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MNOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 10 (u3uke 0a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIETro
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE IIOJIOKEHHWH W TpeOOBaHUN K pe3ylbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHOM nmporpammsl, ripeActaBieHHsix B ®I'OC COO, a
Takke ¢ yd€toM (enepanbHO pabouel mporpaMmbl BOCIUTAHUS M KOHIICTIUU
npenofaBaHus ydeOHoro mpeamera «®Pusnka» B 00pa30BATENbHBIX OpraHU3AIUSIX
Poccuiickoii ®deneparnu, peanu3yroluX OCHOBHBIE 0Opa3oBaTEIbHBIE MPOrPAMMBI.
Conepxanue mporpaMMbl 1o (PU3MKE HAMpPaBICHO HAa (OPMUPOBAHUE €CTECTBEHHO -
Hay4YHOU KapTHHBI MHpa oOyyaromuxcs 10—11 kiaccoB npu o0yueHun ux (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO - AESITEIbHOCTHOrO mnonaxoja. Ilporpamma mo
dbusuke cootBercTBYyeT TpeOoBaHusiM PI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM,
OPEIMETHBIM U METalpeIMETHBIM pe3yJibTaTaM OOY4YeHHUs, a TaKXKEe YUYUTHIBACT
HEOOXOAUMOCTh pean3alMi MEXIPEAMETHBIX CBA3€M (U3UKM C €CTECTBEHHO -
Hay4YHbIMU YYEOHBIMH IpeaMeTamMu. B Hell omnpenensitoTcs OCHOBHBIE LEIN HU3Y4YEHUs
(¢u3MKKM Ha YpOBHE CpeaHero ooOiero oOpa3oBaHMs, IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOCHHMS Kypca (PM3HMKHU: JUYHOCTHBIE, METaNpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM
YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

- IJITAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIE
OpeaMeTHbIE Pe3ybTaThl IO ToJaM 00yUYeHHUS;

- coJiepkaHue yueoHoro npeamera « Pu3ukay mo rojgaM 00ydeHus.

[Iporpamma no (u3uke MOXET ObITh HCIOJb30BaHA YUYUTENSIMH KAaK OCHOBA IS
COCTaBJICHHSI CBOUX paboumx mnporpamm. [lpu paspaboTke paboueit mporpamMmbl B
TEMaTUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITh YUYTE€HBI BO3MOKHOCTH HCIIOJb30BaHUSA
ANEKTPOHHBIX  (IM(PPOBHIX) 00PA30BATEIBHBIX PECYPCOB, SBIAIOMIMXCS Y4EOHO-
METOAMYECKUMHU MaTepuaiamMu (MyJIbTUMEIUIHBIC POTPAMMBI, JJIEKTPOHHBIE YUCOHUKH
U 3aJlayHUKH, DJEKTPOHHbIE OWONMOTEKH, BUPTyalbHbIE JIAOOPATOPUM, WIPOBBIC
MPOrpaMMbl, KOJJIEKIMH LUDPOBBIX 00pa30BaTENbHBIX PECYpPCOB), PpPeaTU3YIOIIUMU
TUAAKTUYECKHE BO3MOKHOCTH HMH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUH,

CoJiepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa3oBaHUU.
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[Iporpamma mo ¢u3uke HE CKOBBIBAET TBOPUYECKYI0 HHUIMATHBY YyUUTENEH U
PEIOCTaBISIET BOZMOXKHOCTD JIJISl peaM3allK Pa3IMYHBIX METOJAMYECKUX MOAXOJ0B K
opraHu3anuu OoO0ydeHUs (U3NKE TPH YCIOBHUU COXpPAHEHHUS O005A3aTeIbHON YacTH
comepxkaHusi kypca. Pusnka Kak Hayka O HauOolsiee OOIIMX 3aKOHaX MPUPOJIBI,
BBICTYIasi B KaueCcTBE y4ueOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIA BKJIAJ B
cucteMy 3HaHMM 00 okpyxkawomeM wmupe. llkombHbli Kypc ¢Guzukm  —
CUCTEMOOOPa3yIOUUi JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IMOCKOJIBbKY
(u3rUecKre 3aKOHBI JIEKAT B OCHOBE NPOLIECCOB U SIBICHHM, M3y4aeMbIX XHMHEM,
Oouosioruel, usnueckoil reorpadueir u actpoHoMmueil. Mcrnonb3oBaHUE W aKTUBHOE
OpUMEHEeHUEe (U3NYECKUX 3HAHWM ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUN B cpepe IHEPreTHKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJyYEHHS] HOBBIX
MaTepuasoB C 33JaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOU
BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHbI MHpa OOydarolluxcs, B
(opMHpOBaHNE YMEHUN MPUMEHATh HAYYHBI METOJI MO3HAHUS MPHU BBIOJHEHUN UMU
y49eOHBIX UCCIICIOBAHUM.

B ocHOBy Kypca QU3MKHM AJi1 YPOBHS CPEIHEr0 OOIIEro 0Opa3oBaHUs MOJOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €T0 TOCTPOEHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM € HEH Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJITACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEl MaTtepuan Kypca Gpu3suku oObeIuHEH
BOKpYr (usmyeckux Teopud. Benymmm B Kypce sBisiercss  (GOpMHpPOBaHUE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanuss TpeArnosiaraeT HMCIOJb30BaHUE
rYMaHUTapHOTO NOTEeHIaNa (pU3n4ecKor HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (DUBHUKH C
pazBuTHEM OOIIeCTBa, a TakXe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
AKOJIOTUYECKUMH MPOOIEMaMHU.

Hoesn npuknaomnoti nanpaenennocmu. Kypc ¢usuku mpeamnojaraeT 3HaKOMCTBO C
MIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIOKEHUN U3YyUYEHHBIX TEOPUH U

3aKOHOB.



Hoes  skxonoeuzayuu  peanusyercss TOCPEACTBOM  BBEIACHHUS  BJIEMEHTOB
COJIEp)KaHusl, MOCBAUIEHHBIX HSKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPBIE
CBSI3aHBI C pA3BUTHEM TEXHUKHM M TEXHOJOTHH, a Takke OOCYXACHHS MpodiIemM
palOHaIBHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON O€30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YpOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBISIIOTCS  u3nyeckue Teopuu (popmupoBaHHe TMPEACTaBICHUN O
CTPYKType NOCTpPOEHHUs (PU3MUECKOH TeopuH, posin (yHIAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOPUH, JIJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUHN U MPOLIECCOB).

CurcTeMHO-esTEIbHOCTHBIN NOJIX0/] B Kypce (PU3UKU pean3yeTcs Mpexk/ie BCEro 3a
C4€T OpraHM3aIi SKCIIEPUMEHTAIBHON NeATeabHOCTH oOyuatomuxcs. s 6a3oBoro
YpOBHS  Kypca (U3MKM — OTO  HUCIOJB30BAHHWE  CUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIEPUMEHTOB U J1a0OpaTOPHBIX padOT, KOTOPHIE B MPOTpaMMe IO
(¢u3rke 00bEeIMHEHBI B OOIINI CIUCOK YYEHUUECKUX MPAKTUUECKUX paboT. Brinenenue
B YKa3aHHOM II€peyHe JIabopaTOPHBIX padoT, MPOBOJUMBIX AJIsi KOHTPOJIS U OLIEHKH,
OCYIIECTBIISIETCSl YYACTHUKAMHU 00pa30BaTeIBHOTO Mpoliecca UCXOAs U3 0COOCHHOCTEH
TUTAaHUPOBAHUS M OCHaIIeHus kabunera gusuku. [Ipu aToM obecriednBaeTcs OBIaJCHUE
OOy4YarolMMUCS YMEHUSIMH TPOBOJAUTH KOCBEHHbBIE U3MEPEHMs, HCCIEAOBaHUS
3aBHCHUMOCTEH (U3WYECKUX BEIMYUH U TIOCTAHOBKY OMBITOB IO TPOBEPKE
IPEJI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHKUE yneseTcs] PEIICHNUI0 PaCUETHRIX M KaueCTBEHHBIX 3amad. [Ipu
OTOM ISl PacdyE€THBIX 3a7ad MPHOPUTETOM SBISIOTCA 3aJadydl C SBHO 3aJaHHOMN
¢usznyeckol  MOJENbIO, IO3BOJSIONIME NPUMEHATh  U3yUYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiena Kypca, Tak U MHTETPHUPYs 3HAHUS U3 Pa3HbBIX
paznenoB. [ KaueCcTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHMsi Ha 0ObSICHEHUE
NpoTeKaHus: GU3NYECKUX SIBICHUN U MPOILIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyromune
BbIOOpa (HHU3MUECKON MOJENHN T CUTYallud IPAKTHKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpeboBanusiMu OGI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIA YpPOBEHb Kypca (PU3MKH Ha YpOBHE

cpeaHero o0uiero oopa3oBaHusl JOJKEH U3ydaThCs B YCIOBHSIX MPEIMETHOTO KaOMHETa
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GU3MKK WM B YCIOBHUSX HWHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-
Hay4YHOro nukia. B kabuHere (PU3MKK MOHKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
o0opy/oBaHuE Ui BBIMOJTHEHUSA YKa3aHHBIX B MPOTpaMMe MO (PU3MKE YUEHUYECKUX
MPAKTUYECKUX padOT U IEMOHCTPAIIMOHHOE 000PYOBaHUE.

JleMoHCTpalnoHHOEe 000pyAOBaHHEe POPMHUPYETCSI B COOTBETCTBUM C MPUHITUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IEPEUYUCICHHBIX B
nporpamMme 1Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil ISl MCCIENOBAaHUS H3y4aeMbIX
SBIICHUH U TMPOIIECCOB, SMIUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHHUECKUX
IIPUMEHEHU .

JlaGopatopHoe oOopynoBaHuE JJii YYCHHUYECKHUX IPAKTHYECKUX  padoT
dopMupyeTcsi B BUJe TEMAaTHIECKHX KOMIUIEKTOB M 00ECIIEYNBAETCSA B pacu€re OJHOTO
KOMIUIEKTa Ha JByX oOOyyaroumxcsa. TemaTHuecKHe KOMIUIEKThI J1abopaTOPHOTrO
0o0Opy/nOBaHUsl JOJKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM  HCIIOJIb30BAHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJI¢ ITU(POBBIX JIAOOPATOPHUIA.

OCHOBHBIMU LEJISIMU U3y4EHHSI (PUBUKHU B 001IEM 00pa30BAHUHU SIBIISIFOTCA:
- (opMHpoOBaHHE HHTEpeca U CTPEMJICHHS OOYYaIOIIMXCS K HAyYHOMY M3YUYEHUIO
IPUPOJIbI, PA3BUTUE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
- opMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs] OCHOB CTPOCHHUSI
MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (PMU3UKH;
- hopMUpOBaHNE YMEHUI OOBSCHATH SBICHUS C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHUIM
¥ HAYYHBIX JIOKA3aTeIbCTB;

- (hopmupoBaHue MpPEACTABICHUHN O POIU (PUNKH JIsl pPA3BUTHSL IPYTUX €CTECTBEHHBIX

HayK, TEXHUKU ¥ TEXHOJIOTHA.

JlocTtrxeHue 3Tux 1esneil o0ecreurnBaeTcsl peleHueM CIIEAYIOINX 3a1a4 B poLecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:
- TpUOOpEeTEeHNEe CUCTEMBI 3HaHUI 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOUYAsT MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, AIEKTPOAUMHAMUKY, KBAHTOBYIO

(bU3UKY U 3JIEMEHTHI acTpODU3UKH;
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- GopMHpOBaHHE YMEHHA NPUMEHSITh TEOPETHUYECCKUE 3HAHUS 11 OOBSICHEHUS
bu3NuecKuX SBICHUA B TPUPOAEC U JIA MNPUHATUS TNPAKTUYECKUX pEHICHUN B
MOBCEHEBHOM JKH3HU;

-OCBOEHHE CIIOCOOOB pEIICHHsS PA3IMYHBIX 337a4 C SBHO 3aJaHHOM (Qu3nyYecKon
MOJIEJIbIO, 3a/1a4, MOAPAa3yMEBAIOIIUX CAMOCTOSITEILHOE CO3/laHne (PU3NYECKON MOIENH,
aJICKBATHOM yCJIOBUAM 33/1a4H;

- TOHUMaHue (PU3NYECKUX OCHOB U MPUHIIMUIIOB JEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY:;

- OBJIQJICHHE METOJAMH CaMOCTOSITEIHPHOTO TJIAHUPOBAHKS U TIPOBEICHUS (PHU3UICCKUX
AKCIIEPUMEHTOB,  aHajiu3a W  HUHTEpOpeTanuu  HUHPOpMALUM,  OIMpeAesieHUs
JOCTOBEPHOCTH MOJYICHHOTO Pe3yiIbTaTa;

- CO37aHWE YCIOBUM I Ppa3BUTUS YMEHUNW MPOEKTHO-UCCIIEI0BATEIHbCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpEAHEro OOLIEro
oOpazoBanust orBogauTcsi 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraemelii B mporpaMmMe mo Gpu3MKe nepeueHb JJa00PaTOPHBIX U MPAKTUYECKHUX
paboT  SBISETCS  PEKOMEHJOBaHHBIM, YYUTENb JellaeT BBIOOp  MPOBEICHUS
7a0opaTOpHBIX pabdOT H OMBITOB C YYETOM WHAMBUAYATBHBIX OCOOCHHOCTEH
o0yJarommxcs.

Jrobast pabouasi mporpamMma JOJKHA IMOJHOCTBIO BKIIIOYATh B Ce0s COJEpkKaHUE
JTAHHOM MPOTPaMMBI TI0 (PH3UKE.

B otnenpHBIX citydasix Kypc (GU3UKHA 0a30BOTO YPOBHS MOXKET M3ydaThCsi B 00BEME
204 4gaca 3a nBa roma ooyuenus (3 4 B Hegenmto B 10 u 11 kiaccax). B atom cnydae
YBEJIMYHMBAETCS HE MeHee deM 10 20 4 pe3epBHOE BpEMs, KOTOPOE HCIOIb3YyeTCs
YUHUTENIeM IS W3Y4YEHHUS BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAHHBIM TpodriieM
oOy4eHMS, W YBEIUYMBACTCSA ydeOHas HarpysKa, OTBOAMMAs Ha M3YYCHHE MEXaHUKH,
MOJICKYJIApHON  (PU3WKM W DIEKTPOJAMHAMHKH, 3a CYET paCHIMpEHUs YHcia
nabopaToOpHbIX  pabOT  HCCIAEAOBATEIBCKOTO  XapakTeépa W YPOKOB  pEUICHUS

Ka4YC€CTBCHHbBIX U paC‘-IéTHBIX 3aga4



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Pasnen 1. @usnka u MeTOIbI HAYYHOTO NIO3HAaHUA PU3KKa — HaAyKa O IPUPOE.

Hayunbie meTonbl TO3HAHUS OKPYXKAIOIIETO MUpa. Poiib SKCIEpUMEHTa U TEOPUH B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3HYECKUX SBJICHHA W TpoleccoB. HaydHble T'MIOTE3BI.
dusnyeckue 3aKOHbl M TEOpUU. ['paHUIBl TPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb n mecto ¢pusnku B (OPMUPOBAHUH COBPEMEHHOW HAYYHON KapTUHBI MUpPa, B
IIPAKTUYECKOM JACATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu: Ananorossle 1 TU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
TATYUKH.

Pa3nes 2. MexaHuka

Tema 1. Kunemaruka

Mexannueckoe aBrxeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOro ABMkeHus. Cucrema
otcyéra. Tpaekropusi.

[lepemenienue, CKOpOCTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTEepUAIIBHONM TOYKH, KX IMPOEKUMU HA OCH CHUCTEMBbI KoopauHar. CloxeHue
MIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe JBWXKeHue. [paduku
3aBUCHUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U MEPEMEIICHUS MATEPUAIBHON
TOYKH OT BPEMEHH.

CBobOosHOE TIajieHne. Y CKOpeHHue CBOOOHOTO TaIeHHUS.

KpuBonuneiiHoe nBvkeHUE. [[BUKEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM TI0 MOJIYJIF0 CKOPOCTBIO. YTIIOBass CKOPOCTh, JIMHENHAs CKOPOCTh. [lepron
U yactoTa ooparieHus. LleHTpocTpeMuTenbHOe YCKOpPEHHE.

TexHuyeckue ycTponcTBa M IMPAKTHUYECKOE NMPUMEHEHHE: CIIUIOMETpP, ABUKECHHE
CHaps10B, LICTIHbIE U PEMEHHBIE IIEPEIAYN.

Lemoncmpayuu. Mopaenb cuUCTeMBI OTCUYETA, WUIIOCTPALMUSA KUHEMATHYECKHUX

XapaKTCPUCTUK ABUKCHUS.
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[IpeoOpazoBaHue IBUKEHUN C UCITOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.
[Tamenue Ten B BO3yXE U B Pa3pEKEHHOM MIPOCTPAHCTBE.
HaGmonenue nBuxeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.
Hanpasnenue cKOpocTu pu ABUKEHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopHvlie pabomoul. W3ydeHne HEPaBHOMEPHOTO
JIBHKEHUS C LEIBIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.
HccrnenoBanne  COOTHOLIEHHMSI  MEXAY  MOYTSIMH, IPOMACHHBIMH  TEJIOM 34
ITOCJIEAOBATEIBHBIE PABHBIC IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUXKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.
N3yuenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.
N3yuenue nBuXeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuka

[Ipuaumn otHOocutensHOCTH ['anmwiies. IlepBeii 3akoH Herotona. MHepuumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoit 3akoH HeroroHa s
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 111 MaTepranbHbBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cumna Tsokectd. [lepBas kocMudeckas CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl TpeHust (mMokosi, ckoybxkeHus, kaueHus). Cuma tpenus. Cyxoe
TpeHue. Cuiia TpeHus CKOJIbKEHUs U cuiia TpeHus nokosi. Koadduument tpenns. Cuna
CONIPOTHUBJIEHUS MTPU ABUKECHHUM TENA B )KUIKOCTH UJIU Ta3e.

[ToctynaTenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpamieHus. [linedo cuibl. YcnoBusi paBHOBECHS
TBEPIOIO TeJa.

TexHuyeckue ycTporucTBa U IPAKTUYECKOE IPUMEHEHHE: MMOAIIUITHUKHY, ABUKECHHE
UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu:: SIBneHne MHEPIUH.
CpaBHeHHE MacC B3aUMOJACHCTBYIOIINX TEI.

Bropoi 3axkon HeroToHa.
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N3mepenne cui.
CrioxeHue CHil.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.
HesecomocTs.
Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUH.
CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul: 3yuenue IBUKEHUs OpycKa 1o
HaKJIOHHOW IIOCKOCTH.
HccnenoBanue 3aBUCUMMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux gedopMaruu.
Hccnenosanue ycinoBuii paBHOBECUS TBEPIAOTO TeJIA, UMEIOLIETO OCh BPALCHUS.
Tema 3. 3akoHBI COXpaHEeHHUS] B MEeXaHUKeE
NmMnynbe maTepuaibHOM TOYKU (TeNla), CUCTEMbl MaTepHaIbHBIX ToueK. MMiymnbc
CUJIBl M UW3MEHEHHWE HMIyJibca Tejla. 3aKOH COXpPAaHEHUsl HMIyJbca. PeakTuBHOE
JBUKEHHUE.
PaGoTa cusibl. MOIITHOCTD CHJTBI.
Kunetnueckass oHeprusi MarepuajibHO Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN IHEPTUHU.
[ToTennmanbHass sHeprus. [loTeHnuManbHas sHEpPrus ymnpyro naedhopMUPOBAHHOU
npy>kuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U NOBEPXHOCTH 3E€MJITH.
[ToTeHnMaIbHBIE U HEMOTEHITMATbHBIE CUJIbl. CBsI3b pabOThl HEMOTEHIIMATBHBIX CHJI
C U3MEHEHHEM MEXaHWYECKOM DSHEPruuM CUCTEMbl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKOU IHEPIUU.
Ynpyrue v Heynpyrue CTOJIKHOBEHUSI.
TexHuuecknue yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu: 3aKOH COXpaHEHUS UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

[lepexon moTeHMAIBHON PHEPTUH B KHHETUYECKYIO M 0OPaTHO.
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Vuenuueckuii  oxcnepumenm, nabopamopuvie padomwei. V3ydyeHue aOCOIIOTHO
HEYIPYroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEpPrUu Teja Ha
IpUMEpPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsekyJsipaasi pu3nkKa u TEpMOJAMHAMUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKON TEOPUHU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M HX OMBITHOE
o0ocHoBanue. bpoyHoBckoe gBmxenue. Juddysus. Xapakrep IBUKEHUS H
B3aMMOJICHCTBUS YaCTUL BemecTBa. MOJEIN CTPOEHHUs ra30oB, KUIKOCTEW U TBEPIBIX
TeJl U OOBSICHEHHE CBOICTB BEIIECTBAa Ha OCHOBE 3THUX Mojenei. Macca U pa3mepsl
Monekyn. KonnuectBo Bemectsa. [locTositnHas ABoranpo.

TeruoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. Illkana temneparyp
Llenbcus.

Mopnene wmaeanpHOro rasa. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KMHETHYECKON
TEOPUH UJCATBHOTO ra3a. AOCOIIOTHAs TeMIeparypa Kak Mepa CpelHel KUHETUYECKOM
SHEPrUM TEIUIOBOTO ABMXKEHUs 4actull ra3a. lllkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knanelipona. 3akon [lanpToHa. M3ompoueccsl B
U/ICaJIbHOM T'a3€ C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

TexHuuyeckue ycTpoicTBa U TNMPAKTUUECKOE NPUMEHEHHE: TEPMOMETp, OApoOMETp.
Jemoncmpayuu.  OnbITBl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHME  BEILECTBA,
doTorpadguu MoJIeKyJ OPraHM4eCKUX COeAMHEHUH.

OmnbrTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mogens onbita llTepHa.

OneIThl, [OKa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJIEKYJISPHOTO B3aUMOJECHCTBHUS.
Mopgens, HIUTFOCTpUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYya.

OnbITHl, WUIIOCTPUPYIOLIUE YPAaBHEHHE COCTOSHHUS MJICAJBbHOTO Ta3a, W30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHuvle pabomul. OnpeneneHue Macchl Bo3lyxa B
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KJIACCHOW KOMHAT€ Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI, JaBICHUS U TEMIIEpaTyphl
BO3/lyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY NAapaMETpaMH COCTOSIHHS PA3pPEkKEHHOIO rasa.
Tema 2. OCHOBBI TEPMOJAMHAMUKH

TepmoanHamMuueckass cucTeMa. BHYTpeHHsAsIT DSHEpPrusi TEPMOJWHAMUYECKOU
cUCTeMbl U crocoObl e€ m3meHeHHs. KommdecTBo TemioTel U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOI'O MIECAIbHOTO Ta3a. Buael Tersonepenadn: TEILIONPOBOJAHOCT,
KOHBEKIIUS, U3IyYEHHE. Y IeNbHAs TEIUNIOEMKOCTD BelecTBa. KoimmuecTBo TEMIoTsI pH
TeIIonepeaaye.

[Tonsitue 00 anuabatHoM npouecce. [lepBblil 3akoH TepMoanHaMuku. [Ipumenenue
MEPBOTO 3aKOHAa TEPMOJMHAMHMKM K wu3ompoueccaMm. ['paduueckas uHTEprpeTanus
paboThI raza.

Bropoii 3akon TepmoguHamuki. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBble MamuHbl. [IpuHIUIBI IEWCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUU B TEIUIOBBIX MammuHaX. KoaddUIMeHT mone3Horo JAeiCTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero xo3((UUIMEHT MONE3HOTO AEHCTBUA. DKOJIOTMYECKUE
po0JIeMBbI TEIII0IHEPTETHKHY.

TexHU4ecKue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIbHUK, KOHAUIIMOHED.

Jemoncmpayuu: VI3MeHeHHe BHYTPEHHEH HSHEpruM Tejla IpPU COBEPILIEHUU pPAOOTHI:
BbUIET MPOOKM W3 OYyTBUIKM MOJI JEHCTBUEM CKAaTOrO BO3/AyXa, HarpeBaHue 3(dupa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN dHEpPTUH (TeMIIepaTyphl) Tela IpH TEIIonepeaaye.

OnbIT 10 aaAabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenn mnapoBod TypOWHBI, JABUTATedsl BHYTPEHHETO CrOpaHHs, pPEaKTUBHOTO
JBUTATEJIA.

Vuenuueckuii  sxcnepumenm, nabopamopHvie pabdbomul. V3MepeHune  ynenbHON
TEIUIOEMKOCTH.

Tema 3. ArperaTHblie cocTOsiHMS BelecTBa. Pa3oBblie mepexo/bl.



13

[TapooOpa3zoBanne u KoHaeHcanusa. Vcmapenune u kuneHue. AOCONIOTHAsS U
OTHOCHUTENbHAS BJIAXKHOCTh BO3ayxa. HacelmeHHbli map. VYjaenpHas —Temora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHU30TPOINUS CBOWUCTB
kpuctaimioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. I[lmaBnenue wu
KPUCTAJUIN3ALHS.

VY nenwbHas Teruora mwiasieHus. CyonuMmanus. Y paBHEeHUE TEIIOBOro OajgaHca.

TexHU4eCKHEe YCTPOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTMU IIOJYyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM YMCIIE
HAaHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu. CBOMCTBA HACBIILICHHBIX NTAPOB.

Kunenue npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl U3MEpEHUs BIIAXKHOCTH.

HaGnronenue HarpeBaHusl U IJIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii osxcnepumenm, nabopamopmuvie padomul. VI3MepeHue OTHOCHTEIbHON
BJI&JXHOCTH BO31yXa.

Paznen 4. JjaeKTpoAMHAMMKA

Tema 1. DuekTpocraTnka

OnekTpu3anus Tel. JJIEKTpUUeCKud 3apsii. JBa BUIa BIEKTPUUYECKUX 3apsIOB.
[IpoBOOHMKH, NUAJIEKTPUKH U MOJYIPOBOJHUKHA. 3AKOH COXPAHEHHUs JJIEKTPUYECKOIO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouyeuHbIll SIEKTpUUECKUNA 3apsl.
Onektpuueckoe  mone.  HanpsoxkéHHocTh — anektpuueckoro  nojsa.  [IpuHnmn
CYIEPIIO3ULIHU IEKTPUUECKHUX MOJIeH. JINHUN HAPSYKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PaGota cunm smekrpoctatmdeckoro mons. [lorennman. Pa3HOCT, MOTEHIIMATIOB.
[IpOBOOHMKM W JWPIEKTPUKKA B JJIEKTPOCTATUYECKOM TMoje. JludiekTpuueckas
MIPOHULIAEMOCTb.

OnektpoémMkocTb. KoHaeHcatop. OIEKTpOEMKOCTh  IIJIOCKOTO  KOHJEHCATOpa.

OHeprus 3apsHKEHHOI0 KOHAEHCATOoPA.
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TexHuyeckue  yCTpOWCTBA W MPAKTUYECKOE  MPUMEHEHHUE:  DJIEKTPOCKOII,
ANEKTPOMETP,  dDJEKTpOCTaTHUecKas  3aluTa, 3a3eMJICHHE  3JIEKTPOnpuOOpoB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu: Y CTpOWCTBO U IMIPUHIUI AEUCTBUS DIICKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.
DJIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.
[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.
DIIEKTPOCTATUYECKAS 3aIUTA.
JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM TIOJIE.
3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOWIAAM IUJIACTHUH,
PACCTOSIHUS MEXy HUMHU U JUAICKTPUUECKON MPOHUIIAEMOCTH.
DHeprus 3apsKEHHOr0 KOHAEHCATOPa.
Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomwi. V3MepeHUue 3IEeKTPOEMKOCTH
KOHJIEHCATOPA.
Tema 2. IlocTossHHBIN J1eKTPUYecKHH TOK. TOKM B pa3IM4YHBIX cpeaax.
DJIEKTPUUECKHUI TOK. Y CIIOBHUSI CYIIECTBOBAHUS SJIEKTPUUECKOTrO TOKa. MCTOUHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.
Hanpspxkenue. 3akon Oma i1 y4acTKa Lemnu.
DJIEKTPUYECKOE  CONPOTUBIICHHE.  YJIEIBHOE  CONPOTUBICHHE  BELIECTBA.
[TocnenoBarenbHOE, TApaNIEIbHOE, CMEIIAHHOE COEIMHEHUE POBOIHUKOB.

Paborta snekTpudeckoro Toka. 3akoH Jlxoyns—JIeHna. MoOIHOCTh 3JEKTPUUECKOTO
TOKA.

DJNEKTPOJIBUKYIIAsi CUJIa M BHYTPEHHEE COINPOTUBIECHHWE UCTOYHUMKA TOKA. 3aKOH
Oma 1t moTHOM (3aMKHYTOM) AnekTpuueckoit nenu. KopoTtkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOJMMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBIICHUS
METAIJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBoauku. CoOCTBEHHAs] ¥ MPUMECHAs MPOBOJAUMOCTH MOJTYIPOBOIHUKOB.

CoiictBa p—N-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.
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DNEeKTPUYECKUIA TOK B pACTBOPAX M pacIuiaBax AJIEKTPOJIUTOB. DIIEKTPOITUTUUECKAS
OUCCOLUALINS. DIEKTPOIIU3.

OnexTtpuyeckuid TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITENIBHBIA pa3psii.
Mosnus. [1na3ma.

TexHuyeckue ycTpoiCTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIEPMETpP, BOJIBTMETP,
peocTar, ICTOYHUKHU TOKA, 3JIEKTPOHATPEBATEIbHBIE NPUOOPHI, JIEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBI JHOJ, TEPMHUCTOPHI U
(oTOpE3UCTOPHI, NOTYNPOBOAHUKOBBII AHO], raJbBaHUKA.

Jlemoncmpayuu: I3mepeHne CUIIbl TOKA U HANPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBJICHUSA MUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIH
IIOIIEPEYHOT 0 CEYEHHUs U MaTepuana.

CMmenaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpssMoe u3MepeHne dIIEKTPOABUKYILEH CUIIBIL.

KopoTkoe 3amblkaHHE€ TalbBaHMYECKOTO JJIEMEHTA M  OLEHKAa BHYTPEHHETO
CONIPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAIIOB OT TEMITEPATYPBL.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psaa U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii  sxcnepumenm, naabopamopuvle pabomsi. VI3yuyeHUE CMEIIaHHOTO
COEMHEHNS PE3UCTOPOB.

N3MepeHne HSIIEKTPOABHKYIIEW CHJIBI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBIICHUS.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca pusuku 6a3zoBoro ypoBHs B 10 kjacce oCyHIECTBISETCA C yU4ETOM
coJiepKaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€l C KypcaMu MaTeMaTHKU, OUOJIOTHUH, XUMUH,

reorpaduu ¥ TEXHOJOTHH.
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Mescnpeomemusie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJI0OB HAYYHOI'O MO3HAHUS:
SBJICHWE, Hay4yHbId (aKkT, TUIoTe3a, (QuU3MUecKas BeJIUYWHA, 3aKOH, TEOpHs,
HaOJI0JIEHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuka: pelnieHde CHUCTEMbl ypaBHEHUM, JuHEWHas (QyHKIUA, Mmapabdoa,
rurnepoOoia, ux rpaguKu U CBONCTBa, TPUTOHOMETpUUECKHe QYHKIIMU: CUHYC, KOCHHYC,
TAHT€HC, KOTAaHIN€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI W HX
MIPOCKIMU HA OCU KOOPAUHAT, CJI0KECHUE BEKTOPOB.

buonocus: mMexaHwdeckoe JBHXKEHHUE B >KUBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKMBBIX OPTraHU3MOB (BUJBI TEIUIONEpEeadyH, TEIJIOBOE pPaBHOBECHE),
BJICKTPUYECKUE SIBIICHUS B )KUBOW IIPUPOJIE.

Xumus: IDUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIAPHAs MAacca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEHM MU Ta30B,
BJICKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJMTHYECKAs JAUCCOLMAIINSA, TaJIbBAHUKA.
I'eorpadus: B1a)kHOCTh BO3yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoecus: npeoOpa3oBaHUE JBUKEHUNW C HUCIIOJIb30BAaHUEM MEXaHHM3MOB, YYET
TPEHHUSI B TEXHUKE, MOJIIUIHUKHU, HUCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMITYJbCAa B
TeXHHUKE (pakeTa, BOJOMET W JPyrue), JBUTATeIb BHYTPEHHETO CTOpaHMs, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHHUK, KOHJWUIIMOHEDP, TEXHOJOTUM  TIOJyYCHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM 4YHCIE€ HAHOMATEpUalIOB, M HAHOTEXHOJIOTHUH,
AJICKTpOCTAaTHYECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPHOOPOB, KCEPOKC, CTPYHHBIH
MPUHTEP, DJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, DJIEKTPOOCBETUTEIbHBIE MPHUOOPHI,
raJbBaHUKa.

11 KJIACC
Pa3znen 4. DiaeKkTpoAMHAMMKA
Tema 3. MarautHoe nmoJjie. JJeKTPOMATHUTHAS UHIAYKIUS

[IocTossHHBIE MarHuThl. B3aumMoaelcTBHE MNOCTOSHHBIX MAarHMTOB. MarHuTHOE
nosje. BekTop MarHUTHOM WHAYKUUU. [IpuHIMI Cynepno3uiuyd MarHUTHBIX IOJIEH.
Jluanm MarHuTHOM WHAYKUMM. KapTuHa nMHWKM MAarHUTHOM HWHAYKUHUM IIOJIS

ITOCTOAHHBIX MAardHuTOB.
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MarauTHOe noJie NpoBOAHMKA € TOKOM. KapThHa nMHWNA WHAYKIIMA MarHUTHOTO
NoJisl JUIMHHOTO TPSIMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBLEBOTO ITPOBOJHMKA,
KaTymku ¢ TokoM. OnsIT Dpcerena. BzanmoaencTere NpoBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ mMoaynb W HalpablicHHE. J[BMKEHHE 3apsHKEHHOW YacTHUIlbl B
OJIHOPOJHOM MarHuTHOM nosie. Paborta cunel JlopeHua.

SBneHHE SJIEKTPOMArHUTHOM HMHAYKUMH. [[OTOK BEKTOpa MArHUTHOW HHAYKIUU.
DJIEKTPOJABUKYILAsA CHJIA HHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInU Papanes.

BuxpeBoe smekTpudeckoe nmosie. DIEKTPOABUKYINAs CHJIA NHAYKIIMU B IPOBOJIHUKE,
JBUXKYIIEMCS IOCTYNIATEJIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuso Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHAYKIUHU. DIIEKTPOJIBHKYIAs CHUJIA CAMOUHAYKIUU.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOWCTBA M INMPAKTHUYECKOE ITPUMEHEHME: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHuThl,  DJIEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTAapHBIX  YaCTHII,
VHYKIMOHHAS [1€Yb.

Jlemoncmpayuu: OnpIT DpcTena.

OTKJIOHEHHE HJIEKTPOHHOT'O ITyYKa MarHUTHBIM I1OJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBlIeHUE PEKTPOMATrHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTh  DJIGKTPOJBMXKYILEW CHJIBI MHAYKIUU OT CKOPOCTH HM3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBrIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomsi. VI3ydeHMe MarHMTHOIO MO

KAaTYLIKHA C TOKOM.
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UccnenoBanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIAH.

Pasnen 5. KosieOanusi u BOJTHBI

Tema 1. MexaHu4ecKHe U 3JIEKTPOMATHUTHbIE KOJIEOAHUS

Konebarenbnast cucrema. CBoOOIHbIE MeXaHUYECKUE KojebaHus. ['apmMoHHUecKue
konebanus. [lepuon, yacrota, ammiutyna u gaza konebanuil. [IpyXKUHHBIA MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMOHMYecKuX KoneOanuii. [IpeBpaienue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbhblii KOHTYp. CBOOOAHBIC JIEKTPOMArHUTHBIE KOJIEOaHUsI B UEaTLHOM
K0J1€0aTeTbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS DJHEPrUUM B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBienne o 3aTyxarolmux KojeOaHusX. BbIHYXICHHbIE MeEXaHUYECKHE
KoJiebaHusi. PezoHanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

ITepemennsblil TOk. CHHYCOMIAIbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSAKEHUS.

Tpanchopmarop. IlpomsBoacTBo, Tmepenadya W TMOTPEOJCHHE DIICKTPUYCCKOMN
SHEPruu. OKOJIOTMYECKHE PHUCKHM TPU MPOU3BOACTBE dJIEKTposHepruu. KymnbTypa
HCTIOJIb30BaHUS SJIEKTPOIHEPTIUU B MOBCEIHEBHOM KU3HHU.

TexHndeckre yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: JIEKTPUUYECKUN 3BOHOK,
rEHepaTop MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIIepeaay.

Lemoncmpayuu: VccnenoBaHue mapaMeTpoB KoJieOATEIbHOM CHUCTEMBI (MPY>KUHHBIN
WM MaTeMaTUYECKUI MasTHHK).

Habmronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcumwinorpaMmbl  (3aBUCUMOCTH  CHJIBI TOKAa M HANpsDKEHUST OT BPEMEHU) s

OJICKTPOMArduTHBIX KOJICOAHMI.
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Pe3onanc npu nmociaenoBaTENbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mopenps TMHUY IEKTpONEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie padoomsi. ViccnenoBaHue 3aBHUCHUMOCTH
nepuoia MalblX KojeOaHuMM TIpy3a Ha HUTH OT JUIMHBI HUTH M MAacchl Ipy3a.
Hccnenopanne IepeMEHHOTO TOKa B ILENM W3 IOCIEA0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. MexaHn4ecKkHe U 3JIEKTPOMATHUTHbBIEC BOJIHbBI

Mexanuueckue  BOJIHBIL, ycioBua  pacnpoctpadHeHus. Ilepumoa.  CkopocTb
pacnpocTpaHeHuss M JJIMHA BOJIHBL. IlomepeduHble M IPOJOJIBHBIE  BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBI. YCJOBHUS H3JIy4€HHUS DJJEKTPOMArHUTHBIX  BOJIH.
B3anmnuas opuentanusa BekTopoB E, B, v B anektpomarHutHOW BoJsHE. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXCHHWE, NPEJIOMJICHUE, TMOJsIpu3anus, JUPpaKius,
unTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkayna 3JIeKTpPOMarHUTHBIX BOJIH. [I[prMEHEeHNE AIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IprHIMIIBI paguOCBS3U U TeNEeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEbI.

TexHuyecknue  yCTpOMCTBA W NPAKTHYECKOE  TNPHUMEHEHUE:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBas [HMATHOCTHKA B TEXHUKE MW MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jemoncmpayuu: O06pa3oBaHuE U PacpOCTPAHEHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.
KoneOmtomieecs Tei10 Kak UICTOUYHUK 3BYKa.

Habmonenue otpaskeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HabntonieHue cBsA3M TPOMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOW M YacTOTOM

KOJICOAHMIA.
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HccnenoBaHue CBOWMCTB — 3JIEKTPOMAarHUTHBIX BOJIH:  OTPaXEHHUE, IPEJTOMIICHHE,
noJispu3anus, 1udpakius, THTepPepeHIus.
Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsAMOIMHEHOE pacpOCTpaHEHUE CBETAa B OJIHOPOJHOMU
cpene. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHre n300pakeHnid B MIIOCKOM
3epKa’e.

[Ipenomienue cBera. 3aKOHBI MpeEOMJIEHUS CBeTa. AOCOIOTHBIM MMOKa3aTelb
npenomneHus. llonmHoe BHyTpeHHee oTpaxkeHue. llpenenbHbId  yroa MOJHOTO
BHYTPEHHETO OTPaKCHMUS.

Hucnepcus cBera. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparouie 1 paccenBaromye JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHHE U
onThyecKkas cuia TOHKOW JuH3bL. [locTpoeHune wu300pakeHH! B coOMparomux U
pacceuBaromux JuH3aX. DopMysa TOHKOM JTUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MNpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. MHTepdepeHius cBera. KorepeHTHbIE HWCTOYHHMKHU. Y CIOBHS
HAOJIIOICHUSI MAKCUMYMOB M MHUHMMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuust ceta. JludpakuumonHas pemeTka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IpH MaJIEHUU MOHOXPOMATUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckue yCcTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: OYKH, JIyna, oToanmnapar,
MIPOCKITMOHHBIN anmapar, MUKPOCKOTI, TE€JIECKOT, BOJJOKOHHAS ONTHUKA, JUPPAKITMOHHASL
pEIIETKA, TTOIAPOUL.

Jemoncmpayuu: IIpaMOIMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHUE U NPEITOMIIEHUE
CBETA.

OnTuyeckue npudOpHI.

ITonHOE BHYTpPEHHEE OTPaKEHHUE.

Monenb cBeTOBOA.

HccnenoBanue cBOWCTB N300paKeHUI B JTMH3AX.
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Mopenu mukpockona, Teneckona. Hadmonenue natepdepeniiuu cera. Habmonenue
nudpakiiy CBeTa.

Ha6nronenue nucnepcnu cBera.

[TomydyeHue criekTpa ¢ mMOMOMIBIO TPU3MBI.

[Toydyenue cekTpa ¢ moMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaGnronenue nonspusanum cBeTa.

Vuenuueckuii  sxcnepumenm, nabopamopHvie pabomel. W3mepeHuwe mokazarens
npenomieHus crekia. MccnenoBanue cCBOMCTB U300pakeHUM B TIMH3aX.

Habnronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONH TEOPUU OTHOCHTEIbHOCTH

I'pannupl NPUMEHUMOCTH KJIACCHYECKOM MeXaHMKW. llocTymatsl cnenuanbHOU
TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS CKOPOCTH CBETAa B BaKyyME,
NPUHIUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPALLEHUE JJIUHBI.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBs13p Macchl C DHEPTUEW M UMITYJIBCOM PEIATUBUCTCKOW YACTHUIIBI. JHEPIUS MOKOS.
Paznen 7. KBantoBas pusuka
Tema 1. Di1eMeHTbl KBAHTOBOI ONTUKH

®otonbl. Popmyna Ilnanka cBsA3M 3HepruM (QOTOHA C €ro 4YacTOTOW. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTe u uccienoanue ¢oroddpdexra. Onbitel A.I'. CroseroBa. 3aKOHBI
dotordpdexra. YpaBHenue OuHmTerHa a1 dorodddexra. «KpacHas rpanuia»
doToarddexra.

JlaBnenue cBera. OnwiTel I1.H. JIcOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHudeckue ycTpoicTBa U MPAKTHIECKOE MPUMEHEHHE: (POTOATIEMEHT, (POTOJATIHK,
COJIHEUHasi baTapesi, CBEeTOUO.

Hemoncmpayuu: ®otodp ekt Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.
Uccnenosanne 3akoHOB BHeMHET0 GoTodddexTa.

CBeToano.
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Conneuynas Oarapes.
Tema 2. CTpoenne aTroma

Monens aroma Tomcona. OmbeiTel  Pesepdopma 1o paccessHUIO — O-4acTHII.
[Inanerapuas monens atoma. [loctynatel bopa. U3nydenue u nornomnieHue GoToOHOB
IIpU [EPEXO0JIE€ aTOMa C OJIHOIO YPOBHSI SHEPruM Ha Apyroil. Bunel cnektpoB. Cnekrp
YPOBHEHN 3HEPIUHU aTOMa BOAOPOLA.

BonnoBeie cBoiictBa wactuill. Bomuel ge  bpoitnsg.  KopmnyckymnsipHO-BOJHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.
TexHuueckre yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIM aHAIU3

(cekTpockon), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu. Monens onbita Pesepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue mMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, aabopamopuvle pabomwul. HabmroneHue JIWHENYaToro
CIIEKTpA.
Tema 3. ATomHOe sIApO

OKCIIEpUMEHTBI,  JOKa3bIBAIOIME  CIOXKHOCTb  CTpOeHHMs  sAnpa.  OTkpeiThe
paanoaktTuBHOCTH. OmnbiThl Pesepdopma mo ompeneneHuto coctaBa pagrloaKTHBHOTO
m3nydenus. CBoicTBa anb(a-, 6eTa-, raMmma-usiydyeHus. BiusHue pagnoakTHBHOCTH Ha
KUBBIC OPTAHU3MBI.

OTtkpeITHE TPOTOHA W HeWTpoHa. HykionHas monens sanpa [ eitzenOepra— MBaneHko.
3apsn sapa. MaccoBoe unciio aapa. M30Tornsl.

Anbba-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN OeTa-pacnan. ['amma-uzmyuenue.
3aKOH paMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT macchl sipa.

S nepuble peakuuu. Jlenenue u CUHTE3 sSI€EP.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [IpobGiieMbl U MEPCIEKTUBBI SIICPHOU

SHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKThI IAEPHOU SHEPTETUKH.
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OnemMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeTo1bl HaOMIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaaMeHTalIbHbIE B3aUMOIeHCTBUS. EMUHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuYecKue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: JIO3MMETp, Kamepa
BunbcoHna, siaepHsblil peakTop, aToMHasi bomoa.

Lemoncmpayuu: C4ETUNK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomei. ViccinenoBaHue TPEKOB YaCTHIL
(1o rotoBbIM (hoTOrpadusiM).

Paszpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acTpoHOMHUU. IIpukiIagHOE KW MHMPOBO33PEHUYECKOE 3HAUYCHHE
aCTPOHOMMH.

Bun 3Bé3anoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JIBH)KEHUE.

Conneunas cucrema.

Connue. Conneynasg akTuBHOCTh. Mctounuk sHeprun CosHOA M 3BE31. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CIeKTPaJIbHBIN KJIACC — CBETUMOCTBY. 3BE3/1bI
[JIABHOM TIOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» IS 3BE3N
[JIABHOM  TOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. (CoOBpEeMEHHbIE
IPEICTABIICHUS O IPOUCXOKAECHUH U 3BOIIOIMY COoNHIA U 3BE31. DTaIllbl )KU3HU 3BE3.

Muineunsiit [Iyte — Hama ["anaktuka. [lonoxxenne n aeuxenne ConHna B ['anaktuke.
Turnbl ranakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApPaX TAUIAKTHK.

Bcenennas. Pacuupennie Beenennoil. 3akon Xa06ua. Pazoeranue ranaktuk. Teopus
Bospiroro B3peiBa. PenukTOBOE U3ITydEHHE.

Macmrabnas crpyktypa Bcenennoil. Meraramaktuka. Hepeménubie mpoOaeMsbl

aACTPOHOMMUH.
Vuenuueckue nabnrooenus. HabmoneHus: HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHHEM
KOMITBIOTEPHBIX TPUIOKEHUHN AJisi OMpEeeNieHUsl MOJIOKEHU HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBEepHOro moJiymapuss U spKue 3BE3JBIL.
Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.

O06o01maonee NOBTOpeHue
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Ponp pu3uku u acTpoHOMHH B 3KOHOMHYECKOU, TEXHOJIOTHYECKOM, COMMAIBHON |
ATUYECKOHN cdepax AesATEIBHOCTU YEJIOBEKa, poJib U MECTO (M3HKU U aCTPOHOMHUHU B
COBpPEMEHHOM Hay4YHOW KapTWHE MHpa, Pojb (PU3HUECKON Teopuu B (HOPMUPOBAHUU
NpeICTaBlICHU O (PU3NYECKONW KapTHUHE MHUpPA, MECTO (PU3MYECKOW KapTHUHBI MHUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usnku 6a30Boro ypoBHs B 11 kjacce ocyiiecTBiIseTcs ¢ y4ETOM
coJiep KaTeNIbHBIX MEXKITPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTHKU, OWOJIOTHUH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnuvle nonamusi, CBI3aHHbIE C U3yYEHUEM METOJOB HAyYHOTO IMO3HAHUS:
ABJICHHE, Hay4yHbIi (akT, runore3a, (¢U3MYECKas BEIMYMHA, 3aKOH, TEOpHs,
HaOJII0ICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHUH, TPUTOHOMETpUYECKUE (QYHKIIUU: CUHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U
UX MPOEKUUH HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB, IPOU3BOIHBIE JIEMEHTAPHBIX
(GyHKUUNA, TPU3HAKK MOJ00US TPEYTOJbHUKOB, ONPEIEICHUE MIIOIAIN IOCKUX (pUryp
u 00BEMa Tel.

Buonocus: >nekTpuueckue sIBICHUS B KMBOW NPHUPOAE, KojeOaTeabHbIe IBUKEHHS B
KUBOM MPUPOJIC, ONTHUYECKUE SIBIICHUS B KUBOW MNPUPOJE, ACHCTBUE paavalldM Ha
JKUBBIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TE,
MEXaHU3Mbl O0pa30BaHUsl KPUCTAUIMYECKOM PpEIIETKHU, CHEKTPAIbHBIA aHaAIH3.
l'eocpaghus: MmarHUTHBIE TIOJOCA 3€MIIH, 3aJI€KH MAarHUTHBIX PYIl, GOTOCHEMKA 3eMHOU
NOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonocus: JIMHUA aJeKTponepeaay, reHepaTop IIEPEMEHHOTO TOKA,
ANEKTPOABUTATENb, HHAYKIMOHHAA 1I€4b, pajap, paluolpUEMHHUK, TEJIEBU30D, aHTCHHA,
tenedon, CBY-meub, NPOEKIMOHHBIM amnmapaTr, BOJOKOHHAs ONTHKA, COJIHEUHAS

Oarapes.
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INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA
OcBoenue yueOHoro mnpeamera «®Pu3nka» Ha YpPOBHE CPEIHET0 OONIETOo

oOpazoBaHusi (0a30BbId YpPOBEHB) JOKHO OOECHEYUTh MOCTHIKEHHE CIIEIYIOIINX
JUYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX O00pa30BaTENbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDI JluuHOoCTHBIE pPE3yJbTaThl OCBOCHHSI Y4€OHOIO
npenMera «PU3MKa» JNOJDKHBI OTPakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHON BHYTPEHHEW NO3UIMEH JIMYHOCTH, CUCTEMOM
LIEHHOCTHBIX OPHEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHI, COOTBETCTBYIOIINUX
TPaJAULUOHHBIM IIEHHOCTSIM POCCUICKOTO OOLIECTBA, pacIIMPEHHE KU3HEHHOTO OIIbITa
U OIbITa [JEATEIPHOCTHM B IIPOLIECCE pPEAJM3aluy OCHOBHBIX  HallpaBJICHUI
BOCITUTATEIbHOM JIEATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpaxkIaHCKOro BOCHUTAHUSI: C(HOPMHUPOBAHHOCTh TPAKIAHCKOW MO3ULIUU
oOy4Jaronierocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YIIEHA POCCHIICKOrO OOILECTBa;
MPUHATUE TPAJAUIIMOHHBIX OOIIEYEIIOBEUECKHX T'YMAHUCTUUECKUX U JIEMOKPATUYECKUX
LEHHOCTEN; TOTOBHOCTHh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPaXKIaHCKOIO
o0l11ecTBa, y4aCTBOBaTh B CAMOYIIPaBICHUU B 00pa30BaTENIbHONW OpraHU3allii; YMEHUE
B3aMMOJICWCTBOBATH C COITMATBHBIMU MHCTUTYTAMU B COOTBETCTBUU C MX (PYHKITUSIMHU U
Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH;

2) NaTpMOTHYECKOTr0 BOCHMTAHMA: CHOPMHUPOBAHHOCTH POCCHUMCKON Tpa)kIaHCKON
UJCHTUYHOCTH, NATPUOTU3MA; IEHHOCTHOE OTHOILLIEHUE K I'OCYIapCTBEHHBIM CUMBOJIAM,
JOCTH)KEHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) NAYXOBHO-HPABCTBEHHOI'0 BOCHUTAHUS: COOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMSI, ITUYECKOTO TMOBEIEHUS; CIOCOOHOCTh OLEHUBATh CUTYAI[MI0 M NPUHUMATD
OCO3HAHHbIC pELIEHUs, OPHUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM 4YHUCJIE B JAEATEIBHOCTH YYEHOIO; OCO3HAHHME JIMYHOIO BKJIAJaa B
OCTPOEHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTUYECKOr0 BOCIMTAHUSA: S)CTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUYasl 3CTETUKY

HAy4YHOTO TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE;
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S) TpynoBoro BOCHHMTAHMA: HMHTEpPEC K pPa3NUYHBIM cdepaMm npodhecCHoHaTbLHON
JESTEIBHOCTH, B TOM YHCJI€ CBA3aHHBIM C (U3UKON U TEXHHKOM, YMEHUE COBEpIIaTh
OCO3HAHHBINA BBHIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBECHHBIC KU3HCHHBIE
IUTaHbl; TOTOBHOCTh M CIHOCOOHOCTH K OOpa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rHYecKOro BOCHHUTAHHUS: CHOPMUPOBAHHOCTH IKOJIOTUYECKON KYIBTYpPHI,
OCO3HaHWE TIJIO0ANIBHOIO XapakTepa 3SKOJOTMYECKHX Mpo0ieM; IJIaHUPOBAHHE U
OCYIIIECTBIICHUE [JECUCTBUM B OKPYXKAIOUIEH Cpell€ HAa OCHOBE 3HAHUS IENer
YCTOMYMBOIO  Pa3BUTHS  YEJIOBEYECTBA;  PACIIUPEHUE  OMNbITa  JACSITEIbHOCTU
HKOJIOTMYECKOI HANPaBICHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMU 10 (pU3HKe;

7) LEHHOCTH HAYYHOI0 TO3HAHMA: C(QOPMUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3NYECKON HAYKU; OCO3HAHME
[IEHHOCTU HAay4HOH JesATeNIbHOCTH, TOTOBHOCTh B MpOIEcCe H3yuyeHUs (QU3UKU
OCYUIECTBJIATh MPOEKTHYIO M MCCIEI0BATEIbCKYIO AEATEIbHOCTh MHIWBUIYAIBHO U B
rpynrme.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

- CaMOCTOSITEIBHO (POPMYJIMPOBATH U AKTyaIM3UPOBATh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- ONPENEeNATh LUEIU JIeATeIbHOCTH, 33/1aBaTh NapaMeTpbl U KPUTEPUU UX JTOCTHXKCHHUS;
BBISIBJISIT 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PACCMATPUBAEMBIX (DU3UUYECKUX
SABJICHUSIX;

- paspabaThiBaTh IUIAaH pEIICHUS MpoOJeMbl € YYETOM aHaldu3a HUMEIOIIUXCS
MaTepHalbHBIX U1 HEMATEPUAIIbHBIX PECYPCOB;

- BHOCUTb KOPPEKTUBHI B JIESITEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

- KOOPJIWHUPOBATh M BBIMOJHATH PabOTy B YCIOBHUSX PEAbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

- pa3BuUBaTb KPCATUBHOC MBLIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX HpO6HCM.
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ba3oBble nccienoBarebCcKHe JeCTBUS:

- BIIQJICTh HAy4YHOM TEPMUHOJIOTHEH, KIIOYEBHIMU TOHATUAMH M METOJaMU
duznyecKoil HayKu;

- BJQJCTh HaBBIKAMHU Yy4E€OHO-HCCIIEIOBATEIbCKON M TPOCKTHON JCATEILHOCTH B
obnactu (PU3MKK, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY ITOHCKY
METOJOB pemieHus1 3amad  (U3HUECKOT0 COACP)KaHUS, TMPUMEHCHUIO Pa3IMYHBIX
METOJIOB ITO3HAHMUS,

- BIIQJICTh BUAAMH JIEATCILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIINH,
peoOpa30BaHUIO U MPUMEHECHHIO B PA3IUYHBIX YICOHBIX CUTYAIHsIX, B TOM YUCJIE TIPH
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

- BBISABJISATH NMPUYMHHO-CJICACTBECHHBIC CBSI3M M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUIIOTE3Y €€ PEIICHHS, HaXOAUTh apryMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTCPUH PEILICHHUS;

- aHAJM3HUPOBATh TOJYYEHHBIE B XOJI¢ PEUICHUS 3aJadd Pe3ylbTaThl, KPUTHICCKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh N3MEHECHHE B HOBBIX YCIOBHUSX;

- CTaBUTH U (HOPMYIUPOBaATH COOCTBEHHBIE 33/1aud B 00pa30BATEIILHOU JIEATEIIbHOCTH,
B TOM YHCJIE TIPU U3YUCHUU (PU3HUKH;

- 1aBaTh OIIEHKY HOBBIM CUTYAITUsIM, OIICHUBATh MMPHUOOPETEHHBIHN OITBIT;

- YMeThb TIEPEHOCHUTHh 3HaHWUA 1O (uU3MKEe B  MPAKTHUYECKYH  00JacTh
YKH3HEIEITEIIbHOCTH;

- YMETh UHTETPHUPOBATh 3HAHMS M3 PA3HBIX MPEAMETHBIX 001aCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOIBI M PEIICHUS;

- CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONUE aThbTePHATUBHBIC PEIICHMUS.

Paborta c unpopmanueii:

- BIIaJIeTh HABBIKAMH TMOJy4YeHUs UWHOOpMaIuu (GU3HYECKOTO COJCpKaHUS U3
MCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIATH TOUCK, aHaJu3,
CHUCTEMATH3AIMI0 ¥ WHTEPIpETAluio HWHGOPMAIIUK Pa3IMYHBIX BUIOB H  (opm
MIPEJCTaBIICHHS; OIICHUBATh JJOCTOBEPHOCTHh HH(MOPMAIINH;

- HCTMOJIb30BaTh CpeACTBa MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHUN B

PCUICHNH KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX W  OPraHM3allMOHHBLIX 3aga4d C
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coOmoienneM  TpeOOBaHWI  SPrOHOMUKH, TEXHHKH O€30MacHOCTH, THUTHECHBI,
pecypcocOepeKeHrs, TMPaBOBBIX M O3THYECKHX HOPM, HOPM HWHMOOPMAIMOHHON
0e30MacHOCTH;

- CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJCPKAHMS B PA3IUYHBIX (opMaTax ¢ ydEToM
Ha3HauYeHUs HMH(POpPMAIMM W IICJICBON ayaUTOPHH, BBIOMpAs ONTHMAJIBbHYIO (popmy
MIPEIICTaBICHUS U BU3YaTH3aI[HH.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBHS:

- OCYIICCTBIIATH OOIICHUE HAa YPOKaxX (PU3UKHA U BO BHCYPOUHOM JCATCIIEHOCTH;

- pacrio3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYaIlMi U CMSATYaTh KOH(JIUKTHI;

- pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PCHHS C MCIIOJB30BAaHUEM S3BIKOBBIX
CPEIICTB;

- IOHUMATh U HUCITOJIH30BaTh IMIPECUMYIIECTBA KOMAHIHOW U UHANBUAYaJIbHON paOOTHI;

- BBIOMpaTh TEMATUKY U METOJIbI COBMECTHBIX JACHCTBUI ¢ y4ETOM OOIIUX HHTEPECOB, U
BO3MOJKHOCTEH KakKJ0T0 YjICHA KOJJICKTHBA,

- NPUHHUMATH IICJIM COBMECTHOW JEATEILHOCTH, OPTaHH30BBIBATh U KOOPJIUHHUPOBATH
JIEUCTBUS TO0 €€ MOCTMIKCHHIO: COCTaBIIATh TUTAH ACHCTBUM, pacmpeneiisaTb pPOIH C
y4éTOM MHEHHI YYaCTHHKOB, O0CYK/JIaTh PE3yJIbTAThl COBMECTHOM paOOTHI;

- OIICHMBATh KA4eCTBO CBOCTO BKJaJa M KaXKJOI0 Yy4YaCTHHMKA KOMAaHJbI B OOLIUI
pe3yJIbTaT Mo Pa3pabOTaHHBIM KPUTEPHSIM;

- IpeJyIarath HOBBIC MPOEKTHI, OLICHUBATh UCH C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- OCYIICCTBIIATh IO3WTHBHOE CTPATETMYCCKOE IMOBEACHHUE B PA3IUYHBIX CHUTYaIUAX,
MIPOSIBJISTH TBOPYSCTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

PeryJsiTHBHBIE YHUBEpPCaJbHbIE yUeOHbIE IeiiCTBHUS
Camoopranusamnus:

- CAMOCTOSTEIIFHO OCYIIECTRIIATH IO3HABATEIBHYIO IEATECIHLHOCTh B 00JIACTH (DU3HUKH H
aCTPOHOMHUH, BBISBJIATH ITPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

- CaMOCTOSTEIBLHO COCTABIIATH IJIaH PEIICHUS PACUETHBIX U KAYSCTBEHHBIX 3aja4, IJIaH
BBITIOJIHCHUS TIPAKTHYECKON PabOThI C y4ETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX

BO3MOXKHOCTEH U HpeI[HO‘-ITeHI/If/'I; AaBaTb OLICHKY HOBBIM CUTYAIIUAM,
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- pacIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTEHUH;

- JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH
3a pelIeHHUE;

- OLICHUBATh NPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBIICHUIO
SpyAMIMH B 00OjacTu (DU3MKHU, IOCTOSHHO IIOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

CaMOKOHTPOJIb, IMOLIHOHAJIBHBIN HHTEJICKT:

- 1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B I€SITEIILHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

- BJAJETh HaBbIKAMM IO3HABATEJNbHON peQeKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUI Y MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

- HUCIOJIb30BaTh MNpUEMBI pediEeKCUH Al OLEHKU CHUTyallud, BbIOOpa BEPHOTO
peuieHus;

- YMETb OIIEHUBATh PUCKUA U CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO0 UX CHUKEHUIO;

- IPUHUMATHh MOTUBBI M apTYMEHTBI APYTUX [IPU aHAIU3€E PE3YyJIbTaTOB ACATENbHOCTH;

- IPUHUMATh €051, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

- IPUHUMATHh MOTUBBI M apTYMEHTBI APYTUX [IPU aHAIU3E PE3YyJIbTaTOB ACATENbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKH.

B nponecce 10CTUXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI O (PU3UKE
JUISL YPOBHSI CpeIHEro o001iero o0pa3oBaHUs y OOYYalOIIUXCS COBEPIICHCTBYETCS
AMOIMOHAJIBHBIN UHTEIJIEKT, MPEANOIaratofi copMUpPOBAHHOCTH:

- CaMOCO3HaHU$, BKJIIOYAIOUIErO0 CIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAMpPaBJICHUS Pa3BUTHS COOCTBEHHON SMOLIMOHAIBHOM cepbl, ObITH
yYBEpPEHHBIM B ce0e;

- CaMOpEryJINpOBaHUs, BKJIOYAIOLIEIO CAMOKOHTpPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBE/IEHUE, CTIOCOOHOCTh aJalTUPOBATHCS K AIMOLMOHALHBIM
U3MEHEHUSM U MPOSBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEN MOTHBAILIMH, BKIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHHUIO LEIU U yCIEXY,

OIITUMHU3M, HHUIIUATUBHOCTb, YMCHHUC ,HCfICTBOBaTB, HCXO0OA U3 CBOUX BOSMO)KHOCTCﬁ;
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- SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €ro MpPH OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHUIO;
- COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIUX CIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C
IPYTUMHU JIIOJbMHU, 3a00TUTHCSA, TMPOSBIATH HHTEPEC W pas3peniaTh KOH(IUKTHI.
HNPEAMETHBIE PE3YJIBTATHI

K konny o60yuenuss B 10 kilacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHHUM:
- JEMOHCTPUPOBaTh HAa NPUMEPAX pOJIb U MeCTO (U3UKK B (POPMUPOBAHUU
COBPEMEHHOM HAy4YyHOM KapTUHBI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU JEATEIIBHOCTH JIIOJIEH;
- YUUTBIBaTh IPAHULIBI IPUMEHEHHS U3YUYEHHBIX (DU3MUECKUX MOJIENIEH: MaTepuaabHas
TOUYKA, MHEpLUHUAJIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WICANIbHBIN TIas3,
MOJEJIA CTPOCHHUSI Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIM JEKTPUUECKUN 3apsi]
IpU pelieHUuU PU3NYECKUX 3a/1ay;
- pacro3HaBath (hU3MYECKUe sIBJICHUS (TIPOLIECChI) U OOBSCHATh UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KMHETHYECKOW  TEOPUM  CTPOEHHs  BEllecTBa U
ANEKTPOJMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBHKEHUE,
CBOOOJHOE TMaJeHUE TeJl, JBUKEHUE MO OKPYXHOCTH, WHEPLMS, B3aUMOJICUCTBUE TeE,
muddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHUE
o0bEéMa Ten mNpH HarpeBaHuWW (OXJAXIECHHM), TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOHJEHCAlus, [UJIaBJI€HUE, KpPUCTAUIM3AlMs, KHUIIEHHE, BJIAKHOCTh  BO3/AYyXa,
MOBBIIICHUE JIaBJICHUS Ta3a INPH €r0 HarpeBaHUM B 3aKPBITOM COCYHE, CBSA3b MEXKAY
napamMeTpaMH COCTOSIHHS Ta3a B M30IPOLIECCaxX, AJIEKTPHU3alUs Tell, B3auMOJACHCTBUE
3apsJI0B;
- ONHCHIBaTh MEXaHWYECKOE JABW)KCHHE, MHCIONb3yd (U3HMUYECKUE BEJIMYMHBI:
KOOpJIMHATA, MyTh, NMEPEMEILEHNUEe, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC
TeNa, KWHETHYeCKas SHEeprusi, IOTeHIMaIbHAs »>SHEpTus, MeXaHudeckas pabora,

MCXaHNYCCKasd MOIIHOCTb, IIPKU OIMMCAHWH IMPABUJIBbHO TPAKTOBAThH (1)I/ISI/I‘ICCKI/II‘/JI CMBICJI
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WCIOJIb3YEMBIX BEIUYMH, HX OOO3HAYeHHs W EOUHHIBI, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

- ONHCHIBATh M3YYECHHBIC TEIJIOBBIE CBOMCTBA TEJI M TEIUIOBBIEC SIBJICHUS, UCIOJIb3YS
(u3nyeckue BEIMUYMHBL: JIaBJICHUE ra3a, TEMIEPATypa, CPEAHssI KUHETUYECKasi SHEprus
Xa0THYECKOI0  JBMIKEHHUS MOJIEKYJ, CPEIHEKBAaApaTHU4HAas CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, paboTa rasa, Kod()pPHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOIO JBUTATENs; MPU ONMHUCAHUU NPABUIBHO TPAKTOBAaTh (PU3MUECKUIA
CMBICII MCHOJb3YEMbIX BEIUYHMH, UX OOO03HAYEHUS M €AUHULBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

- ONMCHIBaTh H3YYEHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA M JJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), HMCHOJB3Yd (U3MUYECKUE BEIMYMHBL: 3JIEKTPUUYECKUN 3apsi,
ANEKTPUUECKOE T0JIE, HAPSHKEHHOCTD TOJIS, MOTEHIMAN, Pa3HOCTh MOTEHLIUAIIOB; IIPU
OMKCAaHUU TPABUIBHO TPAKTOBATH (DU3MUECKHM CMBIC]I HCHOJIb3YEMbIX BEJIMYHMH, UX
0003HAYEHUS U €AUHUIBL, YKA3bIBATh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTHUMH BEJIMYNHAMY;

- aHANM3UPOBaTh (PU3UUECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U
NpUHUUNBL: 3aKOH BcemupHoro Ttarorenus, [, II w III 3akonsr HproToHa, 3akoH
COXpPAaHEHUS MEXAHMYECKOW JHEPruH, 3aKOH COXPAHEHUS MMIYJbCa, MPHHIUI
CYNEpIO3ULIMA CHWJI, TPUHLMI PABHONPABHS HWHEPIHUAIbHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUsS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpelHEeW KWHETUYECKOM SHEPruHM TEIUIOBOIO JBMXKEHHUS MOJIEKYJT € aOCOJIIOTHOMN
TEeMIIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI, 00aCTH) IPUMEHUMOCTH;

- OODBSICHATH OCHOBHBIC MPHUHIMIBI ACHCTBHUS MalllMH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyarh YCIOBUS HX O€30MacHOr0 HCIOJIb30BaHUS B IOBCEIHEBHOM
KU3HH;

- BBIMIOJIHATH HKCIIEPUMEHTHI 0 UCCIIEIOBaHUIO (PU3UUYECKUX SIBJICHUN W MPOLECCOB C

UCIIOJIb30BAaHUEM TIPSIMBIX, M KOCBEHHBIX H3MEPEHHH, Mpu 3TOM (POpMyIHUpOBaTh
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mpoOiemMy/3agady W THUMOTE3y YYeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
PEIJI0KEHHOT0 000PYI0BaHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

- OCYIIECTBIIATHh MPSMBIE M KOCBEHHBIC M3MEPEHUS (M3MYECCKUX BEJIMYMH, TIPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CHOCOO0 H3MEPEHHS U HUCIOJIb30BaTh H3BECTHBIE METOJIbI
OILICHKHU MOTPEIIHOCTEN U3MEpPEHUN;

- WCCJIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKHUMH BEIWYMHAMH C HMCIOJH30BaHHUEM
OPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (DPM3MYECCKUX BEIUYMH B BUJEC TAaONHIl U rpaduKOB, IeIaTh
BBIBOJIBI 1O pE3yJIbTaTaM HCCIICIOBAHMSI,

- coONI0aTh MpaBuja OE30MacHOTO TPYJa MPHU MPOBEACHUM HCCIECIOBAHUNA B paMKax
y49eOHOTO JKCIEPUMEHTa, y4eOHO-MCCICIOBATEILCKON W MPOSKTHOW JCSITEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OpaTOPHOTO 000pYAOBaHMUS;

- pemaTh pacy€THBIE 3a/Jauyd C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, UCIOJIb3Ys
¢u3nUecKrue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3a/ladyd BBIOWPATH
(bu3HUeCcKy0 MOJEIb, BBIICTATh (PU3NUYECKUE BEIUYMHBI U (HOPMYIbI, HEOOXOIUMBIC
TUTsI €€ pereHus, TPOBOIUTH PACUETHI M OLICHUBATh PEATbHOCTH TTOJYICHHOTO 3HAUCHUS
(bM3UYECKON BEIIMUUHBL;

- pemarh KayeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXIACHUH C OMOpOM Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3uYeCcKre IBICHUS,

- WCIIONB30BaTh NPH PEIICHWH YYeOHBIX 3a/Jad COBPEMEHHBIC HH(GOPMAIMOHHBIE
TEXHOJIOTUH JUIsI TIOMCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETAIIMM H TPEACTABICHUS
y4eOHOW ¥ HAy4YHO-TIOMYJSpHOW HWH(OpMAIMK, TMOJYyYEHHONW W3  Pa3IdYHBIX
WUCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

- TMPUBOJUTH TPUMEPHI BKJIAJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-(PUZHKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TPOIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHH;

- HCTOJB30BaTh TEOPETHUECKUE 3HAHUA 1O (U3MKE B TOBCEIHEBHOW KU3HH JIJIS

obecrieyeHuss 0€30MaCHOCTH MpH OOpallleHHuH ¢ NpudopaMyd M TEXHUYECKUMU
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YCTPOMCTBAMH, JJIi COXPAHEHHsI 370POBbsI U COOJIIOJIEHUS HOPM D3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOILLEH CpelIe;
- paboTaTh B TPyMINE C BHIIIOJHCHUEM PAa3IUYHBIX COIUATILHBIX POJIEH, MIIAHUPOBATh
paboTy Tpymmbl, paMOHAIBHO pACHpPEAeNATh OO0S3aHHOCTH W IUIAHUPOBATh
NEATEIBHOCTh B HECTAHJIAPTHBIX CUTYAIUAX, acKBaTHO OLICHMBATh BKJIAJ KaXXIOrO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.

K xoniy oOyuenust B 11 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:
- JIEMOHCTpUpPOBaTh Ha TMIpUMeEpax poib U MecTo (u3uku B GHOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B PA3BUTHM COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B MPAKTHYECKOW JEATEIBHOCTH JIOJIEH, ULEIOCTHOCTh W €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;
- YUWTBHIBATh TPAHUIIBI MPUMEHEHHUS W3YYCHHBIX (PU3UYECKUX MOJIETCH: TOYCUHBIN
AIIEKTPUUYECKUHN 3apsl, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, sifepHas MOJACIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI/Ipa MPpH pPelieHnn (PU3nIecKux 3ajad;
- pacrio3HaBath (hpU3MUYECKUe sIBJICHUS (TIPOLIECChI) U OOBSACHITH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKN M KBAHTOBOW (DM3MKHU: DJEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE [IEUCTBUS TOKAa, B3aMMOJICHCTBUE MArHUTOB,
AJIEKTPOMArHuTHasl UHAYKIUS, NEMCTBHE MAarHUTHOTO TMOJS Ha MPOBOJHUK C TOKOM U
JBYDKYIIUMCS  3apsifl, AJIEKTPOMATrHUTHBIE KOJEOAHWS W BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, OTPaXKEHHUE, MpeJoMIIeHHe, WHTephepeHIus, AUPpakuus U
noJisipu3alusl CBETa, JAucrepcus cBera, potornektpuueckuii dpdext (poTodrddexr),
CBETOBOE JaBJICHHWE, BO3HHKHOBEHHE JIMHEHYATOrO0 CIEKTpa aroma BOJOpPOJa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuO0aKTUBHOCTb;
- ONUChIBaTh W3YYCHHbIC CBOMCTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE, DIEKTPUUECKYIO MPOBOJUMOCTh PA3JIMUHBIX CPEd) U BJIECKTPOMATrHUTHBIC
SIBJICHUS (MPOIECCHI), UCTIONb3Ysl (PU3UUYECKUE BEITUYUHBI: DJICKTPUUECKUN 3apsij, cuia
TOKa, DJIGKTPUYECKOE HAMNPSHKEHUE, JJIEKTPUUYECKOE CONPOTHUBJIICHUE, Pa3HOCTH
NOTEHIIMAJIOB, AJIEKTPOJBIKYINAs cuiia, paboTa TOKa, MHAYKIHMS MAarHUTHOIO TMOJs,

cuna Amnepa, cuna JlopeHua, HHIYKTUBHOCTh KaTYLIKH, SHEPIUs 3JIEKTPUUYECKOTO U
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MarHMTHOTO TOJIEH, MIEPUOJT M YacTOTa KojieOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsil U
Cuja TOKa B TMPOIECCEe TapMOHMYECKUX BJICKTPOMArHUTHBIX KoJjebaHuil, (okycHoe
pacCTOSIHUE W ONTUYECKas CHJIa JIMH3bI, [P ONUCAHUU MPABUJIBHO TPAKTOBATh
(bU3HYECKUI CMBICI UCTIOIB3YEMBIX BETUYHMH, UX 0003HAUYCHUS U €IUHUIIbI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIOLINE JAHHYIO PU3UUYECKYIO BEJIMUMHY C IPYTUMU BEIMYUHAMU;

- OINKCHIBaTh MU3YYCHHBIE KBAHTOBBIC SIBICHUS M MPOIECCHI, UCIONB3YS (PU3UUECKHEe
BEJIMYMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M YacTOTa CBETAa,
SHEPrUs U UMITYJIbC (POTOHA, IEPHO MOTypacnaga, SHEPTUs CBSA3H aTOMHBIX sIep, IPU
ONMKMCAHUM MPABHIIBHO TPAKTOBATh (PM3MYECKUH CMBICI HCIHOJIb3YEMbIX BEIUMYHMH, UX
0003HaUYEHUS U €IMHULIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO
BEJIMYUHY C APYTUMU BEIUYMHAMM, BBIYUCIATH 3HaUeHUE (PU3UUECKON BEIIMYMHBI;

- QHAJIM3UPOBATh (PUBNYECKUE IIPOLIECCHI U SIBJICHUS, UCIIONIb3Ys (PU3NYECKUE 3aKOHBI U
OPUHIMUIBL 3aK0OH OMa, 3aKOHBI IOCJIEAOBATEIBHOTO W NApAJIIEIBHOTO COEAVMHEHUS
IIPOBOAHUKOB, 3aKOH J[xkoyns—JIeHnma, 3aKOH AIEKTPOMAarHWTHOM WHIYKIHMH, 3aKOH
OPSIMOJIMHEWHOTO  paclpOCTPAHEHHs CBETa, 3aKOHbl OTPAXEHUS CBETA, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHUE OWHINTeHHa ansi GoTodddexra, 3aKOH COXpaHEHUS
SHEPIHUH, 3aKOH COXPAHEHWUS HMMITYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO 3apsa,
3aKOH COXPaHEHHs MacCOBOTO 4YHCa, MOCTyJaaTel bopa, 3aKkoH paguoaKTUBHOIO
pacnaga, TpU 3TOM  pas3jidyaTh CJIOBECHYIO (OpPMYJIHpPOBKY 3aKOHa, €ro
MaTEMaTUYECKOE BhIPAKEHUE U yCIIOBUA (TPaHUILIbI, 00JIaCTH ) MPUMEHUMOCTH;

- ONpeAeNATh HalpaBJICHUE BEKTOpAa HMHAYKIMM MAarHUTHOTO TOJISI NMPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

- CTPOUTh M OIHCHIBATh H300paKEHHUE, CO37aBacMOE€ IUIOCKUM 3€pKajioM, TOHKOMH
JIMH30M;

- BBIMIOJIHATH HKCIIEPUMEHTHI 0 UCCIIEIOBaHUIO (PU3UUYECKUX SIBJICHUN W MPOLECCOB C
WCIIOJIb30BaHUEM TMPSMBIX, M KOCBEHHBIX H3MEPEHM: TpU STOM (HOPMYIHUPOBATH
npoOJjieMy/3ajady M THUIIOTE3y Y4e€OHOTrO SKCIEPUMEHTa, CcOOMpaTh YCTAHOBKY W3
MPEIJIOKEHHOTO0 000pYJOBaHUs, MPOBOAUTH OMNBIT U (POPMYIUPOBATH BBHIBOJIBI,

OCYIICCTBIIATh HPAMBIC M KOCBCHHBIC HM3MCPCHUS (1)I/ISI/I‘{€CKI/IX BCIMYMH, IIPpH 3TOM
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BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIIOIh30BAaTh W3BECTHHIE METOJbI
OLICHKHU MOTPEIIHOCTEN U3MEPEHUN;

- HCCIIENOBaTh 3aBUCUMOCTH (DH3WYECKUX BEIMYUH C HCIOJIH30BAHUEM TIPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJbTaThI
MOJIYYEHHON 3aBUCHUMOCTU (PU3MUECKUX BEIMYMH B BUJE TaOIUIl U TpadUKOB, 1enaTh
BBIBOJIBI 1O PE3yJIbTaTaM MCCIICIOBAHMUS,

- coOoaTh MpaBujia 0€30MacHOTO TpyJa MPHU MPOBEACHUM MCCIEIOBAHUNA B paMKax
y4eOHOTO JKCIEPUMEHTA, yIeOHO-MCCIIEIOBATEILCKON W MPOSKTHOW ACSITEIBHOCTH C
HCITOJIb30BaHNEM N3MEPHUTEILHBIX YCTPONCTB 1 1a00paTOPHOTO 000pYAOBAHMS;

- pemaTh pacy€THBIE 3a/ladyd C SBHO 3aJaHHOM (PU3NYECKOW MOJENbIO, UCIOJIb3YS
¢u3uUecKrue 3aKOHBI W TPUHITUIIBEI, HA OCHOBE aHajdW3a YCJIOBHS 3a/ladyd BBIOMPATH
bu3NUeCcKy0 MOJEIb, BBIJIETATh (PU3NYECKUE BEIUMYUHBI U (HOPMYIIbI, HEOOXOIUMBIE
JUTst €€ pelieHus1, TPOBOJIUTE PACUEThI M OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUCHUS
(bU3UYECKON BEIIMUUHBIL;

- pemarh KavyeCTBEHHbIC 3a7a4d: BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IIETIOYKY PACCYXIACHUH ¢ OINMOpOM HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKre ABICHUS,

- WCIIONB30BaTh NPHU PEIICHHH YYeOHBIX 3a/lad COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUHA JUIsl TIOMCKA, CTPYKTYPUPOBAHHS, HWHTEPIPETAIIMA MW TPEICTABICHUS
y4eOHOM ¥ HAy4HO-TIOMYJSpHOW WHMOpPMAIUMU, TMOJIYYEHHOM U3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHYCCKU aHAIM3UPOBATh IMOJTydaeMyto HH(pOpMaInio;

- OOBSICHATH TPUHIMIBI JCUCTBUS MaIllMH, TPHOOPOB M TEXHHYECKHX YCTPOMCTB,
pasznuyaTh YCIOBUS WX 0€30MMaCHOTO UCTIOIh30BAHUS B IIOBCEIHEBHOM KU3HH,

- TMPUBOIUTH TIPUMEPHI BKJIaJa POCCHUHCKHX M 3apyOeKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKH, B O0OBSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTUH;

- HWCIOJb30BaTh TEOPETHYCCKUE 3HAHWSA IO (U3WKE B IOBCECIHCBHOW XKU3HH JIJIS
obOecrieueHrss 0€30MACHOCTM TPU OOpalieHuu ¢ npubopaMu ¥ TEXHHUUYECKUMU
YCTPOMCTBAMM, /JII COXpAHEHUS 370pPOBbS M COOJIIOJACHHS HOPM 3KOJOTHYECKOTO

MIOBEAECHUS B OKPYXKAIOLIEH CPEJIE;
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- paboTaTh B TPyMINE C BHIIIOJHCHUEM PAa3IUYHBIX COIMAILHBIX POJIEH, MIaHUPOBATH
paboTy Trpymmbl, paIMOHAIBLHO pACHpEAeNATh OO0SI3aHHOCTH W IUIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJcKBaTHO OLICHUBATh BKJIAJ] KaXXI0r0 U3

YYaCTHUKOB TPYMIIbI B PEIICHUE paccMaTpuBaeMol IpoOIeMbl
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KoanuecTBo 4acoB

KonTpoasubie JlabGopaTopHbie

JaekTpoHHbIe (HU(pPOBHIE)

NpOrpamMmbl Bceero paGOTLI DaBOTLI o0pa3oBaTejibHbIE PeCypPChl
Pazgen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka - Hayka o npupozae Uro usydaer Bu6muorexa LIOK
1.1 (usuka. OuzndecKue SABICHUS. 1 httos://m.edsoo.ru/7f416194
HaOmroieHnst U OIBITHL. ps. : :
Hroro no pasneny 1
Pa3znen 2. MexaHuka
bu6mmoreka [IOK
2.1 K 9
HHEMATHRA 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.2 10
Jluramiica 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3
3AKOHBI COXpAHCHHA 8 1 1 https://m.edso0.ru/7f416194
Hroro no pazgeny 27
Paznen 3. MoJiekyasipHas ¢u3nKa M TepMOIUHAMMKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOM 9 1 1 bubnuoreka [IOK
' Teopun https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2
3 OCHOBBI TEPMO/HHAMHKH 6 1 https://m.edsoo.ru/7f416194
3.3 ArperaTHble COCTOSIHHS BEILIECTBA 7 bubmorexa HOK
' p m https://m.edso0.ru/7f416194
Wroro no pazneny 22

Pa3znen 4. DaekTpoguHaMuka



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

38

4.1 DneKkTpocTaTuka 6 Bubmrorexa HOK
https://m.edso0.ru/7f416194
42 [TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B 11 1 1 bubmuorexa [JOK
Pa3IMYHBIX Cpeax. https://m.edso0.ru/7f416194
Wroro no pazueny 17
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 6

[NPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE
11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBo 4acoB

DJleKTpoHHbIe (LM (poBbIE)

Ne i/ HporpaMmbi Beero :f;ﬁl{oTpr(:Hbew .JpI;g(:)Tp;Toprle 06pa3oBaTebHbIE PeCypChl
Pa3nen 4 DaexkTpoannamMuka (MpoaoJKeHue)
43 MaruautHoe nose. DJeKTpOMarHuTHas 11 1 1 bubnnoreka [JOK
' MHyKIIHS. https://m.edsoo.ru/7f416194
Hroro no pazneny 11
Paznes S. KosieOanust 1 BOJTHBI
51 MexaHuyecKkue U 3J1€KTPOMAarHUTHBIE 6 bubnuoreka [IOK
' KONeGaHmus. https://m.eds00.ru/7f416194
52 MexaHu4ecKkue U 3J1€KTPOMArHUTHBIE 6 1 bubnuoreka [IOK
' BOJIHBL https://m.eds00.ru/7f416194
bubmuorexa [JOK
: 1
>3 Onrriica > 1 2 https://m.eds00.ru/7f416194
Hroro no pazneny 27

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Wroro no pazueny 3
Pa3zpnen 7. KBanToBas pusuka
7.1 DJIeMEHThI KBAHTOBOI ONTHKHU. 3 bubmiorexa IOK
https://m.edsoo.ru/7f416194
bubmuoreka [JOK
72 CTpoetine atoma 3 https://m.edL;oo.ru/7f416194
bu6mmorexa [IOK
73 ATOMIOE 1pO 10 https://m.edLéoo.ru/7f416194
Htoro no pazneny 16
Pa3nen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPHU3MKH.
Hroro o pasueny 7
Pe3epBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
ITPOLHECCA OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJISAA
YYEHUKA

1. ['.5. Mskumes b.b. bByxosues. «®uzuka 10, 11 kmacey: «IlpocBemenne»2023

2. http://www.fizika.ru - snexTpoHHbIC YIeOHUKH 10 (PHU3HUKE.

3. http://class-fizika.narod.ru - uaTepecHble MaTepHalbl K ypoKaM (GH3UKHU I10

TEMaM, TCCThI I1I0 TEMaM, HAarJIs1IAHbIC M/M IOCOOHS K YpPOKaMm.

4, http://fizika-class.narod.ru - BHa€OOMBITH Ha YPOKaX.

5. http://www.openclass.ru - nudpoBbsic 00pa3zoBaTeIbHBIC PECYPCHI.

6. http://www.proshkolu.ru - 6ubmmoreka — Bc€ o npeamery «Duzukay.

7. Metoaunueckue nmocodus ajis npernoaasarens: «lloypodnsie pa3paboTK.

duszukay»


http://www.fizika.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.openclass.ru/
http://www.proshkolu.ru/
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Ipuioxenue
K paboueit mporpamme OO0 yuebHOTO Kypca «Duznka»

®opMmbl yueTa padoueid mporpaMMbl BOCIIMTAHUS B padoyeid mporpamMmme 1o
usuxe
PabGouas mnporpamma Bocnutanus MBOY «COII Ne 21» peanusyercs uepes
UCIIONIb30BaHUE  BOCIUTATENBHOTO TOTEHIMana ypokoB ¢Qu3uku. OTta padora
OCYIIECTBISIETCS B CIEAYIOMUX (popMax:

- MOOYXAeHHE O0YyJaromuXcsl COOM0aTh Ha YpOKEe OOUICTPUHATHIE HOPMBI MTOBEACHHUS,
MpaBujia OOIIEHUS CO CTapIIMMU (TIeAarori4yecKuMu pabOTHUKAMHU) U CBEPCTHUKAMU
(oOy4arommmucs ), TPUHIUIBI y4eOHON TUCHMUIUIMHBI U CAMOOPTraHU3alnu;

- IPUBJICYEHNE BHUMAaHUS 00yYalOIUXCs K IEHHOCTHOMY aCIEeKTy U3Y4aeMbIX Ha ypoKax
MPEAMETOB, SIBJICHWI, COOBITHII 4epe3: JAEMOHCTpalUi0 OO0ydYalolUMCS MPUMEPOB
OTBETCTBEHHOT0, TPAXXIAHCKOTO  MOBEACHUSA, TMPOSBICHHUS  YEJIOBEKONIOOMS U
I00pOCepIEYHOCTH; OOpallleHue BHUMAaHMS Ha HPABCTBEHHBIE AaCMEKThl HAyYHBIX
OTKpPBITUI, KOTOpBIE M3y4YarOTCS B JAHHBII MOMEHT Ha YpOKE; Ha JEsATeled HayKH,
MOJIUTUKOB, CBSI3aHHBIX C HW3Y4aeMbIMH B JaHHBII MOMEHT TeMaMH, Ha TOT BKJaj,
KOTOPBI OHU BHECJIU B Pa3BUTHE HAIIEH CTPaHbl U MUPA, IPUMEPHI UX KU3HU, HA MOTHBBI
UX TIOCTYIIKOB; MCIIOJIb30BaHUE HAa YpOKax HWHGOpMalluu, 3aTparuBarollell BaXkKHbIE
COLIMAJIbHbIE, HPDABCTBEHHBIE, STUYECKHUE BOIIPOCHI;

- UCIIOJIb30BAaHME BOCITUTATEIbHBIX BO3MOKHOCTEH COJEpPKAHUs Y4eOHOIro MmpeaMeTa Jis
(dbopMHupoBaHUs Y 00y4YaIOIIUXCA POCCUUCKUX TPAJAMIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LEHHOCTEHN depe3 moa00p COOTBETCTBYIOLIMX TEKCTOB JJIsl U3y4YEHUS,
MPOOJEMHBIX CUTYALMH JIJ1s1 0OCYKJI€HUS B KIIACCE;

- WHULMHUPOBaHUE OOCYXIECHHI, BBICKA3bIBAHWN CBOETO MHEHHMSI, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITUSIM, JINLIAM;

- BKJIFOUEHHE B YPOK HWIPOBBIX IPOLENYP, KOTOPBIE MIOMOTAOT NOAJIEPKATh MOTHBALUIO
oOyyaromuxcst K IMOJyYEHUIO 3HAaHUN, HaNaXKUBAHUIO TTO3UTUBHBIX MEXINYHOCTHBIX
OTHOILIEHUH B KJIacce, TOMOTal0T YCTaHOBJIEHUIO JOOPOXKeIaTenbHON aTMOC(hepH;

- pPUMEHEHHE Ha YpPOKE MHTEPAaKTUBHbIX (opM pabOThl, CTUMYJIHUPYIOIIUX
MO03HABATEJIbHYIO0 MOTHBAIIMIO O0YYaIOITNXCS;

- TpPUMEHEHHE TPYyNmoBoM paboThl WM PabOTHI B Tapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHIHOM paObOThI M B3aUMOJEHCTBHUIO C APYTUMHU 00YYaIOIIMMUCS;

- BBIOOp U UCIIOJIb30BAaHME HA YPOKAX METO/0B, METOAMK, OKA3bIBAIOIIMX BOCITUTATEIBHOE
BO3JIECTBHE HA IMYHOCTh B COOTBETCTBUU C BOCIIUTATEILHBIMU 33JJa4aMH BOCIIUTAHMUS;

- UHULMUPOBAHUE W TMOJAEpP>KKA HCCIEN0BATENBCKONW NESITEbHOCTH IIKOJIBHUKOB B
(dbopmMe BKIIIOUEHHUS B YPOK Pa3IMYHBIX MCCIEAOBATENbCKUX 3aJaHUM, T€HEPUPOBAHUS U
opopMiieHUsI COOCTBEHHBIX THIOTE3, YBAKUTEIHLHOTO OTHOUIEHUS K YYKUM HJIESIM,
MyOJMYHOTO BBICTYIJICHUS, apTyMEHTUPOBAHUS M OTCTaWBAHMS CBOEH TOUKU 3PEHUS;

- YCTaHOBJICHHE YBAXKUTEJbHBIX, JOBEPUTEIbHBIX, HE(HOPMAIBHBIX OTHOLIEHUN MEXIy
YUUTEIEM U YUYCHHKAMH, CO3/IaHHE HAa yPOKaX YMOLIMOHAIbHO-KOM(POPTHON CPEbI.

rlognucatio UMPOBOI NOANNCHIO: MYHMLMTATIBHOE
HOIDKETHOE OBILEOBPASOBATE/IbHOE YHPEXIEH
CPE,CLHF!H QBLLIEOBPASOBATE/ILHAR LUK o 21 | VNErN
BPAUA TEPAEBTA KONOMSHOKOLG CEPLEA D MVIXAVII'IDBMLIA
MYHULMNANBHOTO OBPA30BAHUS FOPOACKOM OKPYT
CYIM®EPOTIONb PECTIYB/IKY KPbIM
ic_fk@roskaz! =77 Mocksa, VIHH 10/1=7710568760,
OFPH 1047797019830 STREET’ bUIOY
cTpoenve 1", L=r. MODKBa C=RU, KasHaueiicTeo Poccun, CN=| KaznaueMcvao

Mpysina: 5 Aen 0 fokyve:
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