MynununanbHoe OIKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
«KpacHoMaskoBcKas cpeHsisl 00111e00pa3oBaTebHas KOIa

«ITPUHSATO» «COI''TACOBAHO»
Pemrennem meToudeckoro o0beIuHEHUS 3amecTtutens nupekropa no YBP
yuutened "TOYHBIX U €CTECTBEHHBIX HAyK" j”fi"' \ " /M.A. Tonctuxuna/

PykoBoaurens MO «30» aBrycra 2023 r.

/JI.IA. TapacoBa/
[Iporokon Ne 1 ot «29» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA
yueOHOro npeamera « Dusuka»
JJISL CpelHero oduiero oo0pa3oBaHus

cpok ocBoenust nporpammsl: 2 roga (10 - 11 kimaccer)

CocraBurens: Pagsuesckasg B.1O.,
yuuTeNnb (PU3UKU
nepBas KBaau(UKaIMOHHAS KaTEropus

. Kpacubiii Masik
2023 r.



HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHUe
€CTEeCTBEHHO-HAYYHOW KapTUHbl Mupa oOydarommxca 10-11 kiaccoB mnpu
oOydeHHH UX (Pu3nuke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M METalpeIMETHBIM pe3yJbTaTam
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOIMMOCTh PEaU3alNN MEKIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAYYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs! (U3UMKH HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKHU: TUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

o [IJTAHUPYEMBIE PE3YNIbTAThl OCBOCHUS Kypca (U3MKKU Ha 0a30BOM ypOBHE, B

TOM YHMCJI€ PEIMETHBIE Pe3yJIbTaThI 110 ToJaM 00y4eHHUS;

e cofiepkanue yueoHoro npeamera «dusukay mo rogam oOydeHHUs.

dusrka Kak Hayka O HauOosee OOIMMX 3aKOHAX MPHPOJBI, BBICTYMAs B
KayecTBE y4eOHOIro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUH 00 okpyxatromem Mupe. IIIKoIbHBIN Kypc (GU3UKH — CHCTEMOOOPa3YIOIIHit
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MTOCKOJIbKY (PU3UUYECKHUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIECCOB M SBJICHUM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbu3mdeckoir reorpadueld W actpoHomueid. Vcmonb3oBaHWE W aKTUBHOE
npUMeHeHue (U3MYECKUX 3HAHUU  ONpeAenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMMl B cQepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJYYEHHUS HOBBIX MAaTEpUAJIOB C 3aJaHHBIMU CBOMCTBAMH M JIPYTHX.
W3yuyenue ¢u3MKM BHOCUT OCHOBHOW BKJIaJ B (DOPMHUPOBAHHE €CTECTBEHHO-
HAyYHOU KapTUHBI MHpa OOydarommuxcs, B (HOpPMHPOBAHWE YMEHUN MPUMEHSTH
Hay4HbI METOJI O3HAHUS MPU BBHIMOJIHEHUN UMY YUY€OHBIX UCCIIEIOBAHUI.

B ocHoBy kypca Gu3MKHA 1715 ypOBHS CpeaHEro oOIero oopa3oBaHUSA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpHBaTh KaK IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beuHEH BOKpYr ¢usmyeckux Tteopuil. Bemymum B Kypce sBiseTcs
(opMHUpOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnosaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3NYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MpoOieMamu.

Hoess  npuknaownoii  uanpasnennocmu. Kypc Gu3uku  mpeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOIMYECKUX MPHUIIOKEHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TNpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHUEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXIEHUs
npo0JieM paloOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CpeIHero oOIIero
oOpa3oBaHus SBJISOTCS (hu3nMdeckue Tteopuu (hopMHUpOBAHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIN (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O MOPHUPOAE, TIPaHULIAX
OPUMEHUMOCTH TEOpUM, JJIsI OMNMCAaHUSI E€CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOIX0M B Kypce (DU3UKU peanu3yeTcsl Mpexkae
BCEro 3a CU€T OpPraHM3allid SKCIEPUMEHTAIBHOU AESITEIIBHOCTH O00Yy4YaloIIuXCsl.
Jlns  Ga3oBOro ypoBHS Kypca (U3MKH — OTO UCIIOJB30BAHUE CHCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OKCIIEPUMEHTOB M JIaOOPAaTOPHBIX padoT,
KOTOpBIC B IIporpaMme 1o (¢pu3uKe OOBEIUHEHBI B OONIMN CHHCOK YYCHHYSCKUX
PaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IEepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHUKaMH
0o0pa30BaTeIpbHOrO IMpoLecca HCXOAd U3 OCOOEHHOCTEH IUIAHUPOBAaHUSA U
ocHauleHuss kaOunera Qusuku. Ilpu »s3TomM obecrmeuuBaeTcsi  OBJaJEeHUE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH M IIOCTAHOBKY OINBITOB [0 IPOBEPKE
IIPEII0KEHHBIX TUIIOTES.

bonbiioe BHMMaHWE YIENAETCS PELIEHUI0 PAcUYE€THBIX M KadeCTBEHHBIX
3anad. Ilpu aTom s pacu€THBIX 3aa4 NPUOPUTETOM SBISIOTCSA 3aJaud C SIBHO
3aJlaHHOM (PU3UYECKONW MOJEIIBIO, TO3BOJIAIOIINE IPUMEHATh U3YUYEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasfeia Kypca, TaKk M WHTETPHUPYS 3HAHUSA W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TIPOTEKAHMS (PU3MYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MYECKOW MOJENU IS CUTYallud MPAaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOro mporecca 0a30BbIi YpOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHETO 00IIEeTo 00pa30BaHUs JIOJKEH U3ydaThCsl B YCIOBHSIX
NPEIMETHOTO KaOWHeTa (U3MKK WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHere (QU3MKM JOKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpPYJOBAaHME ISl BBINOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YICHUUYECKHX MPAKTHUYECKUX PA0dOT U JIEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JlemoHCTpanmoHHoe oOopyaoBaHue (GopMuUpyeTcs B COOTBETCTBUU C
NPUHIIMIIOM MUHUMaJIbHOW JOCTaTOYHOCTH W  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JIEMOHCTpAIUN IS
UCCIICIOBAHUS  W3y4YaeMbIX SBJICHUH UM  MPOIECCOB, OMIUPHUYCCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyercst B BUe TeMaTHYECKUX KOMIUIEKTOB U OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHueckue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJDKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :
dbopMupoBaHUE UHTEpECa U CTPEMJICHUSI O0yYAIOMINXCA K HAYYHOMY H3YyUEHHUIO
IPUPOJIBI, PA3BUTUE UX UHTEIUVICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJIe TMO3HaHUS U (POPMUPOBAHUE
UCCJIEIOBATEIBCKOTO OTHOMIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3yYEeHHUS OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKHU;
dbopmMupoBaHue yMEHUN OOBSICHATH SBICHHS C HCIOJIb30BAaHUEM (PU3MUESCKUX
3HAHWWA W HAYYHBIX JI0KA3aTEIIbCTB;
dbopMupoBaHUE TPENCTABICHUNA O poiud (U3UKA JUIST  Pa3BUTHUS  JPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne ITUX IeJiell 00ecrednBaeTcsl PENIeHHEeM CICIYIOIMNX 3a/1ad B

mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO 00IIeTo 00pa3oBaHUs:



. MpUOOPETEHHE CUCTEMBI 3HAaHUN 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTHX,
3aKOHaX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3HKY, 3JIEKTPOAMHAMUKY,
KBaHTOBYIO (PM3HKY U 3JEMEHTHI aCTPO(DU3UKH;

. (GopMHpOBaHUE YMEHUH NOPUMEHATh TEOPETUYECKUE 3HAHMUS IS
00bsicCHeHHs (U3MYECKUX SBIECHUW B MPUPOJAE U s NPUHATHS TPAKTUUYECKUX
PELIEHUI B IOBCEIHEBHOU KU3HU,

. OCBOCHHME CIOCOOOB peUIeHUs pa3au4HbIX 3aJady C SBHO 3aJlaHHOMN
¢uznueckoil MojeNblo, 3a7ad, MOAPa3yMEBAIOUIMX CaMOCTOSITENIBHOE CO3JaHue
du3znueckoi Moy, aJIeKBaTHON YCIIOBUSIM 3a/1a4u;

. NOHMMaHUe (U3MUYECKUX OCHOB U MPUHUMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELY;

. OBJIaJICHUE METOJaMU CAMOCTOSITENILHOIO TUIAHUPOBAHUS U MPOBEACHUS
¢u3nUecKnX  JIKCIEPUMEHTOB, AaHAIM3a W  UHTEpIpeTauuud  HHPOpMaIMH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3ysIbTaTa;

. CO37laHMe YCJOBUHM /JI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o ¢uU3MKE TMepeyeHb JabopaTopHBIX MU
NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBAaHHBIM, YUYWUTEIh JIENAaeT BBIOOD
NPOBEJICHUsI JIa0OPAaTOPHBIX PpabOT U OMNBITOB C YYETOM HMHAMBUAYAIBHBIX
0COOCHHOCTEH 00yYarOIINXCS.



Conep:xanue kypca pusuxu B 10-11 kiaaccax

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®uszuka — Hayka o Inpupoze. HayuHble METOABI ITO3HAHUS OKPYXKAIOLIErOo
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue (U3HUECKUX SBJICHUN W mpoiieccoB. HayuHbie TUmoressl.
duznyeckue 3aKOHbl U TeOpUH. ['paHHIIBIl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AnHanoroBele uW UU(PPOBbIE H3MEPUTETbHbIE TPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe ABUKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTb (CpelHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MaTEepUAIbHOM TOUYKH, MX MPOCKIHUH HAa OCH CHCTEMBl KOOPAMHAT.
CiioxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpSAMOJMHEHHOEe IBIKeHHe. | paduku
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOpPEHHUs, IyTHU ¢ IEepEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe ageHue. Y CKOpeHHe CBOOOHOTO TaeHHs.

KpuBonuneitnoe  gBmkeHue. J[BHKEHHE  MaTrepHalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOW MO MOJYJIFO CKOPOCTBHIO. YTJIOBask CKOPOCTb, JIMHEWHAS
ckopocTk. [lepron u wactora obparmienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE. CHUIOMETP,
JIIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, MILUTIOCTPALINS KHHEMATHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[Ipeobpa3oBanue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue nBuxkeHus Tena, OpOIIEHHOTO O] YTJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.
Hanpasnenne ckopocTr Ipu ABUKEHUHU 110 OKPY>KHOCTH.
Vuenuueckuii skcnepumenm, 1abopamopHsie pabomol



N3ydeHne HEpaBHOMEPHOTO NBWXKEHUS C LEJBIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY IIYTAMH, HPOWICHHBIMM TEJIOM 32
IIOCJIEA0OBATENbHBIE PABHBIE NPOMEXKYTKM BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBm>xeHUs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocutenbHOCTH  ['ammmiies.  Ilepseii  3akoH  HprotoHa.
HNHepunanbHble CUCTEMBI OTCUYETA.

Macca Ttena. Cuna. [Ipunmun cynepno3uuuu cwi. Bropoii 3akon HberoToHa
IUIsl MaTepuanbHOi Touku. Tpetuit 3akoH HproTOHA 111 MaTepUaibHBIX TOYEK.

3akoH BceMHpHOro TtsiroreHus. Cuna TsokecTtu. IlepBasg kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoadduuueHt tpenus.
Cuita conpoTUBIIEHU NPU IBU>)KEHUU Tea B KUIKOCTU WJIU ras3e.

[TocTynarensHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTEIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: ITOAIIUITHUKY,
JIBU>KEHUE UCKYCCTBEHHBIX CIITyTHUKOB.

Jlemoncmpayuu

SBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIii.

HesecoMocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIONIUX B MPYKUHE U
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

UccnenoBanne ycioBUKA paBHOBECHS TBEPAOrO TeENa, HMMEIOMIETO0 OCh
BpaIlICHUS.

Tema 3. 3axkonwl coxpanenus 6 mMexaHuKe

Nmvmnynsc MatepuanbHOW TOYKHM (Teja), CHUCTEMbl MAaTEpPHATbHBIX TOYEK.
NmMmnynbsc cuiabl M M3MEHEHHE HMITYyJIbca Teja. 3aKOH COXpPaHCHHUsS HMITYJIbCa.



PeaxtuBHOE IBUXKEHUE.

Pabota cunbl. MOITHOCTD CHJIBL.

Kunernueckass sHeprusi MaTepualbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU IHEPTUH.

[loreHunanbHas DHEPTHUS. [loTeHunanbHas DHEPTUS yIpyro
nedhopMupoBaHHON  mpykuHbl.  [loTeHiuManbHass  3Heprusi Tena  BOJIU3H
ITOBEPXHOCTHU 3E€MIIH.

[loTeHunanbHble W HENOTEHUMAJIbHBIE  CHIJIBL CBs3p  paboThl
HEMOTEHIHUAJIBHBIX CUJ C HW3MEHEHHEM MEXaHWYECKOW HJHEPIUU CHUCTEMBI TEIl.
3aKOH COXpaHEHMSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u HEynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KONED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBMXKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydeHne abCONIOTHO HEYTIPYToro yAapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U padOThI CUJIbI C U3MEHEHUEM MEXaHUYECKON SHEPIUU
TeJa Ha IIPUMEpE PACTKEHUs PE3UHOBOTO KIYTa.

Paznen 3. MousiekyasipHasi pu3uka M1 TEPMOAMHAMMKA

Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe mBuxkenue. [Auddysus. Xapakrep ABUKEHUS U
B3aMMOJICVCTBUSA YacCTHUI[ BemlecTBa. MoJenu CTpPOEHHsS Ta30B, >XUIKOCTEU U
TBEPIBIX TEJI U O0BACHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana temneparyp
[enbcus.

Mogaens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYCCKOW TEOPHUH HACANbHOro rasza. AOCOIOTHas TeMmIiepaTrypa Kak mepa
CpEIHEM KHHETUYECKOW SHEPruM TEIUIOBOTO JBWXKEHUA dactuil raza. [llkama
temiiepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MeHneneeBa—Knamneipona.
3akon [lanbToHa. M3omporieccsl B MaACaIbHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['padudeckoe TmpeacTaBiIeHUE M3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3zoodapa.

TexHU4YecKne YCTPOHMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu



OnpIThl, JOKa3bIBAIOIIWE JUCKPETHOE CTPOEHUE BeEUIECTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCTUHECHUI.

OmnpiThl 0 1U(DPY3UN )KUIKOCTEH U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita ITepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYIIIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMO/JICCTBUS.

Mopaenb, WTIOCTpUPYIOIIas MPUPOY NABICHUS ra3a Ha CTEHKH COCy/a.

OnbITEl, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHUS UJCaJbHOTO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

OnpeneneHue Macchl BO3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHUM
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY TapaMETPaMH COCTOSIHUS pa3pesKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckas cucreMa. BHyTpeHHSISI SJHEpTUs TEPMOIMHAMUYECKOMN
CHUCTEMBI M CcIocoObI €€ n3MeHeHus. KomnuecTtBo TemioTel U paboTta. BHyTpeHHS s
SHEpPrusi  OAHOATOMHOIO  WACAIBHOTO  rasa. Buuael  Temonepenaydw:
TEIJIONPOBOJIHOCTh, KOHBEKLIMS, U3JIyYEHHUE. Y IeTIbHas TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmnoTel Npu TEIonepeaaye.

[lonsitue 006 aamabatHom mporecce. I[lepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoit 3akon TepmoamHamMuku. HeoOpaTMMoCTh TPOIIECCOB B IMPHUPOJIE.

TermnoBbie MauHbI. [[pUHIUIBI JEUCTBUSA TEILIOBBIX MAIIIWH.
[IpeobpazoBanust 3HEpruM B TEIUIOBBIX MamuHax. KoadduimeHt moae3Horo
nevictBus TerioBod MammHbL [lukn KapHo m ero xoad@uimeHT Mojae3Horo
JEHCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHwUsl, OBITOBOW XOJOAUIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEpPruM Tejia MPU COBEPIICHHH pPadOThl: BBUIET
mpoOku W3 OYTBUIKM TIOJ JEHCTBHEM CXXATOTO BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTPAIUA).

N3meHeHne BHyTpeHHEN SHEPTHUM (TeMIIEpaTypbl) Teja NpH TeIionepeaye.

OneiIT 1mo ananabaTHOMY pacCIIUPEHUIO BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHUBOM ).



Mopenu napoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHusi, PpEaKTUBHOTO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacelmeHHbIl mnap. YaenpHas TEoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIIM3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHuUE TemI0BOro OanaHca.

TexHudyeckne yCTpOWCTBA M MPAKTHUYECKOE TNPHUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTEpPUAOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenune npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl U3MepeHHs BIaKHOCTH.

Habnronenune HarpeBaHust U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MmepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHuKa
Tema 1. dnexkmpocmamuka
OnekTpu3auus Tel. OJNEKTpUYecKuid 3apsan. JBa BHIAa 3IIEKTPUYECKUX
3apsiioB. IIpOBOOHWKM, OUANEKTPUKH M MOJYIMPOBOAHUKH. 3aKOH COXPaHEHHUS
AJEKTPUYECKOT0 3apsiaa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUYECKUI 3apsi.
Onektpuueckoe nosie. Hanpsik€HHOCTD AnekTpuueckoro nois. [Ipuniun

CYIEPHO3UIUM DJICKTPUYECKUX TOJeH. JIMHUKM HanmpsHsKEHHOCTH 3JIEKTPUYECKOTO
TMOJIA.

Pabora cun  snekrpocratmyeckoro  moisa.  [loreHmman.  Pa3HocTh
NOTeHIHANTOB. [IpOBOAHUKM W JUAJIEKTPUKHA B 3JIEKTPOCTATHYECKOM MOJIE.
Jnsnexrpruyeckasi MpOHUIIAEMOCTb.

DnekTpoéMkocTh. KoHeHcaTop. DIeKTpOEMKOCTh MII0CKOr0 KOHAEHCATOPA.
DHeprus 3aps)KEHHOr0 KOHAECHCATOopa.



TexHuyeckue YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3alluTa, 3a3€MJICHHE DJIEKTPOINPUOOpPOB,
KOHJICHCATOp, KOIMMPOBAJIbHBIN anmapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUECKOE TIOJI€ 3aAPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMPNIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUIONIAIA
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHHUS JJIEKTPUUYECKOrO TOKA.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEJIIbBHOE CONPOTHUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE IPOBOIHUKOB.

Pabora onexktpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOr 0 TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIEHUE HCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAsE  MPOBOJAMMOCTb  TBEPABIX  METAJUIOB. 3aBUCUMOCTb
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobOcTBeHHas 151 IIPUMECHas ITPOBOJIMMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUSA. DIEKTPOIIH3.

DNeKTpuueckuii TOk B Ta3zaX. CamMOCTOSITeNbHBIM M HECAaMOCTOATEIbHBIN
pazpsaa. Momuus. [Ltazma.

TexHnueckne YCTpOMCTBA UM IPAKTUYECKOE NPUMEHEHHE. AaMIIEPMETD,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIN AHO/I, FaIbBAHUKA.



Jlemoncmpayuu

N3mepeHure cuibl TOKA U HANPSKEHUS.

3aBUCUMOCTb CONTPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JJIUHBI,
IUIOLIAAH MOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwMmeliaHHOe COeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HSIEKTpOABMXKYLIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOJAUMOCTD TUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyeHue cMenaHHoro COeIMHEHUSI PE3UCTOPOB.

N3mepeHue 3neKTpOABMKYIIEH CUJIbI UCTOYHUKA TOKA M €ro BHYTPEHHEro
COTPOTHUBIICHHUSI.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kilacce OCyIIECTBIISETCS C
Y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMu MaTEMaTHKH,
OMOJOTHH, XUMUH, TeoTrpadUu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAY4YHOT'O
MO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnoresa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelIeHUWE CUCTEMBl ypaBHEHWW, JWHEWHas QyHKIHS,
napabosa, rurnepOosa, ux rpa@uKku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE ()YHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIUU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexannyeckoe NBUKEHUE B JKUBOW mpupone, auddysusa, ocMmoc,
TETJIOOOMEH KMBBIX OPraHU3MOB (BHJIbI TEIUIONEpEaaur, TEINIOBOE PaBHOBECHUE),
ANEKTPUUYECKUE SIBIICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEN 1

ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJUIOB, JJICKTPOJIMTUYECKAs IUCCOLMALINSA,
rajbBaHUKAa.
T'eoepacghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHUE ABUKEHUI C HCIOJb30BAHUEM MEXAHHU3MOB,
Y4E€T TpEHHMS B TEXHUKE, MOJIIWIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYrue), JIBUTATENIb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBON XOJOIWUIBHUK, KOHIAULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUajJoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHYECKas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopBl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. In1eKmpomacHUmMHaAs UHOYKYUA

IlocTostHHBIE ~ MarHuThl.  B3amMOACHCTBHME  IMOCTOSHHBIX  MarHuTOB.
MarautHoe mone. Bektop wmarHutHOM wuHAyKIMU. [lpuHuun cyneprno3unuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JWHUM MarHUTHOU
WHJIYKIUH TOJIs1 TOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOKOM. KapTuHa JMHMN WHIYKIUU
MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO HPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKH ¢ TOkOM. OnbIT DpcTena. BzaumoieiicTBre MpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBJiieHUE. [[BrKeHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SlBneHne AJIEKTpOMAarHuTHOM WHAYKOUHU. [lOTOK BekTOpa MArHUTHOM
UHIYKIUUA. OJEKTPOABMXKYIIAs CWJIa UHIAYKIUU. 3aKOH SJICKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nanekTpuueckoe Tmoje. DJIEKTPOABUXKYINAs CUJIa HHIYKIUUA B
MPOBOJIHUKE, NBKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBJEHHME CaMOMHAYKIIMU. OJEKTPOABHXKYIIAs CuUJa
CaMOWHIYKIIHH.

DHEprusi MarHUTHOTO TIOJIST KATYIIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHU4YecKkne YCTPOWCTBA MW MPAKTUYECKOE IPUMEHEHHUE: ITOCTOSTHHBIE
MAarHuThl, BJIEKTPOMATHUTHI, HJIEKTPOABUTaTENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW WHYKIIU Y.

IIpaBuno Jlenua.

3aBUCHMOCTb JIEKTPOJABHKYILEH CHIIBI MHAYKIIUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS NOCTOSHHOIO MarHUTa Ha PpaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumMHble Koa1ebanus

Konebarenbnas  cucrtema.  CBOOOJIHBIE  MeXaHWYeCKHe  KoyeOaHMUs.
['apmonnyeckue xonebanusa. I[lepuon, vacrtora, ammiutyaa U ¢asza KojaeOaHHil.
[IpyxuHHBIN MadATHUK. MaTeMaTUYeCKU MasTHUK. YPaBHCHUE TapMOHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHType. AHAJOTHUA MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUS
HHEPTUU B UJCATHHOM KOJIeOATeIIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BhIHY)ICHHbIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyX)1eHHBIE 2I€KTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JEHUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKa H
HaNPSIKEHUS.

Tpauchopmarop. IIponsBoacTBo, nmepenaya u mMoTpeOICHUE DIEKTPUISCKON
SHEPIruM. DKOJOTHYECKUE PUCKU MPHU MPOU3BOJACTBE 3eKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: JJIEKTPHUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu
UccnenoBanne mnapamMeTpoB KoyieOATeNbHOW CHUCTEMBbl (MPYXUHHBIA WK

MaTeMaTU4eCKU MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA UM HaNPSKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHanc mnpu moOCIENOBAaTENbHOM COEIUHEHUU PE3UCTOpPa, KaTYLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MEpUOAa MalbIX KOJIeOAaHUM Ipy3a HAa HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanne TmepeMEHHOr0 TOKa B LENM U3  IOCJEI0BaTEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJHBI, yclioBUA pacnpoctpaHeHus. Ilepuoa. CkopocTh
pacnpocTpaHeHUsi W JJIMHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anekTtpomarautHoil BoiHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHUE, MpeIoMIIEHUE, Moysipu3aius, nudpakims,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpriMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paTUOCBSI3U U TeNEeBUCHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEN CPEIbI.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTMKA B TEXHUKE M MEIULHMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGmronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/I0N U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
MpesioMJIeHUEe, Noaspu3anus, Judpakuus, HHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. I[IpsgMoiMHENWHOE pacIpoOCTpaHEHUE CBETa B
ogHOpoaHoOu cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomieHus. IlonHoe BHyTpeHHee oTpaxenue. lIpeaenbHbld yros MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue W pacceuBaroniue JuH3bL. ToHkas suH3a. DOKycHOE
paccTosiHUEe M ONTHYECKas cuilia TOHKOW nuH3blL. [locTpoeHue u3zoOpakeHUi B
COOMpArOIINX U pacceuBaronux JnH3ax. MopMysa TOHKOUM JIMH3BI. Y BEJIMUYCHHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuaTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakinuonHas pemérka. YciaoBHe HaOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapar, NPOEKIHUOHHBIN ammapatr, MHUKpPOCKON, TEJIECKOI, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETa.
OnTudeckue mpuOopsHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanre cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJaccuyeckor  mexaHuku.  [locTynatsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHM U COKpPAILCHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u I3HEPTUM (HOTOHA C €T0 YACTOTOU. DHEPTHS
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccieaopanue Gororddexra. Onbitel A. I'. CtoneToBa. 3aKOHBI

dotoaddexra. YpaBuenue DitnmreiriHa mist horodddekra. «KpacHas rpanuma
doTorddexra.

JlaBnienue ceera. OneiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpOWCTBA M NPAKTHYECKOE NpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, colHeUHas 6aTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanetapnas mogmens aroma. lloctymatel bopa. M3nyuenme u mnorniomieHue
GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactun. Boaubl e bpoiis. KopnyckynnsipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JT0KA3bIBAIOIIME CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydyeHus. CpoiictBa anb(a-, Oera-, ramMma-u3Iy4eHHUs.
Binsinue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. HyknonHas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jledext macce siapa.
SnepHble peakuuu. Jlenenue u CUHTE3 s11€ep.
Anepnsiii peaktop. TepMmosnepHbiii cuHTe3. [IpoOGiaeMbl W TEpPCIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.
TexHu4eckne ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHUE: T03UMETP, KaMepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLINUX YaCTHLL.
Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpHUKaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sSpKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHlla U 3BE3.
3BE31bI, NX OCHOBHBIE XapAaKTEPUCTUKHU. JlmarpamMma «CHEKTPAJIBbHBIM KJAcC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJICIOBATEIBHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY JIJIs 3BE3]1 IIIaBHOM MOCIEA0BATEIbHOCTH. BHYyTpeHHEe CTpoeH e



3B€31. COBpEeMEHHBIE MPEIACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxenne m nBwxenue ConHua B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
rajgakTHK.

Bcenennas. Pacmipenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoii. Meraranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUM I Onpe/ieNieHus MOJI0KEHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIynbl, ianet, Mneunoro Ilytu.

O6o0maromuiee NOBTOPEHNE

Ponpr ¢u3ukm W acTpOHOMUM B ODKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3THYECKON cepax AesTENbHOCTA YeNOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAyYHOW KapTHHE MUpPA, pOJib (PU3NUECKON Teopuu
B (GOpMHUpPOBaHWUU TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEIMETHBIX CBS3€d C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumoresza, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CHCTEMBl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(yHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKH TOI00HMS TPEYrOJIbHHUKOB,
OTIpEJICIICHHE TUIOIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkrpuyeckue SBICHUS B JKUBOW mpupone, KonebaTrenbHbIC
JNBH)KEHUS B JKMBOW MPHUPOJIC, ONITUUYECKUE SIBJICHUS B )KUBOW MPHUPOJIE, NEHCTBUE
paauanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEJl, MEXaHM3Mbl O0pa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CIEKTPaIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MIIM, 3aJIeKM MAarHUTHBIX  PYI,
(poTochEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3AaHUE 3EMIIETPSICEHHIA.

Texnonozua: JAHUM DJIEKTPONEpPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, tenedoH, CBY-meub, MPOCKIMOHHBINA armapar, BOJOKOHHAas ONTHKA,
coJiHeYHas Oarapes.



HﬂaanyeMble PE3yJabTaTbl U3YUYCHUS yqeﬁﬂoro npeamMera «DPu3uKa»

OcBoenne yueOHOro mpenmera «QPusnka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpaszoBaHusi (06a30BbI YpPOBEHB) JOHKHO OOECMEUYUTh JOCTHXKCHHE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEIAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIC PE3yIbTAaThl OCBOCHHS yueOHOro npeamera «Dusnkay T0IKHBI
OoTpakaTb TOTOBHOCTb U  CIOCOOHOCTh OOYyYalOLIMXCS  PYKOBOJICTBOBATHCA
chopMUpOBAaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIIMH,  TO3UTUBHBIX  BHYTPEHHHX  YOEXKIEHHH,  COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIeCTBa, paclIupeHue >XKU3HEHHOTO
OMbITa W OMbITA JICSITEIBHOCTH B MPOIECCE pean3allid OCHOBHBIX HaIlpaBIICHHUI
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:
1) rpaIaHCKOT0 BOCITUTAHMS:
c(hOpMUPOBAHHOCTD IPAKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;
NPUHATHE  TPATUIMOHHBIX  OOIEYEIIOBEUECKUX T'YMAHUCTHUYECKUX U
JEMOKpPAaTUYECKUX LIEHHOCTEM;
TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allNy;
YMEHHUE B3aUMOJIECTBOBATh C COLUAIILHBIMA HHCTUTYTaAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;
2) NaTPUOTHYECKOT0 BOCITUTAHMS:
c(hopMHUPOBAaHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
NaTPUOTU3MA;
[HEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JIOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DMBHKU U TEXHUKU;
3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,
CIIOCOOHOCThH OIEHWBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;
OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAyIIEero;
4) 3¢TeTHYEeCKOT0 BOCITUTAHUS:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOI0 BOCTIMTAHMS:

MHTEpPEC K Pa3iIuYHbIM cdepaM NpodecCHOHATbHOU NEATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPILIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PIKOJIOrHYeCKOr0 BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KyJIbTYPhl, OCO3HAHHUE TIJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JeATEIbHOCTH HKOJIOTMYECKOM HampaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOM JIeITeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHHs  (UBMKU  OCYIIECTBIATH  MPOEKTHYIO W HCCIEI0BATEIbCKYIO
NEeATEbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYIUPOBATh W aKTYalIM3UpOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATH MU ICITeILHOCTH, 3a1aBaTh MapaMeTPhl U KPUTCPUHU UX
TOCTHKCHUS,
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUS B  pacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThIBaTh IJIAH PEIICHUs MPOOIEMBI C YIETOM aHATN3a UMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
IeJI5IM, OIICHUBATh PUCKH TOCIIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATh W  BBINIOJHATH pabOTy B  YCIOBHUSX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUU )KHU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciienoBaTeibcKue TeCTBUSA:
BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOHUCKY
METOJIOB pEHICHHs 3aiad (PU3NYECKOTO COACPNKAHHS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHHIO B Pa3IMYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3JJaHUU YYE€OHBIX IPOECKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3upOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAaXOAUTh apryMEHTHI IS JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHIS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEUICHHWS 3aJayd  pPe3yibTaThl,
KPUTHYECKU OLIEHWBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIMPOBATH COOCTBEHHBIE 3a/lladyl B 00pa30BaTEIHLHOM
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHHWS 10 (U3HKEe B TPAKTUISCKYIO 00IacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpUrMHAIbHBIE IOJIXO/Ibl U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COAEPIKAHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTU3allMI0 M MHTEPIpPETaLni0 MHPOpPMALUU pa3iIMYHbIX BUIOB U (popm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN AProOHOMUKH, TEXHUKH O€30IMacHOCTH,
TUTUEHBI, PECcypcocOepekeHUs, IMpPaBOBBIX U ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEp)KaHUS B pPa3NWYHBIX (opmarax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJIEBOU ayJUTOPHH, BRIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3alUu.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIITh  OOILIEHHE HAa ypoKax (U3NKA U BO BHE-ypOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMdi W CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO U JIOTUYHO M3JIararb CBOIO TOUYKY 3PEHUS C MCIIOIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHMMAaTh Y HWCIIOJb30BaTh IIPEUMYIIECTBA KOMAHAHON Y WHIWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX IEHCTBUH € y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YEHA KOJUUICKTUBA,

IIPUHUMATHh  [EJIM  COBMECTHOW  JEATEIBHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ INOCTHIKEHUIO: COCTaBIIATH IUIAH JIEUCTBUH,
pacnpenensiTh poid € Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIATh PpPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAaJa MU KaXKAOINO y4YaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThbI, OLICHMBATh HJEU C [O3ULMU HOBHU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHbIEe YHHBepcaJbHbIe y4eOHbIe AelcTBUS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JAaCTH
(GU3MKH W acCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl ¢ Y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKd Y4eOHOTO TMpeJAMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHUIA,

JIeaTh OCO3HAHHBIN BBIOOP, ApTyMEHTUPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTD 3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIocOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHHUIO HPYIAUIMH B 00JIaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIllUsSIM, BHOCUTH KOPPEKTHBBHI B JCSITEIBHOCTB,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  PEQIIEKCHU  KAaK  OCO3HAHUSA
COBEpINAEMbIX JEUCTBUA W MBICIHUTEIBHBIX MPOIECCOB, HX PE3yJIbTaTOB U
OCHOBaAHUI;



MCIIOTB30BaTh MPUEMBI peICKCHH JIJIsl OLIEHKU CUTYaIluH, BBIOOpa BEPHOTO
peleHus;

YMETb OIICHUBATh PUCKU M CBOEBPEMEHHO MMPUHUMATDH PEIICHUS TI0 X CHUKCHHUIO;

NPUHAMATh MOTHUBBI W apPryMEHTHl JPYrHMX TMPH aHaju3e pe3yJbTaToB
TeSITeIbHOCTH;

NPUHUMATH ce0s, MOHNMasi CBOM HEJIOCTATKH M JOCTOMHCTBA;

OpUHAMATh MOTUBBI W aPTyMEHTHl JPYrHMX TMpH aHaIHW3€ pe3ybTaToB
JeSITeNbHOCTH;

NPU3HABATH CBOE MPABO M MPaBO APYTHX Ha OLTHOKH.

B mporecce mOCTHKEHUST JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHSI TMPOTPAMMBI TIO
¢uzuke I8 ypoBHS  cpeAHero  o0miero  oOpa3oBaHUs Yy O0yYaroluxcs
COBEPIICHCTBYETCS IMOILIMOHATbHBIN WUHTEJUICKT, Ipeanoararomun
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIOYAIONIETO CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIHLHOE
COCTOSIHWE, BUJICTH HANpPAaBICHUS Pa3BUTHSI COOCTBEHHOW ASMOIMOHAIBHON chepsl,
OBITh YBEPCHHBIM B ce0¢;

CaMOpPETYJIMPOBAaHUSA, BKJIIOYAIOMIETO CaMOKOHTPOJb, YyMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE  TIOBEJIEHHE, CIIOCOOHOCTh  aJanTHpPOBATBhCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIOYAIOIIEH CTpPEMJIEHHME K JOCTHKEHUIO LEIU U
ycrexy, ONTHMM3M, HWHHIMATHUBHOCTb, YMEHHE JEeMCTBOBAaTh HCXOAS U3 CBOUX
BO3MO>KHOCTEH;

SMIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHHMMAaTh 3MOLIMOHANBHOE COCTOSHUE
APYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBIEHUU OOLIEHUS, CHOCOOHOCTh K COUYBCTBUIO U
COIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIHOCOOHOCTh BBICTPAMBATH OTHOLICHUS C
APYTUMU JIIOIbMHU, 3a00TUTHCS, IPOSIBIATh MHTEPEC U Pa3peliaTb KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kjacce mpeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax poiib U MecTo (u3uku B (QOpMUpPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHHS HM3YyYEHHBIX (OU3UYECKUX  MOJENeH:
MaTepHalibHasi TOYKa, WHEPIHANbHAs CUCTeMa OTCuY€Ta, abCONIOTHO TBEPIOE TEIo,
WJICAIBHBIN Ta3, MOJEIW CTPOCHUSA Ta30B, KUAKOCTEW W TBEPABIX TEJ, TOUYECUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacro3HaBaTh (U3MYECKHE SIBICHHS (IIPOLECCH) U OOBSCHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETHUYECKOM TEOPHUHM CTPOECHUS BEIIECTBA U
AJIEKTPOJUHAMUKNA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSMOJWHENHOE JIBUKCHUE,



CcBOOO/IHOE TaJICHHE TEN, JBWKEHHE IO OKPYXHOCTH, HWHEpLHs, B3aUMOJCHCTBHE
ten, nuddysus, OPOYHOBCKOE [BM)KEHHE, CTPOCHHE >KHMJKOCTEH W TBEPABIX Tel,
U3MEHeHHe o0béMa Tel MpH HarpeBaHuu (OXJIAXKIEHHM), TEIUIOBOE pPaBHOBECHE,
UCHapeHue, KOHACHCALWA, IUIABJICHHE, KPHUCTAUIM3alUs, KUICHHE, BIAXKHOCTD
BO3/yXa, MOBBIIICHUE JIaBJICHHS ra3a MpU €ro HarpeBaHWH B 3aKPBITOM COCYIIE, CBA3h
MEXIy IapaMeTpamMHM COCTOSHHUSI Taza B M30Ipoleccax, »JJEKTpu3auus Ted,
B3aUMOJICHICTBUE 3aPsA/I0B;

ONKCHIBATh MEXAaHWYECKOE MABM)KCHHE, WCIONb3Ys (QU3NYECKHEe BEIUYMHBI:
KOOpJMHATa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUja, UMITYJIbC
Tella, KWHETHYECKas »JHEpPrusi, IMOTCHIMAIbHAas DJHEprus, MexXaHudeckas pabora,
MeXaHU9eCcKasi MOIIHOCTb; TIPY ONMUCAHUH MPABUIBLHO TPAKTOBATH (DU3MUECKHUNA CMBICIT
UCTIONB3YEMBIX BEJIMYMH, HMX OOO3HAueHWs W EAWHMIBI, HAXOAWTHh (OPMYIIHI,
CBSI3BIBAIONINE TaHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMH BEIUYNHAMH,

OTHCHIBATh U3yUYCHHBIC TETVIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBJICHUS, UCIIOJIb3YS
dbu3uYecKre BEIWUYWHBIL: JaBJICHUE Ta3a, TeMIepaTypa, CPeIaHsIss KUHETHUECKas YHEPTHs
Xa0THYECKOTO  JIBIDKCHHS  MOJICKYJ, CpPEIHEKBaJpaTUYHas CKOPOCTh  MOJICKYII,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI JHEPrusi, padora rasza, KO3G(HUIIMEHT MOJIE3HOTO
JEUCTBHS TETUIOBOTO JBUTATENS; MPU ONMHUCAHWHM MPABUIBLHO TPAKTOBATH (PUIHMUECCKUIA
CMBICJT HCIIOJIb3YEMBIX BEJIMYMH, X OOO3HAYCHHUS WM CAWHUIIBI, HAXOJIUTHh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU BEJIMUUHAM;

ONUCHIBATh W3YUYCHHBIE AJIEKTPUYECKUE CBOMCTBA BEHIECTBA U DJICKTPUUECKHUE
sSBICHUS (MPOIECChl), HCTOJB3Yys (U3UYECKUE BEIUYMHBI: JJICKTPUUYCCKUN 3aps,
AJIEKTPUYECKOE T0JIE, HAPSIKEHHOCTD MOJIsl, MOTEHIUAJI, PA3HOCTh MOTEHIMAJIOB; IPHU
OMHMCAHWUN TPABWJIBHO TPAKTOBaTh (HM3WUYECKUN CMBICT HCIOJBb3yeMbIX BEIIMYHUH, HX
0003HaYCHUSI W CIWHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3HYECKYIO
BEJIMYUHY C APYTMMH BEJIMUYUHAMU;

aHAJM3UPOBaTh (DU3WUECKUE TPOLECChl W SIBJICHUSA, HUCIONb3ysa (HHU3NUECKUE
3aKOHBI W TIPUHIIMIIBI; 3aKOH BceMupHOro Tsarotenus, |, I u III 3akonsr HeroToHa, 3aKOH
COXpAaHEHUsS] MEXAaHHWYECKOW HHEPruM, 3aKOH COXPAaHCHUS WMITYJIbCa, IPUHITUII
CYyHEpIIO3UIIMA  CWJI, TPUHIMII PaBHONpPABUS HHEPUHAIBHBIX CHUCTEM OTCU€Ta,
MOJICKYJISIPHO-KUHETUYECKYI0O TEOPUIO CTPOCHHUS BEIECTBA, T'a30BbI€ 3aKOHBI, CBA3b
CpelHel KWHETUYECKOM OHEPruM TEIUIOBOTO [BIDKEHHUS MOJIEKYT C aOCONIOTHOM
TeMIEepaTypoil, MEpPBbI 3aKOH TEPMOJMHAMMKU, 3aKOH COXPAHCHHS AJIECKTPUYECKOTO
3apsa, 3akoH KynmoHa, mpu 3TOM pa3iaudaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BBIPaXEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NMPUHIMIILI JICHCTBUS MAIWH, TPUOOPOB U TEXHUUYCCKUX
YCTPOMCTB; pa3InyaTh YCJIOBHS HMX O€30MacHOTO HKCIOJB30BAaHHUS B TOBCEIHECBHOM
KU3HU,

BBITIOJHATh OKCIIEPUMEHTHI 110 HCCJICJOBAaHUI0 (PU3MYECKUX SIBICHHH W
MPOIIECCOB C HCIOJb30BAaHUEM TMPSIMBIX, W KOCBEHHBIX HW3MEPECHHH, IPU OSTOM
dbopMmynupoBath mpooOsemMy/3agadyy M THUIOTE3y  y4eOHOTO  DKCIIEpUMEHTA,
cobupath YCTAHOBKY H3 TPEIJI0KEHHOT0 OOOpYyAOBaHMS, MPOBOAUTH OIBIT U



bopMyTHUpOBATH BEIBOBI,

OCYIIECTBJISITh TMPSIMbIE M KOCBEHHBIE W3MEpPEHUs (U3MYECKUX BEJIUYUH, MPU
TOM BBIOMpATh ONTUMAIBHBIN CIOCOO W3MEpPEHUs] W MCIOJIb30BATh W3BECTHHIE
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCTIEOBAaTh  3aBUCUMOCTH  MEXIYy  (U3MYECKUMH  BEJIMYMHAMU  C
WCIIOJb30BaHUEM TIPSMBIX H3MEPEHUN, TpPH H3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
buKcupoBaTh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYUH B BUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCIEIOBAHNUS,

coboaTh TpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HUCCICAOBAaHUN B
paMKax y4eOHOTO DOKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEIbCKOH W  MPOEKTHOU
NESATeIbHOCTH  C UCIOJIb30BAHUEM HU3MEPUTENBHBIX YCTPOUCTB W J1aOOpPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THBIC 3aJ]a4u C SIBHO 3aJaHHON (DU3WYECKOU MOJICTbIO, UCTIOIb3Ys
dbu3uYeckre 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/Ja4d BBIOWPATH
(bU3HUYECKYI0 MOJIENb, BBIACATh (PU3NUECKUE BEIUYMHBI U (OPMYJIbI, HEOOXOIUMBIE
Uil e€ pelieHus, MPOBOJUTh Pacy€Thl W OICHHWBATh PEATBHOCTH IOJYUYEHHOTO
3Ha4YCHUS (PU3NUECKON BETUUUHBI;

pelaTh KauyeCTBEHHBIE 3aJlauyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYUBYIO
LEMOYKY pacCyKIECHU C ONOpOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue siBICHMUS;

UCIIOJIb30BaTh MPU PEHICHUH Y4eOHBIX 3aJlady COBPEMEHHbIE HMH(OpMAIMOHHbBIE
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpPUPOBAHUSA, WHTEPHPETAUUH M TPEICTAaBICHUS
y4eOHOM ¥ HAay4YHO-TIOMYJSpHOM HH(OpMalUU, TOJYYCHHOW U3  Ppa3IUYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYHaeMyI0 HH(OPMAIIHIO;

OPUBOJIUTh TPUMEPHl BKIAJa  POCCUUCKMX U  3apyOCKHBIX  YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, 00BICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (U3MKE B TOBCEAHEBHOW IKU3HU
st oOecrieueHus 0€30MacHOCTH TpU OOpalIeHUd ¢ TPUOOpaMH M TEXHUUYCCKUMH
YCTPONCTBAMHU, JJII COXPAHEHUS 370POBbSI U COOMIOACHUS HOPM 3SKOJIOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;

pabotaTh B TpyHIe C BBINOJHCHUEM pPA3JIHYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh pabdOTy TpyNNbl, PAUUOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYallMSIX, aJ€KBAaTHO OLICHUBATH
BKJIQJI Ka)Or0 U3 YYaCTHUKOB I'PYIIIbI B PEUICHUE PACCMATPUBAEMON TPOOITIEMBI.

K koniy oOydyenust B 11 kjiacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSA YMEHUM:

JEMOHCTPUPOBATh Ha IMpuUMepax pojib U MecTo (u3uku B (HOpMUpPOBAHUU
COBPEMEHHOM HAy4dyHOW KapTUHBI MHPA, B PA3BUTUHA COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUM, B NPAKTUYECKON JESITEIbHOCTH JIIOAEH, UEJIOCTHOCTh WU E€IUHCTBO



(u3HUeCcKON KapTUHBI MUPA;

YUHUTHIBATh TPAHUIIBI TPUMEHEHUSI U3YUEHHBIX (PU3MUECKUX MOJIENICH: TOYCUHBIH
ANEKTPUUYECKUI 3apsil, JIyd CBETa, TOUCUHBIM UCTOUHUK CBETA, Si/IEPHAsE MOJIENb aTOMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOTO si/ipa MpU pelieHuu (GU3nYecKux 3a1ady;

pacrio3HaBaTh (pU3MYECKHE SIBICHUS (IIPOIECCh) U OOBSICHATH MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKH W KBAHTOBOW (U3UKU: DJIEKTPUUYECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUUECKOE, MArHUTHOE JCHUCTBUSI TOKa, B3aUMOJCHCTBHE
MAarHUTOB, SJIEKTPOMArHUTHASI UHIYKIUSI, JCHCTBHE MAarHUTHOTO TOJIsI Ha MPOBOJIHUK
C TOKOM M JBWXKYIIMICS 3apsij, OJICKTPOMArHUTHBIE KOJeOAHWS ¥  BOJIHBI,
npSIMOJIMHEHHOE pacnpocTpaHeHue CBeTa, OTpa)keHHe, pesioMJICHUE,
unTtepbepeHuus, audpakuus U [OOJSpU3AIUsS  CBETa, JUCIEpPCUS  CBETa,
dotoanektpuueckuii 3pdext (hororddekr), cBeTOBOE IaBlICHHE, BO3ZHHUKHOBEHHUE
JUHENYaToro CHeKTpa aroMa BOJAOPOJA, €CTEeCTBEHHas U  HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh M3YYCHHBIC CBOWCTBA BeIIeCTBA (JIEKTPUYECKHUE, MAaTrHUTHBIC,
ONTHYECKUE, DIEKTPUUECKYIO MPOBOAUMOCTD PA3JIMUHBIX CPENl) U DJICKTPOMArHUTHBIC
SIBJICHUS (MIPOIECCHI), UCTIONB3Ysl (PM3UYECKUE BEIIMUUHBI: DJICKTPUUCCKUM 3apsl, CUila
TOKa, DJIEKTPUYECKOE HAMpPsHDKEHHE, JJIEKTPUUYECKOE COIMPOTHUBICHHE, Pa3HOCTh
MOTEHIIUATIOB, AJIEKTPOJBIKYINAS Cuia, paboTa TOKa, MHAYKIIMS MarHUTHOTO MOJIA,
cwia Amnepa, cuia JlopeHiia, MHIYKTUBHOCTh KaTYIIKHU, YHEPTHUS AJIEKTPUUECKOro U
MarHUTHOTO TOJIeH, IepUo U 4acToTa KojeOaHuii B koie0aTeaIbHOM KOHTYPE, 3aps U
CWJIa TOKa B TPOLIECCE TapMOHUYECKHX AJIEKTPOMArHUTHBIX KoseOanuii, (pokycHoe
pacCTOSIHME W ONTHYECKash CWia JIMH3bI, MpPU ONHCAHWHM TPABUIBHO TPAKTOBATH
(U3MYECKHI CMBICI UCIIOJIb3YEMbIX BETUYUH, UX 0003HAUYCHHS ¥ €AMHUIIBI, YKa3bIBAThH
(dbopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUYMHY C IPYTUMU BEIMYNHAMU;

ONKCHIBATh W3YYCHHBIE KBAHTOBBIC SIBIICHHUS U MPOIECCHI, HCIOJIb3Ys
¢du3nUecKkre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa
CBETa, DPHEPrUsi U UMIMYINbC (HOTOHA, MEPHOJ MOIypacIaga, YHEPTUsl CBSI3H aTOMHBIX
snep, MpU ONMHCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOIB3YEMBbIX
BEIIMYMH, UX OOO3HAYCHHS W E€IUHUIIBI, YKa3blBaTh (OPMYIbI,  CBS3BIBAIOIINE
JaHHYI0  (DU3WYECKYyl0  BEJIMYHMHY C JAPYTMMH BEJIMYWHAMH, BBHIYUCIATH 3HAUCHHE
(br3UYeCKO BEIMUNHEI;

aHANMM3UPOBATh (PU3MYECKHUE TMPOIECCHl M SIBICHHS, HCIONB3YS (U3HUECKHE
3aKOHbl W TMPUHLMNBI: 3aK0OH OMa, 3aKOHBI MOCJEA0BATEIBHOTO U MNapaJlieIbHOTO
COCOMHEHUS NPOBOAHUKOB, 3akoH J[koyns—JIeHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIHWHU, 3aKOH MPSIMOJMHEHHOTO paclpOCTpPaHEHUs CBETa, 3aKOHBl OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETA, ypaBHEHUE DWHINTEHHA 17151 poTodddexTa, 3aKoH
COXpaHEHMSI DHEPruM, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH  COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpPaHEHHUsI MaCCOBOTO UKclia, MOCTYJaThl bopa, 3akoH
PaIMOaKTUBHOTO pacliajia, Mpu 3TOM pa3JiMyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BbIPAXKEHUE U YCIOBUS (TpaHULlbl, 00J1aCTH) NPUMEHUMOCTH;



OMpENENATh HaMpaBJICHUE BEKTOpa HMHIYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA
C TOKOM, cuibl AMriepa u cuibl JlopeHna;

CTPOUTH U OMHUCHIBATH W300paXKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOMH
JIMH30M;

BBITIOJIHSITh  OKCIIEPUMEHTBHl MO HCCICAOBAaHUIO (DU3NUYECKUX SBICHUN U
MPOIIECCOB C MCIOJIb30BAHHEM TPSIMBIX, U KOCBEHHBIX HW3MEPEHUN: MPU HTOM
dbopmynupoBaTh mnpobiemMy/3amady U TUMNOTE3y  Y4eOHOrO  DKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOIO0 O0OpYAOBaHHUS, MPOBOJIUTH OIBIT U
bopMyIHUpPOBATH BEIBOIBI,

OCYIIECTBJISITh TPSMbIE M KOCBEHHBIC H3MEpEeHUs (U3UYECKUX BEIUYUH, TPU
9TOM BBIOMpATh ONTHUMAJBHBIA CMOCOO0 W3MEpPEHUs] W MCIOJIb30BAaTh W3BECTHHIE
METO/bI OIEHKHU TOTPEUTHOCTEN U3MEPEHUI;

UCCJIEZIOBAaTh 3aBUCUMOCTH (PU3UUYECKUX BEIUYMH C HUCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUN: TMPH OSTOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTU (DU3UUECKUX BEJIUYUH B BUJIC TAOIUI] U TpaduKoB, ae1aTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

coOroaTh TpaBUiia 0€30MacHOTO TpyJa MPU MPOBEICHUHM HCCICAOBAHUN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4YeOHO-UCCICAOBATEILCKOW H  IPOCKTHOM
JESTENBbHOCTH  C HCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB W J1a0OPATOPHOIO
000py1I0BaHMS;

pemath pacy€THBIC 3a/1a4u C SIBHO 3aJJaHHON (pU3MUECKON MOJEINbI0, UCTIONb3YS
¢u3znueckre 3aKOHBI M MPHUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud BbIOMpATH
bu3nUecKyt0 MOJEINb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (HOPMYIBI, HEOOXOAUMbIE
Uil €€ peuieHus, MNPOBOAUTH pPAcy€Thl U OIEHUBATH PEATBHOCTH IOJIYYEHHOIO
3HaueHUs (PU3NYECKOI BETUUMHBL;

pemaTh KauyeCTBEHHBIE 3aJayd: BBICTPAUBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCyKIECHU C OMOpOM Ha U3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIOJIb30BaTh MPU PEHICHUH y4eOHBIX 3a/lad COBPEMEHHBbIE WH(OpPMAIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUSA, HUHTEPIPETAUHH K TPEJICTABICHUS
y4eOHOW ¥ HAay4YHO-TIONMYJISApHON HHPOpMAanuM, TOJYYCHHOW U3  Pa3TUIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MMOTYy4aeMyI0 HH(POPMAIIHIO;

OOBSCHATH MPUHIIUTBI JEHCTBUS MAIIWH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3inyaTh yCIOBUS UX O€30MaCHOr0 UCIOJIb30BaHUS B MOBCEIHEBHOM KU3HU;

OPUBOAUTH TMpPUMEPHl BKJIAJa  POCCUMCKUX U 3apyO€kKHBIX  yUYEHBIX-
(GU3UKOB B pa3BUTHE HAayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BATh TEOPETHUECKUE 3HAHUSA MO (PU3NKE B TIOBCEIHEBHON JKHU3HU
U1l obecrieueHuss 0€30MaCHOCTU TMpU OOpalleHuUu ¢ NpUOOpaMu U TEXHUYECKHUMU
YCTpPOMCTBAMHU, IS COXPAHEHHUSI 3A0POBbSI U COOJIOJAEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYIIE C BBHIMNOJHEHHEM Pa3IMYHBIX COLMAJIBHBIX pOJIEH,



IUIAaHUPOBAaTh pabOTy TPYNIbl, PALNMOHAIBHO paCHpEAeNiATh OO0S3aHHOCTH U
IJJAHUPOBATh JESATEIBbHOCTh B HECTAHAAPTHBIX CHUTYalMsIX, AaJE€KBATHO OLEHUBATH
BKJIaJl Ka)KJOT0 U3 YYACTHUKOB I'PYIIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOJIEMBI.



TemaTnueckoe INTAHUPOBAHHUE

Tematnueckoe miuanupoBanue mno ¢usuke ans 10-11 kmaccoB cocTaBiaeHO ¢

ydyeToM paboueil mporpaMmbl BOCIUTaHUS. BocmurarenbHbI MOTEHIHUAT JaHHOTO

yuyeOHOro mnpeaMera OO0ecrnedyuBaeT pealu3aluio CIEAYIOIUN IeJIeBOH MPUOPUTET

BocnuTanus odyyatoniuxcst OOO:

1.
2.

BOCIIUTAHUS YBAXKEHUS K TPYAY U JIIOIAM TPYAA, TPYAOBBIM JTOCTUKECHUSAM;
dbopMupoBaHusT yMEHUW U HABBIKOB CaMOOOCTY>KHUBaHUS, TOTPEOHOCTU
TPYJIUTHCS, TOOPOCOBECTHOTO, OTBETCTBEHHOI'O U TBOPYECKOTO OTHOIIEHUS K
pa3HBIM BHJIAM TPYAOBOM JEATENBHOCTU, BKJIIOYAash OOYUYEHUE UM BBIMOJHECHUE
JIOMAIITHUX 00s13aHHOCTEH;

Pa3BUTHS HABBIKOB COBMECTHOW pPabOTHI, yMEHHsI pabOTaTh CaMOCTOSITEILHO,
MOOWIHM3YST HEOOXOIUMBIE PECYpPChl, TMPABWIBHO OIEGHUBAsT CMBICT H
MOCJICJICTBUS CBOMX JICHCTBUM;

COlCUCTBUA  MPOGECCHOHAIBHOMY  CaMOOIPEACIICHUIO, TPHOOIIeHUs K
COITMAIFHO 3HAYNMOM JIEITEIbHOCTH JIJISI OCMBICIIEHHOTO BBIOOpa IIpodeccu.
Pa3BUTHE SKOJOTHUECKON KYJIbTYpPHhl, 0€PEKHOT0 OTHOIIEHHS K POJTHOU 3eMIIe,
IpUPOIHBIM OorarcTBaM Poccum u mupa;

CO3JIJaHUE YCJIOBUH JUIsI TIOJNYYCHUS JETbMH JIOCTOBEpHOM HWH(OpMamuu o
MEPEAOBbIX JOCTHKECHUSX M OTKPBITHSX MHUPOBOM M OTECYECTBEHHOM HAYKH,
MOBBIIIEHNUS] 3aMHTEPECOBAHHOCTH TMOAPACTAIONIETO ITOKOJIEHUS B HAy4YHBIX

MO3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA.



10 kiacce (2 yaca * 34 nenesim = 68 yacon)

KonnuecTBo 4acoB, 0TBeJeHHBIX Ha: DJIeKTPOHHBbIE
HaumeHnoBanue pa3jesioB U TeM Oomee (wnbpoBbIe)
Ne n/m -
NMPOrpaMmblI KOJI"BO | kontpoabubie | sabopatopHbie MPOEKTHI odpa3oBaTejibHbIE
1acos paGoTsI paGoTsI pecypebt
Pa3znen 1. PUSUKA U METO/JIbl HAYYHOI'O IO3HAHUS (2 yaca)

dusuka u MCTO/J bl HAYYHOI'O

11 IIO3HaAHUA 2
Paznen 2. MEXAHUKA (18 yacoB)

Kunemaruka

2.1 5
HNHaMHKa

2.2 s 7

3aKOHBI COXpPaHEHUS B MEXAHUKE 1 1
2.3 6

Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMO/IMHAMMKA (24 yaca)

3.1 OCHOBBI MOJICKYJISIPHO-KIHHETUIECKON 9 1

TEOPUH
3.2 OCHOBBI TEPMOJHHAMHKHU 10 1
3.3 ArperaTHbIE COCTOSIHHS BEIIECTBA.

@Da30BbIC TEPEXOABI 5

Paznen 4. DJIEKTPOINHAMMKA (22 yaca)

DneKkTpocTaTukKa 1
4.1 10

IToCTOSHHBIN DIEKTPUUECKUN TOK. 1 2
4.2 12

Toku B Pa3JIMIHbIX CpCaax

«IloBTOpEHME M cHCTEeMaTH3alus Y4

e0HOro marepuana» (2 yaca)

IToBTOpenue Tem kypca ¢pusuku 10
KJi1acca

2

0

HUToro

68

3




11kaacce (2 yaca * 34 nenesm = 68 yacoB)

KoauvecTBO 4acoB, 0TBeJeHHbIX HA: DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Domee e —
n/n NPOrpaMMmblI L01"Bo KOHTPOJILHBIC | NPAKTHYECKHE - o0pa3oBaTe/bHbIE
4acoB POEKTBI
paboThI padoThI pecypebl
Paznea 1. JJIEKTPOANHAMMKA (11 yacoB)
11 MarsuTHoOe moJjie. DIeKTpOMarHuTHas 11 1 3
WHTYKIUS
Paznen 2. KOJIEBAHUS U BOJIHBI (24 yaca)
21 MexaHUYeCKHUEe U AJIEKTPOMArHUTHBIC 9 1
KoJyie0aHms
99 MexaHUYeCKUEe U dJIEKTPOMArHUTHBIC 5 1
BOJTHBI
2.3 Onrtnka 10 3
Pa3zaen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH (4 uaca)
31 OCHOBBI crIeHATBHON TEOPUHU 4 1
OTHOCHUTEIBHOCTH
Paznen 4. KBAHTOBASI ®U3UKA (15 yacoB)
4.1 DJIeMEHTHI KBAHTOBOW ONTHKH 6
4.2 CrtpoeHue aToma 4
4.3 ATOMHOE SAPO 5
Pasznea 5. IJIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKHU (10 yacoB)
5.1 DNeMEHTHI aCTPOHOMUU U aCTPOPHUIUKHU 10 1
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHME (4 yaca)
6.1 O06o0maromiee MOBTOPEHUE 4
Hroro 68 4 7
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