


INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBanus pazpab0TaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeiIbHON MporpaMMsl, npeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yuéroM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHIIETIINK TpernofaBaHus ydeOHoro mpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
OpraHu3anusIX Poccuiickon Oenepanny, peanu3yommx OCHOBHBIE
oOpa3oBarenabHbIE MPOTPAMMBI.

ConepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcsa 10-11 xnaccoB mpu
oOydeHnu ux ¢usrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-CSTEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb peaU3alUU MEKIPEIMETHBIX
CBA3€H (UBHKM C €CTECTBEHHO-HAy4YHbIMH Yy4YE€OHbIMU mHpeaMeramMu. B Hel
OTIPECISAIOTCA OCHOBHBIE LIETH M3y4YeHUs (U3MKH Ha YPOBHE CPEAHETO OOIIEero
oOpa3oBaHUsl, TUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMeTHbIe, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma 1o gpu3ukKe BKIIOYAET:

e IUIAHUPYEMBIC PE3yJIbTAThl OCBOCHUS Kypca (GU3MKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 ['0JIaM 00YUYEHUS;

e couepkaHue yueoHoro npeamera «dusuka» mo rogam o0yueHusI.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMNas B
KayecTBE y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromeM Mupe. [IkonbHbIN Kype GU3NKH — cCTeMOOOpa3yoIuii
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
dbuszmyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKMX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe BSHEpPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, ITOJIy4EHUS] HOBBIX MAaTE€pHaJOB C 3aJaHHBIMHU CBOMCTBAMU M APYIHX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOM BKJIAaJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydaromuxcsd, B (HOPMUPOBAHHE YMEHUN HPUMEHSTH
HAy4YHbI METOJI TO3HAHHUS IIPU BBIIIOJIHEHUHU UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBYy Kypca ¢u3MKH I8 ypOBHS CpEOHEro OOINero oOpa3oBaHHS
MOJIOKEH pAI HWIEH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHS.



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 KITIACC

Pasznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®dusnka — Hayka o mpupone. HayuHbie MeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DOKCriepuMeHTa M TEOPUM B IPOLECCE IO3HAHUA IPUPOJBI.
DKCIEpUMEHT B (PU3UKE.

MopenupoBanue (pu3MYecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
duznyeckre 3aKOHbI U TEOpUH. ['paHHILIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHUKN COOTBETCTBUA.

Pons u Mecro ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MUpa, B IPAKTUYECKOU NEATEIBHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKEHHS.
Cucrema otcuéra. TpaekTopus.

[lepemelienre, CKOpOCTh (CpefHsIE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepualbHOM TOUKH, UX MPOEKIMH HA OCHU CUCTEMbl KOOPJIUHAT.
CioxxeHue nepemMenieHni u CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsMOJiIuHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIUHAT, CKOPOCTH, YCKOPEHHUSA, NyTH H IEpEeMEIICHUs
MaTepuaJbHON TOYKU OT BPEMEHH.

CBoOosiHOE TIasieHHe. Y CKOpeHUue CBOOOHOTO MaJIeHUS.

KpuBonuneitHoe  aBwkeHWe. [I[BWKEHHWE  MATepUAIIbHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOM MO MOJYJIFO CKOPOCTBHIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTh. [lepnoa u yactora obpatieHus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBI)KEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIC TTepeIavuu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, WIUTIOCTpAls KMHEMATUYECKUX XapaKTEPUCTUK
JIBYKCHUS.

[IpeobpazoBanye NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MMPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOrO TMOJ yIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.



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.

Pa3znes 3. MousekyasipHas pu3uka 4 TEpMOAUHAMUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX OMNBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YacCTUI] BElIECTBA. MoJaenu CTPOEHUsA Ta30B, XKUJKOCTEU H
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TermtoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temneparyp
Llenscus.



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.

Pa3znen 4. JiaekTpoauHaMHUKA
Tema 1. Inekmpocmamuka
DnekTpu3anus Tel. OJEeKTpUYEeCKHil 3apsia. JlBa Buaa 3IEKTPUUYECKUX
3apsiaoB. [IpOBONHMKH, OUAJIEKTPUKUA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TouedyHbIi 21EKTpUIECKUI 3aps.
Onektpuyeckoe nosne. Hanpssk€HHOCTh  anekTpudeckoro mnois.  [IpuHnumn



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 KIIACC

Pa3znen 4. JiaekTpoguHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHuUmMHaAA UHOYKUUA

[locTossHHbIE ~ MarHuThl.  B3auMOAEWCTBHE  MOCTOSHHBIX  MarHUTOB.
MarnutHoe mnoJsie. Bexktop MarHMTHOM UWHAYKUMU. [IpuHOun cynepnosunuu
MAarHuTHBIX TMOJed. JINHMM MarHUTHOM MHAYKUuU. KapTWHa JNWHUKA MarHUTHOM
VHIYKIWH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJAHMKA C TOKOM. KapTwHa JmHWHUW WHIYKIUU
MAarHMTHOTO TIOJIA JUIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelctBre mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJb U HalpaBJICHUE.

Cuna Jlopeniia, €€ MOy/ib U HampaBiieHUE. [[BUKEHUE 3apsSKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGoTa cumisl Jlopenna.

SIBiieHUE QJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MarHUTHOM
WHIYKUWAHA. OJIEKTPOABIXKYILAS CHJIA HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nnnykuuu Gapanest.

BuxpeBoe nanekTpuueckoe Tmosie. OIEKTPOJBMXKYILIAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBMKYIIEMCS MTOCTYNATENBbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenna.

NunykTUBHOCTh.  SIBlIeHME CAMOMHIYKIMU. OJEKTPOJABHKYINAS  CHJA
CaMOMHIYKIIUU.

DHEeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JIEKTPOMATHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTAPHBIX
YaCTHUL, UHIYKIIMOHHAS I1€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.

Pa3zpnes 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1€0AHUS

Konebarenbnas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KoJeOaHUS.
INapmonnyeckue konebanms. [lepumon, wactora, amrummryna u (asa KoseOaHU.
[IpyxuHHBI MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PaBHEHUE TAPMOHUYECKUX
konebanuii. [IpeBparieHne sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJieOaHUS B
UJeaTbHOM KOJIEOATeTbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUS
OHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYE.

[Ipeacrasnenue o 3aTyxaromux KoneOaHusx. BolHyX/IeHHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHYX/IeHHBIC 2JIEKTPOMAarHUTHBIEC KOJICOAHMSI.

Ilepemennpii  TOK. CHHYCOMAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NoTpedIeHUE IEKTPUUECKON
SHEPruM. DKOJOTHUYECKUE PUCKHU TPU MPOU3BOJCTBE 3JEeKTpodHepruu. KymbTypa
WCII0JIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUHU dJIEKTpOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoyieOATENbHOM CUCTEMbl (MIPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).



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.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHUH OTHOCHUTEILHOCTH
['paHnnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocrynarel
CIICLIMAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU M COKpAILCHUE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs13b Macchl € SHEPIrUEd U UMIYJIbCOM PEISATUBUCTCKOM YaCTULbL. DHEPIUs
IIOKOS.

Pasznes 7. KanToBasi pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®oronsl. ®opmyna [lnanka cBsizu sHEeprun GOTOHA C €T0 YACTOTON. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpeiTe U uccnenoanue pororpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
doroaddekra. Ypasuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
doToaddexra.

JaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE NPUMEHEHHE: (HOTODIEMEHT,
¢doTomatuuk, coaHeuHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHeIIHETO GhoTodddexTa.

Cseroauon.

Conneunast Oatapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopzens aroma. Ilocrymarel bopa. M3nydyeHuwe u morsomieHue
(GOTOHOB TpU TMepexoie aroMa C OAHOTO YPOBHS JHEPrHUHM Ha JApyro. Buabl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/A.

BosnnoBelie cBoiicTBa yactull. Boinsl ne bpoitns. KopmyckyasipHO-BOJIHOBO#M
yaJIn3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyUYEHHE.

TexHnueckne yYCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTE.



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).

Pa3znea 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH

DTanbl pa3BUTHSL acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro neba. Co3Be3qusi, sSipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBIDKCHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOW MOCIENA0BaTEIbHOCTU. BHYyTpeHHee 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 PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETo OOIIero
oOpa3zoBaHust (0a30BBIM YpOBEHb) JOJKHO O00ECHEUYUTh JOCTHIKEHHUE CIICIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOEHUS y4eOHOTro npeaMera « Ou3nKa» AOJIKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIMUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTIO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOIO
OMBITA U OMBITA JAEATEIBHOCTH B MPOIECCE peaIM3allui OCHOBHBIX HANpPaBICHUMN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMHK 00YUaIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOIO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOINEUYETOBEUYECKUX T'YMAHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TPa)KAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOW OpraHU3allNy;

YMEHHE B3alMOJICHCTBOBATH C COLIMAIIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIIUSMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE€ B
NEATENbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIII0Yasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero Gu3ndeckoi Hayke;



5) Tpy10BOIr0 BOCIMTAHMS:

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) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

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

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

pacuIMpeHre OmbITa JEATEbHOCTH AKOJOTHMYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

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.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUSI
Ba3oBble jiornyeckue JaeiicTBUA:
CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W AKTyaJIU3UpoBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENCTATh IENU NeATEIbHOCTH, 3a/laBaTh MapaMeTpPbhl W KPUTEPUU HX
JOCTHKCHUS,
BBISIBIISAITh ~ 3aKOHOMEPHOCTH W TIPOTUBOPEUUS B  PACCMATPUBACMBIX
(bU3HYECKUX SBICHUSIX;
pa3pabaTrhiBaTh IUIAaH PEIICHHUS TMPOOJIEMBI ¢ YUETOM aHaIM3a WMCEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepHUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICSITEIILHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
TIEJISIM, OLICHUBATh PUCKH MOCTIEACTBUHN JACSITEIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHSATHUSMU W METOJaMU
busznuecKoi HayKu;



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.

KoMMyHUKATHBHbIE YHHBePCAJbHbIE YUeOHbIe 1eliCTBUS:
OCYIIECTBIISATH OOIICHUE HA YpoKaX (DU3MKHU M BO BHEYPOUHOH 1eATEIHHOCTH;
pacmo3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHTyallMidi ©  CMsT4aTh
KOH(JIUKTHI;



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.

PeryasiTuBHbIC YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIBLHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX U Kauye€CTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHUS MPAKTUYECKOU pabOThI C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYAaIIUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieNaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTH 34 PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoO0CcTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIacCTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, S)MOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B NIE€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pE3yJIbTaTOB U
OCHOBAHUM;

UCIIO0Ib30BaTh NMPUEMBI peuIeKCUM AJIsi OIIECHKH CUTYyallid, BRIOOpa BEPHOTO
peuieHus;



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.

HPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKU B (OPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOU JEATEIBHOCTH JIIOAEH;

YUUTHIBaTh TpaHUIBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJEINEH:
MaTepHalibHasl TOUKa, MHEepIUalbHasl cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEIIO,
UJICAIbHBIN Ta3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsj] NpU PEIICHUH PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUECKHe sIBICHUS (IPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHMS BEILECTBA 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.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
HauMenoBanue KosnyecTBo 4yacoB
Ne JyeKTpoHHbIe (LM poBbIE)
pasaesioB H TeM Kontpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
NPOrpamMMbl padoThI padoTbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
o
1.1 VISHIA 1 METO/ET 2 https://m.edsoo.ru/AVIAWVNQO
HAyYHOTO TTO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka https://m.eds00.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
3
2.3 AKOHET COXPAHEHIT B 6 1 1 https://m.edsoo.ru/S6NRCXHA7
MEXaHUKe
Nroro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OCHOBEBI

3.1 MOJIEKYJIIPHO- 9 1 https://m.edsoo.ru/HRGVENOPE
KHMHETHYECKOU TeOpUH

3.2 Ocroset 10 1 https://m.edsoo.ru/HK6KT.6RS9
TEPMOJIMHAMUKHU
ArperaTHble

33 COCTOSTHHSI BEIIIECTBA. 5 https://m.edsoo.ru/HSM355JCH
@da3oBbIE IEPEXOBI




Hroro no pazneny

24

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaThKa 10 https://m.edsoo.ru/LSRP72QLI
[TocTosiHHBIIM
AIIEKTPUYECKHI TOK.
4.2 12 https://m.edso0.rt/GEWTDQXWW
Toku B pa3TU4HBIX
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




11 KUIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3iesoB DJIeKTpOHHbIE (LM(ppPOBbIE)
KonTpoasubie | IlpakTudyeckue
/i | ¥ TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Paszpen 1. JIEKTPOANHAMUKA
MarunutHoOe noze.
1.1 DNeKTpOMarHuTHas 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WHTYKIIAS
Hroro no pasneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
Mexanuueckue u
2.1 AJIEKTPOMAarHUTHBIE 9 1 https://m.edso0.ru/3TLNQKPG6
KoJIeOaHus
Mexanuueckue u
2.2 5 1 https://m.edsoo0.ru/WQT6385V 1
3JIEKTPOMAarHUTHBIE BOJIHBI
2.3 Ontuka 10 3 https://m.edsoo.rt/TUPOIURXM
Hroro no paszueny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CITELIHATBHOMN

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
TEOPUH OTHOCUTEIBHOCTH
Uroro no pazaeny 4
Pa3zgen 4. KBAHTOBASI PU3UKA
DJ1eMEHTEI KBAHTOBOU
4.1 6 https://m.eds00.ru/SWOVAWQRS

OIITUKU




4.2 CrpoeHue aToMa 4 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ
Hroro no paszneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU

5.1

DneMEHTBI aCTPOHOMUU U
acTpodusuku

7

1

https://m.edsoo.ru/3EOD6KXI9

Uroro no pazaeny

7

Pa3nesa 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0mmatoiiee MOBTOPEHHE 4 https:/m.eds00.1u/O2JEGZCIM
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4

YACOB I10 [IPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuyecTBO YacoB
Ne Hara JJleKTpOHHbIE HHU(poBbHIE
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero H3ydYeHHusi | o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
®du3nka — HayKa 0 IpUpOJIE.
1 Hayunble MeTO1bI TO3HAHUSA 1 https://m.edsoo0.ru/YXGQSPM1P
OKPY’KaIOIIero Mupa
Ponb u MmecTo pusuku B
bopMHpPOBaHUH COBPEMEHHOMN
2 Hay4YHOU KapTHUHBI MUPA, B 1 https://m.edsoo.rt/SHSXWFFVO
MPaKTUYECKON JeSTENbHOCTH
JroAeH
MexaHnyeckoe IBIKECHHUE.
OTHOCHUTETBHOCTD
3 MEXaHUYECKOI'0 JBHKEHUSL. 1 https://m.edsoo0.ru/RSOAQV5ZX
[Tepemernienue, CKOpoOCTb,
YCKOpEHHUE
PaBHOMEpPHOE IPAMOIIMHEUHOE
4 p p 1 https://m.edsoo.ru/L8IPY2JEZ
NIIBIKEHHE
PaBHOYCKOpEeHHOE
5 Y p, 1 https://m.edsoo.ru/MDIDKJOUB
MPSIMOJIMHEMHOE JIBUKEHUE
CBo0OoOIHOE ITaeHuE.
6 YckopeHue cBOOOTHOTO 1 https://m.edsoo.ru/MXPLZIX8J
MaJeHUA
Kpusonuneiinoe nBmxeHue.
7 P s . 1 https://m.edsoo.ru/TFLJ2C4DN
JBrm>keHne MaTepuaibHON




TOYKHU 10 OKPY>KHOCTH

[IpyHIIMTT OTHOCUTEIBLHOCTH
lNanunes. UuepuuanbHbie
cuctemsbl orcuera. [lepBriit
3akoH HeroToHa

https://m.edso0o.ru/J6QY7N3IWN

Macca tena. Cuna. [Ipunuun
CyIepro3uiuu cuii. Bropou
3akoH HproToHa mis
MaTepHaIbHON TOUKH

https://m.edsoo.ru/BVTNWTAQH

10

Tperun 3akoH HeroToHa 11st
MaTepHuaibHbIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyrocrtu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduunent
Tpenus. Cuiia CONpoTUBIICHUS
IpY JIBKEHUHU Tella B
KHUJIKOCTH WU Taze

https://m.edsoo.rt/UZBUPCMSM

14

[ToctynarensHoe u
BpallaTeabHOe ABIKECHUE
aOCOJIIOTHO TBEPOTO TEa.
MowmenTt cunbl. I1nedo cunibl.
VYcnoBust paBHOBECHS TBEPIOTO
Tela

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc MmaTepuanbHON TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.

https:/m.edsoo.ru/MSJQTKNWC




WNmnynbe cunbl. 3akoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE nIBUXKEHHE

16

PaGota 1 MOIITHOCTD CHITBI.
Kunerunueckas sueprus
MaTepualibHON TOYKH. Teopema
00 M3MCHEHUU KMHETUYECKON
SHEPIUu

https://m.edsoo.ru/J1V591.28B

17

[TorennmansHas 3HEprUs.
[ToTreHManbHas SHEPrust
yIpyro n1eopMUpOBaHHOU
npykuHsbl. [loTeHnmanbHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH

https://m.edsoo.rt/RNEXJW4KF

18

ITorennmanbHBIE U
HETOTEHITHATbHBIE CHITBI. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJ
C U3MEHECHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHCHHS MEXaHUYECKOH
SHEPTUU

https://m.eds00.:u/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«VccnenoBanue cBsizu pabOTHI
CHJIBI C UBMEHEHUEM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PacTIKEHHS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbHas pabota no teme
«Kunemaruka. Jlunamuka.

https://m.edsoo.ru/LNM6EK6YY




3aKOHBI COXpaHEHUS B
MEXAHUKE

OCHOBHBIE TTOJIOKEHMS
MOJIeKy}IHpHO—KPIHeTI/I‘leCKOﬁ

21 https://m.edsoo.rt/OEY9VYU2B
teopuu. bpoyHoBCcKkoE
neuxkenue. Auddysus
Xapaxkrtep IBHKECHUS U
B3aMMOJICHCTBHS YaCTHIL

22 BelecTBa. Mojeau cTpoeHus https://m.edsoo.ru/AUV2ZDR3X
ra3oB, )KMJKOCTEU U TBEPABIX
Tel
Macca mounekyin. KonndectBo

23 BenlecTsa. [locTossHHas https://m.edsoo.ru/FLIBAQDI13
ABoraapo
TermmoBoe paBHOBECHE.

24 Temnepatypa u e€ u3mMepeHue. https://m.edsoo.ru/WNPNY6QAS8Z
[IIxana remnepatyp Llenscus

25 Mneansrgiit ras 8 MKT. https://m.edsoo.ru/UKJFVSBZO
OcHoBHoe ypaBHeHne MKT
AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU

26 SHEPIUM JBUKECHUS MOJIEKYIL. https://m.edsoo.ru/BXUDVDG2F
YpaBHeHue Menzeneena-
Kianeiipona

27 3axon JlanToHa. I'asossie https://m.edsoo.ri/Y3WB66I3A
3aKOHBI

28 JlaGopatopras pabora https://m.edsoo0.ru/35DBLKT96

<(I/ICCJ'ICIIOBaHI/IC 3aBHCUMOCTH




MCKAY napamMeTpamMu COCTOSAHUA
pa3pekeHHOTO ra3a»

I/Isonpoueccm B HACAJIbBHOM I'a3e

29 1 uX rpapuyeckoe https://m.edsoo.ru/OZJ3KZNJ5
MIPE/ICTABICHHE
BryTtpeHnHss sHeprus
TEPMOIUHAMHYCCKOU CHCTEMBI

30 1 CNIOCOORI EC M3MCHCHH. https://m.eds00.ru/9JQITVXI8
KomnuecTBo TemioTe u padbora.
BuyTpennsist sneprus
OJIHOATOMHOTO HUJICAIbHOT'O Ta3a

31 Bunae! renionepenaun https://m.edso0.ru/36JJI20W9
V nenpHas TEINIOEMKOCTE

32 BEMECTRA. KOMMIECTBO TeNIoTR https://m.edsoo.ru/5K3Y4H86L
pU TeIuionepeaaye.
AnmabaTtHsIif portiecc
[IepBblit 3aKOH TEPMOJUHAMUKHI

33 Y €ro NpUMEHEHHE K https://m.edsoo.ru/2ZHO6R3GAS8
U30MpoIeccam
HeoGpatumocTs mporeccoB B

34 npupoje. Bropoi 3akoH https://m.edso0.ru/S8SLWDFT8
TEPMOJIUHAMUKA

35 HpHHHm} Aericraust 1 KT https://m.edsoo.rt/DLCDEAAUC
TEIJIOBOM MalllMHbI

36 Huxn Kapuo u ero KIIJ] https://m.edsoo.ru/4XPSAO0VIM

37 JKONOTHYECKHE MPOOICMBI https://m.edsoo0.ru/PO7ZMYMSI
TETJIOOHEPTETUKU

38 O6o006marmui ypox https://m.edsoo.ru/9EKZO0DDWP




«MonexynsipHas (pusnka.
OCHOBBI TEPMOAMHAMHUKID)

KonTponbhas pabota no teme

39 «MonekynsipHas pusuka. https://m.edsoo.ru/RCARYE6ZX
OCHOBBI TEPMOJUHAMUKI
[TapooOpazoBanue u

40 KoHzeHcanusd. Mcnapenue u https://m.eds00.1ru/X48Q078EE
KUTICHUE
AOCOIOTHAsI U OTHOCUTEIbHAS

41 BJIAJKHOCTh BO3/yXa. https://m.edsoo.ru/98HVAEBMM
Haceiennsiit nap
Tsepnoe Teno.
Kpucrannuueckue u amopdHbie

42 Testa. AHH3OTPOIIHS CBOHCTR https://m.edsoo.ru/JIXFWLMZNK
Kpuctamios. XKujakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[1naBneHne U KpUCTAUIU3AIIMSL.

43 Y enpHas TEaoTa IUIaBICHUS. https://m.edsoo0.ru/OX117G6MR
Cyb6numarnus

44 YpaBHeHHE TEIJIOBOTO OanaHca https://m.edsoo.ru/OTUXGN2I1
DneKTpu3anus Teil.

45 Dnekrpudeckud 3apsa. [[Ba https://m.edsoo.ru/QJ2S7TWSBM
BU/JIA HJIEKTPUUECKUX 3apPsiI0B
[TpoBOAHMKY, TUAIEKTPUKU U

46 HO1YNpOBOAHHKIL. 3aKOH https://m.edsoo.ru/F3YVPQUYH

COXpaHEHHUs 3JIEKTPUUYECKOTO
3apsaa




47

B3aumMoneucTBue 3apsiios.
3akon Kysona. Toyeunbin
AIEKTPUUYCCKUH 3aPs]I

https://m.edsoo.ru/SU3BUOTHH

48

HampspkeHHOCTD
AIIEKTPUYECKOTO HOJI.
[IpuHnun cynepno3unun
NEKTPUUECKHX TMOJIeH. JInHuN
HaNpPsKEHHOCTU

https://m.eds00.ru/9IKAWD2V6

49

PabGoTa cun
3JIEKTPOCTATUYECKOTO TOJISL.
ITorenmuan. Pa3nocTh
MMOTCHIINAIOB

https://m.eds00.rui/VOPDI9ASLF

50

[TpoBOTHUKY M TUAJIEKTPUKH B
3JICKTPOCTATHYECKOM ITOJIE.
JusnekTpudeckas
MPOHUIIAEMOCTD

https://m.edsoo.ru/12P2S3127

51

OnexrpoeMkocTs. Konnencatop

https://m.edsoo.ru/BIUPRDS52W

52

DIIEKTPOEMKOCTD TIJIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUs
3apsHKEHHOTO KOHEHCAaTopa

https://m.edsoo.ru/XPUKP82VY

53

JlaGopaTtopHnast pabota
"N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Ipuniun nercTBus u
MPUMEHEHUE KOHJIEHCATOPOB,
KOIUPOBAIBHOTO anmnapara,
CTPYHWHOI'O IIPUHTEPA.
DJIEKTpOCTaTUYECKas 3alUTa.

https://m.edsoo.ru/H3Q9PNHYY




3a3eMiIeHHUE HIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBUSA
€ro CyIIECTBOBAHMS.

55 [TocTosiHubIM TOK. Cuna Toka. https://m.edsoo.ru/D6Y72A4B7
Hanpsixenue. ConpoTuBieHue.
3akon Oma aJid yyacTka Lenu
ITocnemoBarenpHOE,
napajuieIbHOe, CMEIIaHHOE
56 COSMMHEHIE TIPOBOMIHHIKOS. 0.5 https://m.edsoo.rt/SLKT3IUPUR
JlaGoparopHas paboTa
«3y4yeHune cMEIanHoro
COEJIMHEHUS PE3UCTOPOBY
Pa6ota u moutHOCTH
57 3JIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.r/LESHA2A3M
[xoyns-Jlenna
3axkox OMa U1 HOJTHOM
(3aMKHYTOM) DJIEKTPHIECKOM
nenu. KopoTkoe 3aMbIkaHue.
58 JlaGopatopHas paboTa 0.5 https://m.edsoo.ru/YNSBE7PBS
«M3mepenne D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
COINPOTUBIICHUS»
PeszepBHblii ypok. KonTponbHas
pabota mo Teme
59 "DOnexkTpoauHamuka / https://m.edsoo.ru/MFM6EIESX
Bcepoccuiickas npoBepo4yHas
paborta
60 Obobuaroummi ypok https://m.edsoo.ru/PS6MDY07H

«INeKTpoAUHAMUKAY /




Bcepoccuiickas npoBepoyHas
paborta

61

DJeKTpOHHAs MPOBOAUMOCTD
TBEP/BIX METAJLJIOB.
3aBUCUMOCTb COIPOTHUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOIUMOCTb

https://m.edsoo.ru/WMNNBQIL9H

62

DJIeKTPUYECKUU TOK B BaKyyMe.
CBOMCTBA AJICKTPOHHBIX MTyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoaHUKH, UX
COOCTBEHHAs U IMPUMECHast
pOBOIUMOCTh. CBOMCTBA p—n-
nepexosa.
[TomynpoBoAHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUYECKUH TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DNeKTPOIUTHIECKAs]
JEccoLUanus. DISKTPOIIN3

https://m.edsoo.rt/QUOQUWVI1

65

DJEKTPUYECKUH TOK B ra3ax.
CaMOCTOSITEIbHBIN U
HECAMOCTOSITSIILHBIN Pa3psijl.
Moanus. I11na3zma

https://m.edsoo.ru/2VX2KLFQA

66

DjekTpudecKue IpudOphI 1
YCTPOMCTBA U UX PAKTUYECKOE
npumeHeHue. [IpaBuna TexHuKu
0e30IacHOCTH

https://m.edsoo.ru/KJA02KUPS

67

Kontponbhas pabota no teme
«DnekrpoctaTuka. [locTostHHBIN

https://m.edsoo.ru/PASKIGWP4




3JIEKTpUYECKUM TOK. TokH B
Pa3IMYHBIX CPEIax»

Pe3epBHBIii ypOK.
68 O060061manmui ypok mo TeMmam
10 xmacca

https://m.edsoo.ru/HLOAT6SNU

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckune
padoThbI

Jlara
U3ydeHust

DJIeKTPOHHbIEe HH(POBBIE
o0pa3oBaTe/bHbIE pecypchl

ITocTosTHHBIE MarHUTHI U UX
B3auMoAeHcTBHE. MarHuTHOe
nosie. Bektop MarHuTHOM
WHIYKIUU. JIMHUM MarHUTHOM
WHIYKIUU

https://m.eds00.ru/4DMOYIJNG

MaruutHoe 1noJjie NpoBOJHUKA
¢ TokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoBOAHUKOB
C TOKOM

https://m.edsoo.ru/1LSCT47FX

JlaGopaTtopHnast pabota
«M3y4eHrne MarHuTHOTO TOJISt
KaTYIIKH C TOKOM

https://m.edsoo.ru/HGHXI.NIL.RZ

JlelicTBME MAarHUTHOTO TTOJIS Ha
IIPOBOJIHUK ¢ TOKOM. Cmita
Awmmnepa. JlabopaTopHas pabora
«HccnenoBanne neicTBUA
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIOKYIIYIOCS 3apsiKEHHYIO
yactuily. Cuna JlopeHiia.
PaGora cunsl Jlopenia

https://m.edsoo.ru/7ABZQGQC9

3H€KTpOMaFHI/ITHa${ HUHAYKIUS.

https://m.edsoo.ru/VA26C9C3J




IToTok BEKTOpa MarHUTHOM
uHaykuu. 3/1C uayKumm.
3aKOH AJIEKTPOMarHUTHOM
nHaykunn Papanest

JlaGopatopHas paboTa

7 «HccnenoBanue sIBJICHUS https://m.edsoo.r/XZS5SMQCBU
AJIEKTPOMATHUTHON MHIYKIIN
NHnyKTUBHOCTD. SIBIIEHUE
camonHaykuuu. J1C
8 CAMOHHYKLIH. JHEpris https://m.edsoo.rW/EOTONSAEA
MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMArHuTHOE
moJje
TexHuueckue yCTpouCcTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE
MarHHUTHI, SJIEKTPOMATrHUTHI,
9 https://m.edsoo.ru/UWNLFA9L6
AJIEKTPOJIBUTATEb,
YCKOPHUTENH JIEMEHTAPHBIX
YaCTHIl, MHAYKIIHOHHAS TeYb
O06o06marmuii ypok
10 «MarauTHoe 1oje. https://m.edsoo.ru/COBOSBGMC
DNeKTpOMarHuTHast UHIYKIUS
KoHTponbHas pabora 1o Teme
11 «MarauTHoe moie. https://m.edsoo.ru/8X637ELEU
DNeKTpOMarHuTHAs WHIYKIIHSD
CB00OOIHBIE MEXAHUYECKIE
KoJjeOanus. ['apMoHHUecKne
12 https://m.eds00.ru/9Y6GYWEVP

Kosie0aHus. YpaBHEHHUE
TapMOHUYECKHX KOJeOaHUH.




[IpeBpamienue 3aepruu

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
HeproJia MaJIbIX KOJIeOaH
rpy3a Ha HUTH OT JTMHBI HUTH
U MacChl Tpy3a»

https://m.edso0.ru/DPZ8KR61C

14

KonebareabHbIH KOHTYD.
CB0OOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHHsI
B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe. AHAIOTHS MEXTY
MEXaHHUUECKUMH U
SJICKTPOMAariuTHBIMU
KOJICOAaHUSIMU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B
UjeabHOM KoJiebaTeThbHOM
KOHTYpE

https://m.edsoo., /MHNWD2LHU

16

[IpencraBieHue o 3aTyXaroIINX
KosieOaHusX. BoIHyKIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeinyxaeHHbIE
DIIEKTPOMATHUTHBIC KOJIeOaHUS

https://m.edsoo.rt/FMBDWPPG4

17

[MepeMEeHHBIN TOK.
CuHycouanbHbIA
NePEMEHHBIN TOK. MOIITHOCTb
HIEPEMEHHOT'0 TOKa.

AMILTUTY THOE U JICUCTBYIOIIICE
3HAYEHHE CHJIbI TOKA U

https://m.edsoo.ru/VDEYXRVUI




HaIPsKEHUs

18

Tpancdopmarop.
[TpousBomcTBO, IEpeava u
NOTPEOJICHUE FIEKTPUUCCKOM
SHEPTUU

https://m.edsoo.ru/1ZWZUIL8QK

19

VY CTpoCTBO U MPAKTHUECKOE
IIPUMEHEHNE 3JIEKTPUIECKOrO
3BOHKA, FeHepaTopa
NIEPEMEHHOT0 TOKA, JIMHUN
3JIEKTpolepeay

https://m.eds00.ru/93Z12W4QQ

20

DKOJIOTUYECKHE PUCKU TTPU
HPOU3BOJICTBE
anexTposHepruu. Kynerypa
UCTIONIb30BaHUS
3JIEKTPOIHEPIUU B
HIOBCETHEBHOH KH3HU

https://m.eds0o.ru/3ADUNYKWNO

21

Mexann4deckre BOJHBI,
YCJIOBUS paclpOCTPaHECHUSI.
ITepuon. Cxopocthb
pacrnpocTpaHEHHUs U JJIMHA
BOJIHBL. [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edso00.ru/Z827Q6V70

23

3HeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
CBOMCTBa M cKopocTh. [lIkana
OJICKTPOMAariuTHBIX BOJIH

https://m.eds00.:u/SWBS57C06X

24

HpI/IHLII/IHLI paanuoCBiA3U U

https://m.eds00.ru/2WQTSLGLV




TeneBuacHud. Pa3Butue
CpPEACTB CBsA3U. Pannonokanus

25

KonTtponbnas pabota
«Konebanus v BOJIHBI

https://m.edsoo.ru/THURONSOB

26

[IpssMmonuHenHoe
pacrpocTpaHeHHE CBETA B
OAHOpPOIHOM cpene. TodeuHblid
HCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
U300paKEHUH B TUIOCKOM
3epKaie

https://m.edsoo.ru/IMBKQM?227

28

[Ipenomnenue ceera. [lonnoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHBINM YyToOM NOIHOTO
BHYTPEHHETO OTPa’KEHUS

https://m.eds00.ru/V49RISTRN

29

JlaGopaTopHnas pabota
«M3mepeHne nokaszaresst
MIPETOMIICHUS CTEKIIa»

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzsl. [locTpoenue
M300paKeHH B JIMH3E.
®opmyIia TOHKOH JIMH3BI.
YBenuueHue JTMH3bI

https://m.edsoo.ru/W2MMS9KIJC

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300pKEHHI B JIMH3aX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cBera. CrioxXHbIN
cocTaB Oeloro ceera. L[Ber.

https://m.edsoo.rt/KOOWVKEI11




JlaGoparopHas pabota
«Habnronenue qucnepcun
CBETa»

WNurepdepennus crera.

33 Hudpakuus ceera. https://m.edsoo.ru/C8LCRSEJI
JudpaknuonHas pemeéTka
[Toniepe4HOCTh CBETOBBIX BOJIH.

34 https://m.edsoo.ru/Q2118XYOJ
[Tonsipu3zamus cBeTa
OnTuueckue npudoOpsl U

35 YCTPOMCTBA U YCIIOBHS UX https://m.edso0.ru/M5127JYGT
0€30MMacHOr0 NpPUMEHEHUS
['panu1bl NPUMEHUMOCTH
KJIACCUYECKOU MEXaHHKH.

36 . https://m.edso0o.ru/P8GBIFISN
[Toctynatel cienuaibHOU
TEOPHH OTHOCUTEIBHOCTH
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.

37 https://m.edsoo.ru/OVLMCN6B2
3ameIeHre BpEMEHU U
COKpallleHU€e JUINHBI
DHeprus U UMILYJIbC

SNIATHBUCTCKOU YaCTHIIBI.

38 P H, https://m.eds00.1ru/190ZY4BUB
CBs13b Macchl € SJHEPTUEH U
UMITYJIBCOM. DHEPTHSI IIOKOS
KonTtponbHas padora «OnTuka.

39 OcHOBBI cIENIMANIBHOM Teopun https://m.edsoo.ru/L.8689JPLI
OTHOCHUTEIILHOCTU»
®otonsl. Dopmymna I1nanka.

40 https://m.edsoo.ru/ZL6P16LA0

DHeprus U UMIyJabC POTOHA




OTKpbITHE U UCCIIEI0BAHUE

41 doroapdexra. OnpiTer A. T https://m.edsoo.ru/PGL5XXSRO
CroneroBa
3akonbl poTtodddekra.

42 YPABHEHHE DUHINTEHHA JULA https://m.edso0.ru/YLCK770G8
dororddekra. «Kpachas
rpanuna» Gorosdpexra
Janenne ceera. OnbiTol I1. H.

43 JlebeneBa. XuMHUYECKOE https://m.edsoo.rt/EGO6ZQISA
JICUCTBHE CBETA
TexHuueckue ycTponucTea u

44 TIPARTIAECHOE NPHMEHEHHE: https://m.edsoo.ru/UFQDRSL5M
¢doTorsIeMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
Pemenue 3amay mo Teme

45 «neMeHThI KBAHTOBOM https://m.edsoo.ru/ZE73A67B1
OTITHKI
Mogenr atoma ToMcoHa.

46 Omerrer Pesepgopaa no https://m.edsoo.ru/FIC11POHN
paccesiHUIO (-4aCTHLI.
IInanerapnas Mmozenb aroma

47 [Toctynatel bopa https://m.edsoo.ru/6 X7GFHZ9X
H3nydenue u norioumeHue

48 (oToroB npu nepexoze atoma https://m.edsoo.ru/NNSBHZYBE
C OJIHOTO YPOBHSI DHEPTUU Ha
npyroi. Buasl ciekTpos
BostHOBBIC CBOMCTBA YacCTHII.

49 https://m.eds00.ru/J710TLECO

Bounubl 1e Bpowis.




KoprmyckynsipHO-BOTHOBOH
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHHE

50

OTKpBITHE PaTUOAKTUBHOCTH.
OmnbiTel Pe3epdopaa mo
OTIpeIeNIEHUI0 COCTaBa
PaAMOAaKTUBHOIO U3ITYUECHUS

https://m.edsoo.ru/TSJFUU3TP

51

CaowuctBa anb(da-, beta-,
FaMMa-I/I&Hy‘-ICHI/IFI. BJ'II/ISIHI/IC
PaIuOAKTUBHOCTH HA JKUBBIE
OpraHU3MEI

https://m.edsoo.ru/UOIRQS0Z5

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M3oTonsl. Anbda-
pacna. DIeKTPOHHBIN U
HIO3UTPOHHBIN OeTa-pacma.
I'amma-usnyuenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprus CBs3H HYKJIOHOB B
sape. SIaepHble peakiiH.
SAnepusin peaktop. [IpoOiaemsl,
MEPCIIEKTUBBI, SKOJOTHYCCKUE
ACTICKTHI SIIEPHOU SHEPTeTUKH

https://m.edsoo0.ru/CFJYJSSIG

54

DJIeMEHTapHbIE YaCTUIIBI.
OTkpbITHE IO3UTPOHA. METOBI
HaOJII0/IEHUS U PErucTpaluu
3JIEMEHTAPHBIX YACTULI.
Kpyrusiii cton
«DyHIaMeHTalbHbIe
B3auMoieucTBusl. EnnHCTBO
(Gu3HYeCcKON KapTUHBI MUPa»

https://m.edsoo0.ru/SUC62U40A




55

Dransl pa3BUTHSL ACTPOHOMUHU.
[IpuknagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUHU. Bup 3B€31HOTO
Heba. Co3Be3aus, sipKue
3BE3/IBI, INIAHCTEI, UX BUAUMOC
nemxenne. ConHeynas
crucrema

https://m.eds0o0.ru/SPXS2I9VY

56

Comnnue. ConHeyHas
aKTUBHOCTL. MIcTOUHUK
sHepruu CoJlHIA U 3BE3 ]

https://m.edsoo.ru/1JZR54JA0

57

3BE3/b1, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
TJIABHOM MOCJIEI0BATEIBHOCTH.
BuyTpenHee cTpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS
0 TIPOUCXOKACHUHU H IBOIIOIUH
ConHua u 38€31

https://m.edsoo.rt/GGD3W7470

58

Mueunsn [TyTh — Harma
I'amaktuka. [Tonoxxenne u
nBuxkeHue CoJiHIa B
lanaktuke. ['anakTuku.
YepHble AbIpHI B AApax
rajaKkTUK

https://m.edsoo.ru/[.2U4S1HU2

59

Bcenennas. Pas6eranue
ranmaktuk. Teopust bonsiioro
B3pbIBa. PenukToBoe
u3ilydeHue. MeraranakTuka

https://m.edso0o0.ru/9TWRLVWNN

60

Hepemennsie nmpobaeMbl

https://m.edsoo.ru/LJHNIL.2MCF




aCTPOHOMUU

61

KoHnTtponbHas pabota
«DIIEMEHTBI aCTPOHOMUH U
acTpoPu3UKN»

https://m.edso0o0.1u/TXTTCT488

62

Ob6o06maromuit ypok. Poib
($U3MKU U ACTPOHOMUH B
3KOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COITMAJIbHON
1 DTUYECKOH cepax
JIesITeIIbHOCTH YelIOBEKa

https://m.edsoo.ru/WNIJSCRXYD

63

O6o06matomuii ypok. Ponbs u
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOI
KapTHHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

Ob6o06maromuit ypok. Poib
¢buznueckoil Teopuu B
dbopMHupOBaHUH
MIPEACTABICHUH O (PU3UIECKOI
KapTHHE MUpa

https://m.edso0o.ru/Y29SVPCVR

65

O6o0matomuii ypok. Mecto
¢buznyecKoil KapTUHBI MUpPa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUI O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJsie. DIEeKTPOMarHuTHas
VUHAYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepsHblii ypok. OnTuka.
OcHOBBI cIENMANIbHOM Teopun

https://m.edsoo.rt/ESABJRK&L




OTHOCUTCIBHOCTHU

68

Peszepnbiit ypok. KBanToBast
busnKa. DIEMEHTHI
ACTPOHOMHMH U acTPOPUUKU

https://m.edsoo.ru/RARQLVO2]

OBILEE KOJIMYECTBO YACOB
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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