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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIlero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa30oBaTeIbHOW MpOTrpaMMebl, mpenactaBieHHBIX B OI'OC
COO, a Takxke ¢ yu€roM enepanbHO paboyelt MpOrpaMMbl BOCIUTAHUSA U
KOHIEMIUU TpernojiaBanusi yuyeOoHoro npeamera «Pusmka» B o0pa3zoBaTeIbHBIX
OpraHMA3aIuaX Poccurickon Penepanun, peannu3yommx OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Conepxanue mporpamMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYUYHONW KapTHHBI MHpa oOyuatrommxcs 10-11 kimaccoB mnpu
o0yueHun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSATEILHOCTHOIO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
MJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOy4eHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh peaU3aIlluU MEKIPEIMETHBIX
CBA3ed (UBMKM C €CTECTBEHHO-HAy4YHBIMU YYE€OHBIMU TpeaMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€NIM M3y4YeHUs! (U3MKU HAa YPOBHE CPEAHEro OOLIEro
00pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3HKHU: JINYHOCTHBIE,
MeTarnpeJMeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gpu3uke BKIIOYALT:

e IUIAHMpPYEMBIE pe3yJIbTaThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCII€ TPEIMETHBIE PE3YJIbTATHI M0 I0JIaM 00yUYEHUS;

e cogepxanue yueOHoro npeamera «dusukay mo rogam o0y4eHHUs.

du3nka Kak Hayka o HamOosiee OONMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroniemM Mupe. LIIkonapHbII Kypc GU3HKK — cUCTeMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, W3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  OMpejesisieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IMOJIy4YeHUS] HOBBIX MAaTE€pHalOB C 3aJaHHBIMUA CBOMCTBAMU M APYIHX.
N3yuenne ¢u3NKH BHOCUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE ECTECTBEHHO-
HAyYHOM KapTUHBI MHUpa OOydYaromuXxcs, B (HOPMUPOBAHHE YMEHUW MPUMEHSThH
HAy4YHBIH METO]I MO3HAHUS TIPY BHITIOJIHEHUHU UMH YYEOHBIX HCCIIEIOBAaHUMH.

B ocHOBy kypca ¢usuku s ypoBHSL CpeAHEro oOIIero o0pa3zoBaHMs
MOJIOKEH PAJl HUJEH, KOTOpble MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUH € HEM Kypc SBIISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuajl U3 BCEX pa3/eioB (PU3MKH, BKIIOYACT KakK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (pusukm
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce sBIsSeTCA
dbopMHpoBaHUEe MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzauus MNOpeAnosaraeéT HCIOJIb30BAHKE
T'YMAaHUTAPHOTO TOTEHIMANIAa (PU3NYECKON HAYKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamu.

Hoess npuxnaowoii  nmanpasnennocmu. Kypc ¢dusuku  mpegmnosiaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKHUX MPHUIOKECHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu pearusyercss TMOCPEIACTBOM BBEICHUS JJIEMEHTOB
colepKaHUs, TIOCBSIIEHHBIX OSKOJOTHYECKUM IpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM paluoOHATBFHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHIECKON 0€30MMacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpPETHEro OOIIero
oOpazoBanus sBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3HUECKOW TEOpHH, PO (GyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TMPHUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOPUH, JMJIS OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-ACATENPHOCTHBIN TIOJIX0/I B Kypce (DM3UKH PEan3yeTcs MPEkKIe
BCEr0 3a CUET OpraHW3allid SKCIEPUMEHTATBHOU ACSATEIBPHOCTH O0YYarOIIHXCH.
Jlnst  6a3oBoro ypoBHS Kypca (HU3MKM — OTO HCIOJIH30BAHUE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOpPHBIX padoT,
KOTOpbIE B IporpamMme mno (pu3uke OObEeIUHEHbI B OOLIMN CIUCOK YUYEHHYECKHX
PaKTHYECKUX PaboT. BEIfCICeHNEe B yKa3aHHOM IepedyHe J1abopaTopHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS  YYaCTHHKAMU
00pa3oBaTEILHOIO Mpollecca MCXOAd M3 OCOOCHHOCTEH INIAaHMPOBAHUS U
ocHameHus kaOuHera Qusmku. Ilpu dsToM  oOecneyuBaeTcss OBJIAJCHUE
0o0y4YaronMMuCs yMEHUSIMU MPOBOJIUTH KOCBEHHBIE H3MEPEHHS, HCCIIEIOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO IPOBEPKE
IPEITIOKCHHBIX TUITOTES.

Bonpimoe BHUMaHWE yAENAETCS PEIMICHUI0 PACUETHBIX U KAYECTBEHHBIX
3anay. [lpu »aToM JuIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a/layd C SBHO
3aJTaHHON (PU3UYCCKON MOJIEIBIO, TIO3BOJISIFOIIUE TPUMEHSTh U3YyUYEHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliesa Kypca, TaK U MHTETPUPYs 3HAHUS U3
Pa3HBIX pa3neioB. J[s KauyeCTBEHHBIX 3a/Ja4 MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS Ha
00BbsSICHEHHE TPOTEKaHUsl (U3UYECKUX SBJICHUNW U TPOILIECCOB B OKpYKarouen
KU3HH, TpeOytonume BBIOOpA (HU3UYECKON MOJICHH ISl CUTyallud TMPAKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEUCHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(GbU3UKHN HA YPOBHE CPeAHEro O0IIero o0pa3oBaHus JOKEH U3y4aThCsl B YCIOBUSX
IpeIMETHOTO KaOuHeTa (U3WKK WA B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYYHOI'O IMKIIa. B kaOuHere (HU3WMKU JOJDKHO OBITH
HeoOXouMoe J1abopaTopHOe OO0OpYAOBAHME JJIS BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3HKEe YICHHUECKHX MPAKTHUECKUX padOT M JIEMOHCTPAIMOHHOE
000pyOBaHUE.

JemoHCcTpannonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAHOBKY
NEPEUNCIICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUNA IS
UCCIICIOBAHMUSI  M3Y4YaeMbIX  SBIGHUA ¥  MPOIECCOB, HOMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX MPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOecreuuBaeTcsi B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX oOydJaromuxcs. TeMaTHdecKre KOMIUICKTBI
7a00paTOpHOTO OOOPY/IOBAHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJISIMU U3YyYCHHS (PU3HKHU B 00111eM 00pa30BaHHH SIBIISIOTCS:

e (GopMHpOBaHHE HWHTEpPECa M CTPEMJICHHsSI OOYYaIOIUXCS K HAYYHOMY
W3YYCHUIO TPHUPOJBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIe MO3HaHUs U (HOPMUPOBAHKE
WCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (GOpMHpPOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTara H3yYCHUS
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

e (¢dopMHpOBaHHE YMEHUN OOBICHATH SBIEHUS C HCIOJIb30BAHUEM
(bu3HUecKuX 3HAaHUM U HAYYHBIX JJOKA3aTENbCTB;

e (GopMHpOBaHUE TPEACTABICHUN O PoJ (HU3UKU IS Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHue ATUX Ielield oOecreunBaeTCsl PelIeHueM CISAYIOIMMX 3a/ad B

npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO O0IIero o0pa30BaHuUs:



e TMpUOOpETEeHHWE  CHUCTeMbl  3HaHMM 00  oOmwMX  (U3UYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMHKY, KBAHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPO(DHU3UKH;

e (¢dopMHpOBaHHE YMEHUN TNPUMEHITh TEOPETHUECKUE 3HAHUA IS
0oObsACHEHHUS] (PU3NYECKHX SBJICHUA B TMPUPOAE U I TPUHITHUS
MPAKTUYECKUX PEIIEHUHN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEUIEHUS Ppa3IUYHBIX 3aJad C SIBHO 3aJIaHHOU
dbus3nueckoil MOMAENbIO, 3a/Jad, MMOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3/laHne (PU3MIECKON MOJICIH, aICKBATHOM YCIIOBUSM 3a]1auu;

e TOHMMaHWE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMUCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIILYIO
cpeny,

e OBJAJICHUE METOJAMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUSA U IMPOBEIACHUS
(bu3HUeCcKX SKCIEPUMEHTOB, aHAIW3a W HHTEpIpeTanuu UHGOpMaIiy,
OTIPEICJICHUS JOCTOBEPHOCTH MOJYYCHHOTO PE3yIbTaTa;

e CO3JIaHME YCJIOBUH ISl Pa3BUTHUSI YMEHHUI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JICSITETbHOCTH.

Ha wusydenune ¢usuku (6a30BbIii ypOBEHb) HAa YPOBHE CpPEIHErO OOIIETO
obpazoBanust otBogauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mnporpamme 10 (U3MKE TMEpPEeUCHb JIa0OPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeeHUusT J1a0OPaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaJIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COJEPXAHME OBYUYEHUA
10 KUIACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUA

dusnka — Hayka o mpuponae. HayuHble MeTOAbl MO3HAHUS OKPYKAKOUIETO
Mupa. Poib 3KcnepuMeHTa M TEOPUM B TPOLECCE TMO3HAHUS MPUPOJBIL.
DKCIEpPUMEHT B (PUBHKE.

MopenupoBanue (pU3MYeCKUx ABJICHHM U TpoleccoB. HayuHble THIOTE3bI.
dusnyeckne 3aKOHBI U TeOpUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Pons u mecro ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MHpPA, B TPAKTUYECKOMN AEATEIHHOCTHU JIOAEH.

Llemoncmpayuu

AHaJIOTOBbIE W IU(POBBIE HU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUKEeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropusi.

[Tepemernienue, cCKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHUE MaTepuajibHOW TOUYKH, UX MPOEKIMM Ha OCH CHUCTEMbl KOOPJUHAT.
CroxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJMHEWHOe nBrxkeHHe. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IYyTHU U HEpPEeMEUICHUS
MaTepUaJIbHON TOYKUA OT BPEMEHH.

CBobOosiHOE TIasieHne. Y CKopeHue CBOOOHOTO MaIeHus.

KpuBonunennoe  nBwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAA
ckopocTb. [lepron u yactora oOpaiieHus. LleHTpocTpeMUTENBbHOE YCKOPEHUE.

TexHu4yeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHOUIAOMETD,
JBIDKCHUE CHAPSJIOB, IIEMTHbIE U PEMEHHBIC TTepeavun.

Llemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxeHus Tena, OPOIMIEHHOTO TOJ yIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MafeHUSI.

Hanpagnenue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbonmul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMAECHHBIMA TEJIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxeHus Tena, OpOUIEeHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[IpyHumn  otHocuTensbHOCTM  [anmmnes. IlepBelid  3akoH  HproToHa.
NuepunanbHple CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUISl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa AJ1s1 MaTepUaibHbBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuia Tsokectr. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEeHHUs U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenpHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamleHus. [lmedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHuueckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHEHHUE: TMOIIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenne nHepuUH.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3smepenne cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBeCHs TBEPAOTO Tea. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HakJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, OT X JedopmMariuu.

UccnegoBanne ycnoBHil paBHOBECHUS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc marepuanbHOM TOYKM (Tena), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NMnynbC CUIbBl M1 U3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIHOCTH CHUIIBL.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEPrus yIpyro
nehopMupoBaHHONW  mpykuwHBL.  [loTeHIManpbHas  dSHEprus Teina  BOIM3U
MMOBEPXHOCTH 3EMJIH.

[loTrennumanbHple ¥ HENmOTeHIMalbHble  cuibl.  CBsS3b  pabOTHI
HETIOTCHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBHKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexo mOoTeHIIMATILHON YHEPTUN B KHHETHUECKYIO M 0OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padomul

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHHUEM MEXAHHYECKOW HHEPTUu
TE€Jla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paznen 3. Moseky/sipHast u3nka 1 TEePMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrtep IBIKECHUS U
B3aMMOJEHCTBUSl 4YacTUL[ BellecTBa. MOJENM CTPOECHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ITUX Mojeeil. Macca u
pasmepsl Mosekyil. KonnuectBo Bemectsa. [loctositHaas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HJACATBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEW KHUHETMYECKOM SHEPIHM TEIUIOBOrO JBMXKEHHS dactull rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenneneeBa—Knaneipona.
3akon JlanbroHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHrWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHnueckne YCTpOWCTBA M MPAKTUYECKOE IMPUMEHECHHUE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeEllecTBa, ¢oTorpapuu
MOJIEKYJI OPraHUYECKUX COCTMHEHUI.

OnpITel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO ABHKCHHS.

Mopgaens onbita IlTepHa.

OnbIThI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICCTBUSI.

Mojienb, WILTFOCTPUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbomul

Onpenenenne mMaccbl BO3JyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUM
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEPATypPhl BO3/TyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHaMuueckass cucreMa. BHYTpeHHSAsS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonudecTBo TeroTel U paboTa. BHyTpeHHSs s
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3IydYCHHUE. Y AeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIid 3aKOH TEPMOJAMHAMUKH.
[Ipumenenre mepBOTrO 3aKOHAa TEPMOJMHAMHUKH K H3orpoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBele  mamuHbl.  [IpuHOUWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi SHEpruu B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBusl TeruioBord MamuHbl. [lukn KapHo u ero kodpduumMeHT mosie3HOro
JEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIII0IHEPTETUKH.



TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tella MPU COBEPIIEHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHusl (BUICOAEMOHCTPALINS).

N3meHeHune BHYTpEHHEW SHEPTUH (TeMIlepaTyphl) Tea IpH Terionepeaye.

OneiT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3ayxa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopenu napoBoit TypOHHBI, JBUTATENSI BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3smepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[Tapoo6pazoBanue u konaencanus. Mcnapenue u xumnenue. AOGCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3AyXa. HaceblmeHHbld map. YjienbHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aBJICHUSI.

Tépmoe Teno. Kpucramnmmyeckue u amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiioB. Kuakue kpucraiuibl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTai3aius. Y aeinbHas Teriora miasienus. Cyonumarius.

YpaBHeHuUE TEII0OBOro OajaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJYyUYEHUS COBPEMEHHBIX MaTE€pPUaIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenue npu noHM>KEHHOM TaBJICHUMU.

Crioco0Obl U3MEpEeHUs BIIaKHOCTH.

HaGnronenue HarpeBanust  MiiaBjieHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padomul

N3mepenre OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Pa3zneua 4. JiaekTpoanHaMmuka
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJEKTpUYECKH 3apsa. JBa Buaa dIEKTPUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsi/a.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil 3ieKTpuuecKuil 3aps.
Onektpuueckoe mnojae. Hanpspk€HHOCTh  anekTpuueckoro mnods.  [IpuHnun



CyNEPHO3ULINM BJIEKTPUUECKUX MOJeH. JIMHUM HanpsHKEHHOCTH DJIEKTPUYECKOTO
TOJISL.

Pabora cun  anextpocratmyeckoro  mosis.  [loreHuman.  Pa3HoOCTh
MOTCHIUANOB. [IpOBOAHMKM H JUANEKTPUKH B DICKTPOCTATHYECKOM IIOJIE.
JnanexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMkocTb. KoHaeHncatop. DIeKTpoEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJAEHCATOpA.

TexHu4yecknue yCTpOMCTBA M MNPAKTUYECKOE IPHUMEHEHHUE: DJIEKTPOCKOII,
DJIEKTPOMETpP, DJIEKTPOCTAaTHUECKass 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOpOB,
KOHJICHCATOP, KOIMMUPOBAJIbHBIN alIapaT, CTPYUHBIN PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUA dIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIMAIIEKTPUKU B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUJIOIIAAH
IJIACTHH, PACCTOSHUSA MEXKAY HUMU U IUIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3mepenne 3meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Hcrounuku Toka. Cumna toka. [IocTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 ydacTka LEeTu.

DJIEKTPUYECKOE COMPOTUBIICHHE. YEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MapalIebHOE, CMEIIAHHOE COEIMHEHUE IIPOBOJHUKOB.

Pabora oamektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJABHMKYIIAsl CHJIAa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHUKA TOKAa.
3akoHn Oma 11 MoJaHOM (3aMKHYTO#) 35ekTpruueckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTD.

DIJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOTHUKH. CoOcTBeHHas u MIPUMECHAs MPOBOJIMMOCTH
noJiynpoBogHUKOB. CBocTBa p—n-niepexoa. [TomynpoBogHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMUTOB.
DJIEKTPOIUTAYECKAS] AUCCOIHUAIMA. DJIEKTPOJIN3.



OnexTpuueckuid TOK B razax. CaMOCTOSITENIbHBII M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuuecKrue YyCTPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, HWCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MIPHOOPBI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJITYIPOBOIHUKOBBII N0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHUSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOIIA M TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.

CMeniaHHOE COETMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HIIEeKTpOABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTD BO31yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

N3yueHne cMenaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenue 311eKTpOIBUKYIIEH CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOnronenue anextposusa.

MexknpeaMeTHblie CBSI3H

N3ydenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocylIecTBISIETCS C
y4€TOM COJEpKAaTEIbHBIX MEXKIPEAMETHBIX CBsI3ed C KypcamMH MaTeMaTUKH,
OHMOJI0TUHU, XUMUH, Teorpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
NO3HAaHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qumueckas BeIMUMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJICIIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepbosia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJINHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHndeckoe JBHKEHUE B XKUBOW mpupoae, auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayu, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B dKUBOW IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJSIpHas Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeJ, XKUAKOCTEH U



ra3oB, JJIGKTPUUYECKHE CBOMCTBA METAJIOB, DJIEKTPOJMTHYECKAs IUCCOLUALNS,
rajbBaHHKaA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE IBWKEHUN C HCIONH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET WM JApPYIHe), JBUraTeilb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTpYHHBIH IPUHTED, AIIEKTPOHArpeBaTEIbHbBIC puoOOPHI,
AEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. JjaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHuUmMHaAA UHOYKYUA

[locrosiHHBIE ~ MarHuThl.  B3auMoAeiicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM HMHAYKUMH. lIpuHoumn cyneprnosuuuu
MAarHuTHBIX TOJeW. JIMHMM MarHUTHOM MHAYKUuU. KapTWHa JMHWUNA MarHuTHOU
WHAYKIUU TOJIS TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TIPOBOJHMKA C TOKOM. KapTrwHa JHMHUW WHIYKIUU
MAarHuTHOrO TOJI JUIMHHOTO MPSIMOrO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre NpoOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAYJb U HalpaBJICHUE.

Cuua Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOM YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. Pa6oTa cuisl Jlopenia.

SIBneHne DNEKTpOMAarHuTHOM HMHAYKIMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABIKYLIAs Cujla HWHAYKIUU. 3aKOH 3JEKTPOMAarHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnekrpuueckoe Tmosie. OIEKTPOIABMXKYILNAs CUla WHIYKIUU B
IIPOBOJHUKE, JIBMXKYILEMCS IIOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuio Jlenna.

NHOyKTUBHOCTE.  fIBIEHME CAMOMHIYKLIMH. OJIEKTPOABWXKYINAs CHJIA
CaMOMHAYKIIMH.

DHEprust MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATrHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApHBIX
YacCTULl, UHIYKIIUOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOI'O IyYKa MAarHUTHBIM TTOJIEM.

JIuHUM UHAYKIIUA MarHUTHOTO TOJIA.

BzaumogeiicTBre I1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cumnel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTrO MOTOKa.

SIBrieHME CAMOMHIYKITUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Uccnenoanue aeicTBUSI NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHONW UHAYKIIHH.

Paspnes S. KosieOanusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€OAHUA

KonebGarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJIEOAHUS.
INapmonnyeckue kosnedanus. [lepuoa, yactora, amrummryga v (aza KoseOaHUM.
[IpyXMHHBIM MasATHUK. MaTemMaTM4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosnebanwmii. [IpeBpareHue sHEpTruu Mpyu TaPMOHUYECKUX KOJICOaAHUSX.

KonebGarenbnpiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJI€OaHUS B
UJCATBHOM KOJIEOATeJIbHOM KOHTYpe. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AJIEKTPOMarHuTHBIMU KoJjieOanusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPIruu B UJICAIbHOM K0JIEOATEIbHOM KOHTYPE.

[Ipeacrasnenne o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIC MEXaHUICCKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIEC 2JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

ITepemennsbiii  TOk. CUHYCOWJAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOrO TOKAa. AMIUIMUTYJHOE W JACHUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA H
HaIpsHKEHUS.

Tpancopmarop. [IpousBoacTBo, mepegada u MOTpeOICHUE IEKTPUISCKON
SHEPTUHU. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJACTBE AEKTpodHEpruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOoNepeaay.

Jlemoncmpayuu

WccnenoBanne mnapameTpoB KoJeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WA
MaTeMaTUYECKUI MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMIPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHUA.

Pe3oHanc mnpu mocnenoBaTENbHOM COCIUHEHUHM PE3UCTOPa, KaTYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JEKTPONEPENAYU.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTH U MACCHhI Tpy3a.

HUccnegoBanne mepeMEHHOr0 TOKa B LENH M3  MOCJIEAOBATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckrue BOJIHBL, yclIoBHsS pacnpocTtpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHHsi W JJWHA BOJHBL llomepeuHble W MOPOJOJIBHBIE BOJIHBL.
HNuTtepdepentus u nudpaxiims MEXaHUISCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpakK€HUE, MpeJIOMIICHUE, MOoJsipu3anus, Tudpaxuus,
unTepdeperus. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[ITkana 371eKTPOMArHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[Ipuniunel paguocsA3y U TeleBuaeHUsA. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHCHUE: MY3bIKAJIbHbBIC
VHCTPYMEHTHI, YJIbTPa3ByKOBas JIMAarHOCTMKAa B TEXHUKE W MEAULHMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TesegoH, CBYU-neus.

Llemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TTOMIEPEUHBIX U MPOJTOTHHBIX BOJH.

Konebimromieecs Teo Kak UICTOYHUK 3BYKa.

HaGnronenue orpakeHus: U peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habnronenue nuntepdepenunu 1 Audpakiiiu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHUIA.



UccnenoBanne  CBOMCTB  3JIEKTPOMATHUTHBIX  BOJIH: OTPAKEHHUE,
npesioMyIeHue, Moiaspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. I[IpsMonuHEHOE pacnpoCTpaHEHHE CBETa B
OIHOPOJHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3zoOpaxkeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHUS CBETAa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOIO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cseta. Ler.

ColOuparomie u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHue W ONTHYEeCKas cuja TOHKOM JuH3bL [locTpoeHune u3oOpakeHUN B
coOuparomux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBeJIUYEHUE,
JaBAEMO€ JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTUKMU.

BonnoBas ontuka. Wurepdepennusi cera. KorepeHTHble HCTOYHUKH.
YcaoBuss HaOMIOIEHUS MAaKCUMyMOB W MHHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pH TAJCHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyMa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Llemoncmpayuu

[IpsiMonuHEHOE pacIpOCTPaHEHUE, OTPAXKEHHE U IIPEJIOMIICHHE CBETAa.
OnTtuyeckue MpudOpHI.

[TonmHOE BHYTpEeHHEE OTpakeHue. Mojaenb CBETOBOA.

HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Habmonenune narepdepeHnum ceera.

Habmronenune nudpakiuu ceera.

Habnronenue aucnepcuu cBera.

[TomyyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUGPAKITHOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusle padonul



N3mepenune nokaszaresns NpesioMJICHUS CTEKIIA.
Hccnenosanue cBONCTB N300pakeHUM B JIMH3aX.
Habnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeNIUAJIBLHONH TEOPUU OTHOCHUTEIbHOCTH

['paHnubpl  NPpUMEHMMOCTHM  KJIIACCMYECKOM  MexaHuku.  lloctynarel
CIIEIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJII CKOPOCTHU
CBETa B BaKyyMe, PUHITUI OTHOCUTEIHLHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU M COKPAILCHHE
JUTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MacChl C SHEpPruer U UMITYJILCOM PEIIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MOKOS.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®ortonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue porodpdexra. Onwitel A. I'.CToseToBa. 3aKOHbI
dotorddexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiiar
dotorpdexra.

JlaBnenue cBera. OnwiTel 1. H.JIeGenena.

XHUMHUYECKOE EUCTBUE CBETA.

Texnudyeckue yCTpOWCTBA W MPAKTHYECKOE MpPHUMEHEHHE: (POTOITIEMEHT,
dboToMaTUMK, COTHEUHAS OaTapes, CBETOIUO.

Jlemoncmpayuu

®oto3¢(DHeKT Ha yCTAaHOBKE C IMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHEr0 (GoTodddexra.

Ceeronuon.

Conneunast Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHUIo o -4acTHII.
[Imanerapnas mopmens aroma. Iloctynatel bopa. W3nydenwe u moryomeHue
(GbOTOHOB mpU Tepexoje aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosnnoBeie cBoiicTBa yactuil. Bonubel nebpoiinsa. KopmyckynsipHO-BOJIHOBOM
Ty aJIu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3Ty4YCHHUE.

TexHnueckre yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

Habnronenue nuHeHyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJO0KHOCTh CTPOCHUS sAnpa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paauoakTuBHOrO u3inydeHusi. CBoiictBa anbda-, Oera-, ramMma-u3IydeHHs.
BnusiHne paguoakTUBHOCTH HA KMBBIE OPTaHU3MBI.

OtkpeiTHE  TIpOTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsaya sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnan. DNEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIlydeHue. 3aKOH PaJuoakTUBHOTO pacraja.

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

S nepuble peakunu. Jlenenue u cUHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOM PHEPTETUKH. DKOJOTHUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DnieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMoieicTBUA. EQMHCTBO u3nueckoii KapTUHBI MUpA.

TexHuyeckre yCcTpoulcTBa U MPAKTUYECKOE MPUMEHEHHUE: TI03UMETp, Kamepa
Buiibcona, simepHblit peakTop, aToMHasi boM0a.

Jlemoncmpayuu

CU€TurK MOHUBHUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1ab6opamopusie pabonul

HccnenoBanne TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BuTHA acTpoHoMuU. [IpukinagHOe 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3qaus, sApKUe 3BE3NBI, IUIAHETBI, UX BHUIUMOE
JIBUYKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTBb. Mcrounuk sHeprum ConHuma u 3BE3.
3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE3/bl TJIaBHOW MOCIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBHY» I 3BE37 TJIABHOM IOCIENI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U ABooIMU ConHIa U
3BE3/. DTambl >KU3HU 3BE3I.

Mnineunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHIA B
lNanaktuke. Tunbl ranaktuk. Paguoranaktuku m kBasapbl. UEpHbBIE IBIPHI B sSIpax
rajaKkTUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06:ma. Pazberanve rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaGnronenust HEeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JJIsl OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be31usd CeBEpHOro NOJyIIapus U IPKUE 3BE3]IBI.

Ha6nronenus B Teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O06o0maromiee NOBTOPEHUE

Ponp Qusukn © acTpoHOMHM B IKOHOMUYECKOM, TEXHOJOTHMYECKOH,
COLIMAJIBHOM M 3TUYECKOM cepax NeAaTebHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOW KapTHHE MUPA, POJIh (PU3UIECKON TEOpUHr
B (GOpPMHpPOBAHUU TPEACTABICHUN O (DUIUYECKON KapTHHE MHpPA, MECTO
(bu3ryuecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABJIEHUMN O IPUPOJIE.

MesxknpeaMeTHbie CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocymecTBIseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYWHA, 3aKOH,
Teopus, HaOIIOJICHUE, IKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIEHHE CUCTEMbl YpPaBHEHWH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX MPOCKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTrOJHHUKOB,
oTpe/ieieHIe MIOMIAN IIIOCKUX PUTyp U 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHUS B )KMBOM MPUPOIE, ONITUYECKUE SBIICHUSA B )KUBOM NMPUPOAE, NEUCTBUE
paavaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMUECKAS] CTPYKTYpa TBEPIBIX
TEd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAJUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHamus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKU MATrHMTHBIX — PY/I,
(doTOoChEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3€MIIETPSICEHUH.

Texnonocusa: IJHWHWUKA DIEKTPOIIEpENAY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, MHAYKLUHUOHHAs II€Yb, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMsA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mnpeamera «®Pu3nkKa» Ha YpPOBHE CpeIHEro OOIero
oOpazoBanusi (0a30BbIN YPOBEHB) JOJDKHO OOECHEYUTH TOCTHKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera « Ou3nKay AOJKHbI
OTpa)XaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOIO
ONBITA U OMbITA ECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETrocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€EMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AECATEIBbHOCTh B MHTEPECAX TPa)KJaHCKOTrO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHUE B3aUMOAEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSIMA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2)IaTpUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5)Tpy10BOro BOCIUTAHUSA:

WHTEpeC K pa3uuHbIM cdepaM MpoPecCUOHATBHONU JEATeIbHOCTH, B TOM
YHUCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCcTH
(bU3HKY HA TPOTSKEHUN BCEH KU3HU;

6)3K0/10TN49eCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00ATLHOTO
XapaKkTepa SKOJOTUYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICMCTBUI B OKPYKAIOIIECH Cpelie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

paclIiMpeHre OINbITa AEATEIBHOCTA SKOJIOTMYECKOM HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe;

7)IIeHHOCTH HAYYHOT'O MMO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI (PU3UUECKON HAYKH;

OCO3HAaHWE LEHHOCTA HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (QU3WKKA  OCYIIECTBISTH  MPOCKTHYID H  HCCIEOBATEIBCKYIO
NEeATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIEe 1eHCTBUS
Ba3oBble Jioruueckue AeiicTBUA:
CaMOCTOSITeNTbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LEIU JCATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTYDKCHMUS;
BBISBISATH 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
pa3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4E€TOM aHajdu3a WMEIOLIUXCS
MaTepUaIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN AEATCIHLHOCTH,
KOOPJAWMHUPOBAaTh M  BBHINOJHATH pabOTy B YCIOBUSX  PEAIbHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
Ba3oBnle ucciieqoBareLCKue 1eHCTBUA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTHUEH, KIIOYEBBIMU TOHATHUSMM U METOAAMHU
(bu3HUECKON HAyKH;



BJa/I€Th HaBbIKaMHU y4eOHO-UCCIIEI0BATEIbCKON U MPOEKTHON AESITENIbHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuleHusl 3a1ay (PU3UYECKOTO COJAEpNKaHUS, MPUMEHEHUIO Pa3InYHBIX
METOJIOB IMO3HAHUS;

BJaJE€Th BHUJAMU JIEATEIBHOCTU 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPa30OBAHUIO U MPUMEHEHHIO B pPa3IMYHbIX Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IIPU CO3/aHUH YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJISIT  IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/auy,
BBIIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTeNbHOMN
JEeSITEIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3UKE B MPAKTUYECKYI0 00JacTh
KHU3HEACSITEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIpeJIaraTb OPUTHHAJIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanueii:

BJa/IeTh HaBBIKAMH MOJIy4eHUS MHGOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH IOMCK, AHAJU3,
CUCTEeMATHU3AIMI0 W WHTEPIpETAi0 WHOOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IPEICTaBIICHNUS;

OLICHUBAThH JOCTOBEPHOCTH HH(POPMAIIHH;

UCIOJb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTMH B PELIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3al[MOHHBIX
3a7a4 ¢ COOJIOJICHHMEM TpeOOBaHUN HSProHOMHUKHU, TEXHUKH OE€30MacHOCTH,
TUTHUEHBI, PECypcocOepexeHHs, TMPaBOBBIX M OJTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHus B pa3lMyHbIX (popmarax c
y4€TOM Ha3zHaueHMsI HTHPOPMALIUHU U LEIEBON ayJUTOPHUH, BBIOUPAs ONTUMAJIbHYIO
(dbopMy nIpencTaBlieHUs U BU3yaJIU3aliu.

KoMMyHHMKATHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYIIECTBIISATH OOIICHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CHUTyallUii M CMsTr4aTh
KOH(DJIUKTHI;



Pa3BEPHYTO M JIOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

NOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAJIBLHON
paboThI;

BbIOMpaTh TEMAaTHKY W METOJIbl COBMECTHBIX JEHCTBHM C y4€ToM oOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIeHA KOJIJIEKTUBA;

OpUHUMATh  1I€JIM  COBMECTHOM  JeATENbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTH)XEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pachpenenartb poid C y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXXJOTO yYaCTHHKAa KOMAaHJbI B
oO1IuMii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHUBAaTh MJIEU C IMO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerysiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh NO3HABATENIbHYIO JESTENbHOCTh B 001acTU
(U3MKM MU aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJATh IUTAH PEIHICHHUS PACYETHBIX M KAYECTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUYTEHUI;

JlaBaTh OIEHKY HOBBIM CHTYAIlUsIM;

pacimupsaTh paMKH y9e0HOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEANIOYTECHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaThb €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATbh TPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HJPYAUIMU B 00JacCTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOWM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJ/Ib, IMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB LENSIM;

BJaJIeTh HABBIKAMU  TO3HABaTENbHON  pedrekcun Kak  OCO3HaHUsA
COBEpIIAeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBaHMUII;

UCIIOJIb30BaTh MPUEMBI PEIIEKCUM ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pEIICHNUS;



yMETh OIIEHWBAaTh PHUCKH W CBOCBPEMEHHO IPHHUMATh PEIICHUS IO WX
CHUKCHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHUX TIPU aHAIW3E pe3yIbTaTOB
NESITENHHOCTH;

MPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTHX TP aHalu3e pPe3yJbTaToB
NESATENHHOCTH;

PU3HABATH CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mportecce moCcTHKEHHS JTMYHOCTHBIX PE3YIHTATOB OCBOCHUS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oO0Imero oOpa3oBaHUs Yy OOyYarOUTUXCs
COBEpPIIICHCTBYETCS AYMOIIMOHAITbHBIH MHTEIJICKT, IpeNOoJIarafoIIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AMOIIMOHATLHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETYJINPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPHHHMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aManTHPOBATBCI K
AMOIMOHATILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHXKCHHUIO 1ETH U
yCIexy, ONTUMHU3M, HWHHUIIMATUBHOCTH, YMEHHE NEHCTBOBATh HCXOJIS W3 CBOHMX
BO3MO>KHOCTEH;

AMIIATUH, BKIFOYAONIECH CITOCOOHOCTh MIOHUMATh AYMOITMOHAIEHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKIIFOYAOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJiacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTD Y 00yHarOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poiib U MecTo (GU3NKKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPaA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJCINCH:
MaTepHalibHasl TOUYKa, MHEpLUUaIbHAs CUCTEMa OTCU€Ta, a0COIMIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETHUYECKOM TEOPUM CTPOECHMS BEIIECTBA U



JNEKTPOAMHAMUKN:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUWKEHUE, CBOOOJHOE TMaJieHue TeJ, JBWKEHUE [0 OKPY)KHOCTHU, HHEpLHS,
B3auMojieicTBue Tel, nuddy3us, OPOYHOBCKOE JBHXKEHUE, CTPOCHUE KUAKOCTEN
U TBEPJIBIX TEJ, U3MEHEHHE 00bEMA TEJN MPU HArpeBaHUM (OXJIAXKICHUH ), TETFIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMUs, IUIABJICHHE, KPUCTAUIM3aLUs, KUIICHUE,
BJI&YKHOCTbh BO3/lyXa, OBBIIICHUE TABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
cocyze, CBSI3b MEXIy NapamMeTpaMyd COCTOSIHHMsS Tra3a B H30Mpoleccax,
JJEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OINHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3NUYECKUE BEIUYUHBL:
KOOpAWHATa, NyTh, NEPEMEUIEHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUUAIbHAS DHEPIUs, MEXaHW4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHWU MPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYUH, UX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUYHMHY C APYTUMHU
BEJINYMHAMU;

ONMKCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TEJI M TEIJIOBBIE SBJICHUS,
UCTIOJIb3Ysl (DU3MYECKUE BEIIMYMHBL: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JBHKEHHS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3Heprus, padbora rasa,
KOA((DUIIMEHT TMOJEe3HOTO JEUCTBUS TEIUIOBOTO JBUTATENs; MpPU ONUCAHUU
OPaBUWIBHO TPaKTOBaTh (U3UYECKUH CMBICI MCHOJb3YEMbIX BEJIIMYUH, HX
0003HAaUeHHUd W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
($u3NYECKyI0 BEIUYUHY C APYTUMU BEIMUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUHN 3apsij,
ANEKTPUUECKOE MOJe, HANPSLHKEHHOCTD MOJIsl, MOTEHLHAN, PA3HOCTh NOTEHIIMAJIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBAaTh (PU3NYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUYHUHY C APYTUMH BEIMUUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIICHUS, UCIONB3YS (U3HUECKUE
3aKOHBI U NIPUHLNIBL: 3aKOH BCEMUPHOTo Tsarotenus, I, I u III 3axonsl HeroToHa,
3aKOH COXPAHEHUS MEXAHMYECKOW OJHEPruH, 3aKOH COXPAHEHHS HMITYJIbCa,
OPUHIMI CYNEPIO3ULIMHA CWJI, NMPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON DHEPruu TEIUIOBOIO JBUXKEHUS MOJEKYI C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
IIEKTPUYECKOT0 3apsiia, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHAT OCHOBHBIE IPUHLHUIBI JEHCTBUS  MalllUH, MNpPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3nuyaTh YCJIOBHS MX O€30MacHOrO HCIOIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIENOBAHUIO (PU3UUECKUX SIBICHUU U
IPOLIECCOB C HCIIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX W3MEPEHHH, IPU 3TOM
(GopMynupoBaTte mpoOiieMy/3ajady M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTa,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00O0pYyIOBaHMS, MPOBOAUTH OMNbBIT U
bopMyIIHpPOBATH BHIBOJIHI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUYECKUX BEIUUMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS W MCHOJIb30BaTh H3BECTHBIE
METO/Ibl OLICHKH MOIPEUIHOCTEN U3MEPEHUI;

UCCJIEIOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NYECKHMMH  BEIMYMHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIUYUH B
BUJIe Tabnull U TpauKoOB, AeJIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM W IMPOEKTHOU
JEeSITEIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENBbHBIX YCTPOICTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemats pacuéTHble 3aJaud C $BHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BbIOMpATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMBbIE JUIsl €€ pellleHus, MPOBOJUTH PAcuéThl M OLICHUBATH PEaIbHOCTh
HOJTy4YE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUUUHBL;

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue IBICHUS;

UCTOJb30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHbIE
UH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
U TPEICTaBIICHUsS YYEOHOW M HAy4YHO-MOMYJSPHON MH(POPMAILINH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(OpMaLuIo;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KHU3HU
Ul o0ecrieyeHus: 0€30NaCHOCTH MpU OOpaLEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAaMH, Il COXPAaHEHHUs 3J0POBbsl U COOJIFOJIEHHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKpYXKaloIleH cpene;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAILHO pacHpeAcssiTh O00S3aHHOCTH U
MJIAHUPOBAThH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIaJl KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K konmy oOyuenus B 11 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bU3UYECKON KapTUHBI MUPAa;

YUUTHIBATh TPAHUIBl TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYECUHBIN AJEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, si/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MpH penieHUuH (Pu3ndecKux
3ajad;

pacno3HaBath (pU3NYECKHE SIBICHUS (MPOILECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJAMHAMUKH M KBAHTOBOUW (PUBUKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHUCTBUSI TOKA, B3aMMOJCHCTBUE
MarHuTOB, DJICKTPOMAarHuTHasE WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PacCHpOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMg  CBETa, JUCHEPCHUS CBETa,
dbotornexTpuueckuit 3pdext (poTordPdekT), cCBETOBOE NaBIECHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
OMKCHIBATh W3YUYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  NPOBOJUMOCTH  Pa3jIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SBJICHUS (TMPOILECCHI), HCHIONB3Yys (U3HUECKUE BEIUYUHBL:
IIEKTPUYECKUHN 3apsij, CHJIA TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, JEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHMS MAarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, MEPUOJI M YacTOoTa
KoneOaHuil B KojeOaTeaTbHOM KOHTYpE, 3apsl M cuja ToKa B TMpolecce
FapMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU TMPABWILHO TPAKTOBATH (DU3UUYECKUUN
CMBIC]I HCIONb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUS W E€IUHUIbI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIWYUMHY C APYIrUMHU
BEJINYMHAMU;

ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HUCIOIb3YS
(¢u3ryuecKre BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWMHA BOJIHBI U



4acToTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJI TIOJypaciaia, SHEPIHs CBI3U
ATOMHBIX SiJIep, MpPU OINHCAHUM TMPABWIBHO TPAKTOBAaTh (DU3WUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIMYUH, UX OO0O3HAYCHUS] U €JIUHMIIBI, YKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTHMH BEJIWYUHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (U3HUECKUE
3aKOHBI U MPUHUUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapaiIeIbHOrO
COCIMHEHUA MPOBOJHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3IEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJIUHEUNHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE OWHIITEHHa st doTtodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpPaHEHUs MacCOBOTO YHCIA, MocTynaTsl bopa,
3aKOH paJMOaKTUBHOTO pacnaja, Mpu 3TOM pa3InudaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE W YCJIOBHUS (TPaHUIBI, OOJACTH)
PUMEHUMOCTH;

OTIPE/ICIIAThH HAMPABJICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TIOJISI TPOBOJHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE ILIOCKUM 3€pKaJIOM,
TOHKOM JIMH301;

BBITIOJIHATD JKCIIEPUMEHTHl 10 UCCIENOBAHUIO (DU3NYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady U TUNOTE3y Yy4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOJIBI;

OCYIIIECTBIIATh MPSMbIE M KOCBEHHBIC U3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaATh ONTUMAJIbHBIA CIOCOO0 U3MEPEHUS U UCMOJb30BaTh HU3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUI: MPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHUJEC TaOJIUIl U
rpadMKOB, €JIaTh BHIBOABI [0 PE3yIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh MpaBwmiia 0€30MacHOT0 TPy/Ja MPU MPOBEICHUU HMCCICIOBAHUHN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-MCCIIENOBATEIbCKOW W MPOEKTHOU
NESTENLHOCTH C MCHOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyn0BaHuU4,

pemarb pacy€éTHhIE 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBUS 33/1a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,



HEOOXOJUMBbIE JUIsl €€ pelleHus, NMPOBOJUTh PAcu€Thl M OLIEHWBATH PEaIbHOCTh
MOJIYYEHHOT'0 3HAYeHHS (PU3MUECKON BEJIMYUHBI,

pelaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUU C OMNOpPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBJICHNUS,

UCIOJb30BaTh  IpPU  pPELIEHUH  y4yeOHBIX  3aJad  COBpPEMEHHbBIE
UH(OPMAIMOHHBIE TEXHOJIOTHH JJI1 MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y IPEICTaBIICHUs YYEOHOW W HAy4YHO-NOMYJSAPHON MH(POPMALIMH, MMOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOIydaeMyto HH(OPMALIUIO;

OOBSCHATh MNPUHLMIBI JEHCTBUS MAallUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOIO MCIOJIb30BAaHUS B OBCEIHEBHON
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KHU3HU
Ul o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaLEHNH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUs 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TIpyNIE€ C BBIIOJHEHUEM pa3JMYHBIX COLHUAIbHBIX pOJIEH,
IUTAHUPOBATh padOTy TPYyNIbl, PALMOHAIBHO paACHpeAesiaTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PacCMaTpUBaeMON IPOOIIEMBI.

LeneBble O pUEeHTHPBI Pe3yJILTATOB BOCIIUTAHMS.

TpeOGoBaHus K JTUYHOCTHBIM pe3yjbTaTaM ocBoeHus: oOydarommmucs OOII
COO ycranosaenst ®I'OC COO.

Ha ocHoBanuu 31X TpeOOBaHMI B TaHHOM pa3jiesie MPEACTaBICHbI LIEJIEBbIE
OpPUEHTHPBI PE3yJbTaTOB B BOCIUTAHUU, PA3BUTHUU JIMYHOCTU OOYydYarOIIUXCS, Ha
JOCTHKEHHE KOTOPBIX JIOJKHA ObITh HAIlpaBlIeHA JEATEIbHOCTh MEe1aroru4eckoro
KOJUTeKTHBA 11 BhioHeHUs TpedoBanuit ®I'OC COO.

LleneBble OpPUEHTHPHI OINPEAEIEHBl B COOTBETCTBUM C HWHBAapUAHTHBIM
COZIepKaHUEM BOCHHUTaHUS OOY4YAIOIIMXCA HAa OCHOBE POCCHICKHUX 0a30BBIX
(rpaX1aHCKUX, KOHCTUTYLIMOHAJIbHBIX) LIEHHOCTEW, OOECNeYMBalOT E€IUHCTBO
BOCIIUTAHUS1, BOCIUTATENIBHOTO MPOCTPAHCTBA.

LleneBble OpPUEHTUPBHI PE3YJIbTATOB BOCIUTAHUS HA YPOBHE CPEIHETrO
o01ero oOpa3oBaHus.

I'paxnanckoe BocnuTanue:



OCO3HAHHO  BBIP@KAIOIIMH  CBOK  POCCUMCKYIO  IPaXKIaHCKYIO
IPUHAJUIEKHOCTh (MIEHTUYHOCTb) B IOJIMKYJIbTYPHOM, MHOTOHAI[MOHAJIBHOM U
MHOTOKOH(ECCHOHAIIbHOM POCCHUICKOM 00IIIECTBE, B MUPOBOM COOOIIIECTBE;

CO3HAIOLIUI CBOE €IMHCTBO C HApOAOM Poccnn Kak MICTOYHMKOM BIIACTH U
CyOBEKTOM THICSIUENIETHEH POCCUUCKONW TOCYyAapCTBEHHOCTH, C Poccuiickum
rocyJapCcTBOM, OTBETCTBEHHOCTh 3a €r0 pa3BUTUE B HACTOSALIEM U OyaylleM Ha
OCHOBE HCTOPHUYECKOTO  MPOCBEIICHUS, C(HOPMUPOBAHHOTO  POCCUHUCKOTO
HAaIIMOHAJIBHOI'O UCTOPUUYECKOI0 CO3HAHMS,

" NOpOSBIAIOIIMA  TOTOBHOCTh K  3amure  PoauHBL,  CHOCOOHBIM
apryMEHTUPOBAHHO OTCTaWBaTh CYBEPEHUTET U JOCTOMHCTBO Hapoaa Poccuu u
Pocculickoro rocynapcrsa, COXpaHsaTh U 3alUIIATh UICTOPUYECKYIO IIPABAY;

OPUECHTUPOBAHHBII HAa AaKTUBHOEC TPAXKIAHCKOE Y4YacTHE HA OCHOBE
YBa)KCHHUS 3aKOHA U IPAaBONOPSIKA, IIPaB U CBOOO/ COTpaXk/laH;

" OCO3HAaHHO W  JEATENbHO  BBIPAXKAOIIUNA  HEmpusThe  Jo0ou
JUCKPUMHUHALIMM 110 COLMAJbHBIM, HAIMOHAJIBHBIM, PAaCOBBIM, PEIUTHO3HBIM
IIPU3HAKaM, IIPOSIBIICHUN HKCTPEMU3MA, TeppOpHU3Ma, KOpPYIILUH,
AHTUTOCYIAPCTBEHHOM AECATEIbHOCTH;

" o0magaromyil OIBITOM TPaXKIAHCKON COIMAIbHO 3HAUYMMOM JEATCIIbHOCTH
(B yYEHMYECKOM CaMOYIPABIECHUN, BOJOHTEPCKOM JBUKEHUH, SKOJOTMYECKHX,
BOEHHO- MaTPUOTHYECKUX U APYrHe O0BbEAMHEHUAX, aKIUAX, IPOrpaMMax).

IIaTpuoTnyeckoe BOCIIUTAHHE:

" BBIP@XKAIOIIMK CBOK HALUMOHAJIBHYIO, JTHUYECKYIO IIPUHAJICKHOCTD,
IPUBEPKEHHOCTh K POJAHOMN KYJIbTYpE, JIF0OOBb K CBOEMY HAPOAY;

"~ CO3HAKOUIMU IIPUYACTHOCTH K MHOTOHAIIMOHAJIBHOMY Hapoay Poccuiickon
denepanun, poccuiickomy OTe4ecTBy, pOCCUICKYIO KYJIbTYPHYIO HIEHTUYHOCTS;

" IPOSIBIAIOIIMKI JEATEIbHOE LIEHHOCTHOE OTHOIICHUE K UCTOPUUYECKOMY U
KyJIbTYPHOMY HACJIEIHUIO CBOEr0 M JAPYyrux HaponoB Poccuu, TpasuuusamM,
IIpa3IHUKaM, TIaMATHUKAM HapOJ0B, IPOXKUBAIOIIUX B POJHOU cTpaHe — Poccny;

" OPOSBIAIOIIMM yBOKEHHE K COOTEUYECTBEHHHUKAM, IPOXKUBAIOIIUM 32
pyOexxoM, MOAAEPKUBAKOLIMI MX IIpaBa, 3allUTy UX HHTEPECOB B COXPAHEHHH
POCCUICKOMN KyJIbTYPHOU HIIEHTUYHOCTH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

" IPOSIBIAIOIIMI IIPUBEPKEHHOCTD TPagULIOHHBIM JTyXOBHO-
HPAaBCTBEHHBIM  LIEHHOCTSM, KyJbType HapomoB Poccum ¢ yderom
MHPOBO33PEHYECKOI0, HAIMOHAIBHOI'0, KOH(PECCUOHATILHOTO CaMOOTIPEIEIICHHUS;

" JIEUCTBYIOLIMW Y OLIEHUBAIOLIUN CBOE MTOBEAECHUE U MTOCTYIKH, IOBEICHUE
Y TOCTYIIKM JPYyIUX JIOACH C IMO3ULUKW TPaJULIMOHHBIX POCCUUCKHUX IAYyXOBHO-
HPaBCTBCHHBIX IIEHHOCTEH M HOPM C OCO3HAHUEM IIOCIEACTBUM IIOCTYIIKOB,
NEATEIBHO  BBIPAXKAIOIIMN  HENPUATHE AHTUTYMAHHBIX M acCOLMAJIbHBIX
IIOCTYIIKOB, IIOBEICHUS, IPOTUBOPEYALLUX ITUM LIEHHOCTSIM;

IPOSIBIAIOIINN YBAKEHUE K KM3HM M JOCTOMHCTBY Ka)XIOT'O Y€JIOBEKa,

cB000/Ie MUPOBO33PEHUECKOI0 BHIOOpA M CaMOONPEENICHUS, K TPEICTaBUTEISIM
Pa3JIMYHBIX 3THUYECKUX TPYIII, PEJIMTUA HApoAoB Poccuu, ux HAlMOHAIBHOMY



JOCTOMHCTBY M PEJIUTHO3HBIM  YYBCTBAM C  Y4€TOM  COOJIIOJICHUS
KOHCTUTYIIMOHHBIX MPaB U CBOOO BCEX TPaxIaH;

" IIOHHUMAIOIIUU u JIeSATEIbHO BBIPAKAKOIIH I LHEHHOCTb
MEKHAIIMOHAIIBHOTO, MEXPEIUTHO3HOTO corjlacus JitoAei, HapoaoB B Poccun,
CIIOCOOHBIM BECTH JTUAJIOT C JIOJIbMHU Pa3HbIX HAIIMOHATBHOCTEH, OTHOIICHUS K
pEIUTUU U PEIIUTUO3HOM NPUHAJICKHOCTH, HAXOAUTh OOIIME Meld U
COTPYJHUYATD JIJISl UX JOCTHXKCHUS;

" OpPUEHTUPOBAaHHBIM Ha CO3/JaHUE YCTOMYMBOM CEMBU Ha OCHOBE
POCCHICKUX TPaJULIMOHHBIX CEMEUHBIX LIEHHOCTEW, MOHUMaHUs Opaka Kak coro3a
MYXYUHBI U KEHIIWHBI JIsl CO3JIaHUsI CEMbH, POXKICHUSI U BOCIIUTAHUSL B CEMbE
JIeTel, HeTIPUATHS HACUJIUS B CEMbE, YX0J1a OT POJUTEIbCKON OTBETCTBEHHOCTH;

" obnaparomuii  cOpMUPOBAHHBIMH MPEACTABICHUSIMU O LEHHOCTH H
3HAYEHUU B OTEYECTBEHHON U MUPOBOM KYJIBTYpPE SI3bIKOB U JIUTEPATYPHI HAPOJIOB
Poccun, NEeMOHCTpUPYIOMIMM YCTOWYMBBIA HMHTEPEC K YTEHUIO KaK CpPEICTBY
MIO3HAHUSI OTEYECTBEHHOW U MUPOBOU TyXOBHOW KYJIBTYPBI.

JcTeTHYeCKOe BOCIIUTAHUE:

" BbIp@XalolllUi [MOHMMAaHUE IIEHHOCTU OTEYECTBEHHOIO H MHUPOBOIO

HCKYCCTBA, POCCUIICKOTO U1 MUPOBOTO XYJI0KECTBEHHOTO HACIIEUS;

" OpOSIBISIIONIMI  BOCIPUMMYUBOCTH K pa3HbIM BHJIaM  HCKYCCTBa,
MOHUMAHHE IMOIMOHATBLHOTO BO3JCHCTBUS UCKYCCTBA, €r0 BIUSHUS HAa TTOBEJCHUE
J0JIeH, YMEIOIIUN KPUTUUECKU OIIEHUBATh ATO BIUSHUE,

" TpOSIBISIONIMK MOHUMAHUE XYyJA0XKECTBEHHOW KyJIbTYypbl KakK CpeiCTBa
KOMMYHHUKAIIUM M CaMOBBIPQXKEHHUSI B COBPEMEHHOM OOIIECTBE, 3HAYCHUS
HPaBCTBEHHBIX HOPM, LICHHOCTEH, TPAJIUIINI B UCKYCCTRBE;

" OpHUEHTHUPOBAHHBII Ha OCO3HAHHOE TBOPUYECKOE CaMOBBIPAKEHHUE,
peanu3alrio TBOPUYECKUX CIIOCOOHOCTEW B pa3HbIX BHJIaX HCKYCCTBA C YYETOM
POCCUHCKUX TpaAUUMOHHBIX JYXOBHBIX W HPAaBCTBEHHBIX IIEHHOCTEW, Ha
ACTETUYECKOE 00YCTPOMCTBO COOCTBEHHOTO OBITA.

dusuveckoe BOCHUTAHHE, (POPMHPOBAHHE KYJbTYPbl 310POBbS

HAIMOLMOHAJIBHOTO 0JIATONOIy YU :

" NOHHMMAaKOUIM{ Y BBIPAXKAIOIINN B MPAKTUYECKOU AEATEIBHOCTH IEHHOCTD
KU3HU, 3I0POBbS M OE30MACHOCTH, 3HAUYCHHUE JUYHBIX YCUIIMUA B COXPAHEHUU H
YKPEIUIEHUH CBOETO 3/I0POBbSI U 3JI0POBbS APYTUX JIFOJEH;

" coOroAarolyid mpaBuia JIMYHOW U OOIIECTBEHHOW 0€30MacCHOCTH, B TOM
yucie 0e30MacHoro noBpeAeHus: B ”HGOPMAIMOHHOMN Cpejie;

BBIpQXKAIOIIUM Ha TMPAKTUKE YCTAHOBKY Ha 3J0pPOBbIM 00pa3 >KU3HU
(310poBO€ TMUTAaHHWE, COOJIOJICHUE TUTHUEHBI, PEXUM 3aHATUH W OT/AbIXA,
peryjasipHyl0  (U3MYECKYyI0  aKTUBHOCTh), CTpeMJieHHe K  (U3UUYECKOMY
COBEPILIEHCTBOBAHUIO, COOJIONAIOIMIMI M TpONaraHAUpPYyIOMUid Oe30MacHbll 1
3I0pOBBIN 00pa3 KU3HH;

" MpOSIBISIONIMNA CO3HATENIbHOE M OOOCHOBAHHOE HEMPHUSATHE BPEIHBIX
NpUBBIUCK (KypeHHs, YMOTPEOJICHUS ayKoroyisl, HApKOTHKOB, JIOOBIX (QopM



3aBUCUMOCTEH), JAECTPYKTUBHOTO TMOBEJCHUS B oOmiecTBe U IUpoBOil cpeje,
MOHUMAaHUE UX Bpeaa s (U3NYECKOTO U TICUXUUECKOTO 370POBBS;

" JIEMOHCTPUPYIOIIMWA  HABBIKM  peQJIEKCUH  CBOETO COCTOSIHUSA
(pusmueckoro, IMOIMOHAIBHOTO, ICUXOJIOTHUECKOI0), COCTOSIHUS IPYTUX JIFOJeH
C TOYKM 3peHus Oe30MacCHOCTH, CO3HATEIBHOTO  YINpPaBJICHHUS  CBOUM
SMOLMOHAJIBHBIM COCTOSIHUEM;

Pa3BUBAIOIINN CIIOCOOHOCTH aAalTUPOBATHCS K CTPECCOBBIM CUTYyaIUsIM B
OOIlIEHNH, B Pa3HbIX KOJUICKTUBAX, K MEHSIOIIUMCS YCJIOBUSIM (COLMANIbHBIM,
UH(OPMAIMOHHBIM, TPUPOIHBIM).

TpynoBoe Bocnuranue:

yBaXAIOLUK TPy, Pe3yJIbTaThl TPYAa, TPYAOBbIe U MpodecCuoHaNIbHbIE
JOCTHKEHUS CBOMX 3€MJISIKOB, MX BKJaJ B Pa3BUTHE CBOETO IOCEIEHUA, Kpasd,
CTpaHbl, TPYAOBBIE TOCTHKEHUS POCCUIICKOTO HApOIa;

" NPOSIBISIONINMA CIIOCOOHOCTh K TBOPUYECKOMY CO3MJIaTEIbHOMY COLIUATIBLHO
3HAYMMOMY TPYAY B JOCTYHHBIX IO BO3PACTy COLMAIBHO-TPYAOBBIX POJISX, B TOM
yuciae NPEeANPUHUMATENIbCKON AEATETbHOCTA B YCIOBHUSIX CAMO3aHATOCTH WIH
HAaE€MHOTO TPY/a;

" YYacCTBYIOIIMM B COLMAIBHO 3HAYMMOW TPYJIOBOM AESATEIBHOCTH PA3HOTO
BUJa B CeMbe, 00IIe00pa3oBaTeNbHON OpraHu3allii, CBOCH MECTHOCTH, B TOM
YHCclie OIJIAYMBAEMOM TPYJE B KaHHUKYJSPHBIC MEPUOMBI, C YIETOM COONIONCHUS
3akoHoaarenbCcTBa Poceniickon denepanny;

BBIPaKaIOIIHAN OCO3HaHHYIO TOTOBHOCTh K MIOJIyYEHHIO
npodeccuoHanbHOrO0 00pa3oBaHUs, K HENPEPHIBHOMY OOpa30BaHUIO B TEUEHHUE
KU3HM KaK YCJIOBHIO YCIEIIHOM MNpPOPECCHOHAIBHOW H  OOIECTBEHHOU
NEATEIbHOCTH;

NOHUMAIOUUK crenuduKy TpPyAOBOM JEATEIbHOCTH, PpEryJIupOBaHUs
TPYJOBBIX OTHOIICHHH, caM0o00pa30oBaHus U MPOPECCHOHATLHON CaMOIIOATOTOBKHU
B MH(QOPMAIIMOHHOM BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIA YUUTHCS WU
TPYJIUTHCA B COBPEMEHHOM OOIIECTBE;

" OpPUCHTHUPOBAHHBIA HA OCO3HAHHBIM BBHIOOP Ccdepsl  TPYIOBOM,
po(ecCHOHaNBHON NIEATeTFHOCTH B POCCHICKOM OOIIECTBE C yYE€TOM JIMYHBIX
KU3HEHHBIX IJIAHOB, TOTPEOHOCTEN CBOEH CEMbH, 00ILIECTBA.

JKOJI0rH4ecKoe BOCIIMTAHUE:

" JIEMOHCTPHUPYIOIIMKA B MOBEAECHUU CHOPMHPOBAHHOCTH 3KOJIOTMYECKOU
KyJbTYpbl Ha OCHOBE TIOHMMAaHUS BIUSHUSA COLHUAIBHO-DKOHOMHUYECKUX
MPOLIECCOB Ha MPUPOY, B TOM YHUCIJIE HA I100aIbHOM YPOBHE, OTBETCTBEHHOCTD
3a JIEMCTBUS B MPUPOAHOW CPEIE; BBIPAKAIOIIMUN JNEATEIBHOE HENPHUITHE
JNEUCTBUH, MPUHOCSIINX BpEll IPUPOJIEC; MPUMEHSIOIINN 3HAHUSA €CTECTBEHHBIX U
COLIMAJIBHBIX HAYK JJIsi pa3yMHOTO, OEpExITMBOTO MPUPOAOIIOIb30BaHUS B OBITY,
OOIIECTBEHHOM ITPOCTPAHCTBE;

" HMMEIOIIMHA W Pa3BUBAIOIMIMK  OMNBIT SKOJOTMYECKH HaNpPaBJICHHOM,
MIPUPOJIOOXPAHHOM, pecypcocOeperaroneil nesaTeIbHOCTH, YYaCTBYIOIIUNA B €ro
MPUOOPETEHUU APYTUMU JIFOIbMU.



IleHHOCTH HAYYHOT0 NO3HAHMS:
" JIeATENIbHO BBIPAKAIOLIMM IO3HABATEJIBHBIE HHTEPECHI B  Pa3HBIX
IpEeIMETHBIX 00JIACTSAX C yUETOM CBOUX MHTEPECOB, CIOCOOHOCTEH, TOCTUKEHHUI;
oOnagarouii MpeICcTaBICHUEM O COBPEMEHHON HAy4YHOW KapTHHE MHpA,
JOCTH)KEHUSIX HAyKH M TEXHUKH, apI'yMEHTHPOBAHHO BBIPAKAIOIIWNA ITOHUMAaHHE
3HaYEHUs] HAyKHM B JKM3HHM POCCHIICKOro o0ImiecTtBa, 00ECIEeYeHUH €ro
0€30MacHOCTH, TYMaHUTAPHOM, COLIMAJIbHO-3KOHOMHYECKOM pa3BUTHH Poccuu;
JEMOHCTPUPYIOIINIT HAaBBIKM KPUTUYECKOI'O MBILUIEHUS, ONpEaeIeHUs
JIOCTOBEPHOI HAYYHOU MH(POPMALIMK U KPUTHUKH aHTHHAYYHBIX MTPEICTABICHUI;
" pa3BUBAOIIMA M NPUMEHSIONIMI HaBBIKM HAOJIOACHMS, HAKOIUICHUS U
CUCTEMAaTU3alMK (PAKTOB, OCMBICIEHHS] ONBITA B E€CTECTBEHHO-HAYYHOU U
TYMAaHUTAPHOUN 00JacCTsIX MO3HAHMS, UCCIIEOBATENbCKOM N1EITEIbHOCTH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIIACC
KoaudecTBO 9acoB
HaumMmeHnoBanue
Ne DuiekTponHbIie (IH(POBLIE)
pa3esioB U TeM KonTposbHbie IIpakTUyeckue
n/n Bcero oOpa3oBaTe/ibHbIe pecypchl
MPOrpaMMbl padoTbl padoThbI

Paznea 1. OPU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

L1 ®dusuKa 1 METObI ) but6mmoreka [JOK
' HAy4HOT'O ITO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bubnuoreka [IOK
2.1 Kunewatitia > https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2.2
Husamuia ! https://m.edsoo.ru/7f41bf72
3aKOHBI
2.3 COXpaHEHUS B 6 1 1 bubmorera [IOK
' p https://m.edsoo.ru/7{41bf72
MEXaHHUKE
Hroro no pazaeny 18

Pa3nea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBEBI
MOJIEKYJISIPHO-
KUHETHYSCKOHN
TEeOpuun

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




39 OCHOBBI 10 bubmoreka [JOK
' TEPMOAUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHblie
13 COCTOSTHUSI 5 bubmuorexa [JOK
' BeiecTa. Pa3oBkie https://m.edsoo.ru/7f41bf72
nepexobl
Hroro no pazaeny 24

Paznea 4.9JIEKTPOIUHAMHUKA

bubnunoreka [JOK
4.1 1
DeKTpOCTATHEA 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 AJIEKTPUIECKUN TOK. 12 bubnmoreka [JOK
' Toku B pa3IuuHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I10 68

[NPOTPAMME




11 KUIACC

KoaunuyecTBo yacoB

HaumenoBanue
Ne DJIeKTpOHHbIe (LM(ppPOBbIE)
pa3aesioB U TeM KonTpoabHbie IIpakTH4eckne
n/n e — Bcero paGoTs! paGoTs! o0pa3oBaTe/bHbIE PeCypChl
Paznen 1.2JIEKTPOAUHAMUKA
MarsuTtHoe 110JI€. BuG 110K
HOIHOTEKA
1.1 11 1
DJICKTPOMArHHTHAS 3 https://m.edsoo.ru/7f41c97¢c
WHIYKUIHUS
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUSI U BOJIHbI
Mexanunueckue u BuG OK
2.1 AJIEKTPOMATrHUTHBIE 9 1 nommorexa I
oneBa https://m.edsoo.ru/7f41¢c97¢
KOJIeOaHus
Mexanunueckue u Bu6 OK
2.2 AJIEKTPOMATrHUTHBIE 5 1 nommoreka [
o https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubmuoreka [JOK
2. 1
3 Onruica 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3.0CHOBbBI CIEITUAJIBHOM TEOPUY OTHOCHUTEJIBHOCTH

OCHOBBI CIIELHNATBHOM

Bbu6mmorexa [JOK
3.1 4 1
Teopuun https://m.edsoo.ru/7f41c97¢c
OTHOCUTEIBHOCTH
Hroro no pasaeiny 4




Pa3znea 4 KBAHTOBAS ®U3UKA

41 DJIEeMEHTbl KBAaHTOBOM 6 bu6mmoreka [JOK
' ONTUKU https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 C 4
TpocHHE atoMa https://m.edsoo.ru/7f41c¢97¢
bu6mmoreka [JOK
4. A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Pa3nea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIeMEHTBI aCTPOHOMUU 7 1 bubnunorexa [JOK
' U acTpoU3NKU https://m.edsoo.ru/7f41c97¢c
Wroro no pasaeny 7
Pasznen 6.OBOBILIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 4 bubmuoreka [{OK
' [IOBTOPEHHUE https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 4
PesepBHOE BpeMmst 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME







MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
NPOI'PAMMBI

10 KVIACC

Koa nposepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl
pe3yJbTara cpeaHero oo1ero o0pazoBaHust

10.1 JemMoHCcTpHpoBaTh Ha MpHUMEpax pojb U MecTo (u3Mku B (OPMUPOBAHHWU COBPEMEHHOW HAy4YHOM

KapTHUHBI MUDPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOHN AEATENBHOCTH JIIOIEH

Y4YUTHIBATh T'paHULlbl TIPUMCHCHHUA HU3YYCHHBIX (pI/I3I/I‘-ICCKI/IX MoOJeeH: MaTepuajibHas TO4YKa,
10.2 HHCpUOUaJIbHAA CUCTCMaA OTC‘IéTa, a0COJIFOTHO TBépI[OG TCIIO0, I/I)Iea.]'IBHHﬁ ra3; MoAcjii CTpOCHUA Ia30B,

AKHUAKOCTEN U TBEPIBIX TEJI, TOUSUHBIN AIEKTPUUECKHUI 3apsil — P pelieHnH (PU3NUecKUX 3a1a4




10.3

Pacno3naBaTh (u3nueckue sBIE€HUS (MPOLECCHI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHUs BELIECTBA U DJIEKTPOJAMHAMUKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABUKEHUE, CBOOOIHOE MaJieHue Teld, JBUKEHHUE MO OKPYKHOCTH,
MHEpLUs, B3auMoercTue tel; nuddysus, OpoyHOBCKOE ABMKEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX
TeJd, U3MEHeHHe o0bEMa Tea MpH HarpeBaHuM (OXJaXICHHUH), TEMJOBOE pPaBHOBECHE, HCIAapeHue,
KOHJICHCAlUs, TUIaBJIECHNE, KPUCTAJUIU3AIUs, KUIICHUE, BIIAJKHOCTh BO3/lyXa, TOBBILICHNUE TABJICHUS Ta3a
IIpU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b MEXKJy IapaMeTpaMH COCTOSIHMSI Ta3a B U30IPOLIecCax;

QJICKTpU3aluA TCI, B3aUMOJICUCTBHE 3apgaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBIDKCHHUE, WCIOIB3ys (M3WUECKHe BEJIMYUHBL KOOPAWHATA, IYTh,
nepeMenieHue, CKOpPOCTb, YCKOpPEHHE, Macca Tela, CUjla, UMITYJbC Tejla, KUHETHYeCKash SHEeprus,
MOTEHIMAIbHAS DHEPrusl, MEXaHWUecKas padoTa, MEXaHUYECKas MOIIHOCTh; MIPH ONMUCAHWUU TPABUIHHO
TPAKTOBAaTh (PU3MUYECKHH CMBICI HCIIOJIB3YEMBIX BEJIWYWH, MX OOO3HAYCHHUS W CIAWHUIIBI, HAXOJUTh

(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMHU




10.5

OnucniBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEJI M TEILUIOBBIC SABJICHUA, HCIIOJIB3Yys (1)I/ISI/II-ICCKI/IC
BEIIMYUHBL: JaBJICHHE Ta3a, TEMIlepaTypa, CpeAHsis KUHETHYEeCKas DHEPrusi XaOTHUYECKOTO IBUKEHUS
MOJIEKYJI, CPEIHEKBaJIpaTHuyHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPCHHSS JSHEpPTHs,
paboTa raza, K03G(UIIMEHT TOJIE3HOT0 AEHUCTBUS TEIJIOBOTO JABUTATENS, MPH OMHCAHWUA MPABUIBHO
TPAaKTOBATb (1)I/I3I/I‘I€CKI/II\/‘I CMBICJI HCIIOJIB3YCMbIX BCIIMYHH, HX 0603Ha‘-IeHI/I$I U CAUHHIIBI, HAXOAUTH

(bOpMYHBI, CBA3BIBAKOIIUC JAHHYIO (1)I/ISI/I‘IGCKYI-O BCIIMYUHY C APYTUMH BCIINYUHAM

10.6

OnuchiBaTh M3yYEHHbIE B3JICKTPUUYECKHME CBOMCTBA BEIIECTBA M JJIEKTPUUECKHE SIBJICHUS (IPOIIECCHI),
UCTIONB3Ysl (DU3MUECKHE BETUYHMHBIL: DJIEKTPUUECKUI 3apsi/i, HIEKTPUUYECKOE IMOJie, HAMPSHKEHHOCTD IO,
MOTEHIIMaJl, Pa3HOCTh IIOTEHIIMAJIOB; MpPH OINHUCAHUU MPABWIBHO TPAKTOBAaTh (UIUYECKUH CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS W €IWHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIONINE JTAHHYIO

(bu3NUeCKyI0 BEIMUUHY C APYTUMH BETUYMHAMU




10.7

aHAIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBJICHHUSI, UCTIONB3YS (PU3NYECKUE 3aKOHBI U MPUHITUIIBL: 3aKOH
BcemupHoro tarotrenus, I, II u Il 3akonbsl HbroTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKOW SHEPruu, 3aKOH
COXpaHEHHUs MMITYJIbCa, MPUHIMI CYTEPIIO3UIINHN CUJI, TPUHITUI PaBHONPABUS HHEPIHMAIBHBIX CHUCTEM
0TCuéTa; MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CpeIHEH
KMHETUYECKOW SHEPTruu TEIUIOBOTO JBIDKEHHUS MOJIEKYJT ¢ aOCONIOTHOM TeMIiepaTypoi, MEepBBIA 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHs JJICKTPUYECKOTO 3apsia, 3akoH KyloHa; mpu 3TOM pa3inuyarh
CJIOBECHYIO (hOPMYJTHUPOBKY 3aKOHA, €r0 MAaTeMaTHYE€CKOE BBIPAKEHHUE W YCJIOBUS (TpaHUIIBI, 00J1acTH)

MNPUMCHHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE NPHUHLMUIBI ACUCTBUS MAIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3ivyaTh

YCJI0BUS UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MMOBCEAHEBHOM KU3HU

10.9

BBIMOTHATE 3KCIIEPUMEHTHI 110 UCCIEIOBAaHUIO (DU3UUECKUX SBJICHUN W MPOIECCOB C HCIOJIB30BAHUEM
MPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU 3TOM (OpMyYJIUpoBaTh npoliaemMy (3a1ady) U TUIIOTE3y yueOHOro
OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 IMPEIUIOKEHHOTO OOOpYAOBaHMS, TMPOBOAUTH OMNBIT H

(bopMyIIHpPOBATh BHIBOJIBI

10.10

OCYIJ_ICCTBJ'IHTB npsaMbI€ W KOCBCHHLIC H3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYHH, IIpU 35TOM BBI6I/IpaTB
ONTHMAJIBHEIHA  CIIOCO0 U3MEPCHHUA MW HCIIOJIIB30BAaTh M3BECTHBIC MCETOABI OLCHKH HOFpCI.HHOCTGﬁ

U3MEPEHUU




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3UUYECKUMHU BETUYMHAME C MCIIOJIb30BAaHHEM MPSIMBIX U3MEpPEHHIA;
Opd 3TOM KOHCTPYUpPOBAaTh YCTAaHOBKY, (DUKCHUPOBATh pE3yJIbTaThbl IOJYYEHHOH 3aBUCUMOCTH

(bHSH‘leCKI/IX BCJINYHH B BUAC Ta6J'II/II_[ n I‘pa(bI/IKOB, ACJIaTh BIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

10.12

CobmomaTh mpaBuiIa O€30MACHOTO TpyJda TpPU TPOBEACHUM WCCICJOBAaHMA B paMKax Y4eOHOTO
AKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEbCKOM ¥  MPOEKTHOW  JESATENbHOCTH C  HCIOJb30BaHHUEM

HU3MEPHUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 000Dy T0BAHHMS

10.13

Pematp pacu€tHble 3a7auu ¢ SABHO 3aJJaHHOM (PU3UYECKON MOJEINBI0, UCTONB3Ys (pU3nMuecKkre 3aKOHBI U
MIPUHIIMIIBI; HA OCHOBE aHAJIM3a yCJIOBUS 3a/1ayll BHIOMpATh (PU3MUECKYIO0 MOJIENb, BBIICIATh (PU3HUECKUE
BEJIMYMHBI ¥ (POPMYIIBI, HEOOXOIUMBIE sl €€ peIIeHUs], MPOBOJANUTh PACUETHI M OICHUBATH PEaTHHOCTD

MOJIYYCHHOT'O 3HAaUCHUA q)H?»H‘-IGCKOfI BCIINYHHBI

10.14

Pemate kauecTBeHHBIE 3a/1aud: BBICTPAUBATh JIOTUYECKHM HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKICHHUM C

0H0p0171 Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/IG SABJICHUA

10.15

Vcnonp30BaTh MpH pelIeHnH y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALMH U MPEACTABICHUS Y4eOHOM M HAay4HO-IOMYJIIPHON HH(OpManuu,

HOJ'Iy‘lCHHOﬁ N3 pas3JIMYHbIX HCTOYHHUKOB; KPUTHYCCKU AHAJIU3UPOBATH ITOJTYyHaCMYHO I/IH(bOpMaI_II/IIO




[TpuBOANTE TpUMEpPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHUE HAYKH,

10.16
00BSICHEHHUE MTPOIIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIMA
Hcmonb3oBathb TCOPCTUUCCKHUEC 3HAHUA 110 (I)I/I3I/IKC B HOBCCHHGBHOﬁ KU3HU I 06CCHCLI€HI/IH
10.17 0e30macHOCTH NpU OOPAICHUHU C TPUOOPAMK U TEXHUUECKUMH YCTPOUCTBAMM, ISl COXPAHCHHS 3/I0POBbSI
Y COOJTIOZICHUST HOPM SKOJIOTUYECKOTO TTOBE/ICHUS B OKPYXKAOIIEH cpere
PaGoraTe B Tpymme ¢ BBINIOJHEHHEM pPa3jMYHBIX COIMAJIBHBIX pOJICH, TNIAHUPOBATh PabOTy TPYIIIIHI,
10.18 palMOHAJIBHO pacupCaAcCIIsATh 00sI3aHHOCTH U IJIaHUPOBATE ACATCIBHOCTE B HCCTAHAAPTHBIX CUTYallUsAX,
aJICKBaTHO OLICHUBATh BKJIAJ KaXJAOr0 M3 YYAaCTHUKOB TPYyIIBl B pPEIICHUE pPacCMaTpUBaeMOM
pOOIEMBI
11 KJIACC

Koa nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NMPOTrPaMMbI
cpeaHero oo1ero o0pazoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpax pojb U MecTo (U3UKU B (HOPMHUPOBAHHHM COBPEMEHHON HAy4YHOM
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON IEeSATENIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHHBI MUpa




11.2

Y4YUTHIBAThH I'paHULIbI IPUMCHCHUA U3YUYCHHBIX (I)I/IBI/I‘-ICCKI/IX MoZeJIei: TOYSCUHBIMN 3HeKTqueCKHﬁ 3apsn,

sAACpHad MOJICIIb aTOMA, HYKJIOHHAA MOJICJIb ATOMHOI'O dJipa IIpHU pCHICHUH (l)I/I3I/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBate pusndeckue sBieHus (MPOIECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB AJICKTPOIMHAMHKHI
U KBAaHTOBOU (bHSI/IKI/II QJICKTPpHUYCCKasA MPOBOAUMOCTD, TCIIJIOBOC, CBECTOBOC, XMMUUYCCKOC, MAarHuTHOC
,Z[GI>'ICTBI/ISI TOKa, B3aPIMOI[eI>iCTBHe MAar"uuToOB, DJICKTPOMAarouTHAasA MHAYKIUS, HeﬁCTBHC MarHuTHOI'O I10JIA
Ha TPOBOJAHMK C TOKOM W JBWXKYIIMWUCSA 3apsij, ODJCKTPOMArHUTHBIC KOJ€OaHWS U BOJIHBI,
NPSIMOJIMHEHHOE PaCIpOCTpaHEHHE CBETA, OTPAXKECHHE, MpelIoMIIeHHe, HHTepepeHnrs, TuPpaKkuus 1
MOJIIpU3allisl CBETa, JUCIepcHs cBeTa, (oTodnekTpudeckuit dddekt (dororddekr), cBeroBoe
JaBJICHUC, BO3HHUKHOBCHHC JIMHENYaTOro CIICKTpa aTOMa BOAOpPOJa, C€CTCCTBCHHAsA U HCKYCCTBCHHaA

PaaruOaKTUBHOCTDb




11.4

OnuceiBaTh N3Y4YEHHbIE CBOWCTBA BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO
MPOBOJIUMOCTh PA3IMUHBIX CPEA) U AJIEKTPOMArHUTHBIC SIBJICHUS (TPOLIECCH), UCHOIB3Ys (PU3NUECKUE
BEJIMYUHBIL: DJIEKTPUYECKUN 3apsl, CHWJIAa TOKA, DJIEKTPUYECKOE HANPSKEHHUE, DIEKTPUYECKOe
COIIPOTHBIIEHHE, pa3HOCTh noreHuuanos, DJC, pabora TOka, MHAYKLIMS MarHUTHOTO IOJIA, CHJA
Awmmnepa, cwia JlopeHna, ”HAYKTUBHOCTb KaTYIIKH, DHEPTUs JJEKTPUYECKOIO M MAarHUTHOIO IIOJIEH,
NepuoJl M YacToTa KoyiebaHWi B KoyieOaTelnbHOM KOHTYpe, 3apsii M CWiIa TOKa B Ipolecce
TapMOHUYECKUX 3JICKTPOMArHUTHBIX KojleOaHWH, (POKYCHOE paccTOSTHME M ONTHYECKas CHJIA JHMH3bI;
IIPY ONMHUCAHUM NTPABUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI MCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAYEHUS U
€IMHHULIBI; YKa3blBaTh (HOPMYJIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYMHY C JAPYTUMHU

BEIN4YnHaMU

11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBLIC SBJICHHA W IIPOLCCCHI, HCIIOJIb3YyA (1)I/ISI/I‘ICCKI/IC BCJIMYHMHBI:
CKOPOCTb JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI WU 49aCTOTa CBCTA, SHCPIrUsd U HUMITYJIbC (bOTOHa,
nepuoJ 1mojgypacianaa, 3HEprusd CBA3WM ATOMHBIX AACp, IMPU OINHCAHUHU IIPAaBUJIIBHO TpPaKTOBATb
(bHSI/I‘-IeCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIMYHH, UX 0003HaYEHHUSA U CIAUWHUIIBI, YKa3bIBaTb CbOpMy.]'II)I,
CBA3BIBAIOIIUC OaHHYIO (1)I/I3I/I‘I€CKYIO BCJIMYUHY C JOpyruMH BCIIMYHMHAMH, BBIYHCIATH 3HAUYCHHC

(bU3HYECKON BEIMUYNHBI




11.6

AHanu3upoBaTh (PU3NYECKHE MPOIECCHl W SBICHUS, UCIONB3YS (U3UYECKHE 3aKOHBI W TPUHIIUIIGL:
3akoH OMa, 3aKOHBI MOCJIEI0BAaTEILHOTO U NapajuIeIbHOTO COEAMHEHNS IPOBOJHUKOB, 3aK0H J[>KOyIs —
Jlenua, 3aK0H 3JIEKTPOMArHUTHON MHIYKIMHU, 3aKOH IPSIMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI
OTpaKCHUs CBETa, 3aKOHBI MPEJIOMJICHHSI CBETa, ypaBHeHHE ODWHIITeiHa s doTtodddekrra, 3aKoH
COXpaHEHUs JYHEPTHH, 3aKOH COXPAaHCHHS HMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOTO 3apsja,
3aKOH COXpPaHEHHs MAacCOBOTO 4Hucia, MOCTyJaThl bopa, 3aK0H paguMoakTUBHOIO paclnaja; Ipu 3TOM
paznuyaTh CIOBECHYIO (OpPMYIHpPOBKY 3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHUE U YCIIOBUS

(rpaHuIIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITL HaIpaBJICHUEC BCKTOpAa MHAYKIIMU MArHUTHOT'O MOJIA IMPOBOJHHUKA C TOKOM, CHUJIbI AMHepa u

cuiel JlopeHna

11.8

CTpOI/ITB H OIIMChIBATb I/1306pa)KeHI/Ie, CO31aBacMoOC IMJIOCKUM 3CPKAJIOM, TOHKOH JIMH30M1

11.9

BBINOMHATE AKCIIEPUMEHTHI 10 UCCIEIOBAHUIO (U3UYECKUX SIBICHUN U MPOLECCOB C MCIOIb30BAHHEM
NPSIMBIX W KOCBEHHBIX H3MEPEHHH; MpU 3TOoM GOpMYIUpOBaTh MpobieMy (3amady) W THUIIOTE3Y
y4e0HOT0 IKCIIEPUMEHTA, COOUPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000PY/I0BAHMSI, TPOBOJAMUTH OTBIT H

(bOopMyIIUPOBATH BBHIBOJIBI

11.10

OCYIJ.[CCTBJ'I}ITB OpsAMBIC W KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYWH, IIpU 3STOM BBI6I/IpaTB
ONTHMAJIBHBIH CITIOCO0 HU3MCPCHHUA MW HMCIOJb30BATb M3BCCTHBIC MCTOIbI OICHKH HOFpeHIHOCTeﬁ

U3MEPEHUI




11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3NYECKUX BEIMYUH C WCIOIH30BAHUEM MPSIMBIX M3MEPEHHM; NMPH ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHpPOBaTh pE3yJibTaThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX

BCJINYHH B BUAC Ta6J'II/II_I u I‘pa(bI/IKOB, ACJIaTh BBIBOABI 110 pE3YyJIbTaTaM UCCIICAOBAHUA

11.12

CobmroaTe mpaBuiia 0€30MaCHOTO TpyJda IpU NPOBEIECHUU MCCIEIOBAHMM B paMKax ydeOHOro
JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATeIbCKOH M IPOEKTHOM JAESITENbHOCTH C HCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPONUCTB U J1a0OPaTOPHOTO 000PYIOBAHUS

11.13

Pematp pacuéTHble 3aa4u ¢ IBHO 3aJJaHHONW (U3NYECKON MOJIENbIO, UCTIONB3Ys (GU3NYECKUE 3aKOHBI U
MPUHIIMITEI; HA OCHOBE aHajM3a YCIOBUS 3aJa4dl BBIOUPATh (PU3NYCCKYID MOJICIb, BBIICISTH
¢busznyecKkre BeTUIHHBI U POPMYIIbI, HEOOXOIUMBIE TSl €€ PEIICHHUs, POBOIUTH PACUETHI U OLIEHUBATH

PCAIBHOCTD NMOJIYUCHHOTO 3HAUCHUA (1)I/I3I/IIIGCKOI71 BCJINYHHBI

11.14

Pemartn xkauecTBEHHBIE 3aiavyu: BbBICTPAUBATDH JIOTUYCCKU HCIIPOTUBOPCUUBYIO LICTIOYKY paccyxcneHHi/'I C

OHOpOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘I6CKI/I€ SABJICHUA

11.15

Vcnonb3oBaTek IpHU pelIeHUH Y4YeOHBIX 3a7ady COBPEMEHHblE HH()OPMAIMOHHBIE TEXHOJOTUM JJIs
MOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIpPETALUU W MpPEJCTaBICHHUs] Y4eOHOM M HAay4YHO-IOIMYJISPHOM
MHPOpPMAlLIUK, TOJYYCHHOM W3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH MOIYYaeMYIO

UHPOPMALINIO

11.16

OOBSICHSATH IIPUHIUIIBI HeﬁCTBHH MallvH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB; pa3jindaTth yCJIOBUSA UX

0€30IaCHOT0 HCIIOIL30BaHUS B MMOBCEIHEBHOM KU3HU




[TpuBOANTE TpPUMEPBI BKJIAJa POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-(DU3UKOB B DPa3BUTHE HAYKH, B

11.17

00BSCHEHHUE MTPOIIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA

Hcnonp30BaTh TEOpEeTHUECKHE 3HAHUS MO (HU3MKE B IOBCEAHEBHOM KHM3HM Uil OOECIEeUYCHUS
11.18 0e30macHOCTH TpH OOpameHnH ¢ NpuOOpaMH W TEXHHUYECKUMH YCTPOWCTBAMH, UIS COXPaHEHUS

3JI0POBBS U COOJTFO/ICHUSI HOPM DKOJIOTUYECKOTO MTOBEJICHHS B OKPYIKaIOIIEH cpere

11.19

PaGotath B Tpynme C BBIIOJHEHHEM DPA3IMYHBIX COLMAIBbHBIX POJIEH, IUIAHMPOBAaTh PaOOTy TPYMIIbI,
PaLMOHAIIBHO pacIpeessaTh 003aHHOCTH U IJIAHUPOBAThH JESATEIbHOCTh B HECTAHJIAPTHBIX CUTYalMsX,

a/IeKBaTHO OLICHMWBATh BKJIAJ] KaJKJOT0 U3 YYACTHUKOB IPYIIIbI B pEeIlIEHUE paccMaTpruBaeMoi po0IeMbl




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHUW A

1.1

®usuka — Hayka o npupoje. Haydnsle MeTOABI MMO3HAHMS OKPYXKAIOLIErO0 MHUpA.
Ponb skcnepumeHTa M TEOpUM B Ipoliecce MO3HAHMS MPUPOAbI. DKCIEPUMEHT B

busuke

1.2

MopnenupoBanue (u3MUecKux SIBICHUW H TpoleccoB. HayuyHble THIIOTE3BI.
Ousznueckue 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[Tpunuun cootBercTBUs. Poib u Mecto ¢u3uku B (POpMHUPOBAHUM COBPEMEHHOMN

Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOM EATEIBHOCTH JIFOACH

MEXAHUWKA

2.1

###HPari#KUHEMATHUKA




MexaHandeckoe JBUXKCHUC. OTHOCHTENHLHOCTD MEXaHHUYCCKOIO JABMOKCHUA.

2.1.1
Cucrema orcuéra. Tpaekropus
[Tepemerienne, ckOpocTh (CpeHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE
2.1.2 MaTepUaIbHOW TOYKU, MX IPOEKIUM HA OCHU CHCTEMbI KoopauHaT. CiokeHue
MEpEMELICHUH U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSIMOJIMHCHHOE JBIOKGHUE. [ 'paduku
2.1.3 3aBUCUMOCTM  KOOpDAMHAT, CKOPOCTH, YCKOPEHHs, IIyTM M IEpeMEIEHUs
MaTepuaIbHOW TOUYKU OT BpEMEHU
2.14 CBoOoHOE TazieHne. Y CKOpeHrne CBOOOTHOTO TaICHUS
KpuBonuneliHoe nBuxeHue. PaBHOMEpHOE NBM)KEHHWE MaTE€pPUAIbHOW TOYKH I10
2.1.5 OKPY’KHOCTU. YTIIOBas CKOpPOCTb, JIMHEWHas CKopocTb. lIlepuox u wacrora.
LleHTpOCTpEMHUTENBHOE YCKOPEHHE
216 TexHnyeckue ycTpoiicTBa: CIMAOMETp, IBUKEHUE CHAPSIOB, LIEITHbIE U PEMEHHbIE

nepeaadn




[Ipaktuueckue paboTel. M3MepeHue MrHoBeHHOW ckopoctu. MWcecnegoBaHue

COOTHOHWICHUA MCKAY IMYTAMU, HpOfI,ZIGHHBIMH TCJIOM 3a IIOCJICAOBATCIBHBIC

2.1.7 paBHBIC MPOMEKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM JBMKEHHHM C HAYaJIbHOM
CKOpPOCTBIO, PaBHOW HyJO. M3yueHue NBMKEHHS IIapUKA B BI3KOM >KUIKOCTH.
N3yuenne qBMKEHUS Teaa, OpPOLIEHHOTO TOPU30HTAIBHO

#iHPartH## IMMHAMUKA

991 IIpunuun orHocurensHocTy ['amunes. Ilepseiii 3akoH Herorona. MuepuuanbHbie
CHUCTEMBI OTCUETA

222 Macca tena. Cuia. [IpuHIun cynepnosunuu cui

2.2 223 Bropoii 3akoH HproTOHa a1 MarepuasbHOM TOYKM B WHEPIUAIBHOW CHUCTEME

orcuéra (MCO). Tperuii 3akoH HproTOHA 111 MaTEpUATBHBIX TOYCK

.y 3akoH BceMUpHOro TtaAroreHus. Cuna Tspkectu. IlepBas KocMuyeckasi CKOpPOCTb.
Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHHSI CKOJBKEHHUS M CHJIa TPEHUS TOKOSI.

2.2.6 Koaddumuent tpenus. Cuna CONMpPOTUBICHUS NMPHU JBIKCHUHM TeJla B KUIKOCTH
WM ra3e

2.2.77 [TocTymarenbHOE U BpaliaTelIbHOE ABMKEHNE a0COIIOTHO TBEPOTO Tela

)08 MoMeHT cuibl OTHOCUTENBHO OcH BpauleHus. Ilnedo cunibl. YcnoBus paBHOBecus
tBEpAoro tena B UCO

2.2.9 TexHuueckue yCTpoCcTBa: MOAIIUITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTrueckue padoTel. M3ydeHune ABMXKEHHS Opycka MO HAKJIOHHOW IUIOCKOCTH
IOJl JIEWCTBUEM HECKOJBKMX cuil. MccienoBaHue 3aBUCUMOCTU CHJI YIIPYIOCTH,

2.2.10 BO3HHKAIOIINUX B JeHOPMUPYEMOH TIPY>KUHE U PE3MHOBOM 00pasile, OT BEIMYHUHBI
ux aedopmarun. VccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO
OChb BpalllCHHS

###Par###3AKOHBI COXPAHEHUA B MEXAHUKE
53 231 NMnynbc MatepuanbHOM TOUKHM, CUCTEMbI MaTEpUAIbHBIX TOUYEK. IMITyJIbC CHUIIBI U

M3MEHEHUE UMITyJIbca Teja

232 3akoH coxpaHenus umiysbca B MCO. PeakTuBHOE ABM>KEHNE




233

Pabora cunbl

234 MOIIHOCTE CUJIBI

235 KuneTtnueckast sHEprus MaTepruagbHON TOUKH. Teopema 0 KHHETHYECKON SHEPIUU

036 [TorenuuanbHas sHeprusi. [loTeHunanbHas sHeprusi ynpyro JaedopMHUpOBaHHON
npy>xuHsbl. [loTeHnnanbHas sHeprus Teaa BOIU3HM MOBEPXHOCTU 3eMIIU
[TorennuanbHble M HeNOTEHUMaNbHblE CUibl. CBS3b PabOThl HEMOTEHLMAIbHBIX

2.3.7 CWJI C MU3MEHEHUEM MEXaHMYECKOM HSHEPruu CUCTEMBI Tel. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPrun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

30 TexHuyeckue yCTpOWCTBa: JIBUKEHHE paKeT, BOJAOMET, Komep, MNPy UHHBIN
IIUCTOJIET

5310 [TpakTrueckue paboThl. M3yueHne CBSI3UM CKOPOCTEH TeN MPH HEYNPYyroM yjaape.

Wccnenopanue cBa3u pa6OTbI CHJIBI C U3MEHEHHEM MEXaHHMYCCKOMN OHCPIryUu TCjia

MOJIEKYJISIPHAS ©®U3NKA U TEPMOJAMHAMUKA

3.1

#i#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU




OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. bBpoyHOBCKOe

3.1.1
neuxkenne. uddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHUI[ BEIIECTBA

119 Mogenn CTpoeHHsI Ta30B, KUAKOCTEH M TBEPABIX TEN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX MOJENEH

3.1.3 Macca monekyn. KonnuectBo Bemectsa. [locrosanas ABoraapo

314 TemmoBoe paBHOBecue. Temnepatypa u e€ wusmepenue. lllkama Temnepatyp
Lenbcus

315 Mogens upeasbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KMHETHYECKOU
TEOPUHU UJICATIBHOTO Ta3a

116 AOcomoTHas TeMIneparypa Kak Mepa CpeHe KMHETHYECKON HEPrHH TeIrIOBOTrO
JnBH>KeHud yactull ra3a. [llkana remneparyp Kenbuna

3.1.7 VYpasuenue Kianeiipona — Menaeneesa. 3akoH JlanbToHa

318 I"azoBbie 3akoHBI. M30mponecchl B WCabHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA: U30TEePMa, U30X0pa, n300apa

3.1.9 TexHu4ecKue ycTpoicTBa: TepMOMETP, OapoMeTp




[TpakTnueckue paboTel. M3mepeHume wmacchl BO3AyXa B KJIACCHON KOMHATe.

3.1.10
HccenenoBanue 3aBUCUMOCTH MEXKy ITapAMETPAMU COCTOSIHUS Pa3peKEHHOI0 ras3a
OCHOBbI TEPMOJAMHAMUKHU
191 TepmonuHamuueckass cucreMa. DBHYTpeHHsAs JHeprus TEepMOAMHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ N3MEHEHMUS
300 KonuuecTtBo TemnoTs! 1 paboTta. BHyTpeHHss 3HEprusi 0IHOATOMHOTO HUJ€AJIbHOTO
rasa
Bunsr TEIJIONEePEIayu: TEIJIONPOBOAHOCTb, KOHBEKIIHS, U3JIy4YECHHE.
323 Tenno€MkocTs Tena. YaelbHas TEIIOEMKOCTh BellecTBa. Pacuyér komuyecTBa
32 TEIJIOTHI IIPU TEIUIONEpeIayue
124 IlepBbIit 3aKOH TepMOAUHAMUKH. [IpuMeHeHHEe IEPBOTr0 3aKOHA TEPMOJUHAMUKHU K
u3onpoueccam. ['paduyeckas unTepnperanus paboTsl ra3a
TennoBeie MamuHbl. [TpuHIMTBL neiicTBUs TeruioBRIX MammH. [IpeoOpazoBanus
3.2.5 SHEpruy B TemIoBbIX MammuHax. KoadduuueHt noneznoro neiictBus (nanee —

KIT[) Tennosoii Mmamuusl. Lukn Kapuo u ero KI1/]




Btopoit 3akon TepmommHamMuku. HeoOpaTHMOCTh TMPOIECCOB B  MPHUPO/IE.

3.2.6
TenoBbie ABUTATETN. DKOIOTUYECKUE TPOOIEMBI TEIUIOIHEPTETHKU

327 TexHudeckne yCTpPOWCTBA: JBUTATENh BHYTPEHHETO CrOpaHus, OBITOBOH
XOJIOAWIBHUK, KOHIUIUOHED

3.2.8 [TpakTrueckue paboTel. i3MepeHne yaenbHON TEMI0EMKOCTH

33

###Par#H##AI' PEI’ATHBIE COCTOSAHUMA BEHIECBA. ®A30BLIE ITEPEXO/1bI

[TapooOpazoBanue u KoHjeHcarus. lMcrmapeHue M KuareHue. YeiabHas TerioTa

3.3.1
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBIICHHS

332 AOcCooTHAs 1 OTHOCUTEIIbHAS BIIAYKHOCTH BO3ayXa. HackImeHHbIN ap

333 Teépnoe Temo. Kpucrammmueckne u amopdHbie Tena. AHU30TPOINUS CBOWCTB
KkpuctamioB. XKunkue kpuctamibl. COBpeMEHHBIC MaTepUaIbI

334 [InaBnenue u KpucTauMzanus. Y AenbHas TerioTa miasnenus. Cyomumanus

3.3.5 YpaBHEHHE TEIJIOBOTO OalaHca




TexHudeckue yCTpOWCTBA: TMTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU

3.3.6 MOJly4YeHUsI COBPEMEHHBIX MaTepHalioB, B TOM 4YHCIIE HAHOMAaTEpHUaJoB, U
HAHOTEXHOJIOTUHU

3.3.7 [TpakTrueckue paboTsl. I3MepeHne BIaKHOCTH BO3TyXa

4 DJIEKTPOAMHAMUKA
###Par### O JIEKTPOCTATUKA

4.1.1 DneKkTpu3anus Tei. DJASKTPUIeCcKui 3apsl. [[Ba BuIa 371€KTPUUECKUX 3apsii0B

4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U MOIYIPOBOAHUKH

4.1.3 3aK0H COXpaHEHUS MIEKTPUUECKOTO0 3apsiaa

4.14 B3aumoneiictBue 3apsaoB. 3akon Kynona

4.1

415 Onektpuueckoe 1mosie. Hampspk€HHOCTh  anekTpuueckoro mois.  IlpunHnun
cynepno3uiuu. JIMHUM HamPsHKEHHOCTH AIEKTPUYECKOTO OIS

4.1.6 Pabora cuin anekrpocrarnyeckoro noss. [lorennuan. Pa3Hocts noTeHnnanos

417 [IpoBOAHMKKM W  JOUANEKTPUKA B  TIOCTOSSHHOM  DJIEKTPHUUECKOM  IIOJIE.

Jusnexrpudeckas IPOHULIAEMOCTD




OnexrpoéMkocTs. KoHaeHcatop. OnIeKTpOEMKOCTh IIOCKOTO  KOHAEHCATOPA.

4.1.8
OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa
TexHuueckue yCTpoMCTBa: 3JIEKTPOCKOIN, 3IEKTPOMETP, SIEKTPOCTaTHYECKas
4.1.9 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOpP, KCEPOKC, CTPYHHBIH
PUHTEP
4.1.10 [TpakTuueckue paboThl. I3MepeHue 31eKTpoEMKOCTH KOHIEHCATOpa

4.2

HH#HPar###ITIOCTOSIHHBIN DJIEKTPUYECKHIM TOK. TOKU B PA3JIMYHBIX CPEJAX

Ycnosus CYHICCTBOBAHHUA ITOCTOSAHHOI'O 3JICKTPHUYCCKOI'O TOKAa. HMcTtouHuku TOKA.

4.2.1

Cuna toka. [TocTosiHHBIN TOK
4.2.2 Hanpsxenue. 3akon OMa 11t yyacTka Lenu
423 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y CIBHOE COMPOTUBIICHUE BEIIECTBA
424 IlocnenoBarenbHOE, apANIENIBbHOE, CMELIAHHOE COEIUHEHNE ITPOBOIHUKOB
425 Pabora anexrpuueckoro Toka. 3akon J[xoynsa — Jlenna
4.2.6 MOoONIHOCTD 3EKTPUYECKOTO TOKA




anekTpoaBwkymias cuna (nanee — 3J1C) u BHyTpEeHHEE CONPOTUBICHUE NCTOYHHUKA

4.2.7 Toka. 3akoH Oma nans mojHOW (3aMKHYTOM) anekTpuueckoid uenu. Kopotkoe
3aMbIKaHUE

408 DJIEKTpOHHAsE MPOBOJMMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTHBIICHUS
METAJIJIOB OT TemrepaTypsl. CBEpXIpOBOIUMOCTD

4.2.9 DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB

4210 [TonmynpoBoHuku. CoOCTBEHHAs U MpPUMECHas! MPOBOJUMOCTD MOJYPOBOIHUKOB.
CgoiictBa p-n nepexoja. [TomynpoBoHUKOBBIE TPUOOPEI

4211 DJIEKTPUYECKUH TOK B  JJIEKTPOJIMTAX. JIEKTPOJIUTUYECKAs JIUCCOLMAIUS.
DneKTpoan3

4212 OnexTpuueckuil TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSATEIbHBIA Pa3psil.

PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma




TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP, PEOCTAT, MCTOYHMKU TOKa,

3JIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, AIEKTPOOCBETUTENBHBIE PUOOPHI, TEPMOMETP

4.2.13
CONIPOTHBIICHUS,  BaKyyMHBIH  JHOA, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
HOJYTIPOBOIHUKOBBIN TMOJ, FaJIbBaHUKA
[TpakTueckue paboThl. M3ydyeHne cMenanHoro COeAMHEHNs PE3UCTOPOB.

4.2.14 N3smepenne 3JIC HCTOYHMKA TOKa M €r0 BHYTPEHHETO CONPOTHBIICHUS.

Habmonenue anextponuza

11 KVIACC
Kon
Koanposepsiemoro 3j1eMeHTa IIpoBepsieMbIe 3JIeMEHTHI CO/IePKAHUS
pa3iena
4 OJIEKTPOJMHAMUKA
4.3 ###Par###MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA MHAYKIA




43.1 [ToctossHHBIE MAarHUTHI. B3anMo1eicTBHE MOCTOSHHBIX MArHUTOB
MaruautHOe moJsie. Bektop MarHuTHON MHAYKUMH. [IpuHUIMN Cynepno3uium.
432 JIuaum mMarHuTHOW MHAyKIMH. KapTWHa IUHUN MarHUTHOW MHIYKLIHUH IIOJIS
MIOCTOSIHHBIX MarHUTOB
MarauTHOE TMOJ€ NPOBOJHHMKA C TOKOM. KapTuHa nMHUN TOJS JJIMHHOIO
433 MPSIMOTO MPOBOJHUMKA M 3aMKHYTOT'O KOJBLEBOI'O IMPOBOJHHKA, KATYIIKH C
TokoM. OnbIT DpcTena. B3aumozeiicTBre NpoBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE
Cuna Jlopenua, e€ MoayJib U HanpaBjieHUe. JBHKEHHE 3apSKEHHOM YaCTHIIbI
435
B OJTHOPOJTHOM MarHUTHOM moJie. PaGota cuibl Jlopenna
436 SIBrieHME ANEKTPOMArHUTHOW UHAYKIIUU
4.3.7 IToTok BeKTOpa MarHUTHOM UHIYKIIMU
4.3.8 OJ1C naaykmuu. 3aKOH IEKTPOMArHUTHON UHAYKIMK Dapanes
Buxpesoe anextpuueckoe nosie. 9JC MHIyKIUU B IPOBOAHMKE, IBUKYILIEMCS
439
MOCTYMATeJIbHO B OJJHOPOTHOM MarHUTHOM TI0JIe
4.3.10 [IpaBuso Jlena
4.3.11 NunyktuBHOCTh. SIBeHne camonnaykuu. DJIC caMOMHIYKITUN




4.3.12 OHeprus MarHUTHOT'O MOJIS KaTYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
Texnudeckue  ycTpoiicTBa:  HOCTOSHHBIE ~ MAarHUTBI,  AJIEKTPOMArHUTHI,
4.3.14
NIEKTPOBUTATEIIb, YCKOPHUTEIH 3IEMEHTapHBIX YaCTHIl, MHAYKINOHHAS T1€9b
[Tpaktnueckue paboThl. M3yueHHe MarHUTHOIO MOJIA KaTyIIKU C TOKOM.
4.3.15 HccnenoBanne JeicTBUS IIOCTOSHHOIO MAarHUTa Ha pPaMKy C TOKOM.

HccnenoBanue saBiIeHU QJICKTpoMar HUTHOM HHAYKOHUHN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HPar#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1

Konebarenpnas  cucrema. CBoOonmnbie  konebanus.  ['apmoHMuUeckue

konebanus. [lepuon, yacrora, ammutyaa u dasa KojieOaHun

[IpyxvHHBIA MasTHUK. MaTeMaTH4eCKUN MAasTHUK

ypaBHeHI/IC rapMOHHUYCCKUX konebannii. Knnemaruueckoe u JUHaAMHUYCCKOC

OMMCAaHUE KOJIE0ATENbHOTO IBUKECHUS

5.14

[IpeBpailieHue sHEpruu NpyU rapMOHUYECKUX KosneOaHUusAX. CBsI3b aMILTUTYAbI
KoJIe0aHUH MCXOJHOM BEIMYMHBI C aMIUIMTYIaMHU KOJIOaHUH €€ CKOPOCTH U

YCKOpPCHUA




Konebarenbubiit  koHTYyp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KoNeOaHUS B

5.1.5 UJCATHHOM KOJeOaTeIhHOM KOHTYpE. AHAIOTHS MEXIy MEXaHUYCCKHUMH U
ANEeKTpOMarHuTHeIMU KosiebanusMu. @opmysa Tomcona
5.1.6 3aKOH COXpaHEHUs SHEPTUHU B UACATLHOM KOJe0aTeIbHOM KOHTYpe
BreinyxaeHHbIe MexaHHuUeckue koneOanus. Pezonanc. Pe3oHaHcHas kpuBas.
5.1.7
BriHy X 1€HHBIC 3JIEKTPOMAarHUTHBIE KOJICOAHMSI.
5.1.8 [lepemennsblit Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOI0 TOKa. AMIUIMTYJIHO€ U JIEUCTBYIOIIEE 3HAYCHHE
5.1.9
CHUJIBI TOKA W HATIPSIKEHUS
Tpanchopmarop. IIpousBoacTBo, mepeaada u MOTPEOICHUE SIEKTPHUSCKON
5.1.10 SHEPIrUH. DKOJIOTMYECKUE PUCKU MPU IPOU3BOACTBE JIEKTPUUYECKON IHEPTHUU.
KynbTypa ucnonab30BaHus 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU
Texnudyeckue ycTpoicTBa: ceiicMorpad, SIEKTPUUECKH 3BOHOK, IJHWHUU
5.1.11

QJICKTponepeaavd




[Ipaktrueckue pabotel. HMccnmemoBaHue 3aBUCUMOCTH TEpUOAA  MAaJbIX

KoJieOaHuit I'py3a Ha HUTU OT JIMHBI HUTH W MACChl Ipy3a. HccnegoBanue

5.1.12
MIEPEMEHHOT'0 TOKA B LIETIH U3 TIOCIIEI0BATENbHO COEIMHEHHBIX KOHAEHCATOPA,
KaTyILIKH U pe3ucTopa

##HHPart##MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI
51 MexaHuueckue BOJHBI, ycioBUs pacnpocTtpaHeHus. Ilepuon. Ckopocts
o pacnpocTpaHeHus U JUTMHA BOJIHbI. [lonepeunblie v mpoaoIbHbIE BOJIHbI
522 #iHtPar#Ht# Nntepdepenius u nudpakiiys MEXaHUYECKUX BOITH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka
5.2

ONEKTPOMAarHUTHHIE BOJIHBI. Y CJIOBUSI M3IYUYEHHS JIEKTPOMATHUTHBIX BOJIH.

524 B3aumuas opueHranus BekTopoB E, B m U B 3J€KTpOMarHUTHOW BOJIHE B
BaKyyMe
CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH: OTpa)kK€Hue,  MpeIoMIICHHUE,

5.2.5 nossipu3anus, audpaxius, uaTepdepeHius. CKOpoCTh 3JIECKTPOMArHUTHBIX

BOJIH




[[Ixana 3geKTpOMarHUTHBIX BOJH. [IprMeHeHHE 3IEeKTPOMAarHUTHBIX BOJIH B

5.2.6
TEXHUKE U OBITY
[IpuHuune paguocBsi3u U TeneBUAeHUs. Panuonokamnus. DIeKTpOMarHuTHOE
5.2.7
3arpsA3HEHUE OKPYXKAIOLIEH CPeabl
TexHuueckue yCTpOWCTBAa: My3bIKaJbHbIE HHCTPYMEHTHI, YJbTPa3ByKOBas
5.2.8 JMarHOCTUKA B TEXHHUKE U MEIULIUHE, Paaap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meup
###HPar##HH#OII TUKA
5.3.1 [IpsiMonuHeEHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. I[locTpoeHne u300paXkeHUI B
532
IUIOCKOM 3€pKajie
53
33 [penomienne cBera. 3aKkOHBI TPETIOMIICHUS CBeTa. AOCONIOTHBIM TOKa3aTelb
5.3.
MPETOMIICHHUS
34 [TomrHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroa MNOJHOTO BHYTPEHHETO
5.3.
OTpPaKE€HUS
5.3.5 Hucnepcus cera. CnoxxHbIN cocTaB 6enoro ceera. [{Bet




Cobuparommue U paccenBaronye THH3bL. ToHKas nH3a. DOKyCcHOE paccTosiHue

M ONTHUYECKas Cuja TOHKOH JIHMH3BL. HOCTpOCHI/Ie I/I306pa)KeHI/II71 B

5.3.6
coOupamomux U pacceuBaromux JuH3ax. dopmyna TOHKOH JMH3BL
VYBenuuenue, 1aBacMoe JIMH30U
5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUIECKOM ONTHKHU
WNnrtepdepeniius cBera. KorepeHTHble HCTOYHHUKH. YCIOBUS HAOIIOJICHUS
5.3.8 MakCUMYMOB W MHHUMYMOB B HHTEP(PEpPEHIMOHHONH KapTHHE OT IBYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakius csera. JludpakunonHas pemérka. YciaoBue HaOIOACHUSA
5.3.9 [JIaBHBIX MAaKCUMYMOB TIpU MaJeHUM MOHOXPOMAaTHYECKOTO CBeTa Ha
TU(QPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipusanus cBeta
TexHu4eckue YCTpOWCTBA: OYKH, Jyma, (oroanmapar, MTPOCKIIMOHHBIN
5.3.11 anmapar, MHKPOCKOI, TEJECKON, BOJIOKOHHAS OMNTUKA, JAu(pakiroHHas
peméTKa, MONSTPOn/T
[IpakTuueckue padbotsl. U3mepenue nokaszarens npeaomieHus. Mcecnenopanue
5.3.12

CBOICTB I/I306pa)KCHI/II71 B JIMH3aXx. Ha6JIIO,Z[CHI/Ie JAUCIICPCHU CBCTA




BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panuubl TPUMEHUMOCTH KjacCMYecKoll MexaHuku. IloctynaTel Teopuu

6.1 OTHOCHUTEJIbHOCTU: WHBAapUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
6 62 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH U COKpAlLEHUE
' JUTUHBI
6.3 DHeprusi U UMITYJIbC CBOOOIHOM YACTHUIIbI
CBs3b Macchl ¢ SHEPIrUel U UMIYJIbCOM CBOOOIHON YaCTUILIbl. DHEPIHUs MTOKOS
6.4
CBOOOTHOW YaCTHIIBI
7 KBAHTOBAS ®U3UKA
#i#Par###JIEMEHTHI KBAHTOBOM OIITUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €ro YacTOTON. DHEPrus
7.1.1
1 UMITYJIbC (POTOHA
7.1 OtkpeiTe u uccnepoBanue Gorordpdexra. Onbitol A.I'. Cronerosa. 3aKoHbI
7.1.2
dhoTorddekra
13 VpaBuenne OitHmTeiiHa s potorddexra. «KpacHas  rpaHuma»
7.1.

dhoTorddekra




714 Hasnenue cBera. OnwiTe! [1.H. JIeObenena
7.1.5 XHUMHUYECKOE JIEUCTBUE CBETA

Texauueckue ycrpoiicta: (oTtornement, HoTOAATINK, CONHEUHAsE Oarapes,
7.1.6

CBETOANO[

CTPOEHHUE ATOMA

Mopens atoma Tomcona. OnbITsl Pesepdop/a 1o nccienoBaHuio CTpOeHUs
7.2.1

atoma. [lltanerapHas Mozenb atoma

[octynatsl bopa. M3nydyenue u nornouieHne GoTOHOB MpH Mepexoie aToMa ¢
7.2.2 OJIHOTO YpOBHSI JHEpruu Ha japyrod. Buasl cmextpoB. CrexTp ypoBHeEM

SHEPruM aToma BOJ0poa

7.2 BonHoBeie cBolicTBa yactul. BosHbl ne bpoinsa. KopmycKyisspHO-BOJIHOBOMR

7.2.3

nyanu3Mm. Judpaxius 31eKTpOHOB Ha KpHCTaliax

CrnoHTaHHOE M BBIHYXKIECHHOE HW3JTy4YCHHE. YCTPOHWCTBO U MPUHIMI PAOOTHI
7.2.4

nasepa

TexHuueckue yCTpOHCTBA: CHEKTpaJbHBIA aHamu3 (CIEKTPOCKOM), Jiasep,
7.2.5

KBAHTOBBIN KOMITBIOTEP
7.2.6 [IpakTuyeckue pabotel. HabmoaeHre TnHeuaToro crnekrpa

7.3 ATOMHOE A1PO




7.3.1 MeTo/1b1 HaOJIFOICHUS U PETUCTPAITUH JIEMEHTAPHBIX YaCTHUIT

OTtkpbiTHE pagunoakTuBHOCTH. OmnbIThl Pe3epdopaa mo omnpenencHuo cocTaBa
7.3.2 panguoakTHBHOTO Wu3MydeHus. CBoiicTBa anbda-, OeTa-, TaMMa-H3ITyueHHUs.

BinsiHMe palnOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBbI

OtkpbiTHe TpoTOHA W HeWTpoHa. Hyknonnas monens sapa I'eiizenOepra —
7.3.3

UBanenko. 3apsn sapa. MaccoBoe unciio siapa. M3oromnsl

Anbda-pacnaa. DNEKTPOHHBIM M TMO3UTPOHHBIM Oeta-pacmaa. [‘amma-
7.3.4

M3JIly4eHHUe. 3aKOH PaJOaKTUBHOIO pacnaaa
7.3.5 DHeprus CBA3M HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT maccol siapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTES A1€p

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOremMbl U MEPCHICKTUBBI
7.3.7

AJIEPHOM SHEPTETUKN. DKOJIOTMYECKUE aCIEKTHI ACPHON YHEPreTUKHU




OneMeHTapHble  4actulbl. OTkpeiTHE 1O3UTpOoHA. DyHIaMEHTalIbHBIE

7.3.8 .
B3aUMOJICHCTBHSA
Texnndeckue ycTpoiicTBa: AO3UMETp, Kamepa BuibcoHa, siiepHBIN peakTop,
7.3.9
aTomMHast 6omM0ba
[Ipaktuyeckne pabotel.lccnenoBanne TpekoB 4YacTul (MO  TOTOBBIM
7.3.10
¢dotorpadusim)
OJIEMEHTBI ACTPO®U3NKU
Bupn 3Bé3gHoro neba. Cos3Be3nms, spKue 3BE3IBI, IUIAHETHI, MX BHIMMOE
8.1
JIBIKEHUE
Conneunas cuctema. [lmaHersl 3eMHOW rpynnbl. [lmaHeThI-TMraHThl U HX
8.2
CIYTHHKH, KapJIMKOBBIE TUIaHeThl. Maibie Tena COTHEUHOW CHCTEMBI
8.3 Comnnue, dpotocdepa u atmochepa. ConmHeuHass aKTUBHOCTh
8.4 WcTtounuk sneprun ConHua u 3B€371
3BE3MbI, HMX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETHMOCTb, PpaJHyc,
TeMIiepatypa, WX B3aUMOCBs3b. JlmarpamMma «CHEeKTpaibHBIH Kiacc —
8.5

CBCTHUMOCTDB». 3Bé3I[BI TJIaBHOM OCJICA0BATCIIBHOCTH. 3aBUCUMOCTh «Macca —

CBETHUMOCTBY JIJIsI 3BE3]], TTITaBHOM IOCJIEA0BATEILHOCTH




Bnytpennee crpoenue 3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUN

8.6

u 3BomoIK CosHLA U 3BE3/1. DTarlbl )KU3HU 3BE3]]

Mneunsiii Ilyte — nHama [anaktuka. CnupanbHas cTpykrypa ['amaktuky,
8.7 pactipenenenne 3BE37, raza u nbutd. [lonokenne m nBwxenue CoJsiHIIA B

lNanakrtuke. [Tnockas u chepuueckas noacucteMsl ['anakTuku

Tunel ramaktuk. PaauoranakTuku W KBazapbl. YUEpHBIE IBIPHI B sApax
8.8

rajakTHK

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
8.9 Bo3spact u pagnyc Beenennoi, Teopust bonpmoro B3peiBa. Mojenb «ropsiaeit

Bcenennoii». PennkroBoe uznyueHue

Macmrabnass crpyktypa Bcenennoit. Meraranaktuka. Hepeménnbie
8.10

po06JIeMbl aCTPOHOMHH
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