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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUN K pe3yJsibTaTaM
OCBOEHHSI OCHOBHOH 00pa3oBaTesNbHON mHporpammsl, npeactaBieHHbXx B OI'OC
COOQO, a Takxke c yu€roMm (QenepanbHOi paboueld MpoOrpamMmbl BOCIUTAHUSA U
KOHLEMIMK TpernojaBaHus yueOHoro mpeamera «@Pusnka» B 00pa30BaTENbHBIX
OpraHu3anuax Pocculickon denepanuuy, peAN3YIOLINUX OCHOBHBIE
oOpa3oBaresbHbIE IPOTPAMMBI.

Copepxanue mnporpamMmbl 1o (U3MKEe HaAmpaBieHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAyYHOW KapTHHbl Mupa oOyuaromuxcs 10-11 kmaccoB mnpu
oOy4yeHur ux Qusrke Ha 0A30BOM YPOBHE HA OCHOBE CUCTEMHO-ACSTEIbHOCTHOIO
noaxona. I[Iporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTam
oOydeHHUs, a TaKKe YYHUTHIBA€T HEOOXOJUMOCTh pealu3aluyd MEXMPEIMETHbIX
CBs3ell (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMU YYEOHBIMH IpeaMeTamMu. B Heit
OTIPEJICNISIFOTCS. OCHOBHBIC LENH M3Yy4eHUsS (PU3UKU HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, MJIAHUPYEMbIEe Pe3yJIbTaThl OCBOCHHS Kypca (DU3MKH. JTUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIOYAET:

IUIaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (GU3MKU Ha 6a30BOM ypOBHE, B
TOM YHCIIE IPEIMETHBIE PE3yIbTaThI 110 ToJaM 00yUYeHHUS;
coJiepkaHue yueOHoro npeamera «Pu3nka» 1mno rojgaMm o0ydeHusl.

du3nka Kak Hayka O HaubOojee OOMMX 3aKOHAX NPUPOJbI, BBHICTyIas B
KauecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. [lIkonbHbINi Kype pU3uKH — cUCTEMO0Opa3y oM
JUISL €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3HUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOILIECCOB M SBJICHUN, M3ydyaeMbIX XHUMHUEH, OUOJIOTHeH,
¢buzmyeckorr reorpaduert u actpoHomueil. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHue (GU3MYECKUX 3HAHUM  ONpelessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHHs] HOBBIX MAaTEpUANIOB C 3aJaHHBIMU CBOWCTBAMHU WM JPYTHUX.
N3yyenue (u3MKHM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-
HAay4YHOM KapTHHBI MUpa OOydarmuxcs, B (GOpMHUPOBAHHWE YMEHHH NPUMEHSTH
HAYYHBIN METO]] TO3HAHUS MTPU BHIMOJHEHUN UMHU Y4E€OHBIX UCCIIEIOBAHUA.

B ocHOBy kypca ¢u3Mku 17 ypOBHA CpeAHero oOuiero oOpa3oBaHusA
MOJIOKEH psAX WOEH, KOTOpPbIE MOKHO paccMarpuBaTh KaK MPUHLHIBI €ro0
ITOCTPOCHHS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJICPKHUT MaTepuall U3 BCEX Pa3feiioB (PU3WKH, BKIIOYACT KaK
BONPOCHI KIIACCUYECKOMU, TaK U COBPEMEHHOM (PU3UKH.

Hoesn cenepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (QHU3UKH
00beMHEH BOKPYr (U3MYECKUX Teopwil. Bemaymmm B Kypce sBISeTCA
dbopMupoBaHUE TPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEUICCTBE H
noJie.

Hoesa eymanumapusayuu. BE peanusaiusi mpeanosiaraeT HUCHOJIb30BaHUE
TYMaHUTApHOTO TMOTEHIHMANa (PU3NYCCKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHSI
buzuku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PECHUYCCKUMH,
HPAaBCTBEHHBIMH M SKOJIOTHYECKUMU TPOOIeMaMHu.

Hoes  npuknaonoti nanpaenennocmu. Kypc ¢Gu3uku mpennosiaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX M TEXHOJOTUYCCKUX MPHUITOKCHHMA
M3YYCHHBIX TEOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TIOCPEACTBOM BBEICHUS DSJIEMEHTOB
COJIEp)KaHUs, TMOCBSIIEHHBIX OSKOJOTHYECKHMM MpoOlieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH W TEXHOJOTHH, a TakkKe OOCYKICHHUS
po0sieM PaOHAILHOTO MPUPOAOIIONIB30BAHUS U AKOJIOTUIECKON OE30TacHOCTH.

Crep>XHEBBIMH D3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus SIBIISIIOTCS (usnyeckre Teopuu (popMHUpOBaHUE TPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NIECKON TEOPUH, polid GyHIAMEHTAIBHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSIX O TMPHPOJAC, TpaHUIAX
NPUMEHUMOCTH TEOpWH, HJs ONHCAaHUS EeCTECTBCHHO-HAYYHBIX SIBICHUH W
IIPOIIECCOB).

CuCTeMHO-ACITeTFHOCTHBIN MOAX0Jl B Kypce (DM3MKHU peann3yercs Mpexe
BCETO 3a CUET OpraHU3allié AKCIEPUMEHTAIHHON NEATETHHOCTH O0YJaromuXcs.
Jlnst  GazoBoro ypoBHS Kypca (H3UKM — O3TO HCMOJIB30BAaHUE CHCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B Tporpamme 1o ¢u3nke oObeAMHEHBI B OOIIMN CIHCOK YYCHHYCCKUX
NPaKTHYECKUX padoT. BeiaeneHne B yka3aHHOM IMepedHe JabopaTopHBIX padoT,
NPOBOJAMMBIX JUISI KOHTPOJII ¥ OILIGHKH, OCYIIECTBISIETCS  yYaCTHHKAMHU
00pa3oBaTeIbHOrO IMpollecca HCXOAs U3 OCOOCHHOCTEW IUIAaHHPOBAHHUS U
ocHalleHuss kaOunera ¢usuku. [lpy 3ToM oOecneynBaeTcss OBJIAJCHUE
OO0yYaIOUIUMUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIC HM3MEpPEHUs, HCCIEIOBaHUS
3aBHCHUMOCTEH (PU3MYECKHX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEIOKCHHBIX THIIOTE3.

Bonpmioe BHUMaHHME YHAETSCTCS PEHICHUIO PACYETHBIX W KAaueCTBEHHBIX
3amad. [lpu 3TOM [UIst pacu€THBIX 33734 MPUOPUTETOM SBISIFOTCS 3a/Ja4d C SIBHO
3amaHHON (PU3MUECKON MOJIEbIO0, TIO3BOJISIONINE IPUMEHSTh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOI0 pasjefia Kypca, TaK U UHTErpupys 3HAHUS W3
pasHbIX pa3nenoB. [ kauecTBEHHBIX 3aJay MPUOPUTETOM SIBIIAIOTCS 3aJaHus Ha
OoOBsICHEHHE TPOTEKaHHs (PU3NYECKHUX SIBJICHUN M MPOIECCOB B OKPY’KaOIIEH
KU3HU, TpeOyromue BblOOpa (PU3NYECKOW MOJEIN Il CHUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpedoBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY oOOecleueHrnio ydeOHoro mpouecca 0a30Bblii ypoBeHb Kypca
(GU3HKK HA YPOBHE CpeAHEro 001Iero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUSIX
MPEeIMETHOr0 KaOuHeTa (PU3MKU WU B YCJIOBHSIX WHTEIPUPOBAHHOrO KaOHWHETa
MIPEIMETOB €CTECTBEHHO-HAY4YHOIro KA. B xabuHere (U3MKM NOIDKHO OBITH
HeoOXoauMoe J1abopaTopHOe OOOpYIOBAaHHME JUIS BBIMOJHEHUS] YKa3aHHBIX B
nporpaMme 1o (PU3MKe y4YEHUYECKUX MPAKTUYECKUX PabOT M JEMOHCTPALMOHHOE
o0opyI0BaHHUE.

JlemoHcTpanmoHHoe o0opynoBaHue (GOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U  00ECIeuMBaeT MOCTAaHOBKY
MEPEUUCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpALMM JUIs
UCCJIEIOBAaHUS  M3Y4YaeMbIX SIBIEHUHW M  MOPOLECCOB, OMIHPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHUUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHUE IS YYCHUYECKUX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAEC TEMaTHYECKUX KOMILUIEKTOB M OOeclieyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuwaromuxcs. Temarnueckue KOMIUIEKTHI
1a0b0paTOpHOr0 000PYNOBaHUS JOMKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BAaHUM aHAJIOTOBBIX U IIM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX J1abOpaTOpuil.

OCHOBHBIMHM LIENISIMU U3YyueHUs PU3UKU B 00111eM 00pa30BaHUU SBIISIOTCS
dbopMupoBaHUE HMHTEpeca U CTpEeMJICHUS OOy4YaIOIIMXCA K HAaydHOMY
U3YYEHUIO TPUPOJbI, Pa3BUTUE HX HHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;
pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (HOPMHUPOBAHUE
MCCJIEeI0BATEIHCKOIO OTHOIIEHHUS K OKPYKAIOLIUM SIBIICHUSIM;
dbopMHUpOBaHME HAYYHOIO MHUPOBO33PEHUSI Kak pe3yjibTaTa HU3Y4YEHUS
OCHOB CTPOEHHUSI MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE YMEHHH OOBACHATH SIBICHHS C HUCIOJIb30BAaHUEM
(bu3HYeCcKUX 3HAHUM U HaYYHBIX J0KA3aTEIbCTB;
dbopMHpoBaHUE TPEACTABICHUNA O POJM (UIMKU AJsi Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTkeHue 3TUX Liened o0ecreynBaeTcs pelieHrueM CIeIyIoNMX 3a/1ad B

mpolecce u3y4eHus Kypca QU3MKU Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus:



puoOpeTeHHE CUCTEMbl  3HAHUU 00 o0mux  (U3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, ODJICKTPOJWHAMHUKY, KBAaHTOBYH (H3UKY U
AIIEMEHTHI aCTPOU3HKHY;

dbopMHpOBaHWE YMEHHH TPUMEHSATh TEOPETHUYSCKHE 3HAHUS IS
OOBsICHEHUS (U3UYECKUX SBJICHWUA B TPUPOJAE U JUIA  TPHHITHS
MPAKTUICCKUX PEIICHUHN B TTOBCEIHCBHOM JKHU3HH,

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IWYHBIX 3aJad C SBHO 3aJlaHHOM
buznyecKkoil MoIeNblo, 3aaad, TMOJAPa3yMEBAIOIIMX CaAMOCTOSTEIHHOE
co3nanue GU3MYECKON MO, aICKBAaTHON YCIIOBHSM 3a/1auH;
MOHMMaHUEe (PU3NYECKUX OCHOB W IPUHIUIIOB JCUCTBUS TCXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIECCOB, X BIUSHUS Ha OKPYIKAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSTEIBLHOTO TUITAHWPOBAHUS M IPOBEACHUS
(GU3MYECKNX SKCIICPUMEHTOB, aHANIHW3a M HWHTEPIpeTalnu WH(OopMaIuy,
OTIpe/IeTICHHsI IOCTOBEPHOCTH TOJTYYSHHOT'O PE3yIbTaTa,

CO3/IaHWE YCJIOBHI JUIsl Pa3BUTHS YMEHHUH MPOCKTHO-MUCCIIEIOBATEIHCKOM,
TBOPYECKOU JEATEIHLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETrO OOIIETo
obpazoBanus orBoauTcs 136 wacos: B 10 kiracce — 68 yacoB (2 yaca B Heaen), B
11 xnacce — 68 yacos (2 yaca B HEZIETIO).

[Ipennaraemelii B mporpamMme 1o (HU3UKE IEpPEUYCHb JA0OPATOPHBIX U
MPAKTUYCCKUX padOT SABISCTCS PEKOMEHIOBAaHHBIM, YYHUTEIb JIeJAeT BBIOOD
MPOBEJICHUS JIA0OPATOPHBIX PAabOT W OMNBITOB C YYETOM HWHAWBUIYaJTIbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®uznka u MeToAbl HAYYHOT'0 O3HAHUS

®usuka — Hayka o mnpupone. Hayunele mMeTonpl MO3HAHUS OKPYXKAIOLIErO
mupa. Posb dkcnepuMeHTa W TEOpUM B IIpoLECCe IIO3HAHUS I[PUPOJBL.
OKCNepUMEHT B (PU3HKE.

MonenupoBanue ¢GuU3HUECKUX SIBIEHUN U mpoueccoB. HaydyHbie rumoTessl.
®duznyeckue 3aKOHbI M TeOpHH. ['paHUIIbI TPUMEHUMOCTU (U3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto Qusuku B POpMUPOBAHMU COBPEMEHHOM HAYYHON KapTHUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBLHOCTHU JIFOEH.

Jlemoncmpayuu

AnanoroBele U 1UGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKHU.

Pa3znen 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe aBIKeHHEe. OTHOCHUTEILHOCTL MEXAHUYECKOTO BHKEHHS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, ckopocth (CpeAHssi CKOPOCTb, MIHOBCHHAss CKOPOCTb) M
YCKOPEHHE MaTepUaJIbHON TOYKH, HUX IPOCKIMW HAa OCH CHCTEMBI KOOPIMHAT.
CrnosxeHHe TTepeMEIICHUI B CITI0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBWXKCHHE. [ paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHs, IIYTH U TIEPEMECIICHUS
MaTepHAIbHON TOYKH OT BPEMCHH.

CBoOoaHoe najieHne. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonuHeitHoe  aBwkeHue. JIBWKCHUE  MaTepUalbHOW  TOYKH  TIO
OKPY>KHOCTH C TIOCTOSTHHOM TI0 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs
ckopoctk. [lepron u yacrota obpaiienus. [leHTpocTpeMUTEIbHOE YCKOPEHUE.

TexHUYeCKHEe YCTPOMCTBA M MPAKTUYECKOE TPUMCHCHHE. CIHIOMETD,
JBUKCHUE CHAPSJIOB, IIEMTHBIC U PEMEHHBIC TTePeIavH.

Jlemoncmpayuu

Moenb CUCTEMBbI OTCYETA, WILTFOCTPAIMS KHHEMAaTHYCCKUX XapaKTCPUCTHUK
JBIDKECHUSL.

[TpeoOpazoBaHue ABMKEHUHN C UCTIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[TageHune TN B BO3AYXE U B pa3peKESHHOM IPOCTPAHCTRBE.

HaGmroneHne NBYOKCHHS Teia, OPONICHHOTO IOJ YIJIOM K TOPH30HTY H
TOPU30HTATBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaIeHHUS.

HamnpagiieHne ckopoCcTH NpU JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHrne HEpaBHOMEPHOIO IABHKEHUS C LIEJIBIO ONPENEIICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOUIEHUS MEXKAY IMYyTAMH, HPOWICHHBIMM TEJIOM 3a
MIOCJIEI0OBATENbHBIE PABHBIE NIPOMEXKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JIBWKEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne IBM>KEHUS IAPUKA B BA3KOU KUJIKOCTH.

W3yuyenue nBM>KeHUs Tea, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. Jlunamuka

IIpyHoun  orHocutenbHOcTH  ['anmumes.  IlepBbii  3axkoH  HeroToHa.
HNHepupnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepniosunuu cui. Bropoit 3akoH HeroToHa
IUIsL MaTepuaabHOM ToukH. Tpetuil 3akoH HproTOHA 11 MaTepHaIbHBIX TOYEK.

3akoH BcemupHoro Ttsrorenus. Cunma Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxenus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. KoadduuueHt tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TEJA B )KUAKOCTH WU Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl. YcinoBus
paBHOBECHS TBEPAOIO Tea.

TexHu4eckne yCTpOWCTBA W MNPAKTUYECKOE NPUMEHEHHE. MOJUIUITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne NHEpLUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedOpMaIliH.

HesecomocTts. Bec Tena rpu yCKOpeHHOM NMOABEME U MAJICHUM.

CpaBHEHUE CUJI TPEHUS TTOKOS, KAYEHUS U CKOJIbKECHMUS.

VYcnmoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue npmxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTUA CHUJI YIPYTOCTH, BO3HMKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT ux AehopMalluu.

UccnenoBanue ycloBUW paBHOBECHS TBEPAOro Tela, HMMEKOIIET0 OCh
BpaILICHUSI.

Tema 3. 3axkonvl coxpanenusn 6 mexaHuke

Hmnynsc MaTepHaibHOW TOYKM (Tejaa), CHCTEMbl MaTepUATBbHBIX TOYEK.
NMnynbCc cuiabl M U3MEHEHHE HUMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCA.
PeakTuBHOE JIBHKEHUE.

Pa6ora cuibl. MOITHOCTD CHITHI.

Kunetnueckass sHeprusi marepuaqbHOW TOYKHU. TeopeMa 00 H3MEHEHUH
KUHETUYECKOW SHEPTUH.

IToreHuuanbHas SHEprus. [ToreHumanbHas SHEprus yOpyro
neopMUpOBaHHONW  TpyKuHBI.  [loTeHIManpHass HHEprust Tejla  BOJIU3H
MMOBEPXHOCTHU 3€MIIH.

[ToreHuManbHblE U HEMNOTCHIMWAJIbHBIE  CHIIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C M3MEHEHHEM MEXAaHUYECKON JHEPruy CHUCTEMBbI Tell.
3aKOH COXpaHEHUS MEXAHUUYECKOW SHEPTUH.

VYrpyrue u Heynpyrvue CTOJIKHOBEHUS.

TexHuueckue ycTpoNCTBAa M MPAKTUYECKOE NMPUMEHEHHWE: BOJIOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE JIBHKEHUE.

[lepexo1 MOTEHIIMAILHOM SHEPTUU B KWHETUUECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomol

N3yuenne abCOMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOIO KT'yTa.

Pa3nen 3. Mosekyasipuasi pu3uKa U TEpMOAUHAMHUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYUECKOT Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe paBumxenue. duddys3ms. Xapakrep NBWKEHHS U
B3aUMOJECHCTBHSl YacTHI] BellecTBa. MOJENM CTPOEHHs Tra30B, JKUJIKOCTEH H
TBEPABIX TeT U O0BSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Moseky. KonndecTBo BemectBa. [loctostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temnepatyp
Llenbcus.



Mopgens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpHHM HJIeaJbHOTO Ta3a. AOCOJIOTHas TemIeparypa Kak Mmepa
CpPEeIHENl KWHETUYECKOW HHEpPruM TEIUIOBOrO IBWKEHMsS dvacTul raza. [llkama
temneparyp KensBuHa. I'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH /lampToHa. M30mponecchl B UICATIBHOM ra3e ¢ MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OIMPOILIECCOB. HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuduecknue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE. TEPMOMETP,
O6apomerTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeulecTBa, (oTtorpaduu
MOJIEKYJ OPraHUYECKUX COEIUHEHHUI.

OmnbITel 10 7D GY3UN KUJIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBH>KEHHUS .

Mopens onbita lllTepHa.

OnbITHl, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXKMOJIEKYISIPHOTO
B3aUMO/ICHICTBHS.

Mogens, MILTIOCTpUPYIOLIas IPUPOY IaBJIEHUS ra3a Ha CTEHKH COCYAa.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS HJICAIbHOrO Trasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Onpenenenue Maccbl BO3AyXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY IMApaMETPaMU COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoouHaAMUKU

TepmonnHamuyeckass cucteMa. BHYTpeHHSIsI SHEpPrusi TEPMOJIWHAMUYECKON
CUCTEMBI U criocoObl €€ n3mMenenus. KomnyuecTBo Teminorel U padota. BHyTpenHss
DHEpPrus  OJHOATOMHOIO  HJACAIbHOTO  rasa. Buuabl  Temionepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKLIMS, U3Iy4YEeHHE. YIeJIbHas TEIJIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMI0ThI pU TEIJIONEPEaAUE.

[lonsitue o0 anumabaTtHoM mpouecce. I[lepBblii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompolieccaMm. ['paduueckas
MHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh po1ieccoB B MPUPOJIE.

TenmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus SHEpPrud B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nevctBus TerioBod MamuHbl. [lukn KapHo u ero ko3gUIMEHT MOJIE3HOT0
AeHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETNIOIHEPTETHKH.



TexHuueckue YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE. JBUTaTelb
BHYTPEHHET'0 CrOpaHusi, OLITOBOM XOJOIUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meneHue BHyTpeHHEW JHEPrUM Tejia TPU COBEPIIEHUU PaOOTHI: BBUIET
npoOKu u3 OYTBUIKK TOJ JEWCTBHEM CKaTOTO BO3/JyXa, HarpeBaHue s¢upa B
JaTyHHOU TPyOKe myTéM TpeHus (BUICOAEMOHCTPAIIH).

V3MeHeHne BHYTPEHHEH SHEPruM (TeMIiepaTyphl) Teja Py TeIionepeaaye.

OneIT 10 aguabaTHOMY pacIIUpPeHHi0 Bo3Ayxa (OMBIT € BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENIS BHYTPEHHETO CTOPAHUSs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomol

N3Mmepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aepecamnvie cocmosanusa eeuiecmea. DPazoevie nepexoont

[TapooOpazoBanue u koHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3AyXa. HacelmeHHbld mnap. YaenbHas TeIoTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctamioB. Kuakue kpuctauibl. CoBpemeHHble Marepuaibl. [lmaBieHue u
KpUCTAJTU3aIus. Y IeapHas TerioTa miasienus. Cyonumarus.

YpaBHeHHE TETIOBOro OanaHca.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TMPUMEHEHHUE. TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJYyYEHUS COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEepHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MEpPEHUSI BIAKHOCTH.

HaGnronenue HarpeBaHus U IJIABJICHUS KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpucTasiioB.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3MepeHre OTHOCUTENIBLHOM BJIAXKHOCTH BO3yXa.

Paznea 4. DaekTpoauHamMuka
Tema 1. dnekmpocmamuxa
OnekTpu3auus Ten. OJEKTpUYEeCKWid 3apsan. JBa BHIA DIIEKTPUYECKUX
3apanoB. IIpOBOOHWKHM, AMAJIEKTPUKH M TOJYINPOBOJHUKH. 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsia.
B3anmoperictBue 3apsaoB. 3akoH Kynona. TodeuHbIl 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe 1mone. Hampsok€HHOCTh  anekTpuyeckoro mons. [IpuHnun



CYIEpHO3UIUH DJIEKTPUYECKUX TOJIeH. JIMHUM HANpsHKEHHOCTH BJIEKTPUYECKOTO
TIOJIA.

Pabora cunm  smekTpocraruueckoro  mojig.  Ilotenmuman.  PasnocTh
MOTEHUHUANOB. [IpOBONHUKM UM JHUIJIEKTPUKU B DBIEKTPOCTATUYECKOM  IOJIE.
Jndniextpudeckast IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TeXHUYeCKHe YCTPOMCTBA W TMPAKTUYECKOE NPUMEHEHUE. DIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATHYECKAasl 3alliTa, 3a3eMJICHHE JJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN anmnapar, CTPyMHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT JEUCTBUS JJIEKTPOMETPA.

BzaumonencTBre HadJIEKTPU30BaHHBIX TEI.

DIIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEIL.

[IpoBOAHUKH B BIIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUUECKAS 3AIUTA.

JIADJIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTopa OT IUIONAau
TUIACTHH, PACCTOSIHUS MEXIY HUMU U TUIJIEKTPUUECCKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3mepeHnne 3neKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannvwtit Inexkmpuueckuit mox. Toku 6 paznuunlx cpeoax

DJIEKTPUUYECKUA TOK. YCIOBHS CYIIECTBOBAHMUSI AJIECKTPUUYECKOTO TOKa.
Hctounuku Toka. Cuna toka. I[locTosSsHHBIN TOK.

Hanpsixenne. 3akon Oma 7151 yyacTKa LEeTnH.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y ACIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenpbHOE, MAPALIENBHOE, CMEIIAHHOE COCIMHEHUE TTPOBOJHUKOB.

Pabora omektpuueckoro Toka. 3akoH JDxoymsa—Jlenma. MountHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE CONPOTUBJIICHHWE HCTOYHUKA TOKA.
3akon OMa J1Jis OJHOM (3aMKHYTOM) 3JIeKTpHUecKoi 1emnu. KopoTkoe 3aMbIKaHHe.

DJIEKTpOHHAsI ~ MPOBOJUMOCTh  TBEPJBIX  METAJLIOB. 3aBUCUMOCTh
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobOcTBeHHas 51 MpUMECHas IIPOBOJAUMOCTD
noynpoBoAHUKOB. CBolicTBa P—N-niepexoa. [lomynmpoBoHUKOBEIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  paciiaBax  dJIEKTPOJHUTOB.
DIIEKTPOIMTUYECKAS TUCCOLUAIUSA. DIEKTPOIIU3.



DJIeKTpuUYeCcKuidi TOK B ra3ax. CamMOCTOSITENIbHBII M HECAMOCTOSTEJIbHBIN
pazpsan. Monuus. [ma3zma.

TeXHUYEeCKHEe YCTPOMCTBA W TMPAKTUYECKOE MPUMEHEHHE. aMIEPMETP,
BOJITMETP, pEOCTaT, HUCTOYHHKUA TOKa, OJJIEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOJTYITPOBOAHUKOBBIN JTHOJI, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUIIbl TOKa U HANPSIKECHUS.

3aBUCUMOCTh COMNPOTHUBJICHUS IUJIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
TUIOIA/IM TIONIEPEYHOIO CEUYEHHUS U MaTepuaia.

CmenaHHoe COeMHEHUE TTPOBOHUKOB.

[Ipsmoe wu3MepeHue »BIeKTpoABMXKylIed cuibl. KopoTkoe 3amblkaHue
rajJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COMTPOTHUBIICHHUS.

3aBUCUMOCTh COITPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBout pa3psia U MPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOA.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3yyeHune cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3mepeHne 3J1eKTpOABHKYIIEW CUJIBI UCTOUHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBJICHMUS.

HabGmronenue snekrpoiiusa.

MexknpeamMmeTHbie CBA3U

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 kitacce ocymiecTBIsETCS ¢
YYETOM COJIEPKATEIIBHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MAaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnubie nonsamus, CBS3aHHBIE C HW3YYEHHUEM METOJIOB HAYyYHOTO
MO3HAHMS. SIBICHUE, HAy4HBIA (hakT, TUIMOTe3a, (U3UYECKasl BEJIMYMHA, 3aKOH,
Teopusi, HaOII0IeHNE, SKCIIEPUMEHT, MOJISITMPOBAaHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pellleHUE CUCTEMbl ypaBHEHUMW, JUHEHHas QyHKIHS,
napaboia, runepOoia, ux rpauKud U CBOHNCTBA, TPUTOHOMETpUUYECKUE (DYHKIIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX ITPOEKIIUHU HA OCU KOOPJIUHAT, CI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe JBM)XEHUE B KMBOU npupoae, nuddysus, ocMoc,
TEIIOOOMEH KUBBIX OpraHM3MOB (BHIBI TEILUIONEPEAaUH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE ABJICHUS B dKUBOU IPUPOJIE.

Xumus. TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIApPHAsg Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs JUCCOLMALIUSA,
rajbBaHUKA.

I'eocpagpus: B1a)XHOCTH BO3lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozus: npeodOpa3oBaHuEe JBUKEHUH C HCIOJIb30BAHUEM MEXaHHM3MOB,
y4€T TpEeHUs B TEXHHUKE, MOIIIMIHUKHN, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TeXHUKe (pakera, BOJOMET W JAPYrue), ABUraTellb BHYTPECHHETO
Cropasusi, mapoBas TypOuHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
MOJIyYEHUsSI COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3allMTa, 3a3€MJICHHE D3JIEKTPOIpHOOpOB,
KCEPOKC, CTpYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznea 4. DaekTpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE  MarHuTHL. ~ B3amMoJelWCTBHE  IIOCTOSHHBIX  MarHUTOB.
MarautHoe mosne. BekTtop MarHuTHOM wuWHAYKIUU. [IpuHUUN cynepno3uiuu
MAarHUTHBIX MoJied. JIMHUM MarHuTHOM WHAYKUMU. KapThuHa JIUMHUNA MarHUTHOU
WHYKIMHU MOJI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TOJ€ NPOBOAHMKA C TOKOM. KapTuHa JWMHUN WHIYKIUU
MarHMTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHMKA M 3aMKHYTOTI'O KOJIBLEBOIO
MPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzanumoaeiicTBue npoBOIHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOyJib U HampaBiieHUE. [[BrKeHHE 3apsHKEHHOW YaCTHUIIBI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuiibl JlopeHia.

SlBneHue AieKTpOMarHuTHOM HWHAYKOUU. [lOTOK BEkTOpa MarHUTHOW
WHAYKIUUA. OJEKTPOABMIKYILAST CWJIA HWHAYKIUHA. 3aKOH JJIEKTPOMATHUTHOM
nnaykuuu dapanes.

BuxpeBoe »siiekTpuueckoe Tmosie. IJIEKTPOABUXKYIIAS CUJIAa HUHIYKIUUA B
MPOBOJHUKE, IBUKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHaykTUBHOCTh. SIBJ€HHME CaMOMHAYKIMU. OJICKTPOABMXKYIIAs CHUJIa
CaMOMHAYKIIHH.

DHEPrusi MarHUTHOTO TOJI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TPUMEHEHUE. IMOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, BJECKTPOJABUIrATENb, YCKOPUTEIU BJIEMEHTAPHBIX
YaCTHUll, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUM UHIYKITUM MAarHATHOTO TTOJIS.

B3aumopelicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuita Amnepa.

JelictBue cuiibl JIopeHIla Ha MOHBI AJIEKTPOJIUTA.

SBiIeHNE NEKTPOMATHUTHOW UHAYKIIHH.

[IpaBuio Jlenua.

3aBUCUMOCTb 3JIEKTPOJABHMXKYILECH CHUJIbI MHIYKIIMA OT CKOPOCTH M3MEHEHHUS
MarHUTHOTO MOTOKA.

SBiieHNE CaMOUHYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol

N3ydyenrne MarHuTHOTO TOJISl KATYIIKK C TOKOM.

UccnenoBanue AeiCTBUS MOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3znen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koa1eoanus

KonebarenrHast  cucrema. CBOOOIHBIE  MEXAaHHUYECKHE  KOJIEOaHUS.
IMapmonnueckue konebanus. Ilepuon, vactora, aMmuiutyaa u ¢asza KoseOaHuil.
[IpyxuHHBIN MaATHUK. MareMaTU4yeCKU MAasTHUK. YPAaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiiieHre SHepruy MpU TapMOHUYECKUX KOJICOAHUSIX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
HJeaqbHOM KoJie0aTeTbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHHUUYECKUMU W
AIIEKTPOMArHuTHbIMU KojeOanusmu. dopmyna TomMcoHa. 3akoH CoOXpaHEHHUs
SHEPIUH B UCaTBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXawIUX KoieOaHusX. BeIHY)IeHHbIE MEXaHUUECKHE
koJnebanus. Pezonanc. BeiHYKIeHHBIE 2JIEKTpOMarHuTHHIE KOJIeOaHusI.

Ilepemennblii  TOK. CHHYCOHWJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKa U
HanpsHKEHUS.

Tpanchopmarop. [IpousBoacTBO, mepenada U MOTPEOJICHUE DIICKTPUICCKON
SHEPruu. JKOJIOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JIEKTposHepruu. Kymnprypa
HCTIOJIb30BAHUSA JJIEKTPOIHEPTUU B MIOBCEIHEBHOW KU3HMU.

TeXHUYeCKHe YCTPOWCTBA M NPAKTUUYECKOE NPUMEHEHHE. JJIEKTPUUYECKUU
3BOHOK, TEHEPATOP NIEPEMEHHOTO TOKA, TUHUU DIICKTPOIEepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeabHOW CHUCTeMbI (MPYKUHHBIA KM
MaTeMaTUYECKUN MasTHHK).



HabGmronenue 3aTyxaromux KoieOaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJIEOAHU.

Habmonenne pezonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUSI.

OcuusutorpaMmsl (3aBUCHMOCTH CHJIBI TOKA M HATIPSKCHUST OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mocineqoBaTENbHOM COEIUHEHUU PE3UCTOpPa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUM 3JIeKTponepeadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOAA MalbIX KOJIeOaHWH Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanne TmepeMEHHOT0 TOKa B 1LEMM U3  IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KAaTYUIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE G0JIHbI

Mexanudeckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CkopocTb
pacnupocTpaHeHHs: W JUIMHA BOJIHBI. [lomepeuHble W TOPOJOJBHBIE BOJIHBI.
WuTtepdeperuus u 1uPpakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI M3IYUYEHUS DJECKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BexktopoB E, B, V B anexTpomMarauTHo#l BosHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTpPaXKeHHE, MPEJOMIICHUE, MOosipu3aus, 1udpakims,
uHTepdepenirs. CKopocTb 371€KTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI paANOCBI3U U TeNEeBUACHUS. Paguonokamusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH cpeIb.

TexHuueckre ycTpoilcTBAa U MPaKTUYECKOE MPUMEHEHUE. MY3bIKalbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasg IUArHOCTUKAa B TEXHUKE M MEIUIIMHE, pajaap,
paaroNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TOTEPEYHBIX U MPOAOIBHBIX BOJH.

Koneobmromieecs Teno Kak HCTOUHUK 3BYKA.

HaGmonenne oTpaxkeHus ¥ PeIoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue unrepdepeHinu u M@ pakiuu MeXaHM4eCKUX BOJIH.

3BYKOBOU pe30HaHC.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYIOH U
4acTOTOH KoJieOaHuH.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXKE€HHUE,
MpeJIoMIICHHE, ToJiapu3aus, nudpakius, uHTepPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsgsMonMHENWHOE paclpOCTpaHEHUE CBETa B
ogHopoaHOu cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue m3o0pakeHUN B
TIJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTelNb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblid yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucniepcus ceeta. CroxHBIN cocTaB 6enoro ceeta. [[Ber.

ColOuparomue W pacceuBaronue JHUH3bL. ToHkas nauH3a. DOKycHOe
paccTosiHUEe M ONTHYECKas cujla TOHKOW JNuH3BL. [locTpoeHune wu3zoOpaxeHud B
coOuparoumx 1 pacceuBaronux jguH3zax. Gopmyna TOHKOW JHH3BL. YBeIUYEHHE,
JTABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. WnaTepdepennuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMIOIEHUST MaKCUMyMOB W MHUHMMYMOB B HWHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX CHH(pa3HbIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakius cBera. Judpakuronnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  MaJCHUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUu(dPaKIMOHHYIO PEHIETKY.

[Tonsipuszanus cBera.

TexHuueckue yCTpPOMCTBA M TMPAKTUUYECKOE MPUMEHEHHUE. OYKH, JIyIa,
dboToanmapaT, TPOCKIUOHHBIA ammapar, MHUKPOCKOM, TEIECKOI, BOJOKOHHAs
ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHWE U MPEIIOMIICHUE CBETA.
Ontruueckue mpuoopHI.

[TonHnoe BHyTpeHHEE oTpakeHue. Mojielib CBETOBOIA.

HccnenoBanue cBOMCTB M300paKEHUM B JIMH3AX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGnronenue untepdepeHiium cBeTa.

HabGnronenue nudpakuum crera.

HabGnronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBLIO TU(PPAKITUOHHON PEIIETKHY.

HabGnronenue nmomnsipusaiuu cBeTa.

Yuenuuecxuii sxcnepumenm, rabopamophvle pabomol



N3mepenne nokasaress NpeoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI cllenaJILHOI TEOPUM OTHOCUTEIHLHOCTH
['panunbl  OpUMEHUMOCTH  Kjaccuuecko — mexanuku.  [locTynaTsl
CHEIUANIbHON TEOPUU OTHOCHUTENBHOCTH: HWHBAPUAHTHOCTb MOJYJS CKOPOCTHU
CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIIBHOCTH DWHILITEHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMe/JIeHe BPEMEHU M COKpallleHHe
JUTUHBI.
DHeprusi ¥ UMITYJIbC PENSATUBUCTCKOMN YaCTHUIIBI.

CBs13b MaccChI C aHeerel‘/i U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. 3Hep1“1/151
IIOKOA.

Pasznen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6anmoeoit onmuKu
®ortonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTuUs
U UMIyJbC (OTOHA.
OTtkpeiTre 1 uccienoBanue Gorodpdexra. OnbiTel A. I'. CToneroBa. 3aKOHBI

dotorddexra. YpaBuenue DitHmreHa g dortodrddexra. «KpacHas rpaHuia»
dbororddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOenena.

XHUMHYeCcKoe JeHCTBHUE CBETA.

TexHuueckre yCTpoWcTBa W MpPaKTUYECKOE MpPUMEHEHHUE: (POTOAIIEMEHT,
dboTogaTUMK, coHEeUHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®oto3¢(deKT Ha yCTaHOBKE C IMHKOBOM MIACTUHOM.

HccnenoBanue 3akoHOB BHElIHero ¢poTodddekra.

Ceronuo.

Conneunas GaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIl.
IInanerapnas mogxens aroma. lloctymatel bopa. W3nydenue u mnorsouieHue
(GOTOHOB mMpHU Mepexojie aToMa C OJHOTO YPOBHS SHEpPrud Ha Jpyrou. Bumisl
cnekTpoB. CIIEKTp YpOBHEN SHEPIUU aTOMa BOJOPOJA.

BonHoBsie cBolicTBa yactull. Bosubl ae bpoiing. KopnyckyiispHo-BOJTHOBOK
yaau3M.

CHIOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHu4yeckne yCTpPOMCTBa M NPAKTHUECKOE INPUMEHEHUE. CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMIIBIOTEP.



Jlemoncmpayuu
Mopnens onbiTa Pesepdopaa.
OrnpeneneHue JUIMHBI BOJIHBI JIa3epa.
HaGmonenne nuHedvaTsiX CIIEKTPOB U3ITYUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
Hab6nroneHue nuHevyaToro cuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTHI, JOKAa3bIBAIOIINE CIOXKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOocTH.  OmbiTel  Pesepdopna mo  ompeneneHuio  cocTaBa
paavoakTuBHOrO u3nydenus. CBoiictBa anbda-, Oera-, TramMma-u3IydeHUS.
Brnusinue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpOTOHa W HeWTpoHa. HyknonHas mogmens snupa [eizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. OJEKTPOHHBIM M TO3UTPOHHBIA Oera-pacnan. [amma-
U3JlyyeHue. 3aKOH paJuoakTUBHOTO pacnaja.
DHeprus CBsi3U HYKJIOHOB B sijipe. SlnepHbie cuiibl. JledexT macchl spa.
SAnepusle peakuuu. JleneHue u CUHTE3 SAEP.
SAnepusiii peaktop. TepMmosimepHbili cuHTe3. [IpoOieMbl M TMEPCIEKTHUBBI
AIEPHON DHEPTETUKUA. DKOJIOTUYECKHUE aCIIEKThI SIACPHON SHEPIE€TUKH.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOICHUS U PETUCTPALIUN JIIEMEHTAPHBIX YaCTHII.
dyHaMeHTaIbHbIe B3auMoeHcTBU. EAMHCTBO hH3UYECKOM KapTUHBI MUpA.
TexHuueckne ycTpolcTBa M MPAKTUUECKOE NMPUMEHEHUE: JO3UMETpP, Kamepa
Bunbcona, siaepHblil peaktop, atToMHas 6omba.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIIUX YACTHII.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol
HccnenoBanue TpekoB dacTHil (110 TOTOBBIM (poTorpadusim).

Pa3znea 8. djieMeHTHI aCTPOHOMUM U aCTPOPU3NKH

Oranbl pa3BUTUS acTpoHOMUH. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3MBI, IUIAHETHI, UX BUIUMOE
JBIDKEHHUE.

CoJiHeyHast cucTeEMa.

Connne. ConHeunasi akTuBHOCTh. Mctounuk sHepruum CoyiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J(MarpamMma «CHEKTpaJIbHBIM KJlacc —
CBETUMOCTB». 3BE31bI TJIABHOHM MOCJIEI0BATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTH» I 3BE3]l TJIaBHOW MOCIEI0BAaTEIbHOCTH. BHYTpeHHEE CTpOeHHE



3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostounu CoiHua U
3BE3/1. DTanbl )KU3HH 3BE3I.

Mineunsiii Ilyte — nama I'anaktuka. [lonoxkenue u nBukenue ColiHIIA B
lNanaktuke. Tunel ranmaktuk. PaguoranakTuku u kBa3zapbl. YEpHBIE ABIPHI B AIpax
raJlakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606ma. Pazberanue ranakTuk.
Teopust bosiboro B3peiBa. PEIMKTOBOE U3ITyYCHHE.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JIJI ONIpPEeJICICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cOo3Be3/1Msi CEeBEpHOro MOJyIIapus U sIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro [lyTu.

Oo6o0maronee NOBTOPEeHNE

Ponpr ¢u3ukm W acTpOHOMHMM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMAIBHOM U ATUYECKON chepax NesITeIbHOCTH YeIoBeKa, POJib U MECTO (PU3UKH
M aCTPOHOMHUHU B COBPEMEHHOW HAyYHOUW KapTUHE MHUPA, POJib (HU3NIECKON TEOPUH
B (OpMUPOBAaHUU TMPEJACTABICHUM O (UBNYECKOW KapTHHE MHUPA, MECTO
(dbu3nYecKor KapTUHBI MUpa B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUN O IPUPOJIE.

MexknpeaMeTHbie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kitacce ocymiecTBIsSETCs ¢
y4ETOM COJZIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMud MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoscnpeomemnuvle nouwsimus, CB3aHHBIE C M3yYCHHUEM METOJOB HAyYHOTO
MO3HAHMS. SIBJICHUE, HAy4HBIA (hakT, TUIMOTe3a, (U3UYECKasl BEJIMYMHA, 3aKOH,
Teopusl, HaOII0IeHNE, SKCIIEPUMEHT, MOJISITMPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: peuieHWE CHUCTEMbl YPABHEHUM, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbI M MX IMPOEKIMM HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK TOAO00US TPEYroIbHUKOB,
ompeeNieHue TIOoaau IIOCKUX GUryp u oobemMa Tel.

buonoeus: »snexkTpuyeckue SBJICHUS B JKUBOM MpuUpoje, KojeOaTebHbIC
JIBW)KCHUS B )KMBOM MPUPOJIC, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, ACHCTBUE
pajualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAS CTPYKTYpa TBEPIBIX
TeJ, MEXaHH3Mbl OOpa3OBaHUS KPUCTAIIIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHayius.



l'eocpaghus:  marHuTHble TmOdOCa 3€MIIM, 3alieKHM MATHUTHBIX DY/,
boToCchEMKA 3eMHOI MOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICEHU,

Texnonocua. JIMAHUM DIIEKTpOIlEpeNad, TIE€HEepaTop IEPEMEHHOIO TOKa,
JJIEKTPOJBUIaTeNb, WHAYKLUMOHHAS II€Yb, pajap, pPaavuONPUEMHUK, TEIECBU3OD,
anTeHHa, teiedon, CBY-meuyb, MpOEKUMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJiHeyHas baTapes.



IINIAHUPYEMBIE PE3VYJIBbBTATBI OCBOEHUSA INTPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Du3Wka» Ha YpPOBHE CpeIHEro oOIIero
obpazoBanus (0a30BBIi YpOBEHB) MOKHO OOECHCUUThH JOCTHIKEHUE CIICTYIOIIHX
JUYHOCTHBIX, METAIIPEAMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOTo mpeamera «Du3nka» TO0KHBI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBAThHCS
chOopMUPOBAaHHOW BHYTPEHHEW IMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAIMM, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIHIMPEHHE KXU3HECHHOTO
ONBITA Y OIBITA JESATEIIBHOCTH B IIPOLECCE PEeAIU3ALUN OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD IPaKAAHCKON MO3UIIUK O0YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOI0 00IEeCTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEITEIBHOCTh B MHTEpPECAX TPa)KJaHCKOTO
oOLIECTBa, yYaCTBOBATh B CAMOYMPABICHUH B 00pa30BaTelIbHONW OpraHu3alllH;

YMEHHUE B3aUMOJEHUCTBOBATh C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBHUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS

c(hOopMUPOBAHHOCTH POCCUNCKOU IrPaXIaHCKOMN UJICHTUYHOCTH,
MaTPUOTHU3MA,

LIEHHOCTHOE OTHOLIEHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESATETbHOCTU YUYEHOTO);

OCO3HAHME JTUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OYyAYLIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUYAs 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETOo (PU3NYECKON HAYKE,



5) Tpy/10BOro BOCHIUTAHUS:

WHTEPEC K pa3InYHbIM cdepaM MpodheCcCHOHAIBHON ACATCIBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C U3UKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymeli mpodeccun u peanr30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(GU3HMKY Ha TPOTSHKCHUU BCEH KU3HU;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS .

c(OpPMHPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBl, OCO3HAHHE TJIOOATBHOTO
XapakTepa dKOJIOTHICCKUX MPoOIIeM;

IUIAHUPOBAHUE U OCYILECTBIEHUE AECUCTBUM B OKPYKAIOUIEH CPELE HA OCHOBE
3HAHMSI [IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OIbITa ACATCIBHOCTH 3KOJIOTMYECKOW HAlpaBJICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (hHU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS GU3MUCCKON HAYKH;

OCO3HAHHWE IICHHOCTH HAyYHOH JIeATEIbHOCTH, TOTOBHOCTh B IIpoliecce
M3Y4YCHUS  (PU3MKH  OCYIICCTBJIATH  NPOSKTHYHO W HCCICI0BATEIbCKYIO
JCATENBHOCTh HHAUBUYAJIBHO U B TPYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble Jornyeckne aeiicTBUS .
caMOCTOSITEeIbHO  (OPMYJIHMPOBATh M aKTyaJu3HpoOBaTh  IPoOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE,
ONpeAesTh LU ACATEIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUU HX
IIOCTHKCHUS,
BBIABJISITH 3aKOHOMEPHOCTHM M NIPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(hUBUYECKUX SBJICHUSX,
pa3pabaTrbIBaTh IJIaH pelieHus] MpoOJieMbl ¢ YYETOM aHaln3a WMEIOMIUXCS
MaTepHUaIbHbIX U HEMaTEPUAIBHBIX PECYPCOB,3
BHOCHUTH KOPPEKTHUBBI B AEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEeJIIM, OLIEHUBATh PUCKU MOCIEACTBUN 1€ATEIbHOCTH;
KOOPAWMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBHUSX  PEajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.
ba3oBrbIe ucciieoBaTeIbCKHE JeHCTBUSA.
BJIaJICTh HAYYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU TOHATUSIMU U METOJIaMHU
(bu3UYeCKON HAyKH,



BJIaJICTh HaBBIKAMH Y4EOHO-HCCIICI0BATEIbCKOW U IPOSKTHOU ACATCIBHOCTH
B 00siacTi (PM3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB PEIICHMS 3a1ad (U3HYECKOTO COJCP)KaHMs, MPUMCHCHHIO Pa3IUYHBIX
METO0B IMO3HAHUS,

BJIQJICTh BHJAMHU JICITCIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETaIllii, TNPeoOpa30OBaHUI0 M TPHMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3JIaHUN y4eOHBIX ITPOCKTOB B 00J1aCTH (PU3HKH;

BBISBJISATh TPUYUHHO-CIICICTBCHHBIC CBS3W W aKTyaJlU3WpOBaTh 3ajady,
BBIIBUTATh THIIOTE3y €€ pEIICHHS, HAXOJWTh apryMEHTBI IS JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33]1aBaTh IMapaMeTPbl U KPUTEPHUH PEIICHUS,

aHAJIM3UPOBATh TOJYYCHHBIE B XOAC PCIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaATEIBHOU
JCATCIBHOCTH, B TOM YHUCJIC MPU U3YUYEHUU (HU3HKHY,

JaBaTh OIICHKY HOBBIM CUTYaIIMsIM, OIICHUBATh PUOOPETEHHBIHN OIIBIT,

yMETh IEPECHOCHTh 3HAHWS 1O (QU3KKE B MPAKTHUYECKYH 00J1acTh
KA3HENEATENLHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MMPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC MJICH, MPEJIaraTh OPUTHHAIBHBIC TIOJIXOJIbI M PEIICHUS;

CTaBUTh MIPOOJIEMBI U 33J1a4H, JOMYCKAIONINE aIbTCPHATUBHBIC PEIICHHS.

Pabora ¢ nngopmanmei:

BJIQ/ICTh HaBBIKAMM IOTY4YEHUS WHGOpPMAIUU (PU3NYSCKOTO COJICPKAHUSI M3
HMCTOYHHUKOB pa3HBIX THUIIOB, CAaMOCTOSITCIBLHO OCYIICCTBIATh TIOWCK, aHaIU3,
CHUCTEMATH3alMI0 W HMHTEPIPETAIUI0 MHPOPMAIMKM PA3IUYHBIX BHUIOB U (HOpM
MIPE/ICTABIICHHUS;

OIICHHBATh JIOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEHICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHHU3AI[MOHHBIX
3alad ¢ COONIOACHHUEM TpeOOBaHWUN JPrOHOMHUKH, TEXHUKH OE€301aCHOCTH,
TMTHCHBI, PECYpPCOCOCPEIKCHHs, TPABOBBIX MW  OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30TMacHOCTH;

co3daBaTh TEKCThI (DH3UYECKOTO COJEp)KaHUs B Pa3IMUHBIX (opmaTax ¢
y4€TOM Ha3HA4YCHHsI WH(OPMAIIMH U [IEJICBOH ayJAMTOPUH, BBIOUPAs] ONTHMAIIBHYIO
(dbopMy TIpeICTaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHHMKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBHS
OCYUIECTBJIATH OOIIEHUE Ha YpOKax (PU3MKHU U BO BHEYPOUHOU J1€ATEIbHOCTH,
pacno3HaBaTh MPEANOCHUIKM  KOHQGIMKTHBIX CHUTyalldd HM  CMSr4arh
KOH(DJIUKTHI,



pa3BEPHYTO W JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHS C MCIOJIb30BaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIyaIbHOU
paboTHI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YjieHa KOJUIEKTHUBA,

NpUHUMATh LETM  COBMECTHOM  JEATENbHOCTH, OPraHU30BBIBaTH WU
KOOPJIMHUPOBATh JECUCTBUS TO €€ JTOCTHKEHHUIO: COCTaBJATh IUIaH JEWCTBUH,
pacnpenensaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThbl
COBMECTHOM paboTHI,

OLICHMBATh Ka4yeCTBO CBOET0 BKJAJa W KaXKJIOTO Yy4YyaCTHHKA KOMaH/Abl B
001l pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJIEM C TMO3ULUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATErMUYeCKOe TOBEJACHUE B Pa3IUYHBIX
CUTYalUAX, IPOSBIATH TBOPUECTBO U BOOOpAXKEHUE, ObITH UHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITEJILHO OCYIIECTBIIATh MMO3HABATENIBHYIO JEATEIHOCTh B 00JIACTH
(GU3UKH W aCTPOHOMHH, BBIABJIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a0a4H;

CaMOCTOSITEJTbHO COCTAaBJIAThH IIJIaH PEIICHUs] PacYETHBIX M KavdeCTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHUYECKON PabOThl ¢ YU4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYAITUsIM;

pacuIupsaTh paMKH yu4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparhb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCcTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JSPYAMIIMU B 00JacTH
(U3UKH, TOCTOSIHHO TTOBBINIATh CBOM 00Pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAIBLHbIA MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JCSATEIBLHOCTB,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISM,

BIAJCTh  HABBIKAMHU  [IO3HABaTEJIbHOM  pe(dIeKCHH KaKk  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YJIbTaTOB M
OCHOBAHMU;

WCIIOJIb30BaTh MPUEMBI pedIICKCUU JIJIsi OLICHKU CUTYAaIlMd, BBIOOpa BEPHOTO
pelieHus;



yMETh OIICHMBaTh PUCKH M CBOEBPEMEHHO NPHHHMAThH PEIICHUS IO WX
CHI)KCHMUIO,

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTMX TIPH aHajJu3e pPe3yJIbTaToB
JCSATEIBHOCTH,;

MPUHUMATh ceOsl, TOHUMasi CBOU HEJJOCTATKH M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTBl JAPYTHX ITIPH aHajJu3e pe3yJIbTaToB
JCSATCIBHOCTH,

MPU3HABATh CBOE MIPABO M MPABO APYTHX Ha OIIHOKH.

B mporecce AOCTMXKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPAMMBI
nmo ¢u3uKe I YpPOBHS cpeaHero oOmero oOpa3oBaHus y 0OyYarommxcs
COBEPIIECHCTBYETCS AMOIMOHAIbHBIH WHTEIUICKT, IIPEIOIaratoIui
c(hOopMUPOBAHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE AIMOLIMOHAIIEHOE
COCTOSIHWE, BUCTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAILHON chepsl,
OBITH YBEPCHHBIM B ceOe;

caMOpETyJIMPOBaHMS, BKIIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTh aJalTHPOBAaThCA K
OMOIMOHATBHBIM H3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHWBAIIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTIKCHUIO TICIIH U
yCIiexXy, ONTHUMHU3M, WHUIMATUBHOCTh, YMCHHE JCHCTBOBATH HCXOJNS W3 CBOHUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh MMOHMMATh 3MOIIMOHAIIBHOE COCTOSIHUE
APYTHX, YYUTBIBAaTh €r0 TPH OCYIICCTBICHUU OOINCHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPSKHBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKIIOYAIONTUX CIIOCOOHOCTh BRICTPAaUBATh OTHOIIICHHUS
C IPYTUMH JIOJbMH, 3a00THTHCS, TIPOSBIISATH HHTEPEC B pa3perniaTh KOHQIUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy ob6yuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM

JEMOHCTPUPOBATh HA MpHUMEpax poJib U MeCTO (DU3MKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUIECKON JEATCILHOCTH JIIOJICH;

YUUTHIBaTh TPaHUIIBl TNPUMEHEHUS H3YUYEHHBIX (DU3NUECKUX MOJICICH:
MaTepHualibHas TOYKa, MHEpIMalbHAas cucTeMa OTcuéra, adCOIOTHO TBEPIOE TENO,
UJeadbHbIN Ta3, MOJCIHN CTPOCHHS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi/l IPU pelieHUun GU3NIECKUX 3a1a4,

pacro3HaBath (uU3HUECKHe ABJICHUS (MPOILECChl) U OOBICHITH MX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJEKYISIPHO-KMHETHYECKOW TEOPUU CTPOCHUS BEIIECTBA U



ANICKTPOJAVMHAMUKHU:  PAaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TaJeHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEPIIHS,
B3auMozeicTBue Tei, auddys3us, OpOyHOBCKOE ABMIKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TeJI, M3MEHEHHE 00bEMa TelT P HarpeBaHWM (OXJIaKICHUH), TEILIIOBOC
paBHOBECHUE, UCIIapeHue, KOHJCHCAllWs, IUIaBJICHUE, KPUCTAJUIU3AIus, KHUIICHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30Ipolleccax,
AIIEKTPHU3AIIUS TeJl, B3aUMOCHCTBUE 3apsII0B,;

OMHUCHIBATh MEXaHUYECKOE IBIM)KCHHUE, WCIOIb3Yysd (PU3UYECKUE BEITUYUHBI:
KOOpJAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi PHEPTHsl, MOTEHIIMAIbHAsl YHEPTUsl, MEeXaHUYEeCKasl
paboTa, MeEXaHMYECKas MOIIHOCTh, MPHU OINHUCAHUU TPABWIBHO TPaKTOBATh
(UBUYECKUI CMBICIT HCMOJB3YEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIWHUILBI,
HaxoJUTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMH
BEJIMYNHAMUY,

OMHUCHIBATh H3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJ U TEIUIOBHIC SIBJICHUS,
UCIIONB3Yysl (U3UYECKUE BEJIMYMHBI. JaBJICHUE Tas3a, TeMmIepaTrypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTHUYECKOTO JABMIKEHUSI MOJIEKYJI, CPEIHEKBaJApaTUIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HSHEprusi, paboTa rasa,
KO(DPUIIMEHT TMOJE3HOr0 JCUCTBUS TEIJIOBOTO JBUTATENsA; TPU OIMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3MYECKUM CMBICI HCIOJIB3YEMbIX BEJIWYWH, HUX
0003Ha4YCHUS] W €IWHUIIBI, HaXOAUTh (OPMyIBI, CBS3BIBAIOLIME JAHHYIO
(hUBUYECKYIO BETUYUHY C IPYTUMU BEJTUYUHAM,

OMUCHIBATh U3YYCHHBIC JICKTPUUCCKUE CBONCTBA BEIIECTBA U AJICKTPUUCCKHE
siBIIeHUS (ITPOIECCHI), UCIOB3YSA (PU3NUECKUE BEIUUMHBI. ICKTPUUCCKUN 3apsi,
AIEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTH TOJIsI, TOTEHIIMAJ, PA3HOCTh MMOTEHIINAJIOB,
NP ONUCAHUM TIPABUJIBHO TPAKTOBaTh (U3UYECKUM CMBICI HCIOJIB3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS W CIWHMIILI, yKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO (PU3UUYECKYIO BEJIMUUHY C IPYTUMHU BEJIMYMHAMHU;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIONb3ys (pu3nueckue
3aKOHBI U TIPUHIIUIIBI: 3aKOH BcemupHoro tsarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKOW »JHEpPruu, 3aKOH COXPAaHCHUS HMITYJIbCa,
MPUHIIMAIT CYTEPIIO3UIIMK CWJI, TPUHIMI PaBHONpPABUS HWHEPIUATIBHBIX CHUCTEM
0oTCu€Ta, MOJEKYIIPHO-KMHETHYECKYIO TEOPHUI0 CTPOEHHUS BEIIECTBa, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEH KMHETHYECKOW SHEPTUU TEIJIOBOTO JBUXKCHUSI MOJICKYI C
aOCOJIFOTHOM TeMIepaTypoil, MEepBbIi 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHCHHUSI
ANIEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 53TOM pa3iaudaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBHUsS (TPaHMIIBI,
00JIaCTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TMPUHIMUIIBI JCHCTBUS  MAaIIMH, TNPUOOPOB U
TEXHUYECKUX YCTPOKNCTB; pa3jnyaTh yCIOBHUS WX O€30MACHOTO HCIOJIL30BAHHS B
MOBCEIHEBHON KU3HU,

BBITIOJTHATh JKCIEPUMEHTBI IO HCCICAOBAHUIO (PU3MUCCKUX SBJICHUN U
MPOIIECCOB C HCIOJBb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU 3TOM
dbopmynupoBath mpoOJeMy/3agady W TUMOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEII0KCHHOTO OOOpYJOBaHMS, IMPOBOIUTH OIBIT H
(bOpMyITHpPOBATH BHIBOBI;

OCYIICCTBIISITH MPSMBIC ¥ KOCBCHHBIC U3MEPCHUS (DH3UYCCKUX BEIIMYUH, TIPU
OTOM BBIOMPATH ONTUMAJIBHBIA CIIOCOO WM3MEPEHHS M HCIIOIb30BaTh W3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPCHU;

HCCJICIOBATh  3aBUCHMOCTH  MEXAY  (QU3NYSCKHMMHM  BEIIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(GUKCHpPOBATh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (U3MYECKUX BEIIMYUH B
BUJIC TaOJIUIl U TpadUKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM HCCICAOBAHMS,

co0roaTh MpaBmiia 0€30MacHOTO TpyjAa MPH MPOBEACHUHN HCCIICIOBAHUNA B
pamMKax ydeOHOro SKCIEPUMEHTa, Y4eOHO-HMCCICAOBATEILCKOW W IMPOCKTHOM
JCATEIBHOCTH C WCITOJIb30BAaHUEM HM3MEPHUTEIIBHBIX YCTPOWCTB M JIA0OPAaTOPHOTO
o0opy10BaHUS;

pemaTth pacy€THhIE 3aJaud C SBHO 3aJaHHONW (PU3HYECKON MOJIEINbIO,
UCIIOJIB3YsI (PU3MUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIW3a YCIIOBUS 3aa9H
BBIOMpATh (U3MYECKYIO0 MOJICIb, BBIICIATh (PU3NYCCKHUE BEIUYUHBI U (DOPMYIIBI,
HEOoOXoaUMBIE IS €€ pEeIIeHHUs, NMPOBOJAUTH PacuéThl M OICHWBATh PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHHSI (PU3HUECKON BETUINHBI;

pelIaTh Ka4eCTBEHHBIC 33/1a4M. BBICTPAUBATh JOTHYECKHA HETIPOTUBOPECUNBY IO
IIEMIOYKY PACCYXACHUM C ONMOpPOH Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3NYecKue SIBICHUS,

UCIIOJIB30BaTh ~ TMPU  PEHNICHWH  y4eOHBIX  3a7ad4  COBPEMCHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH
W TIpeJICTaBlIeHUs Y4eOHOW W HAyYHO-TIONMYJSIpHOW WH(OpMaIuu, NOJyIeHHON U3
Pa3IUYHBIX KICTOYHUKOB, KPUTHICCKH aHATU3UPOBATh MOJydaeMyro HH(POpMaIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOIIETO MHpa, B Pa3BUTHEC
TEXHUKU U TEXHOJIOTHH;

HCITIOJIb30BaTh TEOPETHYCCKHE 3HAHMS IO (PU3UKE B TOBCEAHCBHOW KU3HU
IS o0ecTriedeHUsT 0E30IaCHOCTH MPU OOpaIIeHUU C TPHOOpPaMH M TEXHUUICCKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBBS M COOIIOJCHUS HOPM DKOJIOTHYECKOTO
TIOBEICHUS B OKPYIKaIoIIe cpejie;



paboTaTh B TpyHIle C BBHINOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBHO pPacCHpeneisaTh OOS3aHHOCTH W
IUTAHUPOBATH JICATECILHOCTh B HECTAHJIAPTHBIX CHUTYAIUSAX, aJCKBAaTHO OICHUBATH
BKJIaJ Ka)KJI0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHHE pacCMaTPUBAEMOM TIPOOIICMEI.

K xonmy obyuenus B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMCHHIM

JCMOHCTPUPOBAaTh Ha TPHMEpPax poJib U MecTO (pu3uKku B (HOPMHUPOBAHUU
COBPEMCHHOW HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMCHHOW TEXHHKU H
TEXHOJIOTUH, B TPAKTUYECKON JAESITCIBHOCTH JIFOACH, IEIOCTHOCTh W EIUHCTBO
(bu3MYeCKOl KapTHHBI MUPA;

YUUTHIBATh TPAHMIBI TMPUMCHCHHUS M3YYCHHBIX (DHU3UYCCKUX MOJICIICH
TOYCYHBIA AICKTPHYCCKUHN 3apsi, JIyd CBETa, TOYCUHBIM MCTOYHHUK CBETA, sACpHAs
MOJIC]Tb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO SApa TPHU PEIIeHUH (U3HYCCKUX
3azay,

pacro3HaBath (U3HUECKUe ABICHUS (MPOLECChl) U OOBICHITH MX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA U KBAHTOBON (PU3HKH. JCKTPUUCCKAsT IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHEC
MarHuTOB, DJJCKTPOMAarHWTHas WHAYKIMSA, JACHCTBHE MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIMKACS 3apsijl, SJICKTPOMAarHUTHBIC KOJICOAHUS |
BOJIHBI, TPSMOJMHEWHOE pacHpOCTpaHEHHWE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHnrs, audpakuus W TOJApU3alus CBETa, JHUCIEPCUS CBETa,
dorosnexkrpudeckuii 3¢ dext (poroaddekt), cBeToOBOE AaBiIeHHE, BOSHUKHOBCHHE
JUHEHYATOTO CIIEKTpa aTroMa BOJOpPOJAA, CCTCCTBCHHAs W HCKYCCTBCHHAs
PaMOaKTHBHOCTD;

OINKCHIBAaTh W3yYEHHBbIC CBOMCTBa BellecTBa (DJICKTPHUECKHUE, MAarHUTHBIC,
ONTHYECKUE,  DJICKTPUYCCKYI0  MPOBOJAMMOCTh  Pa3jgMYHBIX  Cpea) |
DJIEKTPOMArHUTHBIC SIBJICHUSA (IIPOLIECCHI), MCIONB3YsS (U3NYCCKUEC BETHUUMHBI:
DIIEKTPUYECKHUI 3apsiji, CHJa TOKA, AJICKTPUUYECKOE HAIpPSHKCHHE, DIECKTPHUECKOE
COIIPOTUBIICHHUE, Pa3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs CHIIa, paboTa TOKa,
WHIYKIMS MarHuTHOTO Ioyisl, cwia Awmrepa, cwia JIopeHma, WHIYKTHBHOCTb
KaTYIIK{, SHEPTHsl JJICKTPUYECKOTO W MAarHUTHOTO TIOJICH, MEepUoJ M 4acToTa
KojeOaHuii B KojiebaTelbHOM KOHTYype, 3apsii U Ccuja TOKa B Ipoliecce
TFapMOHUYCCKUX DJICKTPOMArHUTHBIX KoJcOaHWi, (OKYCHOE pacCTOSIHHE W
ONTHYECKasl CHJIa JIMH3BI, TMPU OIKMCAHWHM TPABUIBHO TPAKTOBAaTh (PU3NUCCKUIA
CMBIC]T HCIIOJIb3YEMBIX BEJIWYHMH, HX OOO3HAYCHHMS M CIAWHMIIBI, YKa3bIBaTh
GopMyJIBl, CBS3BIBAIOINKME JIAHHYIO (U3UYECKYH0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHHSI W TIPOIIECCHI, HCIIOIL3YS
(Gu3HYECKNEe BEIMYUHBI. CKOPOCTh JJICKTPOMArHWUTHBIX BOJIH, JUTMHA BOJHBI H



4acTOTa CBETa, SHEPIrusi U UMMYJbc (OTOHA, IEPHUOJI TIOJIypacaaa, SHEPrus CBI3U
QTOMHBIX siIep, TPH OMHCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUNA CMBICI
WCIIOIb3YEeMbIX BEJIUYMH, MX OO0O3HAUCHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMH BEIUYUHAMH,
BBIYHUCIISITh 3HaUCHUE (DU3UICCKON BEIIMUUHBI;

aHAJTM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIONb3ys (pu3nueckue
3aKOHBI ¥ MPUHIUIIBI: 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIIBHOTO U TMapajlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3akoH JDkoymns—JIeHna, 3akoH >3J€KTPOMArHUTHOM
WHIYKIWH, 3aKOH TPSIMOJIMHEHHOTO paclpOCTPAHECHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETAa, 3aKOHBI MPEIOMIJICHUS CBETa, YpaBHEHHE JWHIITEHHa 11 pororddekra,
3aKOH COXPAHCHHS DHEPIHH, 3aKOH COXPAHCHUS HUMIYJbCa, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHECHHS MAacCOBOI0 4YHCIA, MOCTYyJaaThl bopa,
3aKOH PaJMOaKTUBHOTO paclaja, IMPu 3TOM pa3IndaTh CJIOBECHYIO (hOPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpaXXCHHUE M yCIoBUSA (TpaHMIBI, 00JIACTH)
MIPUMEHHUMOCTH,

OTpEeNeNATh HAIPaBJIEHUE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIsl POBOTHUKA
C TOKOM, cujIbl AMiiepa u cuiibl JIopeHiia,

CTPOUTh M OIKCHIBaTh HU300pakeHHE, CO3/1aBaeMOE IUJIOCKUM 3E€pKajioM,
TOHKOM JIMH30M,

BBITIOJIHATh JKCIIEPUMEHTBI 10 HCCIAEAOBAHMIO (PU3MYECKUX SIBJICHUUA U
MIPOIIECCOB C HCIIOJB30BAHUEM IMPSMBIX W KOCBEHHBIX H3MEPCHHI. TMPU ITOM
dbopmynupoBath mpoOJeMy/3agady W TUMOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coObupaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOpYJOBaHHUs, IPOBOJIUTH OMBIT U
bopMyIUpPOBATH BHIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUs (DU3NUYECKUX BEJIIMYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIA CIOCOO M3MEPEHMs] M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKH MOTPEITHOCTEH H3MEPEHUI,

HCCIIeIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEJIWYUH C UCIOJIb30BaHUEM
NPSMBIX W3MEPEHUN: TIPU HSTOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUpPOBATH
pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEJIMYMH B BHUJIC TAOJIUIl U
rpaduKoB, JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM HUCCIIeIOBAHMUS,

coOJro1aTh MpaBmiia OE30MacHOr0 TPyAa MPU MPOBEJACHUU HCCIICIOBAHUN B
paMKax y4eOHOTO »OKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATEIbCKOW M MPOCKTHOM
JESATETLHOCTH C MCTOJIb30BAHUEM HW3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0opy10BaHUS;

pemaTth pacy€THhIE 3aJaud C SBHO 3aJaHHOW (PU3HYECKON MOJIEINbIO,
WCIIOIb3Ys (PU3HUYECKUE 3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHaJK3a yCIOBHS 3a/1auu
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEITHMUYMHBI U (POPMYJIBI,



HeoOXonuMble Uil €€ pelleHHUs, MPOBOAUTH Pacu€Thl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAUeHUs (PU3NUECKON BETUUNHBI;

pemaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPANBATh JIOTUYECKH HEMTPOTUBOPEUYHBY IO
LEMOYKY PpacCyKIEHUW C ONOpPOMl Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnueckue sIBICHUS,

UCIIOJIb30BaTh ~ MNPU  pElIeHWH  y4yeOHBIX  3aJad  COBpPEMEHHbIC
MH(OPMAIIMOHHbIE TEXHOJOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/icTaBleHrs y4eOHON M HAay4YHO-TOMYJISIpHON MH(OpMAaIUK, NOJTy4eHHON U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKU aHATIM3UPOBATh MOJydaeMylo HH(pOpMaIHIO;

OOBSCHATh TPHUHIMIBL JACHCTBUS MAIIMH, NPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH,

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKd, B OOBACHEHHE NPOLECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
s o0ecredeHus: 0€30MacHOCTH MpU 0OpalieHuu ¢ TpUOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAaMHU, ISl COXpAHEHUS 3710POBbSl U COOIIOEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOLIEN Cpene;

paboTaTh B TpyHIne C BBIIOJHEHUEM PAa3IUYHbIX COLHUAIBHBIX pOJEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBHO paclpenessTh OOA3aHHOCTH H
IJJAHUPOBATh JIEATEIIbHOCTh B HECTAH/IAPTHBIX CUTyalUsAX, aJ€KBaTHO OLICHUBATh
BKJIAJ] Ka)KJI0TO U3 YYACTHUKOB I'PYIIIBLI B PEIIEHUE pacCMaTpUBAEMOM MPOOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
HanmeHoBaHuUe pa3esioB H TeM nupposbie
Ne n/n P Kontpoasnbie | IIpakTHueckne (uupp )
NMPOrpaMMbl Bcero o0pa3oBaTe/IbHbIe
padoTsl pa6oTsl
pecypcbl
Pazgen 1. ®PU3UKA U METOAbI HAYYHOTI'O IO3HAHUSA
Bubnunorexa [JOK
11 ®dusnka U METOJ[bl HAYYHOTO TO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hrtoro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoreka [JOK
21 Kitnematitka > https://m.edsoo.ru/7f41bf72
bubaroreka [JOK
2.2 7
Hlunamika https://m.edso0.ru/7f41bf72
Bubnunorexka [JOK
2.3 3aKOHBI COXPAHECHUSI B MEXaHHKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro no pazzpery 18
Pa3zpen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOH 9 1 Bubmuorexa IJOK
' TEOpHU https://m.edsoo.ru/7f41bf72
Bubnunoreka [JOK
32 OCHOBBI TePMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 Bbubimmorexa LIOK
' ®da3oBbIe Iepexosl 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

Hroro no pasaeny

24

Paznen 4. QJIEKTPOJUHAMUKA

Bubnnoreka [JOK
4.1 DueKTpocTaTHica 10 https://m.edsoo.ru/7f41bf72
IloctosinubIif anexTpuueckuit Tok. Toku B bubanoreka IJOK
4.2 12
pa3IUuHBIX cpetax https://m.edsoo.ru/7f41bf72
Hroro no pa3neny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 10 TTPOTPAMME 68



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Kourpouabubie | Ilpakruyeckue (ubp )
nporpamMmsbI Bcero o0pa3oBaTe/IbHbIe
pa6oTsl padoTsl
pecypcsbl
Pazpen 1. SJJIEKTPOAUHAMUKA
MarsuTtHOe nose. DJIeKTpoOMarHuTHas Bubmmoreka [JOK
1.1 11 1 3
HUHYKLIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHU4ecKre U AIeKTPOMarHUTHBIC 9 1 Bubmmotexa LIOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97¢c
MexaHU4ecKre B AIEKTPOMarHUTHBIC Bubmmorexa LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bubmroreka [JOK
2. 1
3 Onritka 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro o pasneny 24

Pazjea 3. OCHOBBI CITIEIIAAJILHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPHH 4 1 Bubmmorexa LIOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubnuoreka IIOK
4.1 DJIeMEHTHI KBAaHTOBOY ONTHKH 6 https://m.eds00.ru/7f41c97¢
4.2 CrpoeHue atoma 4 Bubmmoreka [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

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

4.3

ATOMHOE S11pO

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

Hroro mo pasaeny

15

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DneMeHTbl aCTPOHOMUU U acTPO(PU3UKU 7 Eggﬁﬁf{ﬁ)?ﬁﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIAIOIIEE IOBTOPEHUE

6.1 O6o0marolee MOBTOpeHUe 4 Eti[:sﬂ/l;r(r)f:(ﬁ)?r(alf £41097¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE NIJTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
No Jara uudposbie
Tema ypoka Konrpoabusie | IlpakTnueckue
n/n Bcero u3y4yeHusi | o0Gpa3oBaTeJbHbIE
padoTsI pa6oTsl
pecypcbl
®u3nka — HayKa o 071€.
1 H: HH])Ie MZT(})’K bl n(r)l;)::mfﬂ 1 0 0 buGmorexa [IOK
i A 05.09.2023 |  https://m.edsoo.ru/ff0c32e2
OKpYXaIoIIero Mupa
Poinb u MecTo Gusuku B

2 (hopMHpOBaHUU COBPEMEHHOM 1 0 0 Bubauorexa IJOK
Hay4HOW KapTHHBI MHpA, B 07.09.2023 |  https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH NeaTeNbHOCTH JIFoIeH
MexaHuuecKkoe JBIKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 0 0 Bubnuorexa LIOK
nBKeHMs. [lepemenienue, CKOpOCTb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHoMepHOE npsMonmHeiiHoe 1 0 0 Bubnuorexa IIOK
JIBUKCHHE 14.09.2023 |  https://m.edsoo.ru/ff0c3620

5 PaBHOycKOpeHHOE NpsIMONKHENRHOE 1 0 0 Bubmuorexa IJOK
JIBIDKEHHE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 1 0 Bubaunorexka [TOK
CBOOOJHOrO MaJIeHUs 21.09.2023 | https://m.edsoo.ru/ffoc39cc
KpuBonunelinoe nBrKeHue.

7 JIBYOKEHHE MAaTePHAIbHON TOUKH I10 1 0 0 buGmorexa IIOK

P 26.09.2023 | https://m.edsoo.ru/ffOc3ada
OKpPYKHOCTH
8 [Ipuanun otHOCUTEeNnpHOCTH ["anues. 1 0 0 Bubaunorexka [TOK



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
https://m.edsoo.ru/ff0c3ada

WHepuuanbHble CUHCTEMBI OTCUETA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
[epssiit 3axoH HetoTOHA
Macca tena. Cuina. [Ipunuun
9 CyNepno3uiuu cuj. Bropoii 3akoH Bubimorexa [IOK
yep " ) P . 03.10.2023 | https://m.edsoo.ru/ffoc3be8
HerotoHa i MaTepHaibHON TOYKH

10 Tpetuii 3akoH HeloToHa 1i1st Bubnuorexa IIOK
MaTEepUaANIBHBIX TOYEK 05.10.2023 |  https://m.edsoo.ru/ff0c3bed
3akoH BceMHUpHOTO TsiroteHus. Cuina

11 TspKecTd. IlepBas kocMudeckast bubmorexa IOK

P 10.10.2023 |  https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec Bubmmorexa LIOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenns. KoapduimeHt tpeHus.

13 Cuna Zgn OTI/IBJ'[e}(IbI/(Il})Il'I[I )i Bg(eﬂm/l Bubmorexa HOK

P P 17.10.2023 | https://m.edsoo.ru/ff0c3f76
Tella B XKUIKOCTH WJIU ra3e
[TocrynarenbHoe U BpalaresibHOE

14 JIBIDKEHHE a0CONIOTHO TBEPIOTO Tea. Bbubnunoreka [JOK
MowmenT cuibl. [1ne4yo cumbl. YenoBust 19.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPJOIO Tena
Hmnynbc MaTepualibHON TOYKH,

15 CUCTEMbI MaTepPHAJIbHBIX TOYEK. Bubnuorexa IIOK
Hmmynbe cuibl. 3aK0H COXpaHEeHUS 24.10.2023 | https://m.edsoo.ru/ff0c43d6
uMmIyiabca. PeaktuBHOe ABHXKEHHE
PaboTa ¥ MOIHOCTE CHIIBI.

16 Kunerndeckas sneprus Bbubmmorexa LIOK
MarepranbHO Toukd. Teopema 06 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETHYECKOI SHEepTHu

17 [ToreHunanbHas SHEPIUsl. Bubaroreka IIOK



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

[ToTeHunanbpHast SHEPTHS YIPYrO
neopMUPOBaHHOM NPY)KUHBL.
[MoTeHnmanbpHast SHEPTHS TeIa BOIM3H
MIOBEPXHOCTH 3eMJIH

09.11.2023

https://m.edsoo.ru/ff0c461a

18

19

IMoTeHIMaNbHbIE U HETIOTEHIIHATBLHBIE
cribl. CBsi3b paboTHI
HETOTEHIMAIBHBIX CHJI ¢ K3MEHEHUEM
MEXaHUIECKOM SHEPTHH CHCTEMBI TEIT.
3aKoH COXpaHEHUS] MEXaHUIECKON
SHEPrUU

Jlaboparopnas paborta
«MccnenoBanue CBSI3U pabOTHI CHITBI C
M3MEHCHHUEM MEXaHHUYECKON SHEPTUH
Tela Ha TIPUMEPEe PacTsDKCHHSI
PE3WHOBOTO KIyTa»

14.11.2023

16.11.2023

Bbubmmoteka LIOK
https://m.edsoo.ru/ff0c478c

20

KonTponbsHas paboTa 1o teme
«Kunematnka. /luramnka. 3akoHbBI
COXpaHEHHs B MEXaHHUKE»

21.11.2023

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHHS MOJIEKYJISIPHO-
KHHETHYECKOi Teopun. bpoyHoBCKOE
nemxerne. Auddysns

23.11.2023

Bubimoteka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBIKCHUS 1
B3aUMOICHCTBHSI YAaCTHI] BEIIECTBA.
Monenu cTpoeHus ra3os, KUAKOCTEH
U TBEPIBIX TEI

28.11.2023

23

Macca monekyn. Kommaectso
BeniectBa. [locTossHHAsT ABOTaApO

30.11.2023

24

TemoBoe paBHOBecue. TemnepaTypa
u eé u3mepenue. [llkana remmneparyp

05.12.2023



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

Henscus

Uneanpuseiii raz B MKT. OcHoBHOE

Bubmumorexa LIOK

25 ypaBHenue MKT 07.12.2023 |  https://m.edsoo.ru/ffoc4fde
AOGcoitoTHas TemIeparypa Kak Mepa

26 CpeAHel KUHeTHYeCKON YHepruu Bubnuorexa IIOK
JIBUKEHHS MOJIEKYT. Y paBHEHHE 12.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlampToHa. 'a30BbIE 3aKOHBI 14.12.2023
Jlaboparopnas pabora

28 «HccnenoBanne 3aBHCHMOCTH MEXKIY
napamMeTpamMH COCTOSIHUS 19.12.2023
Pa3peXCHHOro raza»

29 W3omporiecchl B nacaabHOM rasze U ux Bubnunoreka [JOK
rpauuecKoe NpeacTaBiIeHue 21.12.2023 | https://m.edsoo.ru/ffoc570e
BHyTpeHHsIs SHEeprus
TEPMOJMHAMHYECKOI CHCTEMBI U

30 croco0Obl e€ u3mMeHenus. Komuuectso Bubmmorexa LIOK
TEIUIOTH ¥ paboTa. BHyTpeHHss 26.12.2023 |  https://m.edsoo.ru/ff0c5952
SHEPIUs 0THOATOMHOT'O UJICAIBHOTO
rasa

31 Bunel Temonepenayn butmorexa LIOK

28.12.2023 | https://m.edsoo.ru/ffoc5c36
VaenpHas TEMI0EMKOCTh BEIECTBA.

32 KonmuectBo TemioTs! npu Bbubmmorexa LIOK
Terionepenaye. AnuadaTHbIN 09.01.2024 | https://m.edsoo.ru/ff0c5c36
mporuecc

33 [TepBbIii 3aKOH TEPMOAMHAMUKH H €T0 Bubimorexa LIOK



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

NPUMEHEHHE K H30IPOLIECCaM 11.01.2024 | https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTh po1ieccoB B
34 npupoje. Bropoii 3akoH buGmorexa [IOK
prpoze. BTop 16.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKHI

35 [Mpunnun neiicreus u KITJ tennoBoit Bubnmorexa LIOK
MAIIHHBI 18.01.2024 | https://m.edsoo.ru/ff0c600a

36 ukn Kapro u ero KITJ] 93.01.2024

37 DKoJloruyeckue npooaeMsl
TEIJIO3HEPTEeTUKH 25.01.2024

38 O06o6uaronuii ypok «MosekyaspHas Bubnuorexa IJOK
¢usuxa. OCHOBBI TEPMOJAUHAMUKI» 30.01.2024 |  https://m.edsoo.ru/ff0c6938
KonrposnbsHas padoTta no teme

39 «Mounekynsipaas ¢usrka. OCHOBBI bubmmorexa IOK

YAAp ' 01.02.2024 |  https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMHUKI»

20 ITapoo6Gpa3zoBaHue U KOHCHCAIHS. Bubmmorexa IJOK
Hcnapenue 1 KumneHne 06.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAs ¥ OTHOCHTEIbHAS

41 BII&XXHOCThH BO3/1yXa. HachleHHbIH buGmorexa IIOK

» Ayxa. Hackll 08.02.2024 |  https://m.edsoo.ru/ff0c64d8
I
Tsépmoe teno. Kpucramnmueckue u
amopdHsbIe Tena. AHU30TPOIHS
42 CBOMCTB KpucTaLIoB. JKuakue Bubimorexa [IOK
P - R 13.02.2024 | https://m.edsoo.ru/ff0c65f0
kpucrauibl. COBpeMeHHbIe
MaTepHabl
[TnaBnenue 1 KPUCTAIUTH3ALIS.
43 VY aenpHas TEIIOTa IIaBICHMS Bubimorexa [IOK
A ' 15.02.2024 | https://m.edsoo.ru/ff0c6708

CyOnumanus



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

Bubnunoreka [JOK

44 VYpasnenue Teniooro Ganarica 20.02.2024 | https://m.edsoo.ru/ff0c6820
Onekrpuzanus Tea. JNeKTPUIeCKHi
45 3apsia. JIBa BUAA DIEKTPUYECKUX Bubamorexa [IOK
I A P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsII0B
[1pOBOAHMKH, AUDIIEKTPUKH U
46 n(f)n HOBO HI/?KI/I 3a1f(le COXpaHECHUS bubmorexa HOK
ypoBoX ' p 27.02.2024 | https://m.edsoo.ru/ffOc6bcc
IIEKTPUUYECKOTO 3apsijia
BsaunmopeiicTBue 3apsiioB. 3aKoH
47 Kynona. Tode4HbIi 3JeKTpHIECKHI Bubamorexa [OK
Y ' P 29.02.2024 | https://m.edsoo.ru/ffOc6eced
3apsi
Hanpshk@HHOCTB 2JIEKTPHYESCKOTO
48 riosist. [IpuHIMT cynepno3unun Bubmmorexa LIOK
JUEKTPUUECKUX MoJiel. JInnnu 05.03.2024 | https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
PaboTa cHi 25IeKTPOCTATHYECKOTO
49 moJist. ITorennman. Pasnocts buGmorexa [IOK
) Ha 07.03.2024 | https://m.edsoo.ru/ff0c6f00
[TOTEHIIHAJIOB
[IpOBOAHMKH U JUIIEKTPUKU B
50 SHI:;KT iCTaTI/I‘I::KOM nl(ie bubmorexa HOK
P ) 12.03.2024 | https://m.edsoo.ru/ff0c7018
JlyanexTpudeckas IPOHUIIAEMOCTh
.. Bubnunoreka [JOK
51 nexrpodukocte. Kornercarop 14.03.2024 | https://m.edsoo.ru/ff0c7126
DeKTPOEMKOCTh ILJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO Bubamorexa [IOK
A pa. P P 19.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
Jlaboparopnas pabora "M3mepenue
53 .. "
AMEKTPOEMKOCTH KOHJICHCATOpa 21.03.2024



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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54

55

56

[IpuHIHMI 1eHCTBHS U TPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAIBHOTO
anrnapara, CTpyHHOro IpHHTepa.
OreKkTpocTaTHUYecKas 3aliura.
3azeMIIeHHe IEKTPONPHOOPOB
DJIEKTPUIECKHUH TOK, YCIOBHUS €r0
cymiectBoBaHus. [10CTOSTHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusienue. 3akoH Oma ams
y4yacTka Ienu

[NTocnenoBarensHOE, MapalIeNbHOE,
CMEIIaHHOE COCIMHCHHE
npoBoaAHUKOB. JlaboparopHas paborta
«M3yueHne CMEIaHHOTO COSTMHEHUS
PE3UCTOPOB»

02.04.2024

04.04.2024

09.04.2024

Bubaroreka IIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOITHOCTH NEKTPUUECKOTO
Toka. 3akoH JIxoyns-Jlenna

11.04.2024

Bubnmnorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa JIsl TIOJTHOM (3aMKHYTOIH)
anekrpudeckoit neru. Koportkoe
3aMbikanue. Jlaboparopnas pabora
«M3meperne DJIC uCTOUHMKA TOKA U
€ro BHYTPEHHETO CONIPOTUBIICHH»

16.04.2024

Bubimoteka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTPOHHAs MPOBOAUMOCTD TBEPIBIX
METAaJUIOB. 3aBUCHMOCTH
COTIPOTHBJICHUS METALJIOB OT
Temrepatypbl. CBEpXIPOBOAUMOCTD

18.04.2024

60

DIeKTPUYECKHIT TOK B BaKyyMe.
CBoiicTBa MEKTPOHHBIX ITyYKOB

23.04.2024

61

[MonyrnpoBogHUKH, UX COOCTBEHHAS 1

Bubaroreka [TOK



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

NpUMeCHas IPOBOAUMOCTh. CBONCTBA 25.04.2024 | https://m.edsoo.ru/ff0c84ae
p—n-nepexona.
[MomynpoBogHUKOBBIE TPHOOPEI
DNeKTPUYECKHil TOK B PaCTBOpax U

62 pacruiaBax 3J1€KTPOJIUTOB. 1 Bubnuorexa IIOK
DIIEKTPOIINTHIECKAS TUCCOIIHAIIHSL. 30.04.2024 | https://m.edsoo.ru/ff0c82ba
DneKTponu3
OJEeKTpUYECKUI TOK B razax.

63 CaMOCTOSTENEHBIN 1 1 Bbubmmorexa LIOK
HECaMOCTOSITETIbHBIN pa3psil. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnuus. [Inasma
DnexTpH4ecKue mpudopsl U

64 YCTPOWCTBA U UX MPAKTHYECKOE 1 Bubmmorexa LIOK
npumeHenue. [IpaBuna TeXHUKH 07.05.2024 | https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O060011aroImuil ypok 1 bubmumorexa LIOK
«QNEeKTPOANHAMHUKAY 14.05.2024 | https://m.edsoo.ru/ff0c88be
KoHTponkHas paboTa 1o teme

66 «OnekrpocTaruka. [locTostHHBII 1 Bubmmorexa LIOK
anekTpuueckuit Tok. Toku B 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeiax»

67 Pesepsuslii ypok. KonrponbHas 1 Bubnuorexa IIOK
pabora o Teme "InekTpoauHamMuKa” 21.05.2024 | https://m.edso0.ru/ff0c8c56

68 PesepaHeIil ypok. O6o0maronuii ypok 1 Bbubmmorexa LIOK
no Temam 10 kiacca 23.05.2024 | https://m.edsoo.ru/ff0c8f6c

OBILEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
No Jarta uudposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero U3y4eHHs odpa3oBaTe/IbHbIE
padoTsl padoTsI
pecypcbl
[TocTostHHBIE MarHUTBI U UX

1 B3auMo/ciicTBHE. MarHUTHOE MOJIE. 1 0 0 Bubmrorexa [JOK
BexTop MarHUTHOW MHAYKIIKH. 05.09.2023 | https://m.edsoo.ru/ff0c9778
JInHUM MarHUTHON MHAYKLIUU
MarsuTHoOe 1nose IpoBOHUKA C

2 TokoM. OnbIT Dpcrena. 1 0 0 Bubnuorexa IJOK
B3aumopelicTBre NPOBOJHUKOB € 07.09.2023 | https://m.edsoo.ru/ffoc98fe
TOKOM

3 JlaboparopHas padora «H3yueHue 1 0 1 Bubnuorexa IJOK
MarHUTHOTI'O MOJISl KATYIIKHA C TOKOM>» 12.09.2023 | https://m.edsoo.ru/ff0c98fe
JlelicTBHE MarHUTHOTO TOJISI HA
MPOBOAHUK ¢ ToKOM. Cuma Amriepa.

4 JlaGoparopnas pabora 1 0 0 Bubmmorexa IJOK
«MccnenoBanue neMCTBUS 14.09.2023 | https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBrE MarHUTHOTO MOJIS HA

5 JIBIDKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 0 0 Bubmuorexa IJOK
Cuna JlopeHna. PaGora cuisl 19.09.2023 | https://m.edsoo.ru/ff0c9df4
Jlopenna
DnexTpoMarHuTHas MHAYKIus. [Totox

6 BekTopa MarHuTHO# nuaykuuu. SJC 1 0 0 21.09.2023

WHAYKIUH. 3aKkoH 3IICKTp0MaI‘HPITHOﬁ



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

uuaykunu dapanest

JlaGoparopnas pabora
«MccnenoBanue sIBICHUS
9JIEKTPOMAarHUTHOW MHYKI[HI»

26.09.2023

Bubmmorexa LIOK
https://m.edsoo.ru/ff0cal50

WHnyktuBHOCTS. SIBIEHNE

camouHIyKIMu. DJ1C caMOMHIYKIIUH.

3HepFI/I$I MAarfMTHOI'O IOJIA KaTYIIKHA
C TOKOM. 3HeKTp0MaFHI/ITHOC noJie

28.09.2023

Bubmunorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuveckue yctpoicTBa u UxX
MPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMATHHUTBI, JICKTPOABUTATEb,
YCKOPHUTEIIH JJIEMEHTAPHBIX YaCTHII,
WHAYKIHOHHAS MeYb

03.10.2023

10

KoHTponbHas paboTa 1o Teme
«MarsuTtHoe moure.
DJeKTpOMarHUTHast HHITYKIHS»

10.10.2023

Bubmuoreka IIOK
https://m.edsoo.ru/ffOcad58

11

12

13

CB06OIHBIE MEXaHUYECKHE
konebanus. ["apMoHnYeckne
KoneGaHus. Y paBHCHHE
TapMOHMYECKHX KOJICOaHMH.
[IpeBpamenue sHEprun
O6o6matommuii ypok «MaruutTHoe
moste. DIEKTPOMArHUTHAST HHTYKITHS»

Jlaboparopnas padbora
«VccnenoBanne 3aBHCUMOCTH
Tepruo/Ia MaJiblX KojieOaHui rpy3a Ha
HUTH OT JUTMHBI HUTH M MacChl Tpy3a»

12.10.2023

05.10.2023

17.10.2023

Bbubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

Bubmnorexa [JOK
https://m.edsoo.ru/ff0cab82

14

KonebarensHslit koHTYp. CBOOOAHBIE

bubaroreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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DJIEKTPOMArHuTHbIE KOJIcOaHUS B
nacajibHOM KoJie0aTeIbHOM KOHTYpE.
AHanorus MEXAY MEXaHUYCCKUMU U
DJIEKTPOMAariuTHbIMHA KoJIeOaHHSIMU

19.10.2023

15

16

17

dopmymna Tomcona. 3akoH
COXpaHEHHs SHEPTHH B UIICATEHOM
KoJieOaTeIbHOM KOHTYpE

[pencrapieHne 0 3aTyXarMUX
KoneGaHusIX. BoIHyXIeHHBIC
MexXaHHYeCKHe KoJjiebanus. Pe3oHanc.
BbIHY)K/IEHHBIC JICKTPOMArHUTHBIC
KoJIeOaHus

[Tepemennsii Tok. CHHYCOMAATBHBIN
IepeMeHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JIEHCTBYIOIIIEE 3HAYCHNE CHJIBI TOKA 1
HATPSDKEHUS

24.10.2023

26.10.2023

12.11.2024

Bubmmnorexa [JOK
https://m.edsoo.ru/ffOcb9c4

Bubnunorexa [JOK
https://m.edsoo.ru/ff0cbb86

Bubnuoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. ITponssoactso,
nepenaya ¥ morpedieHne
JNEKTPUUECKOI SHEPTUK

14.11.2024

19

YcTpoicTBO U TPaKTHUECKOE
MIPUMEHEHHE JIEKTPUUECKOT0 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKa,
JIMHUH 37IeKTponepeaay

19.11.2024

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOrH4eCKUe PUCKU NPU
MIPOU3BOACTBE AIEKTPOIHEPTUU.
Kynerypa ncrions3oBanus
3JIEKTPOIHEPTHH B TIOBCETHEBHON
JKHU3HU

21.11.2024



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

MexaHUYeCKUE BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.

bubmmoteka 1IOK

21 CKOpOCTB PACHPOCTPAHCHHS 1 AUHHA 26.11.2024 | https://m.edsoo.ru/ff0cca54
BoJHEL [lonepednsie U POOJILHEIE
BOJIHBI
29 3Byk. CKOpoCTh 3ByKa. | pOMKOCTB Bubmumorexa LIOK
3ByKa. Beicora Tona. TemOp 3Byka 28.11.2024 | https://m.edsoo.ru/ffOcccOc
DIeKTPOMAarHUTHBIC BOJIHBI, HX
23 cBoiicTBa 1 ckopocTh. [1Ikana bubmiorexa LIOK
P ' 03.12.2024 | https://m.edsoo.ru/ffOccfe0
DJICKTPOMArHuTHLIX BOJIH
[TpuHLUIEL paJHOCBSI3H 1
24 .P
TeneBuacHUs. Pa3BuTHe cpencts 05.12.2024
cBs3u. Pagnonokarms
25 KonrposbHas padora «Konebanus u Bubimmorexa LIOK
BOJIHBI» 10.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpsiMoHEHHOE pacpocTpaHeHUE
26 CBETa B OJJHOPOJIHOM Cpeie. Bubmuorexa LIOK
Toueunslii ncToYHUK cBeTa. Jlyd 12.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBetra. 3aKOHbI
27 oTpaxeHus ceera. [loctpoerne bubmiorexa LIOK
P . P 17.12.2024 | https://m.edsoo.ru/ffocd4e0
n300pakeHHH B IIIOCKOM 3epKaJie
IIpenomnenne ceera. [lonnoe
28 BHyTpeHHee oTpakeHue. [IpenenbHblit Bubmmorexa LIOK
YTOJI ITOJIHOTO BHYTPEHHET O 19.12.2024 | https://m.edsoo.ru/ff0cd7{6
OTPaKECHUS
29 Jlaboparopnas padorta «M3mepeHue Bubimmorexa LIOK
MTOKAa3aTelIs PEJIOMIIEHUS CTEKIa» 24.12.2024 | 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
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JIunssl. [TocTpoenne u3o0paxkeHuii B

30 nn3e. @opMyiia TOHKOH JIMH3BI bubmiorexa LIOK
- TOPMY: ' 26.12.2024 | https://m.edsoo.ru/ffOcddle
YBenuueHne JTUH3bI
JlaGoparopHas padorta
31 " i
« ccneHOBaliHe CBOWCTB 09.01.2025
n300paKEeHUH B JINH3AX»
Jucnepcust cBera. Clio)KHBIN COCTaB
32 6emnoro ceeta. LIget. JlaboparopHas
pabora «HabiroieHre AUcCrepcuu 14.01.2025
cBeTa»
33 Wurepdepenuns csera. udpakius Bubmmorexa LIOK
cBera. JludpakironHas peméTka 16.01.2025 | https://m.edsoo.ru/ffOced22
34 [TomiepedHOCTH CBETOBBIX BOJIH. Bubimmorexa LIOK
[onstpu3zanus cBera 21.01.2025 | https://m.edsoo.ru/ffocf02e
Onrtuueckue npudOpsI U ycTpoiicTBa
35 0
1 YCIIOBHS HX 0€30I1aCHOTO 93.01.2025
MIPUMEHEHHS
I'paHuUIIbI TIPUIMEHUMOCTH
36 KJaccuyeckoil Mexanuku. IlocTynaTbt bubnuoreka IJOK
CIelHaNbHOM Teopun 28.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTE OTHOBPEMEHHOCTH.
37 3ame uieHuEe BPEMEHH U COKpaIleHHE buGmorexa IIOK
o P patt 30.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTHHEI
DHeprus 1 UMIYJIbC PEIATHBUCTCKON
38 yacTuibl. CBSI3b MacChl C SHEPrUuen u bubmmorexa IIOK
LI P 04.02.2025 |  https://m.edsoo.ru/ffOcfc68
HMITYJTECOM. DHEPTHUs HOKOS
39 KonrposbHas padota «OnTHKa. Bubimorexa LIOK



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 ClIELMAIBHOM TEOPHU 06.02.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIBHOCTH»
40 Dotonsl. Dopmyina Ilnanka. DHeprus bubnuoreka IIOK
U UMITyIsC GOTOHA 11.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Bubs 10K
nOIMOTEKA
41 porosppexra. Omerrsr A. T 13.02.2025 | https://m.edsoo.ru/ffOcffca
CroneroBa
3akoHsl poTodddekTa. YpaBHEHHE
42 QﬁHmTej'I)Ha Ji)[d)(boma(bqp)exm bubmorexa [IOK
8 i 18.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnast rpanuna» gpotodddexra
JlaBnenue cBera. OnbiTel I1. H.
43 TIe6 X . Bubmrorexa [JOK
COCIERA. AMMITIECKOC ACHCTRHE 20.02.2025 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuveckue ycTpoiicTBa u
m MPaKTHYECKOE MTPUMEHEHHE:
(dhoroanemenr, porogaTymk, 25.02.2025
coJHeyHas Garapesi, CBETOANO
45 Pewrenue 3a1au no reme «1eMEHTBI Bubmmorexa LIOK
KBaHTOBOW ONTUKM» 27.02.2025 | https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OMBITED
46 Pesepdopna no paccesHuIO 0-4acTu bubmiorexa LIOK
POOPXL p t 04.03.2025 |  https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeb aToMa
Bubmurorexka [TOK
47 IT b
OCTynatsL Sopa 06.03.2025 | https://m.edsoo.ru/ff0dOafa
W3nyvenue u noryomieHne HoToOHOB
48 IIPU TIEPEXO/IE ATOMA C OJHOTO Bubnuoreka IJOK
YPOBHS DHEPIHHU Ha APYrou. Busr 11.03.2025 | https://m.edsoo.ru/ff0dOafa

CIICKTPOB
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49

BomHoBBIE cBOMCTBa YacTHUIl. BoTHbI
nie bpoiinst. Kopryckymnsipao-
BOJIHOBOH jayanu3M. CIIOHTaHHOE 1
BBIHYXX/ICHHOE U3JTy4eHHE

13.03.2025

bubimmoteka 1IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

OTKpBITHE PATHOAKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneeHnI0
COCTaBa PaJnOaKTUBHOTO U3ITyICHUS
CpoiicTBa anbda-, 6eTa-, ramma-
u3nydenus. BiusiHue
PaIrOaKTHBHOCTH Ha KUBBIE
OpTaHU3MbI

OTKpBITHE IPOTOHA U HEHUTPOHA.
H3otomsl. Anbga-pacma.
DNEKTPOHHBIA U TIO3UTPOHHBIH OeTa-
pacnan. ["'aMmma-n3nyuenue

18.03.2025

20.03.2025

01.04.2025

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

Bubnuorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B siJIpe.
Slnepuble peakiuu. SnepHbIit
peaxrop. [IpoGiieMbl, TEPCIIEKTUBHI,
9KOJIOTHYECKHE aCTIEKThI SACPHOM
JHEPreTHKU

03.04.2025

Bbubmmoteka 1IOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHble yacTULbl. OTKpBITHE
MO3UTPOHA. MeToIbI HAaOMIOACHUS U
perucTparyy 3IeMeHTapHbIX YaCTHIL.
Kpyrstit cron «@yH1aMeHTaabHbIE
B3auMoicHCcTBUS. EMUHCTBO
(u3HIecKol KapTUHBI MUPa»

08.04.2025

butmmoteka 1IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3sé3auoro neba. Co3sesmus,
SIPKUE 3BE3M1B], IUTAHETHI, UX BUIUMOE
JBUXXCHHC. COJ'IHe‘-IHa)I cucreMma

10.04.2025



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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56

Counrte. CostHeYHast aKTHBHOCT.
Ucrounnk sneprun ConHIA U 3BE3

15.04.2025

57

58

59

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKU. 3BE3/1bI [TIaBHOM
MO CIIeI0BATeNbHOCTH. BHYTpeHHEE
cTpoeHue 38é31. CoBpeMEHHBIE
MIPECTaBICHHS O IIPOUCXOKACHUH 1
sBomtonuu CosHLa U 3BE371
Mueunstit [Tyrs — nama "anakruka.
[Tonoxxenne u aBmxenune CoyHIA B
INanakruxe. I'anakruku. YépHeie
IIBIPHI B SIAPAX TaJlaKTHK

Bcenennas. Pa3beranue rajgakTuk.
Teopus Bonpmioro B3peiBa.
PenukroBoe usnydenue.
MeraranakTuka

17.04.2025

22.04.2025

24.04.2025

60

Hepemennsie npo6iaeMbl aCTPOHOMHHU

29.04.2025

61

62

63

KonTponsHas paboTa «DIeMEHTH
ACTPOHOMHH M acTPOPUZUKI»

O6o00matomuit ypok. Posb ¢pusuku u
aCTPOHOMHH B SKOHOMHYECKOIH,
TEXHOJIOTUYECKOM, COIMAILHOU K
ITHYECKOH cepax AeATeIbHOCTH
YeloBeKa

O6o0m1atomuii ypok. Poib u Mecto
(GM3MKHY U aCTPOHOMHH B
COBPEMEHHOW HayuyHOM KapTHHE MUpa

06.05.2025

08.05.2025

13.05.2025




64

O6o06matomuii ypok. Poib
(HhU3MUYECKON TECOPHH B
(hOpMHUPOBAHUH TIPECTABICHHN O
(HhU3MYECKOM KapTHHE MHUpPa

15.05.2025

65

66

67

O6o00matomuii ypok. Mecro
(u3MYeCcKOi KapTHHBI MUpa B 00IIeM
PsIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIpEJCTaBICHUN O IPpUpOLe
PesepBHbIii ypok. MaruuTHoe nouie.
DJeKTpOMarHUTHAs HHIYKIHS
PesepBHbIii ypok. Ontrka. OCHOBBI
CIIenUaTbHON TEOPHI
OTHOCHUTETEHOCTH

20.05.2025

22.05.2025

27.05.2025

68

Pe3sepubrii ypok. KBaHtoBas pusuka.
DJIEeMEHTHI aCTPOHOMUH U
acTpo(hU3UKH

29.05.2025

Bubmuoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YHEHUKA

Msxuies I'.5. IlerpoBa M. A.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






