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HOACHUTEJIBHAS 3AIINCKA

Lentpbr oOpa3oBaHUsT €CTECTBEHHO-HAYYHOU M  TEXHOJOTMYECKOU
HarpaBieHHocTel «Touka pocTa» co3aHbl C LENIbI0 Pa3BUTHSA Y 00yYarOIIuXCs
€CTECTBEHHO-HAYYHOM, MaTeMaThu4ecKod, HWH(OOPMAIMOHHOW TI'PaMOTHOCTH,
(GopMHUpPOBaHUS KPUTHUUECKOTO M KPEATUBHOT'O MBIIIICHUS, COBEPIIIEHCTBOBAHUS
HAaBBIKOB €CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTH, a TAKXe IJIA NPAKTUYECKOU
O0TpabOTKH yueOHOTO MaTepHaia Mo yuyeOHbIM npeameram «Duszukay, « Xumus,
«buonorusn».

Ilens n 3a1aumn

. Peanuzanust OCHOBHBIX 001I€00pa30BaTEIbHBIX MPOTpamMM IO
y4eOHBIM MpeaMeTaM €CTeCTBEHHO-HAyYHOW HAINpPaBJICHHOCTH, B TOM YHUCIE B
paMKax BHEYPOUHOM JIEATETbHOCTH 00YyUYarOIIUXCS.

. PazpaboTka u peanu3anusi pa3HOYPOBHEBBIX JIONOJHUTEIBHBIX
0011e00pa3oBaTeNbHbIX MPOrpaMM E€CTECTBEHHO-HAYYHOW HAIIPaBIIEHHOCTH, a
TaK)K€ UHBIX IIPOTPaMM, B TOM YKCJIE B KAHUKYJISIPHBIA IIEPUOL.

. BoBieuenune yuammxcs M NEJAroruyeckux pabOTHUKOB B

IIPOEKTHYIO JIESITEIBbHOCTD.

. Opranuzamusi BHE Y4YeOHOW JEATEIbHOCTH B KAHUKYJISPHBIN
nepuoji, pa3paboTka ¥ peanu3alus COOTBETCTBYIOIIUX 00pPa30oBaTEIbHBIX
mporpaMMm, B TOM YHCJE IS Jlarepeld, OpraHu30BaHHBIX 00pa30oBaTEIHHBIMU
YVUPEKACHUSIMU B KAHUKYJISIPHBIN TIEPUO]T.

. [loBbiieHne MPOPECCHOHATBHOTO MACTePCTBA IENArOTHYECKUX
pabOTHUKOB  IIEHTPA, PEATU3YIONMX  OCHOBHBIE M  JOTOJHHUTEIbHbBIE
o01reo0pazoBaTeIbHBIC POTPAMMEI.

. Coznmanne T1eHTpa «Touka pocTay TMpeanoyiaraeT pa3BUTHE
oOpa3zoBaTenbHON HHPPACTPYKTYPHI 00I1Ie00pa30BaTeIbHOM OpraHU3aliM, B
TOM YHCJIE OCHalIeHUuE 00111e00pa30BaTeIbHON OpraHu3aIuu:

. 000pyIOBaHUEM, CpEACTBAMH OOYYEeHHS W BOCIUTAHUA JJIA



M3yuyeHust (B TOM YHUCJIE IKCMEPUMEHTAIBHOTO) MPEIMETOB, KYPCOB, TUCIUILINH
(Monmynei) ecCTeCTBEHHO-HAyUYHOW HAMPABICHHOCTH MPU peaii3allid OCHOBHBIX
00111e00pa30BaTeNbHBIX MPOrpaMM U JIOMIOJHUTEIBHBIX 00111€00pa30BaTeIbHBIX
porpaMM, B TOM YHCIIE JJIs PACIHIMPEHHS COJEpXKaHUA y4EeOHBIX IMPEIMETOB
«Pusnka», «XuMusa», «brnoaorusay;

. o0opy/loBaHUEM, CpeACTBAMH OOYy4YEeHUST W BOCIUTAHMS IS
peanu3aiu mporpaMM JIOMOJTHUTEIRHOTO O00pa30BaHUs €CTeCTBEHHO-HAYYHOU
HaIIPaBJICHHOCTEM;

° KOMITbFOTCPHBIM 1 NHBIM 06OPYI[OB3HI/ICM.

OKCIIEPUMEHT  SIBIIICTCS HMCTOYHUKOM 3HAHUW W KPUTEPUEM UX
UCTUHHOCTU B Hayke. KoHIENus COBpeMEHHOTO 00pa30BaHus MOpa3yMEBaeT,
9YT0 B Y4eOHOM  DKCIEPUMEHTE  BEAYyIIYHO POJb  JIOJDKEH  3aHSTh
CaMOCTOSITEIbHBIN UCCIIEN0BATENBCKU I YYEHUYECKU HKCTIEPUMEHT.
CoBpeMeHHBIE JKCIEPUMEHTANIbHBIE HCCIEAOBAHUS MO (PU3UKE YXKEe TPYIHO
NpeICTaBUTh 0€3 HUCIOJIb30BAHMSI HE TOJBKO AaHAJIOTOBBIX, HO U IU(GPOBBIX
U3MEPUTEITBHBIX pruOOpOB. B denepaibHOM roCyJapCTBEHHOM
obOpaszoBatenbHOM craHmapre (mamee — PI'OC) mpommcaHO,d9TO OJHUM U3
YHUBEpPCAJIbHBIX  y4eOHBIX  neiicTBuii  (mamee—YVY]l), mnpuobperaembix
yYalllUMUCS, JOJDKHO CTaTb YMEHUE «IPOBEIECHHS OIBITOB, IPOCTHIX
AKCHEPUMEHTAIBHBIX HMCCIEAOBAHUN, TMPSIMBIX HWKOCBEHHBIX HW3MEPEHUU C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX UITU(DPOBBIX U3MEPHUTEIHHBIX TPUOOPOBY.

VY4eOHbIN AIKCIIEPUMEHT M0 (PU3UKE, MPOBOAMMBIA Ha TPAJAUIIMOHHOM
obopynoBanuu (6e3 mnpumeHeHus NUPPOBBIX abopaTtopuii), HE MOXET B
MOJIHOM Mepe o0ecrneunTh pelIeHHe BceX 00pa30oBaTeNbHBIX 3a7ady B
COBpeMEHHO HiikoJie. CloXKuBIIAsICS cUTyalusi 00yCIOBJI€Ha CYIIECTBOBAHHEM
psiza mpoosieMm:

. TpagUIMOHHOE HIKOJIbHOE  O0OpyJOoBaHHME  H3-3a

OIpaHUYCHHUA TCXHHUYCCKHUX BO3MOKHOCTEH HEMO3BOJISACT IMpOBOAUTH



MHOT'ME KOJIMYECTBEHHBIE UCCIIE0BAHUS;

. JUIMTEILHOCTh MPOBEIEHUS (PU3NYECKUX HCCIEIOBAHUNA HE
BCEI/Ia COIJIACYETCs C IIUTENbHOCThIO YUEOHBIX 3aHATHI;

. BO3MOKHOCTb IIPOBEACHUS MHOTHX(HU3UYECKUX
UCCJIEIOBAaHUN OTrPaHUYMBAETCS TPEOOBAHUAMM TEXHUKU O€30MaCHOCTH U
zp.

Hudposas nadbopaTopusi KapJAuHAIBHBIM 00pa30M U3MEHSIET METOJUKY U
COJIEp’)KaHUE DKCIIEPUMEHTAIBHOM  JEATEIbHOCTH M IIOMOTaeT  PEUINUTh
BbIILIETIEpeYHCIIeHHbIe TpoOsieMbl. [upokuil crnekTp UMGPOBBIX JAATYUKOB
NO3BOJIIET ~ y4yalIUMCsi ~ 3HAKOMUTbCA C  HapaMmerpaMud  (U3HMYECKOTro

IKCIICPUMCHTA HC TOJIBKO HAKAQUCCTBCHHOM, HO 1 HAKOJIMYCCTBCHHOMY pOBHe.C

[Tomompto  1M$ppoBo  Ta0OpPaTOPUU HUMOXKHO TPOBOJUTH  JITTUTEIbHBIN
AKCTIIEPUMEHT JaXKe B OTCYTCTBHH dKCIepuMeHTatopa. [lpu 3ToM uzmepsieMbie
JaHHBIE W PE3yJIbTaThl UX OOPabOTKH OTOOpaKAaIOTCS HEMOCPEICTBEHHO Ha
AKpaHe KOMIIbIOTEPA.

B mnpornecce popmupoBaHHs IKCIIEPUMEHTAIBHBIX YMEHUU 1O (pu3uke
yUYalIUNCS YUYUTCS MPEACTaBIATh MHPOPMAIMIO 00 HCCIENOBAHUU B YETBHIPEX
BUJIAX:

. B BepOajJbHOM: OMHCHIBATH JKCIIEPUMEHT, CO3/1aBaTh
CJIOBECHYIO MOJIETb JKCIEpPUMEHTa, (UKCHPOBATH BHUMAHUE HA U3MEPAEMBIX

(GU3UYECKUX BEIIMUYUHAX,

TCPMHUHOJIOI'NH,

. B TaOJIMYHOM: 3aIlOJHATH TAaOJHUIBI OAHHBIX, JIEXKAIIUX B

OCHOBE MTOCTPOEHUS TPAPUKOB

(Mpu 3TOMY y4allMXCs BO3HUKAET NEPBUYHOE MPEJCTABICHUE O
MaciTadax BEJIUYMH);

. B rpauueckoM: CTpOUTh I'pauku Mo TaOJIMYHBIM JTaHHBIM,

9qTO IIO3BOJIACT HepeﬁTH K BBIJIBUKCHHIO THIIOTC3 O XapPaKTCPC3aBUCHMOCTH



MEXAy GU3NYECKUMHU BeMWYMHAMH (TIPM  OTOM  YYHTENb IOKa3bIBaeT
MPEUMYIIECTBO B  BHU3yalM3allMM 3aBUCUMOCTEH MEXKIYy BEIWYMHAMH,
HaTJISITHOCTh 1 MHOTOMEPHOCTB );

. B QHAJIMTHYECKOM (B BHJIE MaTEeMaTHYCCKUX YpPAaBHCHHA):
IIPUBOJIUTh MAaTEMaTUYECKOE OIMMCAHWE B3aWMOCBS3U (U3MYCCKUX BEJIUYHH,
MareMaTrudeckoe 0000IeHre MOTYyUYeHHBIX PE3YIbTaTOB.

[lepexon K KakaoMy OdTamy TMpeACTaBiICHUS HWH(OpPMAIMU 3aHUMACT
JOCTaTOYHO OOJIBIION TIPOMEXYTOK BpeMeHH B 3TomM 1iaHe 1udpoBbIe
7a00paToOpuu TO3BOJISIIOT CYIIECTBEHHO AKOHOMHUTH BpEMs, KOTOPOE MOKHO
NOTpaTUTh Ha (OPMHUPOBAHUE HCCIICIOBATEILCKMX YMCHUH  y4aluxcs,

BBIPAXAOIMUXCS B CJICAYIOIINX ﬂeﬁCTBHHXl

. oTIpeieNIeHUE MPOOJIEMBI;

. MIOCTAHOBKA MCCIIEIOBATENLCKOM 3a/1a4H;

. IJIAaHUPOBAHUE PEUICHU 3aa4H;

. NOCTPOEHUE MOJIEIIEH;

. BBIJIBUKEHHE TUIIOTE3;

. AKCHEPUMEHTAJIbHAS IPOBEPKA TMIIOTES;

. aHaIM3 JaHHBIX KCIIEPUMEHTOB WM HAOIIOICHHI;
. dbopMynrpoBaHUE BHIBOJIOB.

[Tocnename TOABI y ydYammxcs HaONIOJAaeTCs HHU3Kas MOTHBAIIMS
M3YYCHHUS] €CTCCTBEHHOHAYYHBIX JUCIUILUIMH U, KaK CJCACTBHEC, TaJcHUC
KadecTBa oOpa3oBanusa. IludpoBoe yueOHOEe 00OpyAOBaHHWE TIO3BOJISET
YYaIUMCS ~ O3HAKOMUTBCS ~ COBPEMEHHBIMH  METOJAAaMH  HCCIIEAOBaHUA,
MIPUMCHSIEMBIMU B HayKe, a YUYUTEIIO— IPUMEHATh Ha MPAKTUKE COBPEMEHHBIC

neaarornt4CCKuC TCXHOJIOI'uH.



®Oenepanbhbiii 3ak0H 0T 29.12.2012 No 273-D3 (pen. ot 17.02.2023) «O6
oOpazoBanuu B Poccuiickoii denepanun» (¢ U3M. U JIOI., BCTYIL. B CUITY C
28.02.2023);

Pacnopsixenne npaButensctBa PO ot 31.03.2022 Ne 678-p «O koHUEnuu
Pa3BUTHSA JIOTIOJTHUTEIHLHOTO 00pa3oBanus aeteit 10 2030 romay»

[Tpuxa3z MunnpocseuienusiPoccun ot 31.05.2021 Ne 287 (pen. ot
08.11.2022) «O06 yTBepxkaAeHUH PeaepaTbHOTO TOCYIapCTBEHHOTO
00pa30oBaTeIBLHOrO CTaHAapTa OCHOBHOI'O 00IIIETO 00pa3oBaHUs»;

[Tpukaz Muno6puayku Poccun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022)
«O0 yTBepxkeHnu (erepanbHOro rocyJapcTBEHHOr0 00pa3oBaTeIbLHOrO
CTaHJapTa CpeIHero o0IIero o0pa3oBaHus»

[Tpuka3z Munuctepctsa npocsemenust PO ot 22 mapra 2021 r. Ne 115 «O06
yTBepkaeHuu [lopsika opranu3anuu U OCylIecTBICHUs] 00pa30BaTEIbHOM
JESTEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMaM -
o0Opa3oBaTeIbHBIM MPOTpaMMaM HayaabHOTO OOIIEro, OCHOBHOI'O OOILETO U
cpenHero obmiero o0pa3oBaHus;

[Tpuka3z Munnpocsenienusi Poccuu ot 27.07.2022 Ne 629 «O6 yTBep)KaeHUH
[lopska opranu3anuu U OCyIIeCTBICHUST 00pa30BaTEIbHON JIEATETbHOCTH 110
JIOTIOTHUTENBHBIM 00111€00pa30BaTeIbHBIM IPOrPaAMMaM;

CII 2.4.3648-20 «CaHUTapHO-ITUIEMHOJIOTHYECKHUE TPEOOBAHUS K OpPTraHU3aLUSIM
BOCIUTAHUS U O0YyUEHHUS, OTAbIXa U 03/I0POBIICHUS ETEH U MOJIOICKI» -

[locranonenue ['1aBHOTO rocyJapcTBEHHOTO CAHUTAPHOTO Bpaya OT

28.09.2020 No28§;
CII 1.2.3685-21 «I'urneHndeckrne HOPMATHUBBI U TPEOOBAHUS K 00CCIICUCHUTO
0e3omacHOCTH U (MIn) 6€3BPETHOCTH JIJIsl YeoBeKa (PaKTOPOB Cpeabl OOUTAHUSY -
IToctanoBnenue I'maBHOTO roCcy1apCTBEHHOIO CaHUTapHOTro Bpayda ot 28.01.2021
No2.
3akon CepaioBckoit oomactu ot 15.07.2013 1. Ne 78-O3 «O06 o6pazoBanuu B
CBepayioBckoit 001aCTH

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YPOBHE CpPEIHEr0 OOIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa30oBaTeNbHOW MpoOrpaMmbl, npenacraBieHHbX B OI'OC
COQO, a Takxke ¢ yu€rom deaepanbHoil pabodeil mporpaMMbl BOCIHTAHUS H
KOHIICNIMU TpenojaBaHusl yuyeOHoro mnpeaMera «@Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aLusax Poccutickon denepanuu, peAU3YIOIINX OCHOBHbIE
o0Opa3oBaTeIbHBIC MPOTPAMMBI.

Copnepxanne mporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (HopMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTUHbl Mupa oOyvatommxcs 10-11 kimaccoB mnpu
o0y4yeHuu ux Qpu3nke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-JESITEILHOCTHOTO
noaxoxa. Ilporpamma no ¢usuke coorBeTcTBYEeT TpeboBanusim ®I'OC COO



IJIAHUPYEMBIM JIMYHOCTHBIM, TMPEIAMETHBIM M METANPEIMETHBIM pPE3yIbTaTaM
oOy4eHHMsI, a TaKXKE YUYHUTHIBAET HEOOXOJMMOCTh peaju3alliy MEXIPEIMETHBIX
CBsA3€ll (U3MKM C €eCTECTBEHHO-HAyYHbBIMU Y4YyeOHBIMM IpeameTamu. B Heil
ONPEENSIIOTCS OCHOBHBIE LENH M3Y4YE€HHUS (PU3MKU HA YPOBHE CpPEJHEro OOIIEro
o0Opa3oBaHus, TNIAHUPYEMbIE€ PE3YyJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTarpeMeTHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUIAHUpPYEMbIE PE3yJbTaThl OCBOECHHUS Kypca (PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl [0 ToJaM 00y4eHHUS;

e cojepxaHue yuyeOHoro npeamera «dusuka» no rogam oOyueHus.

®duzrka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTyMas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHUIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUM 00 okpyskaromieMm Mupe. IkoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOmuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OUOJIOTHEH,
¢usznueckoit reorpaduert u actpoHomued. Hcmonb3oBaHME W AKTUBHOE
npuMeHeHne  (U3MYECKUMX 3HAHUM  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMH B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHS] HOBBIX MAaTEpUaJIOB C 3aJaHHBIMU CBOMCTBAMHU U JPYIHUX.
N3yyenue QUMK BHOCHUT OCHOBHOM BKJAJ B (OPMUPOBAHHE E€CTECTBEHHO-
HAyYHOM KapTHHBI MUpa oO0ydarmuxcs, B (GOpMHUpPOBAHUE YMEHHH NPUMEHATH
HAYYHBIN METO]] TO3HAHUS MIPH BBIMOJIHEHUU UMHU YY€OHBIX UCCIEAOBAHUIA.

B ocHoBy kypca ¢u3Mku A7 ypOBHA cpefaHero oOmiero o0pa3oBaHUs
IIOJIOKEH PAX HJAEH, KOTOpPbIE MOXHO pPAacCMAaTpUBaTh Kak MPUHLUIIBI €r0
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKH
3aBEpPIIEHHBIM, OH COJIEPXKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOUN (U3HKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Matepuan Kypca (GU3HKH
o0beIMHEH BOKpPYr (¢u3ndyeckux Teopuil. Begymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE H
T0JIE.

Hoesa eymanumapuszayuu. EE peanuzanus IpeAnojaraeT HCIOIb30BaHUE
T'YMaHUTApHOTO TOTEHIHAaNa (HU3UYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOOmIecCTBa, a TakXke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHYECKUMU TIPOOTIEMaMHU.

Hoesa  npuknaonou  nanpasiennocmu. Kypc ¢Gu3ukn —mpenmonaraet
3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHX U TEXHOJIOTMYECKUX MPUIOKEHUU
M3yYEHHBIX TEOPUH U 3aKOHOB.



Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHUS DJIEMEHTOB
COJCP)KaHUsS, TMOCBSIMIEHHBIX OJKOJOTHYECKUM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKU M TEXHOJOTHH, a TaKkKe OOCYKICHHS
npo0JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTHUECKOM 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (DM3WKH Ha ypOBHE CpPETHETO OOIIero
oOpa3zoBaHus SBIAOTCA (u3udeckue Teopuu (hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS PUBNIECKON TEOPUH, posid (HyHIaMEHTAIBHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOAE, T'PaHMIIAX
NPUMCHUMOCTA TEOPHH, JIJI1 ONHCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN MOAXOM B Kypce (DM3MKHU peanu3yercs Mpexie
BCETO 3a CUET OpraHU3allMU SKCIEPUMEHTAIBHOW NEATEIHHOCTH OO0YyJarOIIuXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIHOJIB30BAHHE CHUCTEMBbI
(pOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIICPUMEHTOB M JIa0OpAaTOPHBIX pPadoT,
KOTOpBIE B TporpamMme 1o ¢Qu3nke oOBEAMHEHBI B OOIIUN CIHCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BriieneHne B ykazaHHOM TepevHe J1abOpaToOpHBIX pador,
NPOBOAUMBIX JIJII KOHTPOJSI M OICHKH, OCYIIECTBISCTCS ydYaCTHUKAMM
00pa30BaTeIBHOrO TMpoIlecca WCXOJsS U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHaimleHus kabunera ¢Gusuku. Ilpu 3ToM oOecrieyuBaeTcss OBIAJICHUE
OoOy4YaromMUMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEeIO0BAHUS
3aBUCUMOCTEW (PU3NYECKUX BEIIMYUH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEIJIO’KEHHBIX TUTIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON (hU3MYECKOM MOJIETIBIO, TO3BOJISIOIINE PUMEHATh U3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, TaK WU UHTETpUPYs 3HAHUS U3
pa3HbIX pa3zenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha
OOBsSICHEHHE TPOTEKaHWs (PU3MUECKHX SIBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOMENH HJisi CUTYyallud MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO k MarepuaibHO-
TEXHHYECKOMY O0O€CTeueHnI0 Yy4eOHOro Tpolrecca 0a30BbIii YypOBEHb Kypca
(Gu3nKKU Ha ypOBHE CPETHETO O0IIero 00pa3oBaHus JOKEH U3y4aThCsl B YCIOBHIX
MPEIMETHOTO KaOWHeTa (U3WKU WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETA
MPEIMETOB €CTeCTBEHHO-Hay4yHOro Iukia. B kaOunere (u3uku AOMKHO OBITH
HeoOXxomuMoe JabdopaTopHOE O0OOpYyIOBAaHWE [Jisi BBIOJHECHHS YKAa3aHHBIX B
mporpamMme 1o (pU3NKEe yUYEHWUYECKHX MPAKTHUYECKUX PaboT U JEMOHCTPAIMOHHOE
000pya0BaHHE.



JleMoHcTpanimoHHOe 0o0opyAoBaHue (GOPMUPYETCSI B COOTBETCTBHUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOCECIEYMBACT IOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIFYEBBIX JIEMOHCTpAIUil s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHHH ©  TPOILECCOB, OMIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyJoBaHUE ISl YUYCHHUECKUX MPAKTUYECKUX pPadboT
dopMupyeTCsl B BHAC TEMaTHYECKUX KOMILUIEKTOB M OOECIICYMBACTCS B pacuéTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJarmmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJDKHBI OBITh TIOCTPOCHBI HAa KOMILJICKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX M ITU(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a00pPaTOPHiA.

OCHOBHBIMH TIEJISIMH U3yYCHUS (PU3NUKH B 00IIIeM 00pa30BaHUU SIBIISFOTCS:

e (opmMupoBaHHEe WHTEpeca M CTPEMIICHHS OOYYaIONUXCS K HaydHOMY
U3YYCHHWIO TPUPOJIbI, PAa3BUTHE HMX HWHTEUICKTYaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BHTHE MPEJACTABICHUIA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCJICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;

e (opmMupoBaHHE HAyYHOTO MHPOBO33PCHHSI KaK peE3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKH;

e (QopmupoBaHue yMmMeHUN OOBSICHATH SBJIEHUA C HCIOJIB30BAHUEM
bu3MUeCcKUX 3HAHUM U HaAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mnpeacTaBiICHUN O poiud (DUUKU IS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHue 3TUX 1efiel 00ecrneurnBaeTcs pelieHueM CIeAyIoInX 3a/ad B

Ipoliecce U3ydeHus Kypca GU3NKA Ha YPOBHE CPEHEr0 00IIero 00pa3oBaHus:

e TMPUOOPETECHHWE  CHUCTEMBI  3HaHMK 00  O0mUX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO (DU3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHne yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA  JUIS
oOBbsiCHeHHS (PU3WYECKUX SBJICHUH B TPHUPOAEC U Uil TNPUHATHA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOCHHE CIOCOOOB pEIICHUS PAa3MMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznueckor MOJENbI0, 3a/ad, MMOAPa3yMEBAIOIIUX CAaMOCTOSTEIHHOE
co3anue Pu3MIecKor MOIEIH, aJIeKBaTHOW YCIOBUSM 3aJ1a4H;

e TOHUMaHWE (U3NUYECKUX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIECCOB, UX BIUSHUSA HA OKPY>KAIOIIYIO

cpeay,



e OBIAJCHHE METOJAMHU CaMOCTOSITEIHHOTO TUIAHUPOBAHUS W TPOBEACHUS
¢u3nYecKnX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud WHPOpMaIuy,
OTIpe/IeTICHUS TOCTOBEPHOCTH MOJIYYCHHOT'O PE3yIbTaTa;

e CO3/IaHHE YCIIOBHUH JJIS Pa3BUTHs YMEHUH MPOEKTHO-HCCIEI0BATEIBCKOM,
TBOPYECKOMN AEATEIBbHOCTH.

Ha wusyuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CpEIHEr0 OOIIETo
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JI€aeT BBIOOP
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  ONBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon Hprotona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTEHIMAN0B. [IpOBOAHUKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHUE BIIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocToSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE COMPOTHBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (pakT, rumore3a, (puU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJMUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJEeW. JIMHMM MarHuTHOW WHAYKUMU. KapTuHa JMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAA CUjla HWHIAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJEKTPOJBIDKYIIAA — CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIEH CHUJIbI UHAYKUUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpo3Hepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUsa pacnpoctpanenus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepedHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTUKA B TEXHUKE WU MEIMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEecKash cujia TOHKOW JiMH3bI. [locTpoeHue uzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €T0 YACTOTON. DHEPTUs
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToadpdexra. YpapHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl ne bpoitis. KopryckynsipHO-BOIHOBOMN
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHIEKTHBEI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McrTounuk sHeprum ConHila U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBomounu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I Onpe/ieNieHus MOJOKEHUSI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax NesTeTbHOCTH YellOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKHBOW MPUPOJE, KOJeOaTEITbHBIC
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

[InaHupyemble pe3ysbTaThl ONUPAOTCS HA BEAYLIUE LIEJIEBbIC YCTAHOBKHU,
OTpaKarolllMe OCHOBHOM, CYLIECTBEHHBIM BKJIaJ H3y4acMOW [pPOrpaMMbl B
pa3BUTHE JIMYHOCTU OOYYalOlUMXCs, MX CIOCOOHOCTEH C HCIHOJIb30BaHUEM
obopynoBaHus 1eHTpa oopazoBanus «Touka poctay.

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpEIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YybTAaThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJIULIIUOHHBIM IEHHOCTSIM POCCHUMCKOr0O O0O0IeCcTBa, pPACUIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allid OCHOBHBIX HaIlpaBIICHUM
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaAOIIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAAMIIMOHHBIX  OOIIEYEIIOBEUYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
o0I1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNHY;

YMEHHE B3aUMOJICHCTBOBATh C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUUCKOU TpakIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
JESTEIIbHOCTUA YYEHOTO;

OCO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKJIFOYAs ICTETUKY HAyYHOTO TBOPYECTRA,
npucyuero (Gu3n4ecKoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pasiudyHbIM cepaM MpoPeCcCUOHATBHON ACSITCIIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS IIeJICH YCTOWYUBOTO Pa3BUTHS YEIIOBCUCCTBA;

pacuIupeHrue OmbITa JASATETBHOCTH JKOJOTHYECKOW HaINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B IPOIECCe
u3ydeHus  (U3UKA ~ OCYIISCTBIATh IPOCKTHYIO M HCCIEJIO0BATEIIBCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENIATh eI JEATCIBbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUH UX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  pPacCMaTpHBAEMBIX
(U3UYCCKUX SBIICHUSAX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCSA
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBHSIX peEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCKue JeiicTBHS .

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMH
(u3nUecKol HayKu;

BJIQJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOMW JIEATEILHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB PEIICHHs 3a7ad (U3MYECKOr0 COJCP)KaHMs, MPUMCHCHHIO Pa3TMYHBIX
METO/IOB IMO3HAHMUS;

BJIQJICTh BHJAMU JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €0
UHTEPIIPETAIlMU, TPeoOpa30BaHMI0 W TPHUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUIX, B TOM YHCJIC TIPHU CO3/IaHUN YYeOHBIX MMPOCKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ peIICHUs, HAXOJWTh apryMEHThI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3/1aBaTh MMaApaMeTPhl U KPUTESPUH PCIICHUS;

aHAJM3MPOBATh TIOJYyUYCHHBIE B XOJE€ peUIeHUs 3aJa4d  Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTENIbHOU
NeSATeTbHOCTH, B TOM YHUCJIE TIPH U3YYEHUN (PUBHUKH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT,

yMETh TIEPEHOCUTh 3HAHUSA 10 (U3UKE B TPAKTHYECKYHO 00JacTh
JKU3HEACATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNS,

CTaBUTH MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJYUYeHHsS HHGOpPMAIUA (PU3HUECKOro COACpKaHMs M3
HMCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSATEIIBHO OCYIICCTBISATH IIOWCK, AaHAJIM3,
CHUCTEMATH3alluI0 M WHTEPIPETANi0 WHOOPMAIUH PA3IUYHBIX BHIOB U (GopM
MIPEeACTaBICHNUS,

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCITONIB30BaTh  CPEJCTBA WHMDOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3allMOHHBIX
3a7a4 € COOJIOJCHHEM TpeOOBaHUN SProHOMHUKH, TEXHMKH OE€30MacHOCTH,



TUTUEHBI, PECYpPCOCOEpEeKEHHs, TMPABOBBIX H  3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpk aHUS B Pa3IMUHbIX (QopMmarax c
y4€TOM Ha3HaYeHUs MH(OpPMALUU U 1IEJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(GopMy npeacTaBIEHUS U BU3YaTU3ALINH.

KommyHuKkaTHBHBIE YHUBepcaibHbIe YUyeOHbIe 1eiCTBUA:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-ypPOUHOU
NeSTEbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJb30BaTh MPEUMYILECTBA KOMAHIHONW U MHAMBHUAYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTH)KEHUIO: COCTABJIATH IUIaH JEHCTBUM,
pacnpenensiTte poilud ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXJaTh pEe3ybTaThl
COBMECTHOM paboTh;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXKIOrO YYAaCTHHKA KOMaHIbl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLICHMBATh HJAE€U C TIO3ULIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHUE B pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETTLHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH Y4eOHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOUYTESHUIA;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIICHUE;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHMA B 001acTH
(U3HUKHU, TOCTOSTHHO TOBBITIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B JIESATEIHbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh  HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEWCTBHA W MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH JIUII OLIEHKH CUTYaIlud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
JeSTELHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
JESTELHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B mpornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe M1 YPOBHS CcpeaHero ooOmero oOpa3oBaHUsA Yy 0O0YYarOIIMXCS
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, Ipenoaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHOUN cephl,
OBITh YBEPCHHBIM B ceOe;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
IpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI



K xonmy o6yuenuss B 10 kjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMECHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepualibHasi TOUYKa, MHEpIUalIbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMaJE€HUE T, ABWKEHHE IO OKPY>KHOCTH, HWHEpUUs,
B3auMojieiicTBHE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHNEe 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&XKHOCTb BO3/lyXa, ITOBBILICHUE JAaBJICHUS T'a3a IIPU €r0 HarpEBaHUM B 3aKPHITOM
COCyle, CBs3b MEXKAY IlapamMeTpaMM COCTOSHMS Tra3a B HM30IpPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE IBUIKEHUE, UCIONB3Yysl (U3HUYECKHE BEITUYHHBI:
KOOpAWHATA, IyTh, IIEPEMELICHHE, CKOpPOCThb, YCKOpPEHHME, Macca Tejla, CWIIA,
UMITYJIC Teja, KUHETHUYECKasl dHEPIHUsl, MOTECHIUAIbHAS SHEPrUsl, MEXaHU4eCKasi
pabora, MexaHMuYecKas MOIIHOCTh; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(du3nUecKrii CMBICT MCHOJB3YEMbIX BEIMYMH, WX OO0O3HAUYCHHUS W EIIUHUIIBI,
HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTHUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCIONB3ysl (U3NYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrUs XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaapaTU4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, padora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUWJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT ¥ EOUHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3NYEeCcKyI0 BEIMYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JICKTPUUECKUHN 3apsl,
JIEKTPUYECKOE IOJIE, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIOB;
P ONHCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICI HCIHOJb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
OPUHLUI CYMEPHO3UINH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
0TCY€Ta, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHUIO CTPOSHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3iinyaTh CJIOBECHYIO
GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBUS (TPAaHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHM, TMPH STOM KOHCTPYHUPOBATH YCTAHOBKY,
¢uKcUpoBaTh PE3YNbTATHl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 6E€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENICKON U IPOEKTHOM
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIOB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3NUECKYI0O MOJENb, BBIACIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

pelaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTHUECKH HEIPOTUBOPEUNBYIO
LENOYKY PacCyXICHUH C OMOpOoil Ha H3y4YCHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYYaEMYI0 HH(POPMALIHIO;

IPUBOJUTH MPUMEPHI BKIaJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOUIEr0 MHpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B IMOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CPEAE;

pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYyNIbl, PAUUOHAIBHO pACHpPENeisITh OOA3aHHOCTH H
IUIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, a/ICKBATHO OLICHUBATH
BKJIAJ] KaXKJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMO MPOOIIEMBI.

K konny obOyuenuss B 11 kiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJb U MeCTO (PU3UKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHUpPA, B DPA3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B INPAKTUYECKOU IEATECIBHOCTHU JIIOACH, LEIOCTHOCTh U EIUHCTBO
(¢u3nyeckoil KapTUHBI MUPA;

YYUTBIBATh TPAHULBI TIPUMEHEHUS HW3YUYEHHbIX (QU3NYECKUX MOJEIEeH:
TOYEUHBIN ICKTPUYECKUM 3apsil, JIyd CBETa, TOUCYHBIM UCTOYHUK CBETA, SEpHas
MOJIellb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sApa HpU pelIeHUH (HU3HUECKUX
3az1ay;

pacrno3HaBaTh (pusnyueckue sBiIeHUs (MpoLecCch) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHM U KBAHTOBOM (PU3UKHU: AJIEKTPUUECKAsl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBHUsS TOKA, B3aUMOJCHCTBHE
MAarHATOB, 3JICKTPOMArHUTHAs WHAYKUUSA, JACUCTBUE MArHUTHOIO IIOJIS Ha
IIPOBOJHUK C TOKOM H JIBWKYIIMICS 3apsll, 3JEKTPOMarHUTHbIE KoJeOaHUsS U
BOJIHBI, NPSAMOJIMHEMHOE pPACIPOCTPAHEHUE CBETA, OTPaXKEHUE, IPEIOMIICHUE,
uHTepdepeHums, audpakuus U TOJAApU3ALMs  CBeTa, JUCIEpPCUs  CBETa,
doToanekrpuueckuii 3pdekt (hororddekT), cBeTOBOE MaBlICHUE, BOZHUKHOBCHHE
JUHEWYaTOro CIHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAass W MCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOIECCHI), UCMOJNB3YsS (PU3NUECKUE BEITUUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



COTIPOTHBIICHHE, PA3HOCTh MOTCHIIMAJIOB, AJICKTPOJABIKYINAs Cuia, paboTa ToKa,
WHIYKIUST MAarHUTHOTO TIONsl, cuia Awmrepa, cuia JlopeHlia, WHIyKTUBHOCTH
KaTYIIK{, SHEPTHs SJCKTPUYECKOTO W MArHWUTHOTO TIOJIeH, MEepUOJ W dYacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsj W CHiIa TOKa B TIPOIECcCe
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs CWJIA JIMH3BI, TIPU OIHMCAHWH TPABUIBLHO TPAKTOBATH (HHU3MUCCKUI
CMBICIT HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHsS M CIAWHUIIBI, YKa3bIBaTh
(GOopMyIIBI, CBS3BIBAIOINHME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIUYNHAMH,

ONKCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHS H MPOICCCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOJTypaciaaa, SHEPTUs CBA3H
aTOMHBIX SI7IEP, TPU OINMCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, MX O0OO3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JIAHHYI (U3UYECKYIO BEIUYMHY C JIPYTUMH BEJIMYMHAMH,
BBIUMC/ISATh 3HaUCHHUE (PU3NICCKON BEIIMYMHBI;

aHAIM3UPOBATh (PU3NYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIBE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHUs TMPOBOAHUKOB, 3akoH J[oyns—JIeHna, 3akOH 3JIEKTPOMarHUTHOMU
WHIYKIIUHA, 3aKOH MPSMOJIMHEHHOTO paclpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa s GoTtorddekra,
3aKOH COXPAHECHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
ANIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHsS MacCOBOTO 4HMciia, MocTyinaTel bopa,
3aKOH PaJlOaKTHBHOIO pacmajia, IPU 3TOM Pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHUE U YCIOBHUs (TpaHUIIBI, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINlpaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TTPOBOTHUKA
C TOKOM, CHJIbI AMmniepa u cuiibl JIopeHma;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX M3MEPEHHI: TpPU STOM
dbopmynupoBaTh mpoOIEeMy/3agady W THIOTE3y Yy4eOHOro OSKCIEpHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIICCTBIISITh MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEIMYWH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUS W HUCIOJIB30BaTh M3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NpSIMBIX U3MEPEHUN: TpPU O3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYUH B BHJE TaOJIHI] U
rpaduKoB, AeaTh BEIBOJABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M NPOEKTHOU
JESATENbHOCTU C HCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOICTB M 1aOOPaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7aud C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCJIOBUA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHUs], MPOBOJAUTL PAcU€Thl U OLICHUBATH PEATHHOCTH
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHHWH  y4eOHBIX  3ajJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUH
U TIpe/ICTaBleHUs] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATU3UPOBATH MOTy4aeMyt0 HHPOpMAIIUIO;

OOBSCHATh TPHUHIUIBI JCHCTBUA MAIIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyNIle C BBHINOJHEHUEM Pa3UYHBIX COLUATIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJI€KBaTHO OLICHUBATH
BKJIQJl KQXJI0T0 U3 YYaCTHUKOB TPYIIIbI B PELICHUE pacCcMaTpUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmmuyecTBo 4acos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMbl Bcero
padoTsbI padoTsbI
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TIO3HAHUS 2
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 2
2.2 Junamuka
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 2
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1
TEOpUU
3.2 OCHOBBI TEPMOIUHAMUKHI 10 1
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5
' ®da30BbI€ MEPEXO/IBI
Utoro no pazneny 24
Pazpnen 4. QJIEKTPOJANHAMUKA
4.1 OneKTpocTaThKa 10 2
4.2 ITocTOsIHHBIN 2IEKTPUYECKUN TOK. TOKH B 12 1 5
Pa3IUYHBIX cpeaax




Hroro no pazneny

22

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

10




11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Konrpoabubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoTsbI padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe noje. DJeKTpOMarHUTHasI 11 1 3
UHIYKINS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4yecKue 1 3JeKTpOMarHUTHbIE
2.1 9 2
Kose0aHus
29 MexaHU4YeCKUE U 2JICKTPOMAarHUTHBIE 5 1
BOJIHBI
2.3 OnTHka 10 3
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEMATIBHON TE€OpUH

3.1 4 1
OTHOCHUTEIBHOCTU
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6
4.2 Crpoenune atoMa 4
4.3 ATOMHOE AP0 5




Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 O06o0mraroree NTOBTOPSHHE 4
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Kosu4vecTBO YyacoB Hcnonb3oBaHue
o0opynoBanusi
Ne LeHTpa
Tema ypoka Konrtpoasubie | IlpakTHueckue N
n/n Bcero eCTeCTBEeHHOHAYYHOM
padoTbl padoTbl U TEXHOJIOTHYeCKOM
HAINPaBJIEHHOCTeMl
«Touka pocra»
1 ®usuka — Hayka o npupoje. Hayunsie 1
METO/IbI TIO3HAHMS OKPY)KAIOIIETO MUpa
Ponb u Mecto pusnku B hopMUpoBaHUU
2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B 1
MPAKTUYECKOUN AESATEIbHOCTH JIIOICH
Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
O6opyanosaHue gns
3 MexaHu4ecKoro JaBmwkeHus. [lepememnenue, 1 .
OEeMOHCTpaunm
CKOpPOCTb, YCKOPEHHE
. O6opyaosaHue gns
4 PaBHOMEpHOE NPAMOJIMHENHOE BIKCHUE 1 .
OEeMOHCTpauui
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE
Ob6opyaosaHue gna
5 newkeHne CBoOOIHOE TaieHHe. Y CKOpeHne 1 .
OEeMOHCTpauni
CBOOOJIHOTO TAJICHUS
ObopyaoBaHue ana
NabopaTtopHasa pabota Nol «M3yyeHune
6 1 1 NnabopaTopHbIX paboT n
ABUXKeHWA TeNa, 6POLLIEHHOrO rOPU30HTAIbHO»
YYEHUYECKMX OMNbITOB
7 KpuBonmHuelinoe nBuxenue. JBrxenue 1 ObopyaosaHue gna
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH OEeMOHCTpauui
8 NabopatopHasa pabota No2 «U3yueHune 1 1 O6opyaoBaHue ana




ABUXeHUNA Tesla NO OKPYXKHOCTU»

nabopaTtopHbIx paboT n
YYEHUYECKUX OMbITOB

[IpuHnmn otHOCUTENBHOCTH ["anmnest.

9 WNuepunaneHbie cuctemsl oTcuera. [lepBbii ObopyposaHue ana
3akoH HeroTona Macca tena. Cuina. AeMOoHCTpauui
[IpuHIHN cyneprno3unuu cuil
Bropoif 3akoH HproTOHA U151 MaTepUAIBHOW
10 Toukn Tpernii 3akoH HeroToHa 1151
MaTepuaIbHbIX TOYEK
11 3aKkoH BceMHUpHOTro TaroteHus. Cumia Ob6opyaoBaHue ans
TsoKecTu. [lepBas KocMudeckasi CKOpOCTh AEeMOHCTpaunin
Cuna ynpyroctu. 3akoH ['yka. Bec tena ObopypoBaHune ana
12 Na6opatopHasa paborta Ne3 «U3yueHune NnabopaTopHbIx paboT n
KECTKOCTM NPYXKUHbI» y4YeHMYEeCKMX OMNbITOB
Cuna tpenus. KoadpumuenT rpenust. Ob6opyaoBaHune ans
13 Na6opatopHasa pabota Ned «U3yueHune NabopaTtopHbIx paboT n
KO3 (GUIMEHT TPEHUS CKOJIbKEHUS YY4EHUYECKMX ONbITOB
14 MowmenT cuibl. Ilnedo cunbl. YcnoBus Ob6opyaosaHue gna
PaBHOBECHS TBEPIOTO TeNa OEeMOHCTpauui
15 Nmnynbc cuiibl. 3aKOH COXpaHEHUS Ob6opyposaHue ana
UMITyJbca. PeakTuBHOE IB>KEHHE AEeMOHCTpaunn
16 PaGota u mourHOCTh cuibl. Kunetnueckas
SHEPrusi MaTepPUAIbHOW TOUKH.
ObopyaoBaHue ana
17 [loreHunanbHas sHeprus. .
AeMOHCTpaunn
18 3aKOH COXpaHEHUSI MEXaHUYECKOU PHEPTUU O6opynosaHue ans

Na6opatopHasa pabora No5 «M3yyeHne 3aKoHa

nabopaTtopHbIx paboT n




COXPAHEHUA IHEPTUN»

y4yeHn4eCKnxX onbiToB

NabopaTtopHan pabota Ne6 «UN3yyeHne

ObopyaoBaHue ana

19 PaBHOBECHWSA Te/ NOA AENCTBUEM HECKONbKMUX NabopaTopHbIx paboT n
cmun» YYEHUYECKMX OMNbITOB
KonTtposneHast pabota no teme «KunemaTuka.

20 JluHamuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE»

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N ObopyaoBaHue ann

21 KHHETHYEeCKOM Teopuu. bpoyHoBckoe .

€MOHCTpauni
nsuxenue. Audpdysus A pat
XapakTep ABUKEHUS U B3aUMOICUCTBUS
O6opynosaHue gns
22 4acTHI] BemecTBa. Moiesii CTPOCHHS Ta30B, .
. " OEeMOHCTpaunm
KUJKOCTEN U TBEPABIX TEI
23 Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrostnnas ABoraapo

24 TennoBoe paBHOBecue. TemmepaTypa u e€ O6opyanosaHue gns
u3Mepenue. [llkana remneparyp Llenbcus LEeMOHCTpauui
Nneansueiii raz B MKT. OcHoBHOE

25
ypaBuenue MKT
AOcoroTHas TeMIlepaTypa Kak Mepa cpeaHei

26 KUHETUYECKOM SHEPTUU JBUKEHUS MOJIEKYJI.

VYpaBuenue MeneneeBa-Knamnelipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI

08 H3ormporiecchl B U1ealIbHOM ra3e u ux
rpaduyeckoe nmpeacTaBieHUuE

29 NabopaTopHas pabota Ne7«3KcnepumeHTanbHas ObopynosaHue ana

nabopaTtopHbIx paboT n




nposepKa 3akoHa et —/Ttocaka»

y4yeHn4eCKnxX onbiToB

BuyTpeHnHss dHEprus TepMOINHAMHYECKOU
CHCTEMBI U CTIOCOOBI €€ N3MEHEHHSI.

30
KonudectBo TermoTs u paboTta. BHyTpeHHss
JHEPrus 0JTHOATOMHOTO UJCATLHOTO ra3a
ObopyaoBaHue ann
31 Bune! Tennonepenaun .
[EeMOHCTpaLmii
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonnuecTBo TETUIOTHI MpH TEIJIonepeaaye.
AnabaTHBIN MPOIECC
33 [IepBblii 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHE K H30IIpoIieccam
34 HeobpaTtumocTs mpo1ieccoB B MpHUPOIE.
BTopoii 3akOH TepMOAUHAMUKHI
35 [Tpunmun nevicreus u KII1/I TermoBoit O6opyaoBaHue ans
MaIIIMHEI [EeMOHCTpaLMi
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHUE TIPOOIIEMBI TETIOIHEPTETHKH
38 O6o06maromuii ypok «MosteKyssspHast Ob6opyposaHue ana
¢uzuka. OCHOBBI TEPMOIUHAMUKIY AEeMOHCTpaLmii
KonTtponbHas pabora no teme
39 «MounekynsapHas ¢puszuka. OCHOBBI
TEPMOIUHAMHUKIY
40 [TapooOpazoBanue 1 KOHIEHCAITHSI.
Hcnapenue u kumeHue
41 AOGCOMIOTHAS U OTHOCUTEJIbHAS BIAYXKHOCTh Ob6opyanosaHue ana

BO3ayxa. HacslleHHbIM n1ap

AeMOoHCTpauui




Teepnoe teno. Kpucrannmueckue u
amop(dHbIe Tema. AHU30TPOIUSI CBOVCTB

42 KpucTaIIOB. JKUIKHE KPUCTAIIIHI.
CoBpemeHHbIE MaTepualbl
43 [TnaBneHue u KpucTaUM3aIMs. Y aeIbHas
TeruioTa miasiaeHus. Cyonumanus
44 VYpaBHeHue TErIoBOro O6anaHca
45 DneKkTpu3aIus Tel. DIeKTPUUECKUH 3apsi/l. Ob6opynosaHue gns
JIBa BUIA IICKTPUUECKUX 3aPSI0B [EeMOHCTpaLmii
[TpoBOTHUKH, TUIIEKTPUKH U
46 MTOJTYIIPOBOTHUKH. 3aKOH COXPAHCHHS
ANEKTPUYECKOTO 3apsia
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. ObopyaoBaHue ann
TouyeyHbIN EKTPUUECKUU 3apsif] LEMOHCTpauuni
Hanpsixk€HHOCTh 3JIEKTPUYECKOTO TOJIS.
48 [TpuHIAT CYTIEPIIO3UITUHN DIIEKTPUUECKHIX
noJie. JIuHun HanpsHKEHHOCTH
49 PaGota cui aeKTpoCcTaTuuecKoro moJsl.
[Torenuuman. Pa3HOCTh MOTEHIMATIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
Ob6opyposaHue ana
50 ANEKTPOCTATHYECKOM II0JIE. .
JysnexTpuueckas MpOHULIAEMOCTh AeMOHCTPaLUY
. Ob6opyposaHue ana
51 OnekrpoeéMkocTb. Konnencarop .
AEeMOHCTpaLmii
59 DNEeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCaTopa
53 JlaGopatopHas pabota "U3mepenue OBopyaoBaHie s

NIEKTPOEMKOCTH KOHJEHcaTopa"




nabopaTtopHbIx paboT n
YYEHUYECKUX OMbITOB

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOIMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIpruOopoB

55

DNeKTpUYeCKuil TOK, YCIOBUS €ro
cymectBoBaHus. [loctosaupiii Tok. Cumna
toka. Hanpsixenue. ConpoTusienue. 3aKOH
Oma 114 yyacTka 1emnu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopnast pabotaNe8 «3ydenue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

O6opynoBaHue ans
NabopaTtopHbIX paboT n
YYEHUYECKUX OMNbITOB

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpudeckoi nemu. Koporkoe 3amMbIkaHue.
JlaGopaTtopnas padotaNe9 «M3mepenune D/IC
WCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

Ob6opynoBaHue ana
NabopaTopHbIx paboT n
YYEHUYECKUX OMbITOB

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIEePaTypBhl.
CBepxXnpoBOIUMOCTh

60

DNeKTpUUECKNU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

61

HOJ'IyrIpOBO,Z[HI/IKI/I, HUX COOCTBEHHAs U




MpUMeCHas MpoBoAUMOCTb. CBOUCTBA Pp—N-
nepexoja. [lonynpoBoiHUKOBBIE TPUOOPHI

62

DNEeKTpUUYECKUU TOK B PACTBOPAX U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTpoIn3

ObopyaoBaHue ann
AeMOoHCTpauui

63

DNEeKTPUYECKUH TOK B razax.
CaMOCTOSITEIILHBIN U HECAMOCTOATENbHBINA
pa3psa. Monnus. [1nasma

64

DnexTpuueckue mpuOopbl U yCTPOMCTBA U UX
IpaKkTH4YecKoe npuMeHenue. [Ipasuiia
TE€XHUKH 0€30MacHOCTH

ObopyaoBaHue ann
OEeMOHCTpaLMni

65

O6o0maromuii ypok «JIeKTPOIUHAMUKAY

66

KonTtponsHas padoTa o Teme
«Inekrpocraruka. [locTossHHBIN
AJIEKTPUYECKUU TOK. TOKH B pa3iIuyHbIX
cpenax»

67

Peseprubiit ypok. KonTpoasHas pabora 1o
Teme "DNeKTpoauHaMuKa"

68

PesepBubIil ypok. O600maronuii ypox mo
teMam 10 knacca

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68

10




11 KVIACC

KoanugecTBO 4acoB Hcnoan3oBanue
o0opynoBanusi
Ne LeHTpa
w/n Tema ypoka Beero Konrpoiabubie | IlpakTuyeckue eCTeCTBEHHOHAYHOI
padoTel padoTl H TEXHOJIOTHYECKOii
HAINPaBJIEHHOCTel
«Touka pocra»
IlocTossHHEIE MAarHUTEHI K MX
1 B3anMoaeiicTBre. MarautHoe nose. Bektop 1 O6opyaoBaHue gns
MarHUTHON MHAYKUWH. JINHUM MarHUTHOM AEeMOHCTpaLMni
WHTYKITHHA
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
2 OmnwiT Opcrena. Bzanmoeiicteue 1
MIPOBOTHUKOB C TOKOM
Ob6opyaoBaHue ans
JlaGopaTtopnast pabora Nel «Habmronenune
3 . 1 1 NabopaTtopHbIx paboT n
JIEHCTBUS MAarHUTHOTO ITOJIST Ha TOK»
YYEHUYECKMX OMNbITOB
4 JleficTBME€ MarHUTHOTO TI0JISI HA MPOBOJHUK C 1
tokom. Cuiia Ammepa.
JleiicTBe MarHUTHOTO IOJIS Ha
5 JBUKYIIYIOCS 3apshKeHHYI0 yactuily. Cuma 1
Jlopenma. PaboTa cwbl Jlopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpAa MarHuTHOM uHAyKunu. IC 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 Jlaboparopnas pabota No2 «lccnenoBanue 1 1 OBopyaoBaHie s

SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKOUN»




nabopaTtopHbIx paboT n
YYEHUYECKMX OMbITOB

NHAyKTUBHOCTB. SIBI€HUE CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrusi MAarHUTHOTO
TI0JISl KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

TexHnueckue ycTpoiuCcTBa U UX NPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUILI, HHIYKMOHHAs [1€Yb

ObopyaoBaHue ann
AeMOoHCTpauui

10

O6o06matomuii ypok «MarauTHoe moJe.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

11

KonTtponpHas padoTa no teme «MarautHoe
noJsie. DIeKTPOMarHuTHas HHIYKIUS»

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOaHM.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenue
SHEPruu

O6opyaoBaHue ans
AEeMOHCTpaLMni

13

JlaGopaTtopHas padora Ne3 «Omnpezenenue
YCKOPEHUs1 CBOOOTHOTO TAIJICHHS TIPU
MTOMOIIIA MasITHUKa»

Ob6opynoBaHue ana
NabopaTopHbIX paboT n
YYEHUYECKUX OMbITOB

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JICKTPOMArHUTHBIC KOJICOAHUS B UACATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KOIeO0aHUsIMU

O6opyaoBaHue ans
AEeMOHCTpauui

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM




KOHTYpE

[MpexncraBneHue 0 3aTyXaroOMUX KOJCOaHUSX.

16 BrinyxneHHble MEXaHUYECKHE KOJICOaHUsI. ObopyaoBaHue ann
Pe3onanc. Beinyxaennbie AeMOoHCTpauui
AJIEKTPOMArHUTHBIE KOJIeOaHus
[lepemennbIn Tok. CHHYCOUJAIBHBIN

17 IIEPEMEHHBIN TOK. MOIITHOCTh NIEPEMEHHOTO KomnbloTepHoe
TOKa. AMITUTYJTHOE U JAEUCTBYIOIIEE obopyaoBaHue
3HAYEHHUE CUJIbI TOKA U HANIPSHKEHUS

18 Tpanchopmarop. [IponsBoacTso, nepenava u Ob6opyposaHue ana
oTpeOIIeHNE AIEKTPUUECKON SHEPTUH AeMOHCTpaL i
YCTpoHCTBO U MPaKTHYECKOE IPUMEHEHUE

19 ANIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa
NIEPEMEHHOT0 TOKa, JINHUH dIeKTponepeaay
DKOJIOrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE

KomnbtoTepHoe

20 anekTpo3Hepruu. KynbTypa HCob30BaHuUs
JIEKTPOIHEPT U B IOBCEIHEBHOM KHU3HU obopyAosarive
MexaH1uecKue BOJIHbI, YCIOBHS

91 pacnipoctpanenus. [lepuon. Ckopocts
pacrpocTpaHeHHsl U AJTMHA BOJIHBI.

Ilonepeunsie 1 MPOJOIbHbBIE BOJIHBI

29 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa. ObopyaosaHue ana
Bricota Tona. TemOp 3Byka AEeMOHCTpauui

93 DEeKTPOMAarHUTHbIE BOJIHBI, UX CBOUCTBA U
ckopocTs. [1Ikana 351eKTpOMarHuTHEIX BOJIH

24 [IpuHIMIBI PaTUOCBA3U U TEIEBUICHMUSL. Ob6opypnosaHue ana
PasButne cpencts cBs3u. Pannonokanus AeMOHCTpaLumi

25 KonTtposneHast padota «Konebanus u BOJTHBI»




[IpssMOIMHENHOE pacIpOCTPAHEHUE CBETA B

26 OJTHOPOAHOM cpene. TouedHbIi UCTOYHHK
ceera. JIyu cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
. ObopyaoBaHue ann
27 ceera. [locTpoenue n3o0pakxeHUH B IIIOCKOM .
AEeMOHCTpaLuii
3epKaie
[Ipenomiienne ceera. [lonHOE BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIN yroJ1 MoIHOTO
BHYTPEHHETO OTPAKCHUS
ObopypoBaHune ana
JlabopaTtopnast pabota Ne4 «3mepenue
29 NabopaTtopHbIX paboT n
MTOKa3aTess MPETOMIICHHS CTEKIIa
yYEeHUYECKMX OMbITOB
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
30 ®dopmyIia TOHKOU JIUH3BL. Y BETUYCHHE
JIUH3bI
JlaGopaTtopnas pabota Ne5 «Omnpezenenue ObopyaoBaHue ana
31 ONTUYECKOM CUJIBI U (POKYCHOTO PACCTOSIHUS nabopaTopHbIX paboT u
coOuparolen JTMH3bI» y4YeHUYECKMX OMbITOB
Jucnepcus cera. CiioXKHBINA COCTaB OEIIOTO O6opyaoBaHue ans
32 ceera. L[Bet. JITabopaTopnas pabota Ne6 NabopaTopHbIX paboT n
«3mepenune ATUHBI CBETOBOM BOTHBI» y4YeHUYECKMX OMbITOB
33 Wnrtepdepenmus creta. Judpakius ceera.
JudpakunoHHas peneéTka
[TonepeyHOCTH CBETOBBIX BOJIH.
ObopyaoBaHue ana
[Monsipuzanus ceera JlabopaTopHas pabota
34 - . NabopaTopHbIX paboT n
Ne7 «Ouenka HHPOPMAITMOHHON EMKOCTH
y4YeHUYECKMX OMbITOB
KOMMakT-aucka (cd)
35 Onrtuyeckue npuOOPHI U YCTPOHCTBA U Ob6opyaoBaHune ana




yCJIOBHS UX O€30MACHOTO MPUMEHEHUS
Jlaboparopuas padota Ne§ «Habnronenwne
CIUTOIIHOTO U JIMHEHYATOTO CIIEKTPOBY

nabopaTtopHbIx paboT n
YYEHUYECKUX OMbITOB

['paHnLIBI TPUMEHUMOCTH KIACCUYECKOU

36 MexaHUKH. [locTynaTsl cienuanbHOU TEOPUHU
OTHOCHTEIILHOCTH
37 OTHOCHTETHHOCTH OJTHOBPEMEHHOCTH.
3ameJIcHIEe BpEMEHH M COKPAIICHUE JTUHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKON
3 KomnbioTepHoe
38 gacThIbl. CBSA3b MAaCCHI C SHEPTUCH H
obopyaoBaHue
AMITYJIECOM. DHEPTHS TIOKOS
39 KonTtponpHas padota «Ontuka. OCHOBBI
CHEIMATEHOM TEOPUH OTHOCUTEITEHOCTH)Y
40 ®otonbl. Dopmymna [Inanka. JHeprus u
UMITYJIBC JOTOHA
A1 OTtkpeITHE U HccienoBanue Gporodddekra. KomnbloTepHoe
Omgprtel A. I'. CroneToBa obopyaoBaHue
3akonsl Gpororddexra. YpaBHeHHE
42 OwunmrerHa s potodddexra. «KpacHas
rpaauiay Gorodddexra
43 HaBnenune cBeta. Onbitel I1. H. JIeOenena.
XUMHYECKOE JICUCTBUE CBETA
Texuuyeckue yCTpOHCTBA U MPAKTUYECKOE
Ob6opyaposaHue ana
44 NpUMeHeHHe: PoTorNeMeHT, POTOAATUHK, .
AeMOHCTpaLuui
collHe4Hast OaTapesi, CBETOIUOT
45 Pemenue 3a1au o Teme «IEeMEHTHI
KBaHTOBOM ONTHUKM»
46 Monenb atroma ToMcoHa. OTBITEI




Pesepdopaa 1o paccestHuIO 0-4acTHII.
[Lmanerapnast MoJieab aroMa

47

[Tocrynater bopa

48

Wzny4enue u norsomeHne GOTOHOB MPH
IIEPEX0/I€ aTOMA C OJJTHOTO YPOBHS SHEPIUU
Ha Ipyroui. Buasl criekTpos

KomnbloTepHoe
obopyaoBaHue

49

BosHoBEIE cBOMCTBA "yacTUIl. BOJHEI e
bpowis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE W BBIHYXKJIEHHOE
W3JIy4YCHHE

50

OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI
Pesepdopna no onpeneneHuio cocrasa
PaIOaKTUBHOTO WU3JIY4EHUS

KomnbloTepHoe
obopyaoBaHue

51

CeoucTBa anbda-, 6era-, raMMa-u3TydeHUsI.

Bnusinue pagnoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacniag. INeKTPOHHBIW U
MMO3UTPOHHBIM OeTa-pacmana. ['amma-
U3ITy4yeHue

53

DHeprusi CBSA3U HYKJIOHOB B sjipe. S aepHble
peakuuu. SnepHpid peaktop. [Ipodiemsl,
[IEPCIEKTUBBI, SKOJOTUYECKUE ACTIEKTHI
SIIEPHOU SHEPTETUKU

KomnbloTepHoe
obopyaosaHue

54

OnemeHTapHble YacTULbl. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAOMIOICHUS U
PErucTpanyu dJIEMEHTAPHBIX YACTHII.
Kpyraslit ctonn «@yH1aMeHTalIbHbIE




B3aMMO/ICUCTBHS. ENMHCTBO pu3nueckon
KapTUHBI MUPa»

55

Bun 3Bé3qH0r0 HebOa. Co3Besnusi, sipKue
3BE3/Ibl, INIAHETHI, UX BUJUMMOC JIBHXKCHUE.
CoiHeyHas cucreMa

KomnbloTepHoe
obopyaoBaHue

56

Counne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIIA U 3BE3]

57

3BE3/1bl, UX OCHOBHbBIE XapaAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Bnyrpennee ctpoenue 38€31. COBpeMEHHbBIE
MIPEACTABJIECHUS O MPOUCXOKICHUN U
spostrory CoJTHIA U 3BE31D

KomnbloTepHoe
obopyaoBaHue

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxenne CosHIIa B
lNanaktuxe. ['anaktuku. Y€pHbIE NBIPHI B
Allpax ralakTUK

KomnbtoTepHoe
obopyaoBaHue

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nznydeHue.
MeraranakTuka

KomnbloTepHoe
obopyaoBaHue

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas paborta «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COIIMAILHON U 3THUECKOM
cdepax eaTeabHOCTH YelloBeKa

63

O6o6maromuit ypok. Ponb u mecto puzuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU




KapTUHE MHUpa

Ob6o6maromuii ypok. Ponb pusnueckoit

64 TEOpHUH B ((OPMUPOBAHUY TIPEICTABICHUH O 1
¢bu3nvecKkoil KapTHHE MUpPa
O6o06maromuit ypok. Mecto ¢puzndeckoit

65 KapTUHBI MUpPa B OOIIEM pSTy COBPEMEHHBIX 1 KomnbloTepHoe
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O obopyposaHue
pupoIe

66 PesepBHbIl ypok. MarautHoe noie. 1
DNEeKTPOMArHUTHAS HHYKIIUS

67 PesepBHb1il ypok. Ontuka. OCHOBBI 1 KomnbioTepHoe
CTEUANTBHOM TEOPHH OTHOCHTEIHHOCTH obopyposaHue

68 Pesepnbiit ypok. KBantoBas ¢usuka. 1
DneMeHTBl aCTPOHOMUHU U aCTPOPU3UKU

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






