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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIETOo
oOpa3zoBaHus pa3padOTaHa Ha OCHOBE IOJOKEHHUWA U TpeOOBaHUIl K pe3yjbpTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbix B OI'OC
COO, a Takxke ¢ yd€roM enepanbHOl pabodeil mporpaMMbl BOCHHUTAHUS H
KOHIIEMINK TpenofaBaHus ydeOHoro npeamera «Dusmka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuiickon Denepanuy, peannu3yommx OCHOBHBIE
o0pazoBarenbHbIe MPOTPAMMBI.

Copepxanue mnporpammbl 1o (u3MKe HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYyYHOM KapTUHbI Mupa oOyuvarommxcs 10-11 kiaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3ed (U3MKM C €CTECTBEHHO-HayYHbIMM Y4eOHbIMU mpenMeramu. B Hel
OTPEEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUs (DU3MKU HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHMsl, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIEC,
MeTaInpeaMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3rke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca GU3UKK HAa 6a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0y4eHus.

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxatorem Mupe. [IIkonpHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbu3nyeckoir reorpadueir um actpoHomueid. Mcmonb3oBaHWE W aKTMBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM  OmpeneNsieT Xapakrep ©  pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJYYEHHUSI HOBBIX MAaTEpHAJIOB C 3a/IaHHBIMU CBOWCTBAMHU U JPYTHUX.
N3yyenne ¢Gu3MKHM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (GOPMUPOBAHHWE YMEHUN MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS NIPU BHITIOJHEHUU UMHU YYE€OHBIX UCCIEAOBaHU.

B ocHoBy kypca ¢usuku Uit ypoBHS CpelHEro ooiiero o0pa3oBaHUs
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLMIBI €ro
OCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (U3HKA
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYECKON HayKH, OCMBICICHHE CBSI3H Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaonoti uanpaenennocmu. Kypc Qusukm  mnpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPHIIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€301acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX  MPEACTaBICHUSAX O TMPHUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIPHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexe
BCEro 3a CUET OpraHu3aldd 3KCHEPUMEHTANIBHOU AESITEIbHOCTH O00YyYaroluXCs.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKTUYECKUX paboT. BolAeneHne B yka3aHHOM IepeyHe J1abopaTopHBIX padoT,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
o0yYaronMMucs yMEHUSIMA IPOBOJUTH KOCBEHHBIE H3MEpPEHHUsI, HCCIEAOBAHUSA
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIbIO, TO3BOJISIONINE IPUMEHATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromue BbIOOpa (U3MYECKON MOJENu i CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 00IIero 00pa3oBaHus TOJDKEH U3y4aThCsl B yCIOBUSX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKJIa. B kaOuHere (U3UKHU JOIDKHO OBITh
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKE YYCHHUECKHX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICIOBAHMUSI  M3y4YaeMbIX  SBIEHUA W  MPOIECCOB, OMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JBYX OOy4Yarommxcs. TeMaTHdecKhe KOMIUICKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3Yy4YCHHS (GU3UKHU B 0011IeM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOIIMXCS K HAyIYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIbCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSIM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue TpeNCTaBICHUNA O PONAM (PUIUKU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIIeIyIoNMX 3a7ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 001mX (br3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yYMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
MPAKTUYECKUX PEIIEHUN B TOBCEIHEBHOM KU3HU;

e OCBOCHHE CHOCOOOB pEIIEHUs pa3IMYHBIX 3a7a4 C SBHO 33JaHHOMN
bu3ndecKo MOMCNbIO, 3aJad, MOAPa3yMEBAIOIINX CAMOCTOSTEIHHOE
co3nanue GU3NIECKON MOJICIH, aJIeKBaTHON yCIIOBHSIM 3aJ1a4H,

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPHUHIMIOB JECUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOUTYIO
cpeny,

e OBJAJCHUE METOJAaMH CAaMOCTOSTEIHHOTO IUIAHWPOBAHUS W TPOBEIACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OTIpeIeICHHS TOCTOBEPHOCTHU MOYYEHHOTO Pe3yJIbTara;

e CO3JIaHWE YCJIOBHH I Pa3BUTHS YMEHHI MPOSKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEJICITIO).

[Ipemmaraembrii B mporpamme 1o (GHU3WKE TEPEUYCHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3SKcliepuMeHTa M TEOPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

MopenvupoBanue (pU3NYECKUX SBICHUNA M TpolieccoB. HaydHble THMOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble ¥ UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CroxeHnue nepemMeneHnii U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiiHoe  aBwkeHue. JIBUKEHME  MaTepuaIbHOM  TOYKM  TIO
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC TIEPEAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IYyTSIMHU, MNPOWIEHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TtsaroreHusa. Cuma Tspkectu. llepBas KocMmudeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBHXKEHUE a0COIFOTHO TBEPOTO TeJa.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBUil paBHOBECUST TBEPAOrO TEla, HMEKOMIET0 OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprust marepuaibHOMl Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTECHLIHAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM HSHEPrUHM CHCTEMBI TElL
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMOJICHCTBUSL YacTHUI[ BellecTBa. MoJenu CTPOEHUs Ta3oB, XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJCaIbHOTO raza. AOCONIOTHAs TeMmIilepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompolecchl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeACTaBIECHUE H30MPOIECCOB: HM30TEpPMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJ OPraHUYECKUX COCIUHEHUM.

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnblIThI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HJICAJIBHOrO Tasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenoranue 3aBUCUMOCTH MEXKIy NTapaMeTpaMU COCTOSIHUSI pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3y4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTaus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBoil mamuHbl. [ukn KapHo u ero xo3¢d@dUIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEUCTBHEM CXKATOTO BO3/yXa, HarpeBanue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIIsI BHYTPEHHETO CIrOpPaHUsl, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopnuie pabomol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3Ayxa. HacellleHHBIM nap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JTABJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopHbie Tesna. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpeMmeHHblE Marepuaibl. [lnaBieHune u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUsI COBPEMEHHBIX MaTEpUajoB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Halntonenue HarpeBaHusl U IJIaBJIEHUS KPUCTAJUIMYECKOrO BEIIECTBA.

JleMoHcTpanusi KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. djaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpudecKuil 3aps.
Onextpuueckoe mone. Hampsok€HHOCTh anekTpuueckoro mnosst.  ITpuHnmn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B SJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 11 MOJaHOM (3aMKHYTO#) 35iekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuMecHast MPOBOAUMOCTH
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
pazpsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN 1O/, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue JIIEKTpOABHKYLIEM cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoil pa3psa 1 TpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenne xypca ¢uszmku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBIEHWE, HAy4YHBIA (akT, rumore3a, (Ppu3myeckas BEIWYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naponasi TypOrHa, ObITOBOM XOJOAWIBHUK, KOHAUIMOHED, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIEKTPOOCBETUTEbHBIE MMPUOOPHI, rabBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocTrositHHbIE ~ MarHuThl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX TOJIeW. JIMHMM MarHUTHOW WHAYKIUU. KapTMHa JMHUM MarHUTHOU
VHIYKUWH OJISI TOCTOSIHHBIX MArHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
IPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoeicTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
VHAYKIWAHA. OIJEKTPOABMXKYIAS CWia HWHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. OJNEKTPOABHXKYIIAS CUJIa HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATENIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NHnyKTUBHOCTB.  SIBIIEHME CaMOMHIOYKLMHU. OJIEKTPOJABMXKYIIAas CHJIA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYILIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENDb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUH.

Pa3znen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0ATeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaromux kKoneOaHusX. BoiHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaadya U MOTPEOICHUE DIECKTPUUYECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUHU dJIEKTpoIiepeay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CBoOOAHbBIE ANEKTPOMATHUTHBIE KOJICOaAHUSI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Yuenuueckuii skcnepumenm, 1abopamophule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUNHbLE 60 IHb

Mexanudeckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBIL. Y CJIOBUS M3IIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3J1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIICH Cpe/ibl.

TexHu4eckue yCTpPOMCTBA M MNPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi TUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, Moaspu3auus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus cBera. CnoxxHbl cocTaB Oenoro cBeta. LBer.

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUUECKON ONTUKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YciaoBue HaOII0ACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue nunrepdepeHiiuu ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAJIbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJISA CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKON YAaCTHUIBl. DHEPIUs
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI
dororddexra. YpaBuenue DinmTeitHa st hoTodddexra. «KpacHas rpanunay
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(]heKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBreie cBoiicTBa yactuil. Bomusl e bpoiisa. KopnyckynsipHO-BOJTHOBOM
JyaJTu3M.

CnoHTaHHOE M BBIHYKJICHHOE U3JTyUYCHHE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYEHUSI.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTpPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON SHEPrETUKU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpoMCTBa U MPAKTHYECKOE MPUMEHEHHE: JO3UMETpP, KaMepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otanbl pa3BUTHUs acTpoHoMuU. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J[MarpamMma «CIEKTpaIbHBIM KIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTanbl KU3HU 3BE3]L.

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonpiioro B3psiBa. PeMKkTOBOE M3IIyUeHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Yuenuueckue nabniooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usa CeBEpHOTro MOIYIIApUs U SIPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp ¢usuku u acTpOHOMHUM B IKOHOMHYECKOM, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEI0BEKa, pOJib U MECTO (PU3HKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMeTrHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEINPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKUHH HA OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW NPUPOJE, ONTUYECKUE SIBJIICHUS B )KUBOM IPUPOAE, NECUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



l'eocpagpua: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX pYa,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonocusi: JMHUAU BJIEKTpOIlepeaay, TeHepaTop MEepPEeMEHHOro0 TOKa,
AJIEKTPOJBUraTeNb, WHAYKIMOHHAs II€Yb, pajap, paJluONpPUEMHHK, TEIEBH30P,
anTeHHa, Teledon, CBU-meuyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbI YPOBEHb) JOJIKHO O0ECHEUYUTh JOCTUKEHHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONbITA M OMbITA JCATEIBHOCTH B MPOILIECCE peaii3allid OCHOBHBIX HaIpPaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOIICYEIIOBEUECKUX T'YMAHUCTUYECKUX H
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHONW OpraHU3aIINH;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uxX QYHKIUSMHA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCHUHCKHX YUEHBIX B 00JIACTH (DU3UKH U TCXHUKU,

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO ITOBEICHUS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

WHTEpPEC K pa3uyHbIM cdepam mpodhecCHOHATBHOU MeATEILHOCTH, B TOM
YKCIIC CBA3aHHBIM ¢ (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun U peam30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TIAHBL

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(U3KMKK HA TIPOTSKCHUH BCCH KU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh DIKOJIOTHMUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHICCKHIX TTPO0IIeM;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUSA 1€ YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA;

pacIipeHre OIbITa JESATeIbHOCTH SKOJOTMYECKOH HAINpaBJICHHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs QU3HUECKON HAYKH;

OCO3HaHWE IIEHHOCTH HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUsT  (U3WKA  OCYIIECTBIATH  IPOCKTHYID H  HCCIEIOBATEIIBCKYIO
JeSTeIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNeNATh UEIH ACATEIbHOCTH, 3a/1aBaTh IapaMEeTPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMST B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUHN JEATEILHOCTH;
KOOPJAMHUPOBATh H  BBINONHATH pabOTy B YCIOBHUSIX  PEAbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble nccieaoBare/bCKHue TeiCTBUSA .
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB peuIeHusl 3a1ay (PU3MYECKOro COAEPKAHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BUAAMU JIEATEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThI Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJauMpoBaTh COOCTBEHHBIE 3aJayd B 00pa30OBATEIbHON
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIIN OIBIT;

YMETh MEPEHOCUTh 3HaHHWA 10 (U3UKE B MPAKTUYECKYIO 00JacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE OAXO/AbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (U3UUECKOTO COJEp KaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHMBATh JJOCTOBEPHOCTh UH(POPMAIIHH;

UCIIONIB30BaTh  CpeACTBA  MH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pEeCcypcocOepeXeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YPOKax (U3HKU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C ydé€ToM OOIUX
MHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS II0 €€ JOCTHUKEHHUIO: COCTABIATH IUJIaH JCUCTBUU,
pacrpenensiTb pojid ¢ YY€TOM MHEHHM YYacTHUKOB, OOCYXAaTh pe3yJIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Yy4YaCTHHMKA KOMaHIbl B
o0Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE NPOEKTHI, OLEHUBATh HJAEHM C IIO3ULIUA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JESATEIBHOCTh B 00NAacTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aj/1a4, IJIaH BHIMOJIHEHUS MPAKTUYECKONW paboThl ¢ YIETOM HMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUM;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO JPYAULMU B 00JIaCTH
(U3KKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KyIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONB30BaTh MPUEMBI PeIICKCHH IIJIsl OLICHKH CHUTYaIlH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATHh PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

PUHUMATH Ce0sl, MTOHUMAsi CBOU HEJOCTATKH M JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToB
NEeATETHbHOCTH,

PU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B mporecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEPIIICHCTBYETCS HYMOLIMOHAITbHBIH UHTEIJICKT, IpeInoararIun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATBHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHHMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJs M3 CBOMX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOUAIOIIUX CITOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peIiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 10 kjacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YyYaIOIMNUXCS YMCHHH:

JEMOHCTPHUPOBATh Ha IPUMEpax pPojab U MECTO (U3HKH B (POpMHUpOBAHHH
COBPEMEHHOM HAyYHOW KapTUHBI MHUpA, B Pa3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJICH;

YYUTBIBATh TPAHMUIIBI TPUMEHECHHS H3YyYCHHBIX (DU3UUYCCKHX MOJCIICH:
MaTtepualibHas TOYKa, MHEpLUUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
UJICATbHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUYCUHBIN
AJICKTPUYCCKHUH 3apsi1 MPU pellieHn: PU3NIECKUX 3a/1a4;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJIMHAMUKH:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIKEHUE 10 OKPY)XKHOCTH, WHEPIIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyYHOBCKOE NBHXKEHHUE, CTPOCHUE >KUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBecHE, WCIapeHue, KOHACHCAIMs, TUIABJICHHUE, KPUCTAJUTM3aIUs, KHUIICHHE,
BJIQXHOCTh BO3/TyXa, IMTOBBIIICHHUE JAaBJICHHS Ta3a MPU €0 HarpEBaHUU B 3aKPHITOM
cocyle, CBsA3b MEXKIy IapaMeTpaMu COCTOSHHMS Ta3a B H30IpoIieccax,
ANIEKTPHU3ALUS TEJl, B3AUMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE JBM)KCHHE, UCIOIb3YysSd (PU3NYECKUE BEITUMYUHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTEHIMAIbHASI DHEPTUs, MEeXaHU4ecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(bU3HYEeCKUil CMBICTT HUCIHOJIB3YeMbIX BEIMYMH, WX OO0O3HAYCHHWS W CIUHMUIIHI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTHMHU
BEJIMYMHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIUIOBHIE CBOMCTBA TEN M TEIUIOBBIC SBJICHUS,
UCTIONIB3Ysl (DM3WYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPTrHs XaOTHYECKOTO JBIDIKEHHUS MOJICKYJI, CpeaHEKBaApaTHIHASL
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJE3HOTO JEUCTBUS TEIJIOBOTO JIBUTATENsA; MPH ONMUCAHUU
MPaBUIBLHO TPaKTOBaTh (DM3UYECKUH CMBICT HWCIOJIB3YEMBIX BEIWYWH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMKCHIBATh N3YUCHHBIC DJIEKTPUIECKHE CBOWCTBA BEIECTBA U DJIEKTPUICCKUE
SBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DJCKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE TOJIe, HAPSHKEHHOCTD TOJIs, MOTEHIINAN, pa3HOCTh IMOTEHIINAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3yEMbIX
BEIMYNH, WX OOO3HAYCHHS W CIWHUIIBI, YKa3bBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHAIM3UPOBaTh (PU3MUYECKHUE TPOIECCHl U SBIICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXPAaHCHUS MEXAHWYECKOW OJHEPTruHu, 3aKOH COXPAHCHUS WMITYJIbCa,
IPUHITUI CYTICPIIO3HUIIMKA CHJI, TIPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON PHEPTrUU TETUIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANMEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUA MAIIMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BaHUS B
ITOBCEIHEBHOM KHU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath mpoOiieMy/3aady M TUMNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIIOKEHHOTO OO0OPYIOBaHHUSA, MPOBOJAUTH OMNBIT H
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHUsT M HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (U3MYECKUMH  BEJIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3ybTaThl IMOJYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOBI MO pe3yJIbTaTaM UCCIIeI0BaHNUS;

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MpHU MPOBEACHUU HCCIIECIOBAaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENbHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHBIC 3a7add C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaju3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEoOXOouMble NIl €€ pelIeHus, NMPOBOJUTH Pacu€Tbl M OLIEHUBATh PEAaJbHOCTDH
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pemaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUNBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ NpPHU  pPEIIeHHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOIMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTABJICHUS YYEOHONW M HAay4YHO-TIOMYJIAPHON MHGOPMAILIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJAHEBHOM XU3HU
Uil o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIlEHUH ¢ MPUOOpPaMU U TEXHUYECKHUMHU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>Kalollel cpejie;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUSAX, aJ€KBATHO OICHUBATh
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIIEMBI.

K kxonmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B Pa3BUTUH COBPEMEHHOU TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOJAEH, LIEJIOCTHOCTh U €AUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpH perieHuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKU: DJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUSA TOKA, B3aUMOJIECHCTBHUE
MarHuTOB, DJICKTPOMarHuTHas WHAYKUUs, JACHCTBHME MArHUTHOrO TIOJS Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakuus ¢ MOJApU3alUs CBETa, JUCIEPCUS] CBETA,
dboTornekTpudeckuii 3gdext (hoTodrddekT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

OMUCHIBATh M3YUYCHHBIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, JIEKTPOJBHKYIAsl Cuia, paboTa TOKa,
WHIYKIHUS MAarHUTHOrO IMojs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTB
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJIGKTPOMArHUTHBIX KojeOaHul, (OKyCHOE paccTosiHue H
ONTHYECKasi CHJIa JIMH3bI, TIPU OMHCAHUM MPABUIBHO TPAKTOBATh (DU3MUYECKUU
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHL, HCIOIb3YS
¢dus3ndeckue BEIMYUHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



94acTOTa CBETA, SHEPTHs U UMIYJLC (OTOHA, IEPUOJ TIOJTypactana, SHEPTHs CBI3U
ATOMHBIX SIJIep, MpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIUYUH, MX O0O3HAYEHUs] U €IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIONIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEIBHOTO U MapaieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHWUs HPHEPryu, 3aKOH COXPAHEHHUsS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTr0 3apsjia, 3aKOH COXPAaHEHHMsS MACCOBOIO YMCIIA, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIlIbI, 00JIACTH)
IPUMEHUMOCTH;

OTpe/IeNsATh HAlPpaBJIECHUE BEKTOPA UHIIYKIMA MAarHUTHOTO TOJIs MPOBOIHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UYECKUX SBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHUM: MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaATh ONTUMAJIbHBIA CHOCOO M3MEpPEHHS U HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX WU3MEPEHUM: MPU 1TOM KOHCTPYUPOBATH YCTaHOBKY, (DUKCUPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH B BUJIE TAOJIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-MUCCIENOBATENbCKOW U IMPOEKTHOM
JESTEIBHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOouMbIe NIl €€ pelleHus, NMPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKJIECHHII C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nYeCcKue SIBICHUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTABJICHUS] Y4EOHONW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyYECHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(HOPMAIIHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

OPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHON >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHHS B OKPY>KalOILEn CpeJIe;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE pacCMAaTPUBAEMON MTPOOTIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUBUKA U METO/JAbI HAYUYHOTI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3nKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > 0 0 https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika 0 0 https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bubmmorexa [IOK
' @da30BbIe NIEPEXOIBI 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
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [JOK

41 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4 [TocTosanHHBIN 51eKTpUYECKUil TOK. TOKH B 12 bubmmoreka [JOK

' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72

Wroro no pazneny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHudeckue U 3J1€KTPOMarHUTHbIE 9 0 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 10 0 3
Onrica https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 0 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 C) i 6 0 0
FICMCHTDT KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 0 0 bu6nuoreka [JOK



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

4.3

ATOMHOE AP0

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

bubmunorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = oOpa3zoBaTesbHbIE

padoThbI padoTsI
pecypchl

®du3uka — Hayka O IPUPOJE.

1 Hayunsie MeT(})I,Z[BI HOEH;)HI/?}I 1 0 0 bubmmorexa LOK

07.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpY’KAaroIIero Mupa
Posne 1 MecTO Gu3uKu B

5 (hopMUPOBaHUH COBPEMEHHOI 1 0 0 bubmuoreka [IOK
Hay4HOU KapTUHBI MUDA, B 08.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSITETbHOCTH JTIOJICH
Mexanndeckoe OBUKEHUE.

3 OTHOCHUTEIIPHOCTh MEXaHHUYECKOTO 1 0 0 bubmuorexa [JOK
neuxkenus. [lepemelienue, CKOpocTb, 14.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE TIpsIMOTMHEITHOE 1 0 0 bubnmnoreka [JOK
JBUYKEHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620

5 CBobOoaHoe majzeHue. Y CKopeHue 1 0 0 bubnuorexa [JOK
CBOOOIHOTO MaIEHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc

5 PaBHOyCKOpEeHHOE NPSIMOJIMHEWHOE 1 0 0 bubnmoreka [JOK
JBIKEHUE 23.09.2023 | https://m.edsoo.ru/ff0c372e
KpuBonnHeliHoe 1BUKEHUE.

7 JIBrm>keHHE MaTEpUAIbHON TOUKH I10 1 0 0 bubmmorexa LOK

28.09.2023 |  https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunuun otHocutensHocTH ["anumnes. 1 0 0 bubnnorexa HOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada

WuepimanbHbie CHCTEMBI OTCYETA. 29.09.2023 | https://m.edsoo.ru/ffOc3be8
IIepBeb1it 3axk0oH HproToHa
Macca tena. Cuna. [lpunnun
9 cynepno3uiu cui. Bropoii 3akon bubmmorexa LOK
. 05.10.2023 | https://m.edsoo.ru/ff0c3be8
HerotoHa 1151 MaTepuanbHON TOUKU

10 Tpetuit 3akoH HproToHa 11151 bub6nmoreka [IOK
MaTepuaIbHbIX TOUEK 06.10.2023 | https://m.edsoo.ru/ffOc3be8
3aKkoH BceMHUpHOTo TsroteHusi. Cuia

11 TsokecTu. [lepBas kocMudeckas bubmorexa [TOK

12.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
Tena 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuia tpenus. KoagdunueHT tpenns.

13 Cua CEHpOTI/IBJ'IeI?I/I(i:I ;pn JIBI/IieHI/II/I bubmorexa [TOK

19.10.2023 | https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WUJTH Ta3e
[TocTynaTenbHOE U BpanaTeIbHOE

14 JBIDKEHHE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [JOK
MowmenT cuibl. [1nedo cunbl. YcnoBus 20.10.2023 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOIO Tela
HNMnynsc MaTepuanbHOU TOUKH,

15 CUCTEMBI MAaTECPUAIIBHBIX TOYECK. bubnnorexa JOK
NMnynbc cunbl. 3aKOH COXpaHEHUs 26.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE JIBIDKCHHE
PaGota 1 MOIITHOCTH CHITHIL.

16 Kunernueckas sHeprus bubnmnorexa [JOK
MaTepHuanbHOI Touku. Teopema 00 27.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEPrun

17 [loTeHunanbHas SHEpPrusl. bubnmnorexa HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[orennmanbHast SHEPTHSI YIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBI.
[lorennuanbHast SHEPrHs Tesa BOIU3U
MOBEPXHOCTHU 3eMIIU

09.11.2023

https://m.edsoo.ru/ff0c46la

18

[ToTeHnmanbHbIE ¥ HENOTEHIINATIBHbIC
cuibl. CBsi3b pabOTHI
HENOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPrUH CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHHUUYECKOM
SHEPTUH

10.11.2023

butmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTopHas pabota
«MccnenoBanue CBs3M pabOThI CUITHI C
W3MEHEHHEeM MEXaHHUYECKON SHepruu
TeJia Ha IPUMEPE PACTSIKCHUS
PE3NHOBOTO KI'yTa»

KonrtponsHas pabota o teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

16.11.2023

17.11.2023

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKOM Teopuu. bpoyHOBCKOE
nswkenue. Auddyzus

23.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBIKEHUS U
B3aMMOJICHCTBHUS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPIBIX TEI

24.11.2023

23

Macca monekyn. KonnyectBo
BemiectBa. [locrosHHas ABoraapo

30.11.2023

24

TennoBoe paBHOBecue. TeMmmepaTtypa
u e€ nu3mepenue. lllkana remneparyp

01.12.2023



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHeHne MKT 07.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHell KWHeTUYECKON YHEPTUH bubnmnoreka [JOK
JBUKEHMSI MOJIEKYJI. Y paBHEHUE 08.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI 14.12.2023
JlaGopaTopHas pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEKITY
rapamMeTpaMu COCTOSTHUS 15.12.2023
pa3peKEHHOT0 Ta3ay

29 N3omporeccel B neanbHOM Ta3e U ux bubmmoreka [IOK
rpaduveckoe MmpeCcTaBIcHIEe 21.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crroco0sI e€ m3MmeHeHns. KoamdaecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss 22.12.2023 |  https://m.edso0.ru/ff0c5952
SHEPTHUS OJHOATOMHOTO UJICAITBHOTO
rasa

31 Buasl Tenonepenaun bubnnorexa LIOK

28.12.2023 | https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEII0EMKOCTh BELIECTBA.

32 KonuyecTBo TemnoTs! pu bubmuorexa [JOK
Terionepenaye. AnuadaTHbBIN 29.12.2023 | https://m.edsoo.ru/ff0c5c36
rporuecc

33 [TepBbIit 3aKOH TEPMOJAUHAMUKH U €TI0 bubnuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

NpPUMEHEHHUE K U30TPOoIieccam 11.01.2024 | https://m.edsoo.ru/ffOcSefc
HeobpaTumoc 0LIECCO
34 npu (I)) ZHII;ITOTZ; I:3)3111<l0H o bubmmorexa [JOK
PHpOAe. BTOP 12.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpuntun aeiictus u KI1J1 TermoBoit bubmuorexa [JOK
MaIlIMHbI 18.01.2024 | https://m.edsoo.ru/ff0c600a
K KII
36 Hukn Kapno u ero KIT/J 19.01.2024
37 DKOJIOTHYECKHE TTPOOIEMBI
TETJIOOHEPTETUKH 25.01.2024
38 O606maromuii ypok «MonekymspHas bubmuoreka [IOK
¢u3nka. OCHOBBI TEPMOJMHAMUKI 26.01.2024 = https://m.edsoo.ru/ff0c6938
Kontpoinbnas padoTa o teme
39 «Momnexkynspraast pusuka. OCHOBBI bubmmorexa [TOK
P ’ 01.02.2024 = https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [Tapoo6pa3oBaHue 1 KOHIEHCALUS. bubnmnorexa [JOK
Hcnapenue n kunenue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAs 1 OTHOCHUTEIIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachlleHHBI bubmorexa LHOK
AYRE o 08.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannuueckue u
aMop(dHbIe Tes1a. AHU30TPONUA
42 01301711)((:213 KpUCTAJIIOB }KTI;IP KHe bubsmorexa LHOK
P A 09.02.2024 | https://m.edsoo.ru/ff0c65f0
Kpuctaisl. CoBpeMEHHbIE
MaTepHabl
[InaBnenue u KpucTaUIU3aLMSL.
43 VY nenbHas TEIUIOTA IUIABICHHUS bubmorexa HOK
' 15.02.2024 | https://m.edsoo.ru/ff0c6708

Cy6numarnus



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bu6nunoreka [IOK

44 §)
Y PABHCHHE TEIII0BOTO dasaHca 16.02.2024 | https://m.edsoo.ru/ff0c6820
Onextpuzanus Tell. JINEKTPUYECKUN
45 3apsi. JIBa BHIa SJIEKTPUYECKHUX bubmorexa HOK
PAL. A P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsioB
ITpoBo , IN3JIE
46 H(I))JI BH H(I){;I; HHI/?I?I/I H3:IT(I::IZI/(I)>I: aHEeHUA Bubmiorexa ITOK
YHpOBOA ’ P 29.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
BzaumoperictBue 3apsinoB. 3aKoH
47 Kymnona. ToueyHEIN 3IIEKTPUIECKUIT bubmmorexa TIOK
y ’ P 01.03.2024 | https://m.edsoo.ru/ffOc6ces
3apsi
Hanpsxk€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3uuuu bubnuorexa [JOK
AJIEKTPUICCKUX ToJIeh. JIMHIM 07.03.2024 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui 3JeKTpOCTaTHYECKOTO
49 noxnd. [lorennuan. Passocts Bubmaorexa ITOK
' . 14.03.2024 | https://m.edsoo.ru/ff0c6f00
OTEHIMATIOB
IIpOBOIHUKA U JUDIEKTPUKU B
50 BHI;KT J(I)CTaTI/I‘-IE;[::KOM ncie bubnmorexa [TOK
p ' 15.03.2024 | https://m.edsoo.ru/ff0c7018
JysnexkTpudeckasi MPOHUIIAEMOCTh
N bubmuorexa [JOK
1 . K
> IeTpogmKocTs. Korercarop 21.03.2024 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apsHKeHHOTO buGnnorexa LIOK
A pa- p p 22.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa
JlabopaTtopHas padota "N3mepenne
53 ..
3JEKTPOEMKOCTH KOHIeHcaTopa" 04.04.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHIUI NeiCTBYA U IPUMEHEHHE
KOH/JIEHCATOPOB, KOMIMPOBAJILHOTO
arnmapara, CTpyHHOr0 IIpUHTEpa.
OnexTpocTaTHdecKasl 3aIIuTa.
3a3emiieHHE 3JIEKTPOIpUOOpOB

05.04.2024

55

[IpuHIMIT NENCTBYA U IPUMEHEHHE
KOH/JIEHCATOPOB, KOIIMPOBAJIBLHOTO
arnmnapara, CTpyHHOI0 IIpUHTEpa.
DnexTpocTaTHdecKasl 3alinTa.
3a3eMiIeHHE AJIEKTPOIpUOOpOB

05.04.2024

56

57

[MocnenoBaTensHOE, MapauIeIbHOE,
CMeIIaHHOE COeIMHEHHE
poBoIHUKOB. JIaGopaTopHas pabora
«M3ydyeHne cMenaHHOro COeUHEHUS
PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO
Toka. 3akoH J[xoynsa-Jlenna

0.5

11.04.2024

bubmmorexa [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 1151 MOJTHOM (3aMKHYTOM )
anekTpudeckou uenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M3mepenne DJIC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

12.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAS MPOBOJIUMOCTD TBEPIBIX
METaJIOB. 3aBUCHMOCTH
COHpOTI/IBJIeHI/ISI MCETAJIJIOB OT
temriepatypbl. CBepXIIpOBOIUMOCTh

18.04.2024

60

DJIEKTPUUYECKUH TOK B BAKyyMe.
CBoMCTBa 3JIEKTPOHHBIX ITYYKOB

19.04.2024

61

[TonynpoBoiHUKH, X COOCTBEHHAS U

bu6mmorexa [IOK



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

pUMECHas MPOBOAUMOCTE. CBOMCTBA 25.04.2024 | https://m.edsoo.ru/ffOc84ae
p—~n-nepexona. I1omynpoBOIHUKOBBIE
prOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U

62 pacriaBax 3JIEKTPOIUTOB. 1 bubnmoreka [JOK
DIEKTPOTUTHYECKAS JTUCCOIIAAITHS. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
DnexTpoan3
DNEKTPUUECKHA TOK B ra3ax.

63 CaMOoCTOSITENIbHBIN U 1 bu6mmoreka [IOK
HECAMOCTOSITEIbHBIA pa3psl. 03.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DJexTpudecKkre nNpudopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuna TexHuKH 10.05.2024 | https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o006mmarmuii ypox 1 bubnmnorexa HOK
«DNEKTPOAMHAMUKAY 16.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbhas pabora o teme

66 «Inexrpoctartuka. [locTosHHBIN 1 bubnmnoreka [JOK
3JeKTpUdYecKuid ToK. Toku B 17.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3ITUYHBIX CpEeIax»

67 Peseprubiil ypok. KonTpoiasHas 1 bubmmoreka [JOK
pabota mo Teme "IIeKTpoIuHAMHKA" 23.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O6001maronuii ypok 1 bubnmnorexka [JOK
o temam 10 kiacca 24.05.2024 = https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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 KJIACC

Kosan4yecTBo 4acos JJIeKTPOHHbIE
Ne Hdara undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue u3ygeHus 06pazoBaTeIbHEIC
padoTbI padoThI
pecypchl
[TocTosiHHBIC MATHUTHI U X

1 B3auMo/ieiicTBUe. MarHuTHoe ToJe. 1 0 0 bubmuorexa [JOK
BekTop MarHuTHOM UHAYKIUU. 07.09.2023  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHIYKIUU
MarauTHO€ noJie MPOBOIHUKA C

5 TokoM. OnbIT Dpcrena. 1 0 0 bu6nuoreka [JOK
B3aumopeiicTBre MPOBOIHUKOB C 08.09.2023 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue 1 0 1 bu6nmnoreka [JOK
MarHUTHOT'O MOJISl KATYIIKH C TOKOM» 14.09.2023 | https://m.edsoo.ru/ffOc98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
IIPOBOAHMK C TOKOM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 0 1 bu6nmoreka [JOK
«UccnenoBanue neicTBUA 15.09.2023 | https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS1 Ha

5 JBIDKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 0 0 bubnmorexa [JOK
Cuna Jlopenma. PaGoTa cuibl 21.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexTpoMarHuTHast UHAYKIM. [ToTok

6 BEeKTOpa MarHuTHOM uHAYKIMH. DJC 1 0 0 99 09 2023

WHAYKIUH. 3aKOH 3J€KTPOMarHUTHOM



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

nHaykunn Papanes

JlaboparopHas paboTa
«HccnenoBanue sIBICHUS
JIEKTPOMATHUTHON HHILYKIIUH»

27.09.2023

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBIICHUE

camouHaykiuu. 3/]C caMOUHTyKIIUH.

9Hepr W MarouTHOT'O IOJIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOG I10JIC

28.09.2023

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpomcTBa U UX
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATHUTHI, JIEKTPOBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS NeYb

05.10.2023

10

O6o0maromuii ypok «MarauutHoe
moJie. DJICKTPOMArHUTHAS WHTYKIIHASD)

06.10.2023

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

KonrtponsHas pabota o teme
«MarsuTHOe nose.
DeKTpOMarHUTHas: MHIYKLNS

CB00OOgHBIE MEXAHUYECKHE
Kosnebanus. ['apMoHHUyeckue
Kosie6aHus. Y paBHEHHE
rapMOHHYECKHX KOJICOaHHIH.
[IpeBpanienue 3Heprun

12.10.2023

13.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«MccnenoBanue 3aBUCUMOCTH
Meproja MallbIX KoieOaHui rpysa Ha
HUTH OT JJIMHBI HUTH ¥ MACChI TPy3a»

19.10.2023

14

Kone6arenbHbrit KoHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

3JIEKTPOMATHUTHBIE KOJICOaHMs B
UJeaJIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNOTrus MEXTy MEXaHUUYECKHUMH U
ANEKTPOMArHUTHBIMU KOJIeOaHUAMHU

20.10.2023

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYPE

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOIUX
KoJieOaHUsX. BeIHYXIeHHBIC
MeXaHu4ecKue Kojebanus. Pe3oHanc.
BI)IHY)KI[CHHI)IC BJ'IGKTpOMaFHI/ITHI)Ie
KoJIe0aHusa

27.10.2023

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblii Tok. CHHYCOUATbHBIN
MepeMeHHbINH TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

09.11.2023

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpebieHue
3JIEKTPUYECKON SJHEPTUU

10.11.2023

19

Y CTpOUCTBO U IPAKTUUECKOE
MIPUMEHEHHE IEKTPUYECKOrO 3BOHKA,
reHepaTopa IMEPEMEHHOTIO TOKA,
JIMHUN dJIeKTponepeaay

16.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
KynpTypa ucnonbp3oBanus
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM
KU3HU

17.11.2023



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4ueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuog.

21 CKOpoCTh pacpocTpaHEHUs U JUTHHA bubmmorexa LOK
23.11.2023 | https://m.edsoo.ru/ff0cca54
BoJIHBL. [lomepeynbie ¥ MPOI0JIbHBIE
BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bu6nuoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka 24.11.2023 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJTHBI, UX
23 cBoMcTBa U ckopocTh. [1Ikana Bubmmorexa [IOK
30.11.2023 | https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITEI paTuoOCBsI3U U
24 TeneBuaeHus. Pazsutue cpeacts 01.12.2023
cBs13u. Paguonokarus
25 Kontpoinbnas padota «Konebanus u bu6nmoreka [JOK
BOJIHBD» 07.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE paclIpOCTPaHEHHE
26 CBETa B OJJHOPOJHOM cpeae. bubmmorexa [IOK
TodeuHbIil KICTOYHUK cBeTa. JIyd 08.12.2023 | https://m.edsoo.ru/ff0cd350
CBETa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorera LIOK
. 14.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300pakeHU B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. IIpenenbHbii bu6nuorexa LIOK
YTOJI IOJTHOTO BHYTPEHHETO 15.12.2023 @ https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS
29 JlaboparopHas pabota «/3mepenue bu6nmorexa [JOK
MOKa3aTes TPEIOMIICHHST CTEKIIa 21.12.2023 | https://m.edsoo.ru/ff0cd67a



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

30

JInnsel. [Toctpoenue nzobpaxeHuii B
nuH3e. PopmyJia TOHKOM JIMH3BI.
Y BenuueHue JIMH3bI

22.12.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabota
«HccnenoBanye cCBOUCTB
M300paKeHUI B TUH3aX»

28.12.2023

32

Hucnepcus ceeta. ClI0XKHBIN COCTaB
6enoro cseta. L{ger. JlaboparopHas
pabota «Habmronenue qucnepcuun
CBETa»

29.12.2023

33

WNurepdepentus creta. Judpaxims
ceta. Judpaxnuonnas pemeérka

11.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

HOHCpe‘IHOCTL CBCTOBBIX BOJIH.
HOJ'IS[pI/BaHI/IH CB€Ta

OnTuueckue mpuOOpPsI U yCTpoiicTBa
U YCJIOBUS X 0€30MacHOTo
MIPUMEHEHHUS

12.01.2024

18.01.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuIel MPUMEHUMOCTH
KJIacCU4eCKOi MexaHuku. [loctymnaTsl
CIIELIUAJILHON TEOpUU
OTHOCHUTEJIBHOCTH

19.01.2024

bu6muorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OOJHOBPEMCHHOCTH.

3ameyieHre BpeMEHH M COKpAIlEHNE
JUTAHBI

25.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus U UMIYJIbC PEISITUBUCTCKON
yacTULBl. CBSA3b MAacChI C SHEPTUEN U
HMITYJIbCOM. DHEPIrUs MOKOs

26.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbnas pabora «Onrtuka.

bubmuorexa [JOK



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

OCHOBBI CTICITHATBHOM TEOPUH 01.02.2024 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®oronsl. ®opmyina [1nanka. JHeprus bubnuoreka [IOK
U UMITyJIbC (POTOHA 02.02.2024 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Eub 10K
NOJIMOTEeKA
41 . A.T.
Qorospexra. Omerrer 08.02.2024 | https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl porodddekra. YpaBHEeHUE
42 SﬁHuneg;a JEPEOTOngeKTa bubmorera [JOK
A ' 09.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenue cBeta. Onbithe [1. H.
43 JlebGeneBa. XuMHUYECKOE JICHCTBUE bubmmorexa [JOK
AeBa. A 15.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoicTBa u
44 MIPAKTUIECKOE IPUMEHEHHE:!
(dhoTornement, GOoTOAATUHK, 16.02.2024
coJTHeYHast OaTapesi, CBETOIUO]T
45 Pemrenue 3amay mo reme «I€MEHTEI bu6muoreka [IOK
KBAaHTOBOM OITHUKMY 22.02.2024 | https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. OnbIThI
46 Pesepdopna no paccestHuIO 0-4acTu bubmmorera LIOK
PPOPA b a 29.02.2024 | https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bu6mmoreka [IOK
47 II b
OCTY AT HOpa 01.03.2024 | https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomexnue GOTOHOB
48 IIPU IEPEXOE ATOMA C OJTHOTO bu6nmoreka [JOK
YPOBHS SHEPTUH HA Ipyroi. Busl 07.03.2024 | https://m.edsoo.ru/ff0dOafa

CIEKTPOB



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonroBele cBoiicTBa yacTHIl. BOMHEI
ne bpoita. KopnyckymnsipHo-
BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YE€HHE

14.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuo
COCTaBa PaIMOAKTUBHOTO U3TyUEHUS

15.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biausaue
PaIMOaKTHBHOCTH HA KUBBIC
OpTaHU3MBI

21.03.2024

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usinyyenue

22.03.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA31 HYKJIOHOB B sIJIpe.

S nepHble peakuuu. S nepHbIi
peakrop. [IpobieMsbl, mepcneKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI SIAEPHON
SHEPreTUKHU

04.04.2024

bubmuorexa [JOK
https://m.edso0.ru/ff0d1356

54

OnemeHTapHble yacTULIbI. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHUS U
PErucTpanuu JIEMEHTAPHBIX YaCTHLI.
Kpyrasliii ctonn «@yHgaMeHTaIbHbIE
B3auMoeicTBusa. ETMHCTBO
(u3NYEeCKON KapTHHBI MUPa»

05.04.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro He6a. Co3Be3nus,
SIpKHE 3BE3/bI, TUTAHETHI, UX BUIAMMOE
nemxenne. ColHeyHas cUcTeEMa

11.04.2024



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Counite. ComHeuHas akTUBHOCTD.
Ncrounuk sHeprun ConHua u 3BE311

12.04.2024

57

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
noclieIoBaTeIbHOCTU. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHbBIC
MPEACTABICHUS O MPOUCXOKACHUU U
sBomtounu ConHIA U 3BE3]T

18.04.2024

58

Muneunsiit [lyTe — Hamma [Manaktuka.
TTonoxxenue n nBuxenue CoHIla B
lNanakruke. ['anaktuku. Y€pHbie
JBIPHI B SiIpax rajlakTUK

19.04.2024

59

Bcenennas. Pas0Oeranue rajakTuk.
Teopust bosbiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

25.04.2024

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

26.04.2024

61

Kontponbnas paboTa «1eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKU»

03.05.2024

62

O6o06maromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B IKOHOMUYECKOMH,
TEXHOJIOTUYECKOM, COIMAIBLHON B
ATUYECKOH chepax eaTeIbHOCTH
YelioBeKa

10.05.2024

63

O606maromuit ypok. Pois u mecto
(U3MKH ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHON KapTUHE MUpPa

16.05.2024




64

O6o006marommii ypok. Posb
(bu3NIeCKoi TeOpUH B
(OopMHPOBaHUY NPECTABICHUIH O
bu3ndyeckoll KapTUHE MUpPa

17.05.2024

65

O6o00matomuii ypok. Mecto
(u3nueckoi KapTUHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOAE

23.05.2024

66

Pe3epBHbIil ypok. MarauTHOE 1oJie.
DneKTpOMarHuTHas UHAYKIHS

24.05.2024

67

PesepBublit ypok. OnTrka. OCHOBBI
CIIELIUAJIbHOM TEOpUU
OTHOCHUTEIbHOCTH

29.05.2024

68

Pesepnbrii ypok. KBantoBas ¢usuka.
DneMeHTbl aCTPOHOMUU U
acTpou3uKu

30.05.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 knace/ Msikumes I'.4., ByxoBues b.b., Corckuit H.H. non
penakiueit [TapdpentreBoit H.A., AkninonepHoe o61iecTBo «31aTenbcTBo
«ITpocBenieHue»

» Gusuka, 11 kinace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. mox
penakimueii [TapdpenTreBoii H.A., AknimonepHoe o01ecTBo «M31aTeapcTBoO

«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MCTOANYCCKHNEC PCKOMCHIAIINN K y‘l€6HI/IKy

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [JOK
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