA K 3MOLIMOHAIBHBIM
WU3MEHEHUSM U MPOSIBJIATH TMOKOCTh, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIFOYAIOIICH CTPEMJIEHUE K JIOCTUKEHHUIO LU M YCHEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;
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AMIATHH, BKIIOYAKOMIEH CHOCOOHOCTh MOHMUMATh AMOIMOHAJIBLHOE COCTOSIHUE HAPYTHX,
VUUTHIBATh €r0 TMPU  OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U
COMNEPEIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C APYTUMU
JFOBMU, 3a00TUTHCS, POSIBIISATH HHTEPEC U pa3perniaTh KOH(QIHKTHI.

INPE/IMETHBIE PE3YJIBTATBI

K koHity o0yuenus B 10 kjacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE JOJIKHbI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYUAFOIITUXCA YMEHUH:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO GHU3nKkd B (pOPMUPOBAHUHN COBPEMEHHOM
HAYYHOM KAapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJIOTUH, B MPAKTHYECKOU
JICSITCIbHOCTH JIFOICH,

YUHUTHIBATh TPAHUIl TPUMECHECHHUS H3YUYCHHBIX (DU3MUECCKUX MOJEICH: MarephabHas
TOYKA, MHEPLHMAJIbHAS CUCTEMA OTCYETA, a0COMIOTHO TBEPAOE TEIO, WACAIbHBIA ra3, MOJEIU
CTPOCHHMS Ta30B, KUJKOCTEH W TBEPABIX TEJ, TOUCUHBIN SJEKTPUUECCKUN 3apAa NPHU PELICHUU
(bm3uYeCKHX 3a1a4,

pacno3HaBaTh (PU3UUECCKUE SABICHUS (MPOTECCHI) U OOBACHATh WX HA OCHOBE 3aKOHOB
MEXAHUKHU, MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU CTPOCHHMS BEIIECTBA U SJICKTPOJAUHAMUKH:
PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJMHEHHOE MBUXKEHUE, CBOOOJAHOE NAJCHUE TE,
JBYOKEHUE TI0 OKPY)XHOCTH, WHEPIUA, B3auMojeicTBue ten, muddysms, OpOyHOBCKOE
JIBUKCHHUE, CTPOCHHUE MKUJKOCTEH M TBEPHABIX TEJ, U3MEHEHHE OOBbEMA TEJN MPU HArpeBaHUU
(OXJIOKIEHUHM),  TEIUIOBOE  PABHOBECHME,  WCMAPEHWE,  KOHJCHCANWA,  IJIABJICHHUE,
KPUCTAJLIM3AIUA, KUIICHHUE, BJIAXKHOCTh BO3/yXa, MOBBIIICHUE MJAaBJICHUA Tra3a IMpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXIY MapaMeTpaMHu COCTOSHUS ra3a B U30MPOIECCaX,
ANIEKTpU3AlUA TeJl, B3aUMOACHCTBUE 3apsAI0B;

OTHCHIBATh MEXAHWYECKOE ABMKCHHUE, MCTONB3YAd (PU3MUECKHUE BEIIMUWHBI. KOOPJAMHATA,
MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIa, UMITYJIbC Tejla, KHHETUYECKAs
SHEPrusi, MOTCHIMAJIbHAA HSHEPTHs, MEXaHWUecKas padoTa, MEXaHUUYECKas MOIIHOCTh, TP
ONMMCAHWK TPABUJILHO TPAKTOBATh (PU3WUECCKUANA CMBICT HCIONB3YEMBIX BEIWYHMH, WX
0003HAUEHUS W €UHUITBI, HAXOAUTH (POPMYJTBI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMUNHY
C JPYTrUMU BEJIMUUHAMM,

OMUCHIBATh H3YUCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJCHUS, HCIOJb3Ys
(v3uueckre BEWYWHBI. JABJCHWUE Tra3a, TeMIeparypa, CPEeAHss KUHETHUeCKas DSHEPrus
XA0TUUECKOTO JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUUHAS CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TETJIOTHI, BHYTPEHHSAA dHEpPrus, padoTa raza, Kod(PQPHUIUEHT MONIE3HOTO ACHCTBUS TETUIOBOTO
JBUTATEIIA, TPH ONHWCAHWW TPABHUJIBHO TPaKTOBaTh (DUBMUECCKUH CMBICT WCIOJb3yEeMbIX
BCJIMUMH, WX OOO3HAUCHUS W CIWHMWIIB, HAXOAWUTHh (DOPMYJIBI, CBS3BIBAIOIINAE JTAHHYIO
(bu3nUecKyro BEIMUUHY C APYTUMH BETMUNHAM,

OMUCHIBATh M3YUYEHHBIE SJICKTPUUECKUE CBOMCTBA BEILECTBA U AJICKTPUUYECKUE SABJICHUS
(TIPOTIECCHI), UCTIONIB3YS (PU3MUCCKUE BEIUUHMHBI. SJICKTPUUCCKUN 3apAl, MEKTPHUECKOE TOJIE,
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HANPsOKEHHOCTh  TIOJISA, MOTEHUMA, PA3HOCTh MOTCHIMAIOB, MNPH ONWUCAHWW MPABWIBHO
TPaKTOBaTh (DU3MUECKHA CMBICT HMCIOJB3YEMbIX BEIWYWH, WX OOO03HAUEHWUS W CIWHHIIHI;
yKa3bIBaTh (JOPMYIIBI, CBA3BIBAIOMINE NTaHHYIO (PHU3UICCKYIO BETUINHY C IPYTHMH BEITMUAHAMH,

aHANM3UPOBATh (PU3NUECKHUE TPOIECCH W SIBJICHUSA, WCTOB3YsA (PU3MUECKUE 3aKOHBI M
NPUHIANKL: 3aKOH BcemMupHoro Tsarotenus, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHS
MEXAaHUYECKON SHEPIUU, 3aKOH COXPAHEHHS UMITYJIbCA, MPUHLAN CYNEPNO3ULIUA CUJI, TPUHLIUIT
PAaBHONPABHS HWHEPUHAAIBHBIX CHCTEM  OTCYETA, MOJIEKYJISAPHO-KHHETUUECKYID TEOPHIO
CTPOCHHUA BELIESCTBA, Ta30BBIC 3aKOHBI, CBA3b CPEIHEW KUHETUYECKON HHEPIUU TEIUIOBOTO
JBUKCHHUS MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoH, MEpBbIA 3aKOH TEPMOAMHAMUKHU, 3aKOH
COXPAHEHHUS DJICKTPUYECKOTO 3apsaa, 3akoH KynoHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(hOpMyTHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHWE W YCIOBHS (TpaHHWIBI, 00JIacTH)
MMPUMEHUMOCTH,

OOBSICHATH OCHOBHBIC MPUHIIMIBI JSHCTBUSA MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMUCTB;
pa3inuaTh yCI0BUA UX O€30MACHOTO UCIOJIb30BAHUS B MOBCEAHEBHOMN KU3HH;

BBITIOJTHATD HKCIICPUMEHTHI 10 WCCIICTOBAHUIO (PH3UUYECKUAX SIBJICHUN W TPOIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX HM3MEPEHWH, TIpu 3TOM  (POopMyIMpoBaTh
npobieMy/3agaqy W TUMOTE3y Y4eOHOro OSKCIEpPUMEHTa, COoOMpaTh yYCTaHOBKY W3
MPETOKEHHOTO 000PYNOBAaHUA, TPOBOIUTH OTBIT U (DOPMYJTUPOBATH BHIBOIBI,

OCYHIICCTBJISITh TIPSMBIE W KOCBCHHBIE W3MEpPEHUsA (DM3MUCCKUX BEIWYHMH, TIPH STOM
BbHIOMPAaTh ONTUMAJIBHBIM CIOCOO W3MEPEHUA U KCMOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH
MOTPELIHOCTEN U3MEPEHUH,

WCCJIEOBATh 3aBUCHMOCTH MEXAY (PU3NUECKUMH BEIMYMHAMH C HWCIOJIB30BAHUEM
MPAMBIX HM3MEPEHWH, TPH 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH PE3YJIHTATHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3UUECKUX BEJIMUWH B BUJE TAOIUI] ¥ TPaUKOB, ACJIATh BHIBOIBI
O PE3YyJbTaTaM MCCIEAOBAHHUS,

co0MmoAaTh mpaBuia 0OE€30MacHOro Tpyda MPU NPOBEACHUU HCCIACAOBAHWM B paMKax
y4eOHOr0 SKCIEPUMEHTA, YYEOHO-UCCIEAOBATEIbCKOM U TMPOEKTHOW JACATENBHOCTH C
UCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJa00paTOPHOTO 000PYA0OBAHUA,

pemarh pacu€THBIC 3a7aud C SABHO 3aJaHHONW (PU3WUECKON MOMEIBIO, HWCIONb3YS
(hm3rUecKre 3aKOHBI U TPUHITUIIRI, HA OCHOBE aHAJIN3a YCJIOBUA 3aJjaud BHIOUPATh PU3NIECKYTO
MOJEIb, BBIACIATh (DU3MUECKUE BEIMUWMHBI W (POPMYJIBI, HEOOXOAWMBIE IS €€ PEIICHUA,
MTPOBOJUTH PACUETHI M OIEHUBATH PEANTbHOCTD IMOTYUYEHHOTO 3HAUEHUS (PU3NIECKON BETMUNHEI,

pelIarh Ka4E€CTBEHHBIE 3a/1a4W. BBICTPAMBATHh JIOTUMYECKH HEMPOTHUBOPECUHUBYIO LEMOYKY
pacCy>KIeHUH C OMOPOH HA N3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PM3UUECKHE SBIICHHUS,

UCIIOJIB30BaTh TIPH PENICHWM YYeOHBIX 33/7ad  COBPEMEHHbBIE HWH(OPMAIIMOHHBIE
TEXHOJIOTUU JJI1 TIOMCKA, CTPYKTYPUPOBAHUA, UHTEPOPETALMN W MPEACTABJICHUS Y4eOHOU U
HAyYHO-TIOMYJISPHOW WH(OpPMAIuK, TOJYYCHHOW W3 PA3TUYHBIX HCTOUYHHUKOB, KPUTHUCCKH
aHATM3UPOBATH MOTYyUaEMyIO HH(POPMAITHIO;

MPUBOJNATH TIPUMEPHI BKJIAJa POCCUUCKUAX W 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHE
HayKH, O0OBACHEHUE MPOILIECCOB OKPYIKAKOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
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UCIIOJIB30BATh TEOPETHUECCKUE 3HAHWS TO (PU3WKe B TOBCEIHCBHOW KWU3HH JUIS
obecrnieueHUsi OE30MACHOCTU MPU OOpalIEHUK ¢ NPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH,
JUISl COXPAHEHUS 370POBbA U COOIIOJICHUS] HOPM SKOJIOTMUYECKOTO MOBEICHUS B OKPY KaroIIeH
cpene;

padoTaTh B IPYINE C BHIMOJHEHUEM PA3JIMUHbBIX COLMATIBHBIX POJICH, IJIAHUPOBATH padboOTy
IPYIIbI, PAlUOHAIBHO PpAacOpeneyarh OOA3aHHOCTH W IUJIAHUPOBATHh JCATENIBHOCTh B
HECTAHJAPTHBIX CUTyalUAX, aJC€KBAaTHO OIEHWBATh BKJIAJ KAXJOTO U3 YUACTHUKOB TPYIIbI B
pELIEHrE paccMaTprUBaeMoil mPoOIEMBbI.

K koHity o0yuenus B 11 kjacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE JOJIKHbI
oTpaxarh CHOPMHPOBAHHOCTH Y OOYUAFOIITUXCS YMEHUN:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO GHU3nKkd B (pOPMUPOBAHUHN COBPEMEHHOM
HAYYHOM KAapTHUHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU W TEXHOJIOTUH, B MPAKTUYECKOU
NEATENBHOCTH JTIFOJICH, TIEIIOCTHOCTD U €TMHCTBO (PU3MUECKOM KApTUHBI MUPA,

YUHUTHIBATh TPAHUIBI TPUMEHEHUS W3YUEHHBIX (DU3MUECKUX MOJEICH: TOUYCUHBIH
AJIEKTPUYECKUI 3apsl, Jiyd CBETa, TOYEUYHBIM HCTOYHUK CBETA, SACpPHAs MOJACIb aroma,
HYKJIOHHAs MOJIETh aTOMHOTO s/Ipa TPH PEIICHUH (PU3NISCKUAX 3a/1a4,

pacno3HaBaTh (PU3UUECCKUE SABICHUS (MPOTECCHI) U OOBACHATh WX HA OCHOBE 3aKOHOB
ANEKTPOANHAMUKHA W KBAaHTOBOW (DHU3HMKH: AIICKTPAUECKAS MPOBOJAUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUUYECKOE, MArHUTHOE JECHCTBUS TOKA, B3aMMOJICHCTBUE MArHUTOB, 3JEKTPOMArHUTHAA
WHIYKIMS, JEHCTBUE MArHUTHOTO TOJISI HAa MOPOBOJHMK C TOKOM W JBHXKYILIUHCS 3apsij,
AJIEKTPOMArHUTHbIE KOJE0AHWA ¢  BOJIHBI, MPAMOJMHEHHOE PACIpPOCTPAHEHUE CBETA,
OTpaXkeHHe, TpeoMIieHne, WHTepQepeHysa, MTUQPaKIus W TMOJIpHU3aIisi CBETa, JUCTIECPCHS
ceeta, ¢otornekrpuueckuii dpdext (pororddexT), cBeTOBOE MaBICHUE, BO3HUKHOBEHHE
JIMHEWUYATOro CMEeKTpa aToMa BOAOPOAA, ECTECTBEHHAS U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTMCHIBATh M3YUYCHHBIC CBOWCTBA BEIECTBA (DJCKTPUUCCKHAE, MATHWUTHBIC, ONTHUYECKHUE,
ANEKTPUUECKYIO TIPOBOJAUMOCTD PA3TUYHBIX CPE) W SJICKTPOMArHUTHBIC SBJICHUS (TPOTIIECCHI),
UCTIONIB3YS (DM3MYECKUE BEITUYWHBI. DJICKTPUUCCKHUIA 3apsj, Chjla TOKa, OJIICKTPUUYECKOE
HaMpPSKCHUE, BJIEKTPUUYECKOE COMPOTUBJIEHUE, PA3HOCTh MOTCHIMAIOB, AJICKTPOABUKYILASL
cujga, paboTta TOKAa, HMHAYKIMS MAarHUTHOrO TojA, cuiaa Awmnepa, cuia Jlopenia,
WHYKTUBHOCTh KaTYIIIKH, SHEPTUs 3JEKTPUUECKOTO U MArHUTHOTO MOJIEH, MEPUOJ U 4acToTa
KojJie0aHui B KOJeOaTEIbHOM KOHTYpPE, 3apA] M CHJIa TOKa B MPOIECCE TapMOHUUYECKUX
ANIEKTPOMArHUTHBIX KoJieOaHu#, (POKYCHOE PpACCTOSHWE W ONTHYECKAas CWiIa JIMH3bBI, TMPH
ONMMCAHWK TPABUJILHO TPAKTOBATh (PU3WUCCKANA CMBICT HWCIONB3YEMBIX BEIWYHMH, WX
0003HAUEHUS W CIAWHUIIBI, YKa3biBaTh (HOPMYJIBI, CBS3BIBAIONIME AAHHYIO (DU3UUECKYIO
BEJIUYMHY C IPYTUMH BCIMUYMHAMH,

OTMCHIBATh HW3YUYCHHBIC KBAHTOBBIC SBJCHUS W TMPOIECCHI, HCIOIB3YS (DU3HUECKHUE
BEJIMYUHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTA CBETA, BHEPrud U
UMITYyJIbe (DOTOHA, TEPHOA TIONypacrlana, SHEPrHs CBSI3W aTOMHBIX SA/€p, MPH ONMHUCAHWUH
MPABWIBHO TPAKTOBATh (PU3UUECCKUN CMBICIT HWCIIOJNB3YEMBIX BEIWYMH, WX OOO3HAYCHHUS H
SIAVHUIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEIMYHMHY C JPYTUMH
BEJTUUMHAMHU, BBIYUCIIATH 3HAUCHUE (PU3MUECKON BETMINHBI,
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aHANM3UPOBATh (PU3MUECKHUE TPOIECCH M SBJICHUS, WCTOB3YsA (DPU3MUECKUE 3aKOHBI U
npuHIUNB:  3ak0H OMa, 3aKOHBI TOCJIEAOBATECILHOTO W MAPAUICIBHOTO COSAMHCHUS
MPOBOAHWKOB, 3akoH JDkoynms—JIeHma, 3akoH 9SJCKTPOMArHWTHOW WHIYKIIAH, 3aKOH
MPSAMOJIMHEWHOTO PACTPOCTPAHECHHS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHMe OiHmTedHa I (doToddderra, 3aKOH COXPAHCHUS SHEPrUH, 3aKOH
COXPAHCHUS HMITYJIbCA, 3aKOH COXPAHEHWSA OSJICKTPUUYECKOTO 3apsja, 3aKOH COXPaHCHUS
MacCOBOTO YHCia, TOCTyNaThl bopa, 3ak0OH pagMoakTUBHOTO pacmaaa, TMPH ATOM pa3indyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MATEeMaTHYECKOE BBHIPAXKECHUE W YCIOBHUS (TPAHUIIHI,
00J1aCTH) MPUMEHUMOCTH,

OTIPENIENATh HAMPABJIICHHE BEKTOPA WHAYKIIMM MArHUTHOTO TIOJIA MPOBOJAHHWKA C TOKOM,
cuibl Amnepa u cuibl JlopeHiia;

CTPOUTH U OTHMCHIBATh H300PAKEHHE, CO3/1aBAEMOE TJTIOCKAM 3€PKAJIOM, TOHKOW JIMH30M;

BBHITIOJTHATD HKCIIEPUMEHTHI 10 WCCIEAOBAHUIO (DU3MUYECCKUX SBJICHWH W TIPOIECCOB C
UCIIOJIb30BAHUEM  TIPSAMBIX H  KOCBEHHBIX WM3MEPEHHWH: TIpH 3TOM  (hOpMYyJIHPOBATH
npobiemMy/3agaqy W TUMOTE3y Y4eOHOro OSKCIEpPUMEHTa, COoOMpaTh yCTaHOBKY W3
MPEUTOKEHHOTO 000Dy I0BAHUSA, TPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBO/IHI,

OCYIICCTBJISITh TPSMBIE W KOCBCHHBIE W3MEPEHUsA (DM3MUCCKUX BEIWYHMH, TIPH STOM
BHIOWPATh ONTHUMAJIbHBIN CIMOCO0 HM3MEPEHUS W MCIOJB30BaTh W3BECTHBHIC METOJBI OIICHKH
MOTPELIHOCTEN U3MEPEHUH;

HCCIICAOBATh 3aBUCUMOCTH  (PM3WUECKWX BEJIMYAH C  HWCIOJIb30BAHUEM  MPAMBIX
W3MEPCHUN: TP STOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIHTATHl MOJYyUCHHOMN
3aBUCUMOCTH (DU3MUCCKUX BEIWMYMH B BHAC TaOMUI W rpadWKOB, AENaTh BBIBOABI TI0
pe3yJIbTaTaM MCCIICTIOBAHUS,

coOmonaTh TpaBwiia 0e30MmacHOTO TpyAa TPU TMPOBEACHUHM HCCICAOBAHWN B paMKax
yudeOHOTO OSKCTIEPUMEHTa, YUeOHO-HCCIEAOBATCILCKOW W TPOSKTHON JCATENBHOCTH C
UCIOIb30BAaHUEM U3MEPUTEBHBIX YCTPONCTB U J1A0OPaTOPHOTO 000PYA0OBAHUA,

pemarh pacu€THBIC 3a7aud C SABHO 3aJaHHONW (PU3WUECKON MOMEIBIO, HWCIONb3YS
(hm3rUecKre 3aKOHBI U TPUHITUIIBI, HA OCHOBE aHAJIM3a YCIIOBUSA 3a7a9d BHIOUPATh (PU3HUECKYIO
MOJEIb, BHIACIATh (DU3MUECKUE BENMUWHBI W (POPMYJIBI, HEOOXOAWMBIC I €€ PEIICHHS,
MTPOBOJUTH PACUETHI M OIEHUBATH PEANTbHOCTD IMOTYUYEHHOTO 3HAUCHUS (DU3NIECKON BETMUNHEI;

pemarh KaueCTBEHHBIC 3aJa4M. BHICTPAMBATH JIOTHYECKH HETMPOTHBOPECUMBYIO IEMIOUKY
pacCy>KIeHUH C OMOPON HAa U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH Y (PU3UUECKUE SIBJICHHUS,

WCIIOJIB30BAaTh TIPH PEIICHWM YYEeOHBIX 33/7ad COBPEMEHHbBIE HWH(OPMAIIMOHHbBIE
TEXHOJIOTUH I TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMA W TPECTABICHUS yueOHOH W
HAyYHO-TIOMYJISAPHOW WH(OpPMAIuK, TOJYYCHHONH W3 Pa3TUYHBIX HCTOUYHWKOB, KPUTHUCCKH
aHATM3UPOBATH MOTYyUAEMYIO HH(OPMAITHIO;

OOBACHATh TPUHITUATIBI JCHCTBUS MAaIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3auvaTh YCIOBHS MX 0€30MaCHOTO UCTIOB30BAHUS B TTIOBCEAHEBHOM JKHU3HM,

MPUBOJNATH TIPUMEPHI BKJIAJa POCCUUCKUAX W 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHE
HAyKH, B 0OBICHEHHE MPOIIECCOB OKPYKAIOIMIETO MAPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;
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WCIIOJIB30BATh TEOPETHUCCKUE 3HAHWSA TO (PU3WKe B TOBCEIHCBHOW KWU3HH JUIS
obecrnieueHUsi OE30MACHOCTU MPU OOpalIEHUK ¢ NPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMH,
JUTSI COXPAHEHHS 3I0POBbS M COOTIOICHUS HOPM SKOJIOTHYECKOTO TOBEICHUS B OKPY KAIOIIEH
cpene;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3THIHBIX COMMATBHBIX POJICH, TIJIAHUPOBATh PaboTy
TPYNIbI, PAIMOHAJIFHO paclpenciiaTh OO0S3aHHOCTH W IUIAHWPOBATh  JICSITCIBHOCTH B
HECTAHJAPTHHIX CHUTYallUAIX, aJCKBAaTHO OICHWBATH BKJIQA KaXKJOTO W3 YYACTHHUKOB TPYIIIHI B
pelleHre paccMaTprUBaeMoi MpoOIeMBbl.
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TEMATUYECKOE NMNJ1AHNPOBAHNME 10 KJTACC

Konnyectso yacos

HanmeHoBaHWe pa3fenoB U TeM
Ne n/n
nporpamMmbil

Bcero

Pasgen 1. PN3NKA N METOAbl HAYUYHOTIO NMO3HAHWA

11 ®un3nKa U MeToAbl Hay4YHOro Mo3HaHuA

WToro no pasgeny

Pasgen 2. MEXAHUKA

2.1 KnHemartunka
2.2 OnHamuka
2.3 3aKOHbl COXPaHeHNs B MeXaHNKe

WToro no pasgeny

Pasgen 3. MONMEKYNAPHAA ®N3NKA N TEPMOAVHAMUNKA

OCHOBbI MONEKYNSPHO-KNHETUYECKO
Teopuu

3.1

3.2 OCHOBbI TEPMOANHAMUKHN

ArperaTHble COCTOAHMA BELLECTBa.
das3oBble nepexosbl

3.3

WToro no pasgeny

Pasgen 4. SNEKTPOONHAMUKA
4.1 dnekTpocraTuka

4.2 MOCTOAHHbIN 3NEKTPNYECKNIA TOK. TOKKN B

2

18

9

10

24

10

12

27

KOHTpPONbHbIE
paboThbl

[MpaKTuyeckue
pa6boThbl

ONeKTPOHHbIe

(undpoBble)
o6pasoBaTeNibHble

pecypchl

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bl72

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bl72

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

buénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

buénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

buénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

Bnénuoteka LLOK
httDs://m.edsoo.ru/7f41bf72

buénuoteka LLOK


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

pas/INyHbIX cpefax httDs://m.edsoo.ru/7f4 Ibf72

WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWEE KOMMYECTBO YACOB INO NPOEPAMME 68 3 3
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https://m.edsoo.ru/7f41bf72

TEMATUYECKOE INMJ1IAHNPOBAHNME 11 KJ1ACC

KonwnyectBo yacoB
HanmeHoBaHue pa3fenos nU Tem

Ne n/n KOHTpPO/bHbIE MpakTuyeckne

nporpamMm bl Bcero
paboTbl paboTbl

Pasgen 1. 3JIEKTPOONHAMUKA
MarHutHoe nose. SNeKTPOMarHMTHas

11 1n 1 3
NHAYKLNSA
WToro no pasgeny 1
Pasgen 2. KOJNEBAHWSA N BOJTHbI
MexaHn4yeckune 1 3IeKTPOMarHUTHbIe
2.1 9 1
KonebaHus
M
29 eXaHWYecKue 1 31eKTPOMarHuTHbIe 5 1
BOJIHbI
2.3 OnTunka 10 3
WToro no pasgeny 24

Pasgen 3. OCHOBbI CMNELVWANTbHOW TEOPUUN OTHOCUTE/NIbBHOCTMW

OCHOBbI CneunanbHo Teopum
3.1 4 1
OTHOCMTENbHOCTM

VToro no pasgeny 4

Pasgen 4. KBAHTOBAA ®UN3NKA

41 ON1eMeHTbl KBAaHTOBOW ONTUKU 6
4.2 CTpoeHune aToma 4
4.3 ATOMHOE AP0 S

29

ONeKTPOHHBbIE

(undpoBble)
ob6pa3oBaTe/ibHble

pecypchl

Bnénunoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

Bnénuoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41c97c

bnénuoteka LLOK
httDs://m.edsoo.ru/7f41c97c

buénuoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

Bnénuoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

buénuoteka LLOK
httDs://m.edsoo.ru/7f41c97¢c

bnénuoteka LLOK


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

WToro no pasgeny 15

Pasgen 5. 3/IEMEHTbBI ACTPOHOMUN N ACTPOPUINKMN

5.1 ONneMeHTbl aCTPOHOMUU U acTPOPU3NKHA 7

WToro no pasgeny 7

Pasgen 6. OBOBL, A LW EE MOBTOPEHUE

6.1 O6o6watolee NOBTOPeHUe 4
WToro no pasgeny 4
Pe3epBHoe Bpems 3
OBLWEE KOJTMYECTBO YACOB MO NPOrPAMME 68
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httDs://m.edsoo.ru/7f41c97¢c

bnénunoteka LLOK
httDs://m.edsoo.ru/7f41c97c

bnénunoteka LLOK
httDs://m.edsoo.ru/7f41c97c


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

