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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusiMm OI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHMM  OmpenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaromuxcs, B (OPMUPOBAHHE YMEHUN NPHUMEHSITh
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



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

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr @Qu3nueckux Teopuid. Beaymum B Kypce sBIseTcCs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBa, a TakKXke C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHHIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS y4aCTHHKaMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJisi CHUTYallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBHUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
obopyioBaHUeE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAHUS JOJKHBI OBITH TIOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHUS OOYydYaOIIMXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pE3yibTaTa H3YUCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEUIEHUs pPa3IUYHbIX 3a7ad C $BHO 3aJlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOU[YIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [JISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo

obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

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

MopenupoBanue (U3MUECKUX SIBIEHUM M mpoueccoB. HaydHble rumoresbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, HUX MPOCKIMH Ha OCH CHCTEMbl KOOPAWHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHOe najeHue. Y CKOpeHUe CBOOOTHOTO MaACHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckue yCTpOMCTBA UM IMPAKTUUECKOE IIPUMEHEHHE: CIUIOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXEe U B Pa3peKEHHOM MPOCTPAHCTBE.

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



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuenue nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmunes. Ilepsblii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOW TOUKH. TpeTunii 3akoH HbroTOHA 111 MaTepUaibHbIX TOYECK.

3akoH BcemupHOro TtaroteHus. Cuma Tsbkectud. IlepBas kKocMmuyeckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibxkeHus1, kaueHus ). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJA B )KUJAKOCTU WM Ta3e.

[TocTtynaTenpHOE U BpamaTeabHOE ABMKEHUE a0COIFOTHO TBEPIOTO TEa.

MOMEHT cuiabl OTHOCUTENIBHO OCH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycCTpoWCTBA M MPAKTHYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHre UHEPLIH.

CpaBHeHUE MacC B3aMMO/ICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecoMocTts. Bec Tena npu yCKOpeHHOM MOIbEME U TTAICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapsl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

Tema 3. 3akonvl coOXpaneHus 6 MexaHuke

NMnynbc MarepuanbHOM TOUKHM (Tesia), CUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIyJbca Tella. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi mMarepuaibHOM TO4ykH. TeopeMa 00 H3MEHEHHUH
KUHETUYECKOU SHEPIHUH.



[ToreHumanbHas DHEPrus. [ToreHuunanbHas DHEPrus YIPYTro
nepopMHpOBaHHON  TpykuHbl.  [loTeHManbHass 3Hepruss Teda  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[loTeHuuanbHble M HeNmoTeHUManbHble  cuibl.  CBs3p  paboOThI
HEMOTCHIMAJIBHBIX CHJI C M3MEHEHHEM MEXaHMYECKOW HSHEPruu CHCTEMbI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUU.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpONCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYXUHHBIM MUCTONET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTBHOE IBUKEHUE.

[lepexoa MOTeHLIMATBHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Pasznen 3. MouiekyJsipHasi pU3NKa U1 TEPMOANHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKON TEOPUU M UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapaktep IBUKEHUS U
B3aUMOJECHCTBHS YaCTHUI] BeniecTBa. MoOJEnu CTpPOEHHs Ta30B, >KHAKOCTEH U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Monekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ m3mepenue. lllkana temmnepatyp
Lenbcus.

Mopgens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKONH TEOpUM HIIEATBbHOTO Ta3a. AOCOOTHas TemIeparypa Kak mepa
CpElIHEM KWHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamneipona.
3akoH JlanbToHa. M30mpornecchl B UI€AIbBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3zo0bapa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapoMmerTp.

Jlemoncmpayuu

OnwITHI, AOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OmnbiTel 10 MU PYy3UN KUIKOCTEH U TA30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.



Mojenb, WILTIOCTPUPYIOIAs MPUPOAY JAABICHUS ra3a Ha CTEHKH COCY/IA.

OnbIThl, WIIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HMJCAIBHOTO rasa,
M30IIPOLECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEpPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuueckass cucreMa. BHYTpeHHss 3HEprus TEpMOIMHAMUYECKOU
CUCTEMBI U crocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOrO  rasa. Buuabsl  Temuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemIOTHI pU TEIIIONEPEAAYE.

[Tonsitue 06 amumabaTtHOM mporecce. l[lepBbIii 3aKOH TEPMOJIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIiecCoB B MPUPOJIE.

TenmoBble  MamuHbl.  [IpUHIMIBI ~ JEWCTBUA ~ TEIUIOBBIX  MAIIUWH.
[IpeobpazoBanusi ’HepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevictBus TerioBod MammHbL. [lukn KapHo u ero xoad@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETNTIOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE TPHUMEHEHUE: JBUTaTElb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU PaOOTHI: BHUIET
npoOku M3 OYTBUIKK II0J] JEHCTBHEM CXXATOTO BO3/1yXa, HarpeBaHue 3dupa B
JATyHHOUW TpyOKe myTéM TpeHHSs (BUICOACMOHCTPAITHS).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTypbl) TeJla MNPH TEIIONEepeaaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YaenbHas TEmIOTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTaJIu3anus. Y ieabHas TerioTa miasienus. Cyonumanus.

VYpaBHeHME TENI0BOroO OajaHca.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IOIYYEHHUsS] COBPEMEHHBIX MATEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBILIEHHBIX MIAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHcTpanust KpUCTAJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auuss Ten. OJEKTpUYEeCKUid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. [IpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsa.

B3aumopericteue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe mone. Hanpsyk€HHOCTh 3nekTpuuyeckoro mnois. [IpuHoun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabora cmnm  osmekrpocratmueckoro  moinsa.  Ilotenmuman.  PasHocThb
noTeHIUaI0B. [IpOBOAHMKM U AUDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
Jlusnexktpuyeckasi IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, dBIEKTPOCTATUUECKas 3aluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIMAIEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOU[aau
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

DIJIEKTPUUYECKUN TOK. YCIIOBUSI CYILIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEMu.

DJIEKTPUYECKOE CONPOTUBICHHUE. Y IEIbHOE CONPOTUBICHUE BEUIECCTBA.
[TocnenoBaTtenbHOE, MapaLICIbHOE, CMEIIAHHOE COSIMHEHHUE TTPOBOJHUKOB.

PaGora oanekTpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomiHOCTb
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE COMPOTHUBJICHHE HCTOYHUKA TOKA.
3axon Oma n1J1s TOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJMMOCTH  TBEPABIX  META/UIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpudeckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HaIpPsHKEHUSL.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIA MTONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmenianHoe COeIMHEHUE TPOBOJAHUKOB.

[IpssMoe wu3MepeHHue BICKTPOJABMXKYIIEH Ccuibl. KopoTkoe 3ambIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

MexknpeaMeTHbIe CBA3H



N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
yu4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruU, XUMHH, Teorpaduu U TEXHOIOTUH.

Mesicnpeomemnvle nowsimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4HOTO
MO3HAHMs: SIBJICHWE, HAay4HbI (akT, Trumnoresa, (Qusmueckas BeIMYWHA, 3aKOH,
TeopHsi, HAOIIOACHNE, IKCIIEPUMEHT, MOJEIIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHHWH, JHWHEHHas (QYHKIHS,
napabona, runepOosna, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUIECKOE TOXKIECTBO,
BEKTOPHI M UX MPOCKIIUH Ha OCH KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddys3us, ocMmoc,
TETNIOOOMEH KHUBBIX OPTaHU3MOB (BUABI TEIUIONEpEavn, TEIJIOBOE paBHOBECHE),
DIIEKTPUYECKHE SBIICHUS B )KHBOU MIPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUIOBBIE CBOWCTBAa TBEPJBIX TEIN, JKUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLMALNA,
raJibBaHuKa.

I'eoepagpus: BaxxHOCTb BO3/1yXa, BETPBI, OapOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpeHHs B TEXHMKE, NOJIUIMIIHMKH, MHCIIOJIb30BAaHHUE 3aKOHA COXpPaHEHMs
UMIIyJbCa B TEXHUKE (pakera, BOJOMET W JpYyrue), ABUraTellb BHYTPEHHEIO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHJUIIMOHEDP, TEXHOIOTUN
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTpYHHBI IPUHTED, AJIEKTPOHArpeBaTeIbHbIE npudopHl,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, rabBaHHUKA.

11 KIJACC

Paznen 4. JaekTpoguHaMHKA

Tema 3. Macnummnoe none. IneKmpomacHuUMHAA UHOYKUUA

[TocTtostHHbIE ~ MarHuThl.  B3auMonaencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJsied. JInHMKM MarHuTHOM WHAYKIUU. KapThHa JTWHWUNA MarHUTHOU
VHIYKUWHA M0JI1 HOCTOSIHHBIX MATHUTOB.

MarauTHoe T1I0ON€ TPOBOAHHMKA C TOKOM. KapTuHa JHMHMH WHIYKIUH
MAarHUTHOTO TOJISI JJIMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MMPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. Bzanmoaencresue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MO1yJIb U HaIPABJICHHUE.



Cuna Jlopenua, e€ MOyJib U HAIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiel JlopeHua.

SIBiieHne BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
WHAYKIUA. OJIEKTPOABMIKYILAS CHJIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmosie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYINATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBJ€HHME CaMOMHAYKIMU. OICKTPOABWXKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TMPUMEHEHHUE: TOCTOSIHHbIC
MAarHMThbl, JJIEKTPOMATHUTHI, DJICKTPOJABUTATE]Ib, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO My4YKa MArHUTHBIM TTOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Paznen 5. KoseOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KoJ1e0anus

Konebarensnass  cuctema. CBOOOAHBIE  MEXaHMYECKHE  KOJeOaHUS.
INapmonnyeckue konebanus. [lepuon, wacrtora, amrumityma u (aza KoieOaHUH.
[IpyxvHHBINM MasATHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
kosnebanwmii. [IpeBparieHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJeOaHWS B
UJCaTbHOM KOJIeOATEIbHOM KOHTYpe. AHAQJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU Kojebanuamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'uM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.



[IpencraBiieHne 0O 3aTyxaroMX KojeOaHUsAX. BhIHYK€HHbIE MEXaHUYECKHUE
kosieOanus. PezoHanc. BeIHYXA€HHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennslii  TOK. CHUHYCOMITANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEWCTBYIOIEE 3HAYEHUE CHJIbI TOKa H
HaIpPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya U NOTPEOICHUE SIEKTPUUECKOM
SHEPruu. DKOJOTUYECKUE PUCKH MPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUHU B MMOBCEHEBHOM KU3HU.

TexHuuyeckre yCTpoWcTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CcUCTeMbl (MPY>KUHHBIA WM
MaTeMaTUYEeCKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBannie CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HaGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPsDKEHUS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocnenoBaTENbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI U3JYyUYECHUS! SJIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, TOSpU3aus, TUPpaKIus,
unTepdepennrsi. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI pagUOCBA3U U TeAEBUICHUS. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTMKAa B TEXHUKE M MEAUIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu



O6pazoBanHue U pacupoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenne nntepdepeHunn u 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
peJIoMJICHHE, MoJsipu3alus, udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. I[lpenenbHBI yroa MOIHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromue JUH3bL. ToHkKas suH3a. DoKycHOe
paccTossHHEe W omNTHYecKas cuia TOHKOW JuH3blL. [locTpoenue uzolOpaxeHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wuatepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaONMIOAEHUS MAKCUMYMOB W MHHMMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCIoBHE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJIPOU.

Jlemoncmpayuu

[IpssiMonuHElHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEIOMJIEHUE CBETA.
OnTtrueckue npudopsI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.



HaGmonenne nntepdepeHunn crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ HOMOUIbIO0 AUPPAKIHUOHHON PEIETKH.
HaGmonenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
N3mepenue nokaszaTesns NpegoMIICHUs CTEKIIA.

Paznesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['panuiel TpUMEHMMOCTH — KJIacCMYeCKoW  mexaHuku.  [loctynaTel
CHENUAJIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHU M COKpalleHHe
JUTVHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKOW YACTHIIBI.

CBs13b MacChl C HEprUel U UMITYJIbCOM PEJISTUBUCTCKOW YaCTUIIBI. DHEPTrUs
TIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (HOTOHA.

OtkpsiTue u uccienoBanue porodddexra. Onbitel A. I'. CroneroBa. 3akoHBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIIEMEHT,
dboToaTUMK, COJTHEUHAsI OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetouon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiouieHue
(GOTOHOB MpHU MEpPEeXoJe aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrod. Bumsl
criekTpoB. CIIEKTp YpOBHEW SHEPTUHU aTOMa BOAOPOA.



BosHoBeie cBoiicTBa yactull. Bomusl ne bpoitns. KopmycKyisipHO-BOJIHOBOM
TyaJIi3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuo  cocTaBa
paanoakTuBHOro u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPIeTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIAN AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOAeCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE IMPUMEHECHHUE: TO3UMETP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH
Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.
Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IJIAHETHI, WX BUIUMOE
JIBIDKCHHE.
CoitHeyHas cucTeMa.



Connue. Conneunas axtuBHOCTb. McTtouHmk sHeprum CosHIA U 3BE3N.
3BE3M1BI, UX OCHOBHBIE XApPAaKTEPUCTHUKU. [[narpamMma «CHEKTpaJbHBIA KIacC —
CBETHUMOCTB». 3BE31bI IVIABHOM IMOCIEAOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTBY» JUIA 3BE3N TJIABHOW IOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U 3Bostonnn ConHua u
3BE3/1. DTanbl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne u nBuxkeHue ConHua B
I'anaktuke. Tunel ranakTuk. Paguoranaktuku u kBazapsl. YUEpHbIE ABIPHI B sApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGmronenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mieunoro I1ytu.

O600maromnee MOBTOpPeHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKON cdepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBaHUM TPEACTaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsIETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXKIPEIMETHBIX CBA3C€H C KypCaMM MaTE€MaTHKH,
OuoNoTNU, XUMHH, TeoTpadun U TEXHOJIOTUH.

Meoicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAyYHOI'O
MO3HAHMS: SIBJICHHE, HAay4HbIN (akT, rumoresa, (pusmueckas BeIMYUHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEIb, U3MEPEHNUE.

Mamemamuka: pemieHHe CHUCTEMBI YPABHEHHUW, TPUTOHOMETPUYECKHE
(GYHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX NPOEKUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOAHBIC JJIEMEHTApPHBIX (YHKIHMM, NpPU3HAKKM TOA00US TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.



buonozus: »nekTpuyeckue SBICHUA B JKUBOM MpPHUPOAE, KojeOaTellbHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONTUYECKUE SBJICHUSA B )KUBOU NPUPOJIE, ACUCTBUE
paguanuy Ha JKUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJINYECKAst CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBIM
aHaJn3.

l'eocpaghus:  marHuTHBIE TONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocus: JMHUM DIJIEKTpOIEpead, TIEHEPATOp IIEPEMEHHOIO0 TOKa,
JJIEKTPOJABUIaTENb, WHIYKLIHMOHHAS II€Yb, pajgap, PaguoOnpUEMHHUK, TEJIEBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTH IPaKJAHCKOW MO3UIIMK 00YJaIOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TpaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOrO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JeATEeIbHOCTH HKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKK  OCYHIECTBJISATH  NPOEKTHYIO U HUCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4€TOM aHajanu3a MMEIONTUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBUAX PEajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-MCCIIEOBATENICKON M MPOCKTHON JEATEILHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HaXOJWTh apryMEHTBI s JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOU
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JacTeil;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
UCTOYHMKOB Ppa3HbIX THUIIOB, CAMOCTOATEIbHO OCYIIECTBIATH IOWCK, AaHAJU3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM HazHAYeHUs MHPOPMAIMH U LENEeBON ayIUTOPUHU, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIUKTHBIX CUTyalldd W  CMsI4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (HOPMYJIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMUHBIX MPEATIOUYTESHHH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATH CBOM 00pa30BaTEeILHBIA M KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOIECCOB, HMX PE3YJIbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHaIW3e pe3yIbTaToB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0OCTUXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM 3MOIIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY,

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPU OCYIIECTBICHHH OOIIECHMs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pEUIeHUU (PU3HUECKUX 3aj1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcyJlie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEpPEMEIICHHEe, CKOPOCTh, YCKOpPEHHUE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCcKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIUYUHY C JIPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
0o0O3HAaUEHUsI W CAWHMIBI, HaXOAUTh (OPMYJBI, CBSA3BIBAIOIINE JaHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTH MOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIUAIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBHUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCISIOBAHUIO (PU3HMYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUSCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3UUYECKUE BEITHMYUHBI M (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHUS Y4eOHOW U HAyIHO-TIOMYJISPHOW MHGPOPMAINU, TTOTYYECHHON U3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3WKE B MOBCETHEBHOM JKU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TPYINE C BBHIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJIETeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO siipa TMPH PEIICHUH (PU3UUIECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJIEKTPOMAarHUTHAasT WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE NaBlICeHHE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HMCTONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKUMS MarHuTHOIO IMoJs, cuia Ammnepa, cuia JlopeHma, WHIYKTHUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CWUJIa JIMH3bI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATH (HU3HUECKUI
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
bu3nUYecKue BEIUMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIINE JaHHYI (U3UYECKYIO0 BEIMYMHY C JPYTUMH BEJIMYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COCJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3akoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHUs] MAacCOBOTO 4ucia, mocTyyarkl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3andaTh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX W KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEpPEHUsS W HMCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M J1a0OpaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble NIl €€ pPEelleHUs, MPOBOJUTH PacyE€Thl M OLEHUBATH PEaJIbHOCTH
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  pEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPHUHIUIBI JEHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKpY’KaloIlel cpeie;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOT0 U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMON POOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThbI
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHUA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmuoreka [IOK
4.1 3 1
AleRIpoCTATIIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3N1€KTpUYECKUNA TOK. TOKHM B 12 bubnuorexka [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHW4eCcKHe U JIEKTPOMArHuTHBIE bubnuorexa [JOK
2.1 9
KojeOaHus https://m.edsoo.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TE€OpUH bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro mno pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubmuoreka [JOK
4.1 6
IICMEHTBI KBAHTOBOH ONTHKH https://m.edso0.ru/7f41c97c
4.2 Crpoenue atoMa 4 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?i?;&f:;iggﬁfﬂcg?c
Hroro no pazneny 7
Pazgen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOPEHNE 4 l:tfri?;lr%f;zgﬁ/sfﬂwk
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka KonTpoabHubie A op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
1 ®dusuka — Hayka o npupoje. Hayunsie 05.09.23 bubnuoreka [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIET0 MUPa T https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM Hay4YHOU KapTHHBI MUPA, B 06.09.23 bubmorexa OK
P v P 1P, o https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHne. OTHOCHTEIIHLHOCTD
3 MEXaHH4eCKOro ABMKeHus. [lepeMerienue 12.09.23 Bubnmorexa [JOK
A - epeMetn ’ e https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE 13.09.23 Bubnmorexa [JOK
P P A e https://m.edsoo0.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE bubnuoreka [JOK
5 19.09.23
IIBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majieHue. Y cKopeHue 20.09.23 bubmuoreka [JOK
CcBOOOHOTO MAICHUS o https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe nBuxeHue. [[prxenue 56.09.23 bubnnoreka [JOK
MaTepuaIbHON TOYKH MO OKPYKHOCTH D https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmest.
8 HNuepunansHbie cuctemMbl oTcuera. [lepBoiit 27.09.23 bubmmorexa [TOK
P PP o https://m.edsoo.ru/ff0c3bed
3akoH HproToHa
9 Macca Tena. Cuna. [lpunuun cynepnosuuuu 03.10.23 bubnunoreka [JOK

cui. Bropow 3akoH HerotoHa s

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepPUaAIbHOU TOUKH

10 Tperun 3akon HproToHa U151 MaTepraabHBIX 04.10.23 bubmuoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma 10.10.23 bubnuorexa [JOK
TsKecTu. [lepBasg KocMuuecKkas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 11.10.23 httos://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpunment tpenus. Cuna
13 COHpOTiBJ‘IGHI/ISI Hp(ll)/l(b}lBI/I)KCHI/IIf TeJia B 17.10.23 bubnuotexa LIOK
https://m.edsoo.ru/ff0c3f76
KUJIKOCTH WJIH Ta3e
[TocTymarensHOE ¥ BpamaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. 18.10.23 bu6moreka [IOK
[iievo cusbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyNbC Cuibl. 3aK0H 24.10.23 bubnuoreka [IOK
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsl MaTepHaAIbHOW ToUkHu. Teopema 00 25.10.23 bubmorexa HOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKO SHEPTUu
[ToTenmmanpsHas sueprud. [lorenunanbpHas
17 SHEprus ynpyro neopMUpOBaHHOU 07.11.23 bubnnoreka [JOK
npyxxunbl. [loTeHmanbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHManbHBIE U HETOTEHIIUAIBHBIE CHUJIBL.
18 CBs13b pabOTHI HEMOTEHIIUAIBHBIX CHII C 08.11.23 bubmorexa [IOK

H3MEHEHHEM MEXaHUISCKON OHCPTHUU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c41a6
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CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU YHEPTUH

JlaboparopHas padoTa «/3yueHnue nBHKECHUS

19 14.11.23
TeNa, OPOIICHHOTO TOPU30HTAITBHO»
KonTtponsHas padora no Teme «Kunemaruka.
20 Junamuka. 3aKOHBI COXpaHEHUS B 15.11.23 bubmorexa LHOK
' P o https://m.edsoo.ru/ffOc4b74
MEXaHHKE»
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
. bubnuorexa [JOK
21 KMHETUYECKON Teopuu. bpoyHoBCKOE 21.11.23
https://m.edsoo.ru/ffOc4dc2
nsuxenue. Audpdysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 4acTHI] BemecTBa. Moiesii CTPOCHHS Ta30B, 22.11.23
KUJKOCTEN U TBEPABIX TEI
Macca monekyn. KonuuecTBo BeliecTna.
23 4 H 28.11.23
[Toctrostnnas ABoraapo
TemnoBoe paBHOBecue. Temneparypa u eé
24 P patyp 29.11.23
n3Mepenue. [kana remneparyp Llenbcus
o5 Wneansupiii raz B MKT. OcHoBHOE 05.12.23 bu6mmoreka [JOK
ypaBHenne MKT o https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIIepaTypa Kak Mepa cpeaHei
. bu6mmoreka [JOK
26 KHHETHYECKOU DHEPTUU JBHIKEHUS MOJIEKYIL. 06.12.23
N https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI 12.12.23
JlabopaTopnas pabora «M3mepenne
28 p vp p_, p 13.12.23
YAEIbHOU TEMI0EMKOCTH
29 N3onpoueccel B uACaTbHOM ra3e U ux 19.12.23 bu6mmoreka [JOK
rpaduueckoe mpecTaBICcHuE o https://m.edsoo.ru/ff0c570e
30 BuyTrpenHssa dsHeprus TepMOIUMHAMUYECKOU 20.12.23 bubnuorexa [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

CUCTEMBI U CHOCOOBI €6 U3MEHEHHUS.
KonudectBo TemnoTts u padborta. BHyTpeHHsIs
SHEPrus 0JJHOATOMHOI'O HJICAJIBHOTO Ta3a

https://m.edsoo.ru/ff0c5952

31 Buas! Tenonepenaun 26.12.23 brbmmorexa LOK
s pes o https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BELIECTBA.
bubmmoreka [IOK
32 KonuuecTBo TEIIOTHI Mpu TEIjIonepeaaye. 27.12.23
. https://m.edsoo.ru/ff0c5c36
AmabaTHBIN MpoIecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U €T0 09.01.24 bubnnorexa [JOK
NPUMEHEHUE K U30TPOIIECCaM o https://m.edsoo.ru/ff0c5efc
34 Heo6patumocTh MpoIieccoB B MPUPOIE. 10.01.24 bubmuorexa [JOK
BTopoii 3aK0H TepMOIMHAMUKH R https://m.edsoo0.ru/ff0c6230
[Ipunnun neicteus u K111 remoBoit bubnuoreka [IOK
35 16.01.24
MaIlUHBI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJJ 17.01.24
37 DKOJIOTHYECKHE TIPOOJIEMBI TETIJIOHEPT € THKN 23.01.24
38 O6o06maromuii ypok «MosteKyssipHas 240124 bubmuoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKH ' https://m.edsoo.ru/ff0c6938
KounTponbnas pabora o teme Eu6 1OK
nonmoTexa
39 «MounekynspHas ¢uszuka. OCHOBBI 30.01.24
yasphas ¢ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKIY
[TapooOpa3zoBanre U KOHICHCAIIHSL. bubnnoreka [JOK
40 31.01.24
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
41 AOGCOMIOTHAS ¥ OTHOCUTEJIbHAS BIAYXKHOCTh 06.02.24 bubnnoreka [JOK
BO3ayxa. HachleHHbIi map R https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue u
. bubmuoreka [JOK
42 amopdHble Tena. AHU30TPONHS CBOKCTB 07.02.24

KpHUCTAJJIOB. >KI/IL[KI/IC KpHUCTAJJIbI.

https://m.edsoo.ru/ff0c65f0
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CoBpemeHHbIE MaTepualbl

43 [1naBnenue u KkpucrauMzanus. Y aeapHas 13.02.24 bubmuoreka [IOK
Terutora 1iasienust. CyomuManust R https://m.edsoo.ru/ff0c6708
bubmmoreka [{OK
44 VYpaBHeHue TEII0BOro HanaHca 14.02.24
p https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tei. DIEKTPUIECKUH 3apsi/l. 20.02.24 bubnuorexa [JOK
JIBa BUJIa DIIEKTPUYECKHUX 3aps/I0B R https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, TUITIEKTPUKH U
46 HCI))J'I OBOJJHUKU 3aK(I:H COXpaHCHUA 21.02.24 bubnmorexa HOK
yip ) P R https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsia
47 B3anmopneuncrtsue 3apsnoB. 3akoH Kynona. 702,24 bubmuorexa [JOK
ToueyHBIN DIEKTPUYECKUH 3apsIT R https://m.edsoo.ru/ffOc6ces
Hanpsisk€HHOCTB MEKTPUYECKOro MOJIS.
48 [TpuHIUI CYyIIEpIO3UIINT IEKTPUIECKIX 28.02.24 bubmorexa LOK
p B yrep B p R https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCcKOro MmoJsl. bubnuoreka [IOK
49 05.03.24
IToTenmman. PasHOoCTH MOTEHINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 aniKT OCTaTHYECKOM noI;e 06.03.24 bubmmorexa [TOK
P ] e https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHULIAEMOCTb
bubmuoreka [JOK
51 DnexkTpoeMkocTh. KoHaeHncaro 12.03.24
P A P https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPA. 13.03.94 bubnnoreka [JOK
DHeprusi 3apsyKEHHOT0 KOHJIEHCAaTopa o https://m.edsoo.ru/ff0c72c0
Pemienue 3a1a4 no teme "IIeKTPOEMKOCTD
53 . 19.03.24
KOHJIEHCaTopa
[IpuHIMIT NERCTBUSA U IPUMEHEHNE
54 PHHIIILA P 20.03.24

KOHACHCATOPOB, KOIMMPOBAJIBHOTO aIrlapara,
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CTpYHHOTO MPHUHTEPA. DIEKTPOCTATHYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOIpruOopoB

DNEKTPUUYECKUM TOK, YCIIOBHS €T0
cymectBoBanus. [loctosuupiii Tox. Cuna

55 02.04.24
toka. Hanpsixenue. ConpoTusienue. 3aKOH
OmMa 1t yyacTka 1emnu
56 [TocnenoBarenbHOE, MapauieIbHOE, 03.04.24 bubmmoreka [{OK
CMEIIIAaHHOE COEJNHEHHE IPOBOIHUKOB. o https://m.edsoo.ru/ff0c74f0
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 09.04.24 bubnuorexa [JOK
3akon JIxkoyis-JIenna o https://m.edsoo.ru/ff0c7838
58 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 10.04.24 bubmuorexa [JOK
dIEeKTpUUecKoi nemnu. KopoTkoe 3aMbIKaHue. o https://m.edsoo.ru/ff0c7ae0
DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
59 16.04.24
METAJUIOB OT TEMIIEPATYPHI.
CBepXnpoBOAMMOCTh
DNeKTpUYEeCKUH TOK B Bakyyme. CBOHCTBA
60 P 17.04.24
JNEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U
. bu6mmoreka [JOK
61 MpUMecHas NpoBoIUMOCTh. CBoUCTBa p—N- 23.04.24
https://m.edsoo.ru/ff0c84ae
nepexojia. [lomynpoBoIHUKOBBIE TPHUOOPHI
DIEeKTPUYECKUH TOK B paCTBOpax U
62 pacriuiaBax 3JeKTPOJIUTOB. 24.04.24 bubnnoreka [JOK
DIIEKTPOJIMTUYECKAS AUCCOIUALIMSL. T https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTPUYECKUH TOK B raszax. Bu6 LIOK
- . nonroTeka
63 CamMOoCTOSITeNIbHBIM U HECAMOCTOSATEIIbHBIN 30.04.24

pa3psa. Monnus. [1nasma

https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DneKkTpuuecKue mprudopsl U yCTPOICTBA U HX

bubmuoreka [JOK

64 IpaKTH4ecKoe npuMeHenue. [Ipasuia 1 07.05.24 httos://m.edsoo.ru/FfOcB6fc

TEXHUKH 0€30MaCHOCTH
. bubnuorexa [JOK

65 O0600manmuil ypok «IEKTPOTTHAMUKAY 1 08.05.24 httos://m.edsoo.ru/ff0c88be
KoHnTpomnsHas padora 1o Teme

66 «Qnekrpocratuka. [1ocTosAHHBIMI 1 14.05.24 bubnnorexa [JOK
AIEKTPUYECKUN TOK. TOKH B pa3iInyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblit ypok. KonTponbHas pabota no bubnuoreka [IOK

67 1 15.05.24
TeMme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O6001maronuii ypox mo 1 21.05.24 bubmuorexa [JOK
teMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaunyecTBO 4YacoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka KonTpoabHubie A op
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
IlocTostHHBIE MATHUTEL M UX
1 B3anMoaeiicTBre. MarautHoe nose. Bektop 05.09.23 bubnuorexa [JOK
MarHUTHOM MHAYKIMU. JIMHUU MarHUTHOM T https://m.edso0.ru/ff0c9778
WHTYKITHHA
MarsuTHoO€ 10JIe TPOBOTHUKA C TOKOM. Bu6 1OK
HOIHOTEKA
2 OmnbiT Dpcrena. Bzaumoaercraue 06.09.23
peTel a https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
bu6mmoreka [IOK
3 Pemenne 3amau no teMe "MarHuTHoe 1oJie". 12.0923.
A https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C bubmuorexa [JOK
4 23.09.23
tokoMm. Cuita Ammepa. https://m.edsoo.ru/ff0c9acO
JleiicTBue MarHMTHOTO IOJISA Ha
5 BUK Cs 3apsSKECHH 4acTH Cuna 19.09.23 bubmorexa LOK
ABHIKYIIYTO p o - A https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwbl Jlopenia
DnekrpoMarHuTHas HHAYKIus. [lotok
BEKTOpa MarHuTHOU uHaykiuu. DJC
6 p AYEH A . 20.09.23
WHIYKIHUU. 3aKOH AIEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 26.09.23 bubnuoreka [IOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHIYKLIMH T https://m.edsoo.ru/ff0cal50
3 WHayKTUBHOCTE. SIBIEHNE CAMOMHAYKIMH. 27.09.23 bubnuoreka [IOK

O/1C camOMHIYKIIMK. DHEPrUsl MArHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

I10JId KaTYIIKHU C TOKOM. 9JI€KT’pOMaFHI/ITHOG
I10JIC

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MArHUTBI, JIEKTPOMAarHUTHI,

9 03.10.23
AJIEKTPOABUTATENb, YCKOPUTEIIN
AJIEMEHTAPHBIX YaCTHII, HHIYKIIMOHHAS TIeYb
10 O6o06matromuii ypok «MaraHuTHoe ToJie. 04.10.23 bubnuoreka [JOK
DIIEKTPOMArHUTHAS HHIYKIHSD) o https://m.edsoo.ru/ffOcab82
11 KonTponsHas pabora o teme «MaruutHoe 10.10.23 bubnuorexa [JOK
noste. DIIEKTPOMAarHUTHAST MHTYKIIUS» o https://m.edsoo.ru/ff0cad58
CB00OIHBIE MEXAHUYECKHE KOJICOaHUS.
12 INapmonnueckue konedanus. YpaBHEeHUE 11.10.23 bubnuoreka [IOK
rapMOHHYECKuX Kosiebanuii. [peBparienue T https://m.edsoo.ru/ff0caf06
SHEPTUU
Pemenue 3agau no reme "["apMoHnueckue
13 iy 17.10.23
KoJieOanus".
Kone6arenpabir koHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIC KOJICOAHUS B UACATLHOM
14 KOJIEOATEILHOM KOHTYpPE. AHAJIOTHS MEXK]] 18.10.23 Eubmorexa HOK
ype: Y o https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMH U JICKTPOMArHUTHBIMHU
KoJIEOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUs
bubmuoreka [JOK
15 SHEPTHH B UICAILHOM KOJIeOaTeIbHOM 24.10.23
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBienue o 3aTyxXaroMKUX KOJIeOaHHSIX.
Brma €HHbBIE MEXaHNYECKHE KOJICOaHs. bubnuoreka IIOK
16 Y 25.10.23 1

Pe3onanc. BHHY)KIICHHBIe
QJICKTPOMATrHUTHBIC KoJieOaHMs

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

[lepemennbIn ToK. CUHYCOUAJIBHBIN
IIEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO

bubmuoreka [JOK

17 07.11.23
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAQYEHHE CHJIBI TOKA M HAPSHKEHUS
Tpancdopmarop. IIpon3BoacTBO, Iepeada u
18 pascgop p- 1P e e 08.11.23
MOTPeOJICHNE IEKTPUICCKOM SHEPTUH
VYCTpoiCTBO U MPAKTUUECKOE MPUMEHEHHE
19 JIEKTPHUYECCKOT0 3BOHKA, I'eHEpaTOpa 14.11.23 bubmorexa HOK
P > ! SHEPETOP o https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKa, JTJMHUH IEKTpoTiepeaayd
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anekTpo3Heprun. KynbTypa ucoib30BaHus 15.11.23
AIIEKTPOIHEPTUH B TIOBCEIHEBHOW KUZHU
MexaHu4ecKre BOJHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb 1.11.23 bubnuoreka [IOK
PaCIpOCTPAHEHHUS U JUIMHA BOJIHEL. o https://m.edsoo.ru/ffOcca54
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI
3ByK. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa. bubnuoreka [IOK
22 22.11.23
Bricora Tona. TemMOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHuTHHIC BOJIHBI, UX CBOWCTBA U 58.11.23 bubnuoreka [JOK
ckopocTb. [lIkana 3eKTpoMarHuTHBIX BOJIH o https://m.edsoo.ru/ff0ccfe0
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
24 PHi pai A 29.11.23
Pa3Butue cpencts cBs3u. Paanonokanus
bubnnoreka [JOK
25 KontponpHas padota «KonebaHus v BOJTHBD) 05.12.23 1
https://m.edsoo.ru/ff0cc6f8
[IpsiMonMHENHOE pacIpOCTPaHEHUE CBETA B
26 OJHOPOIHOM cpeae. TodeuHbIi HCTOYHHUK 06.12.23 Bubmiorexa OK
P peae. o https://m.edsoo.ru/ff0cd350
ceera. JIyy cera
27 Otpaxxenue cBeTa. 3aKOHbBI OTPAKEHUS 12.12.23 bubnuoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

csera. [loctpoeHue n300pakeHUH B IIOCKOM
3epkaie

https://m.edsoo.ru/ff0cd4e0

[Ipenomiienue ceera. [lonHoe BHyTpeHHEE

bub6mmoreka [{OK

28 oTpakeHue. IIpenenbHbIN yroJ1 MoJIHOTo 13.12.23
p pea T https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPaKCHUSI

29 JlaboparopHas padota «/3mepenue 19.12.23 bubnuorexa [JOK
HOKa3aTeJIst TPEJIOMIICHUS CTEKIIa o https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E. Eu6 110K

nOIMOTEKA

30 ®dopMyIta TOHKOM JIMH3BL. YBEIUYCHHE 20.12.23

PMY. https://m.edsoo.ru/ffOcddle
JIMH3BI
Pemenne 3amau no teme «CBoOMCTBaA

31 . 26.12.23

M300pakeHUH B JIMH3AX)»
ucriepcust cBeta. CIIOKHBIA COCTaB OEI0T0

32 A P 27.12.23
ceeta. LIBerT.

33 Hutepdepentus ceta. udpakmms ceera. 09.01.24 bubnuoreka [IOK
JubpakuuoHHas pemeéTka o https://m.edsoo.ru/ffOced22
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK

34 10.01.24
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
Ontruueckue mpuOOpPhl M YCTPOUCTBA U

35 P P Ye1p 16.01.24
YCIIOBHS UX 0€3011aCHOTO MPUMEHEHUS
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOU

36 MmexaHuku. [locTynaTel cnenuaibHOU TEOPUN 17.01.24 Bubmorexa OK

] Y P R https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH

37 OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 23.01.24 bubnnoreka [JOK
3aMeUIeHHE BPEMEHHU U COKPAILLIEHUE JUTUHBI o https://m.edsoo.ru/ffOcfa42
DHeprus U UMMNYIbC PEISITUBUCTCKON Eufs OK

. nonMMoTeKa

38 yacTU1bl. CBA3b MACChI C SHEPTUEU U 24.01.24 1

HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KonTtponsHas padora «Ontuka. OCHOBBI

bubmuoreka [JOK

39 CIIENMAILHOM TEOPHH OTHOCUTEIBHOCTH 30.01.24 https://m.edsoo.ru/ffocf6f0
40 ®ortonsl. opmyna [Inanka. Sueprus u 31.01.24 bubnuorexa [JOK
uMIynbe (GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U BccnenoBanne GoTodPdeKTa. 06.02.24 bubnuorexa [JOK
OmeiTel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodrpdexra. YpaBHeHue
42 SH‘HmTeI(f“Ha I[an)lq)q)omaq);ema. «Kpacnas 07.02.24 bubnuotexa LIOK
https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JHasnenue ceera. Onbite [1. H. JleGenena. 13.02.24 bubmuorexa [JOK
XHUMHYECKOE JIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckre ycTpoiucTBa U MPaKTUYECKOE
44 npuMeHeHue: GpoTosaemMeHT, GoToaaTIuK, 14.02.24
CoJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «91eMEHTHI 50.02.24 bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna mo paccessHIIO 0-9aCTHII. 21.02.24 bubmmorexa [IOK
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojesb aToMa
bu6mmoreka [JOK
47 Hocrynarst bopa 27.02.24 https://m.edsoo.ru/ff0d0afa
W3nydyenue u norjomieHrue (GoToOHOB Mpu
48 nepg;oz[e aToMa ¢ OJHOIO yiOBH}I BHGII))FI/II/I 28.02.24 bubmnorexa [IOK
5 https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel ciekTpoB
BonHoBsie cBoMcTBa yacTull. BosHsl e
49 Bbpouns. KopnyckynsipHO-BOJIHOBOU 05.03.24 bubnuoreka [JOK

Ayallu3M. CnoHTaHHOE U BBIHYXKJICHHOC
HU3JTyUYCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf6f0
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50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOaKTUBHOTO M3ITYyYCHUS

06.03.24

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

Csowuctsa anbda-, 6eTa-, raMma-u3IydeHusl.
Bmmsane pPaaOaKTUBHOCTH HaA JXUBLIC
Opra’Hu3Mbl

12.03.24

52

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOMBI.
Anbba-pacniag. DNEKTPOHHBIA U
MO3UTPOHHBIM OeTa-pacnal. ['amma-
U3ITy4yeHue

13.03.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3W HYKJIIOHOB B s/ipe. SInepHble
peakuuu. Snepasid peaktop. [Ipodremst,
MIEPCIEKTHUBBI, SKOJOTUYECKHUE ACTIEKTHI
SAJIEPHOU SHEPTETUKHU

19.03.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HaOIIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoJieucTBUs. EnquncTBO pusmueckon
KapTHUHBI MUPa»

20.03.24

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHE.
CoJiHe4Hast cucTeMa

02.04.24

56

Comnnne. CoitHeyHast aKTUBHOCTD. MICTOUYHHK
sHepruu CoJiHIA U 3BE3]

03.04.24

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOW MOCIIEIOBATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUSI O IPOMCXOKICHUU U

09.04.24



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

spostrory COJIHIA U 3BE3]T

58

Muneunsin [1yre — Hama ['anakTuka.
[Tonoxenue u apmxenue CosiHLA B
lNamakTtuke. ['anaktuku. YepHbIe ABIPHI B
sIpax rajJakTHK

10.04.24

59

Bcenennas. Pa30eranue ranaktuk. Teopust
Bosemoro B3peiBa. PenukroBoe nznydyeHue.
MeraraiakTuka

16.04.24

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

17.04.24

61

KonTtponpHas padota «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

23.04.24

62

O6o06maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMATbHOM M ATHYECKOM
cdepax neqaTenbHOCTH YelloBeKa

24.04.24

63

O6o06matomuii ypok. Poss u mecto pusuku
Y ACTPOHOMMH B COBPEMEHHOM HAY4YHOM
KapTUHE MHUpa

30.04.24

64

O6o06matomuii ypok. Poss pusmaeckoit
TEOpHUH B (HOPMUPOBAHUY TIPEJICTABICHUHN O
(bu3nvecKoil KapTHHE MUpa

07.05.24

65

O6o06maromuii ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPA B O0IIEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pHupojie

08.05.24

66

PesepBHbIl ypok. MaruutHoe mnoiie.
ONEeKTpOMarHuTHas NHIAYKINS

14.05.24

67

PesepBHbIil ypok. Ontuka. OCHOBBI

15.05.24




CHGHH&HBHOﬁ TCOPHUH OTHOCUTCIIbBHOCTU

68 Pesepuslit ypok. KBanTtoBas ¢usmka. 1 21.05.24 bubnuorexa [JOK
DJIeMEHTHI ACTPOHOMUHM U aCTPOPU3UKH o https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

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

» dusuka, 10 kinace/ Msikumies I'.41., [lerposa M. A., CtrenanoB C.B. u apyrue,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHEepHOE
obmectBo «M3narensctBO «lIpocBenienue»

» dusuka, 11 kinace/ Msxues I'.41., [TerpoBa M. A., YronsaukoB O.C. u
npyrue, O0IIEeCTBO ¢ OTPAaHUUYECHHON OTBETCTBEHHOCTHIO «/[PODAY;

AKIII/IOHepHOC O6III€CTBO ((HBJI&TCJ'IBCTBO «HpOCBGIIIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. ®usuka. 10 xnacc. ba3zoBblit u yriayonéHHbIN YpoBHU. MeToIn4YecKoe
nocoOue ¢ ykazaHUsIMU K PELISHHUIO 3a/1a4 MOBBIIEHHON TpyaHocTu / JI. 3.
I'ennenmreiin,TA. A. bynarosa, A. B. Komkuna, Y. H. KopHusnbes.

2. ®usuka. 11 xnacc. ba3zoBbiit u yriayonéHHbI ypoBHU. MeToauyeckoe
nocoOue ¢ ykazaHUSAMH K PEIISHUIO 3a/1a4 MOBBIIIEHHON TpyaHocTh / JI. 3.
I'ennenmreiin, A. A. bynatosa, A. B. Komkuna, . H. Kopaumibes.

3. MockoBkuHa E. I'., Bonkos B. A. ®usnka. 10-11 kmaccel. CoOopHUK 3a1a4.
OIr'ocC.

4. A.Il. PeimkeBuu. @usnka. 3agaynuk: 10-11 kimaccel

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
http://school-collection.edu.ru
https://resh.edu.ru/

https://infourok.ru

https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41c97c
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