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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOr0 YpOBHS Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpenojiaBanust ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXe YUYUTHIBAET HEOOXOJIMMOCTh peaJu3allUuh MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

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

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, NOCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMamMu.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TMOCBAIIEHHBIX JKOJOTMYECKUM TpobieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3zoBaHus SBISOTCA (u3uveckue Teopuu (hopMHpOBaHUE MPEICTaBICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3MKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YIENAETCS PEUIEHUI0 PACUETHBIX M KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIFOTCS 3a/laHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBEHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3UKH JTOIDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHUE ISl YYEHHYECKHX MPAKTHYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE WX HWHTEJUIEKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (dopmupoBanne yMmMeHUH OOBSCHATH SBICHUA C HCIOJIb30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikeHnne ITUX 1eNield 00ecTeunBaeTCs PeleHneM CISAYIOMUX 3a7a4 B

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



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

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

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITENIbHOTO TUJIAHUPOBAHUS U TPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETrO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COILEPKAHUE OBYYEHUA

10 KJIACC
Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®usuka — Hayka o npupoze. Haydnble MeTOIAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »dKcnepuMeHTa M TEOPUH B IPOLECCE IIO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBoimHeitHoe  nBwkeHue. [[BUKEHHME  MATEPUAIBHOW  TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u vacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHu4yeckne YyCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIAOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIE MTEPEIAYU.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WJUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Teq B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBwxkeHus Tena, OPOIIEHHOTO MOJA YIVIOM K TOPH30HTY H
FOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaICHUS.



HanpagneHnne ckopocT Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY IYTSAMH, HNPOWIECHHBIMU TEJIOM 32
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIIeHHOT0 TOPU30HTANIBHO.

Tema 2. lunamuxa

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHOro Ttiarorenus. Cuna Tsxkectn. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibkeHus1, kauenus ). Cuia tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuiia conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAKOMIUX B MPYXKHUHE U
pe3uHOBOM 00pa3iie, OT uXx JehopMaIiiu.



HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKHM (Tesia), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktnBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[ToTenunanbHas DHEPIHUS. [ToTeHnnanbHast SHEPTUs yIpyro
nehopMUpoBaHHONW  TpYyKuUHbL.  [loTeHIManbHass dSHeprust Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIE u HETMOTCHIIMAJIbHBIC CHJIBI. Cas13b paboThI
HEMOTEHIIMAJIBHBIX CHJI C W3MEHEHHMEM MEXAaHUYECKOW DHEPrMU CUCTEMBI TEJl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Yupyrue v Heynpyrue CTOIKHOBEHUS.

TeXHUYeCKHe YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne aOCOMIOTHO HEYNMPYTroro yjaapa ¢ IMOMOIIBI0 JBYX OJHWHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsA3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3Hepruu
TeJIa Ha PUMEPE PACTHKEHUST PE3UHOBOIO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3HUKa U1 TEPMOANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieneid. Macca u
pa3mepsl Mosiekyi. KonmraectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpPHH HACATbHOrO0 raza. AOCOIOTHas TeMreparypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. l[llkama



temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe npencTaBIeHUE H3OMPOLECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABJICHUS ra3a HA CTEHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHHUS HJACaIbLHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MMapaMeTPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ u3meHeHus. KonmudyecTBo TermnoTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYEeHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmonunHamuku. HeoOpaTumMocTh IpoLieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TeroBod MammHbL [lukn KapHo u ero xoad@uImeHT Mojae3HOro
JEUCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETUIOIHEPTETUKH.

TexHnuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOUN XOJI0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu



W3MmeHeHre BHYTpPEHHEW 3HEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JEMCTBHEM CXKaTOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIEpaTyphl) Tejla MpU TeIionepeaye.

OnpiT mo anuabaTHOMY paCUIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPAaHUs, PEAKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BIIAXKHOCTh BO3ayxa. HacellieHHBIM map. YaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIM3alus. Y nenbHas Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUU.

CniocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCTpanus KpUCTAIIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTHU BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsiaa.

B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHslil anekTpuyeckuil 3aps.
Onektpuueckoe rmone. Hampsok€HHOCTh — diekTpuyeckoro moss.  [IpuHumn
CYHEPIIO3ULUH BJIEKTPUUYECKUX MOJIeH. JIMHMM HANpsKEHHOCTH AIEKTPUYECKOTO
TOJISL.



Pabora cun  snekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
MOTEHIMANOB. [IpOBONHUMKM W JAUDNEKTPUKH B BICKTPOCTATUYECKOM MOJIE.
JlusnekTpuyeckas NPOHULAEMOCTbD.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuyeckue yYCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOpP, KOIMPOBAJIbHBIN aniapar, CTpPYUHBIN IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa 11 yyacTka LEu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, TapaILIEIbHOE, CMEILIAHHOE COEJMHEHHUE POBOJHUKOB.

Pabora anmekTpudeckoro Toka. 3akoH Jlxoymsa—Jlenna. MomiHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIAsl CHJIAa U BHYTPEHHEE CONpPOTHBICHUE HCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuUE.

DONEeKTpOHHAsi  MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCcKui TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciiiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIMALIUS. DIEKTPOIN3.

DJIEKTpUYECKU TOK B Ta3zax. CamMOCTOATENbHBIH M HECAMOCTOSTEIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUS U MaTepuaa.

CwmerianHoe CoeIMHEHNE MPOBOIHUKOB.

[IpsMmoe wu3MepeHue dIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsia v MPOBOJAUMOCTE BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH THO/IA.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydenne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOoaBIKYIIEH CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COTPOTHUBIICHHUSI.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, runore3a, (uU3MUecKass BEIUYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoecus: Mmexanndeckoe NBW)KCHUE B JKUBOUW mpupoze, nuddysus, ocMoc,
TETUTOOOMEH KUBBIX OPraHW3MOB (BUJBI TEIUIONEPEIavH, TEIJIOBOS PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIlleCTBa, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEIN, KUAKOCTEH M
ra3oB, J3JIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, 0ApOMETp, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JAPYTHUE), JIBUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHbBIE npuOopHl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[locTosiHHbIE ~ MarHuThl.  B3auMojeicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHAykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JIWHUM MarHUTHOW
WHJIYKIIUH MOJI MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOkoM. KapTuHa JMHUN WHIYKIUU
MarHUTHOTO TMOJISI JUIMHHOTO TPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzauMmoaeiicTeue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalIpaBJieHUE. [[BUKEHHUE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SIBneHne BIEKTPOMAarHUTHOM MHAYKOMH. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUUA. OJEKTPOABMIKYIAST CHJIA HHIAYKIMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe Tmojie. IDJIEKTPOABUXKYINAs CUJIa HHIYKIUHA B
MPOBOJTHUKE, NBWKYIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh. SIBJE€HME CaMOMHAYKIIMU. OJICKTPOABWKYIAsS CHUJIA
CaMOWHIYKIIHH.

DHEprusi MAarHUTHOTO MOJIS KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHU4YecKkne YCTPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJECKTPOMATHUTBI, DJICKTPOJBUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, HHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE FIEKTPOHHOTO MMyYKa MArHUTHBIM ITOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW WHTYKIIUY.

ITpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYIIENH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOI'O IMOTOKA.

SIBiIeHne CaMOUHIYKIIH.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydyeHrne MarHuTHOIO OIS KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUSA IOCTOSIHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sABICHUS 2JIEKTPOMAarHUTHON MHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble Ko1ebanus

Konebarenpsnass  cuctema. CB0OOOJHBIE  MEXaHWYECKHE  KOJIeOaHUSI.
IMapmonnueckue konebanus. Ilepuon, vacrtora, amrumtyna U (asa KojaeOaHUHM.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KojeOaHUsS B
UJCIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTUS MEXIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOATeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromuX KojleOaHUsAX. BhIHYKIEHHBIE MEXaHUUYECKUE
kosneOanus. Pesonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HANPSIKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. JKOJOTMYECKHUE PUCKU MPU MPOU3BOJCTBE 3JeKTpodHeprun. KymnbTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (NIPY>KUHHBIA WITH
MaTeMaTU4eCKU MasiTHUK).

Habnronenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYKIEHHBIX KOJIEOaAHUN.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHaHc mpu MOCIENOBAaTENbHOM COEIMHEHHUHU PE3UCTOPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

HccnenoBaHne NEPEMEHHOTO TOKAa B LENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJHBI, yciioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W MPOJOJBbHBIE BOJHBI
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIC BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranus BektopoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[IpuHUMIIBI pagnuOCBA3U U TE€NEBUICHUS. Paninonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue U pacpOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmionenune oTpaskeHus ¥ MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmionenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
npeaoMIIeHUe, ToNgpu3anus, Mppakiuus, HHTepepeHIIHs.

Tema 3. Onmuka



l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxeHHus: cBeTa. [locTtpoeHue n3oOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCONIOTHBINA TTOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromive JUH3bl. ToHkas suH3a. DoKycHOe
paccTosiHUEe W ONTHUYECKas Cujla TOHKOW JMH3BL. [locTpoeHue u300pakeHHil B
coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOIECHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCUMYMOB TIpM  TaJEHUU MOHOXPOMATHYECKOrO CBeTa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTHUUECKOE TIPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, MTOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopskI.

[TomHOE BHYTpEHHEE OTpakeHHEe. Moaenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6monenne nudpakiu ceera.

HaGmonenne nucrnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBIO TU(PPAKITMOHHOW PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI CIeMATIBLHON TEOPUH OTHOCUTEJIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIELIUAJIbHOW TEOPUHU OTHOCHUTEJIIBHOCTU: HWHBAPUAHTHOCTb MOAYJIS CKOPOCTHU
CBETA B BAKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHM U COKpalIECHUE
JUTHBL.
OHeprus U UMITYJIbC PEIATUBUCTCKON YACTHILIBIL.

CBs13b Macchl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
HOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol KBAHM OGO ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpPruu (POoTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIYJIbC (HOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI
doToaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuiia

dboTorddexra.

JlaBnienue ceeta. OnbiTel I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre ycTpocTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
doTtonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHIIL.
[Inanerapnas mogmenbp aroma. lloctynater bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpU TMepexojie aroMa C OJHOTO YPOBHS SHEPrUU Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonausl ne bpoiis. KopnyckyisipHo-BoIHOBOM
JyaJIA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

Halmronenne nuHe4aTbiX CIEKTPOB U3TYyUYCHHUS.



Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKAa3bIBAIOIINE CIOKHOCTh CTpOeHMs sapa. OTkpsIThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramMma-u3ayydeHUs.
BinsiHue paainoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl spa.

SnepHble peakuuu. /leneHue u CUHTE3 s1€p.

Anepnwiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIMU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAencTBUA. EqUHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckue yCcTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CuY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusm).

Pa3znen 8. JiieMeHTBI ACTPOHOMUM U ACTPO(PU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKhe 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBHOKCHHE.

CoiHeuHas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KJIacc —
CBETUMOCTE». 3BE34bI TJIaBHOM MOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHue
3BE37. COBpeMEHHbIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonu CojHIa U
3BE3]1. DTaNbl )KU3HU 3BE3]I.



Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
OPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3uku ©u acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
du3znueckor KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTeMaTHKHU,
OMOJOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelleHHEe CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (puryp u 06bpEma Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHMs KPUCTAJUTMUECKOW PEMETKUA, CHEKTPATbHBIN
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MATrHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JIAHUM DJIEKTPOIEpENayd, TIEHEpaTop IEPEMEHHOrO0 TOKa,
JJIEKTPOJABUIaTElb, WHAYKLIHMOHHASA II€4b, panap, pPaauoONpUEMHUK, TEJIEBU30D,
aHTeHHa, TeiaedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yUeOHOro mnpenMera «Ou3nKay JOJIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

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

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUU B OKPYKAKOLIEH Cpelle Ha OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH MW TMPOTHBOPEYHS B  pPacCcMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHPOPMALMU PA3NIUYHBIX BHUIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHUEHBI, pPecypcocOepeXeHus, MPaBOBBIX U  OITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

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



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

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

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepcaJbHbIE yYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHHS TPAKTHYECKON PabOThI ¢ YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

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

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI peIeKCUM JJIsl OIICHKU CUTYyallMu, BHIOOpAa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

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

JEMOHCTPUPOBATh HA MPUMEPAX POb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTtepualibHasi TOYKa, HHEpIMaJIbHAsl CUCTeMa OTCcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30Mpoleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIMAIbHAs YHEPTUsl, MEXaHUuuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPHUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAUEHWS W EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKON DSHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAaIIWH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3agady W TUNOTE3y Yy4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh HW3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpaUKOB, JeJIaTh BEIBOJBI IO pe3yiIbTaTaM UCCIICIOBAHNS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PACUETHl M OIICHUBATH PEaTbHOCTh
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMu U TEXHUYECKUMU



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

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUSX, aJICKBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

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

JIEMOHCTPUPOBATh HA TpUMEpax poyib U MeCTO (Pu3uku B GHOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YyYCHHBIX (UBUYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMHUCS 3apsil, AJIEKTPOMAarHUTHBIE KoyueOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps]l, CWJIA TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, BJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHuii B KoyseOaTeIbHOM KOHTYpe, 3apsijl W CHiIa TOKa B TIPOIEcCce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
dbopMynibl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIUYHUHY C JpPYTUMHU
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIrusi U UMMYJIbC (POTOHA, MEPUO/ TOJypacnaaa, IHEPTUsl CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTM3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (PU3MUecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu 3TOM Pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3NYECKMX BEIWYMH C HCIOJIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOr0 TpyAa MPU MPOBEACHUU HMCCIEIOBAHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3aJlauu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3innyaTh yCcJIOBUsA WX 0€30MAaCHOI0 MCIOJIb30BaHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHu ¢ TpUOOpaMu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

KoanyecTBo yacoB

H DJIeKTPOHHBbIE
Ne n/m AMMCHOBAHUE pas1cion H TEM KourposbHeie | IlpakTuyeckue | (uupposbie)
NPOrpamMmbl Bcero
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [{OK
1.1 ) 2
VISHICA H METOBT HAYAHOTO TOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2 0 0
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > 1 https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3 6 1
AKOHBL COXPAHCIITL B MEXATIKS https://m.edso0.ru/7f41bf72
HToro no pazaeny 18 1 2
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1 1
OCHOBLI TEPMOHHAMHUKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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 paszgeny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
FieKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne n/n Kontpoabnusbie | Ipakruueckue | (undppossie)
NPOrpaMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11 1 3
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHW4eCcKHe U 3JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJIeOaHus https://m.edso0.ru/7f41c97¢c
2.2 MexaHu4ecKre 1 AIEKTPOMArHUTHBIC BOJTHBI 5 1 bubmorexa IOK
https://m.edsoo.ru/7f41c97c
2.3 Onrrnka 10 1 3 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24 2 4
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4 0 0
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHTHl KBAHTOBOW ONITUKH 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK



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 SApO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no paszaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?r?sn;l ;f:;:g)_.[ r(3/I§f41C97c
Hroro no pazneny 7
Paznen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o01maroriee NOBTOPEHHE 4 ft?rfsnll;l ;f:(;:)g :3/I;f41097c
Hroro no pazneny 4
Pe3epBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB 1O 68

ITPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KoJunyecTBo yacoB Mara Hara DJIeKTPOHHBbIE
. Tema ypoka H3Y4YeHHd | H3Y4YeHHd uudposbie
n/n Bceero K/p | Ji/p IUIaH paxr o0pa3oBaTe/bHbIE
pecypcsl
®u3uka — Hayka o npupone. Hayunsie bubnuorexa [JOK

1 1 06.09.2023
METO/Ibl IO3HAHMS OKPYKAKOIIET0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B hopMupoBaHUM

2 COBpPEMEHHOM gaquoﬁ K(szT)HHS MUpA, B 1 06.09.2023 bubmmorexa LIOK

N el https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JIeSITEIbHOCTH JII0IeH
MexaHndeckoe JBH)KEHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 13.09 bu6moreka [IOK
nsuxeHus. [lepemenienre, CKOpocCTb, A https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

. bu6moreka [IOK

4 PaBHOMEpPHOE TPAMOIMHEWHOE IBI)KCHHE 1 13.09. https://m.edsoo.ru/f0c3620
P -

5 | awenne, CroSoasioe naxerme, Yexopenne | 1 2009 Bucmorexa LIOK

) ' o https://m.edsoo.ru/ff0c372e
CBOOOHOTO ITaJICHUS.
KpuBonuneiitHoe nBumxenue. Iprxenue bubmuoreka [JOK

6 . 1 20.09. _

MaTepUaIbHON TOYKH 10 OKPY>KHOCTH. https://m.edsoo.ru/ff0c39cc
JlaGoparopHnasi padora Nel «U3yuenue bubnuoreka [JOK
7 1 1 27.09. _
JABHKEHHS TeJIa 10 OKPYKHOCTH. https://m.edsoo.ru/ff0c3ada
I1 r .
8 | Micpuramsimic cucrews oreera. epauii ) 27,09 Bu6morera LIOK
' o https://m.edsoo.ru/ff0c3be8
3akOH HprotoHa
M . I
o | cun Broporisueon Hooromaamn || 1 04.10 Bu6morera LIOK
’ poH 33 a ' https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKH

10 Tperun 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 04.10 bubnuorexa [IOK
TOYEK ' https://m.edsoo.ru/ff0c3be8

11 3aKOH BCEMUpHOro TsAroreHus. Cuna 1 11.10 bub6nuorexa [IOK



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TSXKCCTH. HepBaﬂ KOCMHUYCCKasA CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK

12 . 3akon 'yka. B 11.10
Cuna ynpyroctu. 3axou I'yxa. Bec rena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadppunment tpenus. Cuna
13 com OTII)/IBJIGHI/IH i (11)/1(1)IIBIII/I)KGHI/II£ Tena B 18.10 bubinorexa LIOK
P P ' https://m.edsoo.ru/ff0c3f76
YKUJIKOCTHU WJIH Tras3e
[TocrynarenbHO€ U BpaaTeIbHOE JBUKEHUE
a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHUIIBI. bubnuorexa [JOK
14 . 18.10
[liievo cusbl. YciioBUst paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. mmysbe cubl. 3akoH bubnuoreka [JOK
15 25.10 _
COXpaHEHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHOKCHHE
PaboTa u momHOCTS cuitbl. Kunetnaeckas
16 sHeprus MmaTepuaibHOi Touku. Teopema 06 25.10 bubmorexa LOK
N ' https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI
[TorenumansHas 3Heprus. [loreHuuanbHas
17 SHEPTHsl ynpyro naeGopMupoBaHHOU 08.11 bubnuoreka [IOK
npyXuHbl. [loTeHIIManbHas SHEPTUs Tella ' https://m.edsoo.ru/ff0c461a
BOJIM3U OBEPXHOCTH 3eMIIH
[ToTeHManbHbIe U HEMOTEHIIUAIBHBIE CUJIBL.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUII C
18 I/I3M€HepHI/IeM MexaHqufKOI/f SHEPTUH 08.11 Brbmaorexa LJOK
p ' https://m.edsoo.ru/ff0c478c
CUCTEMBbI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPTUU
JlabopaTopHas padora Ne 2
«HccaenoBanme cBsi3u padoThl CHIIBI €
19 W3MEeHEeHHEeM MeXaHMYeCKOW YHePruH Teja 15.11
Ha MPUMepe pPacTsAKeHUs] Pe3HHOBOI0
KTYTA)
KonTpoabHnas pabora Ne 1no teme
bu6mmoreka [{OK
20 «Kunemaruka. JIlunamMuka. 3aKoHbI 15.11 6maotexa LIO

COXPAaHCHUA B MEXAHUKE)

https://m.edsoo.ru/ff0c4b74



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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
nskenue. Auddysus

2211

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U B3aUMOJACUCTBUSA
4acTHUIl BelecTBa. Moean CTPOCHHU ra3os,
KUJKOCTEN U TBEPABIX TEI

2211

23

Macca monekyn. KonuuecTBo BeliecTsa.
ITocrostnHas ABoraapo

29.11

24

TemmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus

29.11

25

Wneanpusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

06.12

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mmepa
CpeaHEN KUHETUYECKON SHEPIUU JBUKECHUS
MOJIEKYJ. YpaBHeHHEe MeHieneeBa-
Kiraneiipona

06.12

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. I'a30BbIC 3aKOHBI.
M3omnporieccr B HacaTIbHOM Ta3e U UX
rpaduvIecKoe IpeICTaBICHNUE

13.12

28

JlabGoparopHnasi padora Ne 3
«HccenenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMu COCTOSIHUS Pa3pe:KeHHOr 0
rasa

13.12

29

KonTpoabHasi padora Ne 2 mo teme
""Mouiekyasipaas pusuka'

20.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHHss sHEprust TepMOAMHAMUYECKO I
CUCTEMBI U CIOCOOBI €€ N3MEHEHUS.
KonuuectBo Temnote! u paboTa. BHyTpenHss
SHEPrusi 0JTHOATOMHOTO UJEAbHOTO raza

20.12

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

27.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennrHasg TEIIOEMKOCTD BENECTBA.
KosinuecTBo TEmIOTHI pu Temjionepeaaye.

27.12

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
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

AnabaTHBIN poriecc

[IepBblii 3aKOH TEPMOJUHAMUKH U €TI0 bubnuorexa [JOK
33 10.01.2024 _
IIPUMEHEHHE K U301poLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpaTumocTh IPOIIECCOB B TIPHPO/IC. 10.01.2024 bubnuorexa [JOK
BTopoii 3akOH TepMOIHMHAMUKHI R https://m.edsoo.ru/ff0c6230
35 [Mpunmun geiicteus u KITJ] reroBoit 17.01. bubGnuoreka IIOK
MAILIMHbI https.//m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ] 17.01.
24.01.
37 DKoJIOTHYECKHEe MPOOIeMbl TEIIOIHEPTETUKH
38 O6o6maromuii ypok «MoJeKyspHas 24.01. Bubarorexa [IOK
¢usuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
39 KonTtpoabHas padora Ne 3 nmo reme 31.01. bubnuoreka [IOK
«OCHOBBI TEPMOJIMHAMMUKI) https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. 31.01. bubnuoreka [IOK
Hcnapenue u KurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEJIbHAS BIaYKHOCTh
a1 Bo3ayxa. Haceimennsiii nap. Jlaboparopuast 05 07.02 bubmuorexa [JOK
padota Ne 4 "U3mepeHne 0OTHOCUTEIbHOM ' ' https://m.edsoo.ru/ff0c64d8
BJIAJKHOCTH BO3ayxa''.
Teépaoe teno. Kpucrammueckue u 07.02
42 amopdHbIe Tela. AHU30TPOITHS CBOWCTB bubnuoreka [JOK
KpuCTauIoB. JKuaKkue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalbl
43 [TnaBneHue u KpucTAIUIH3AMS. Y ICIIbHAS 14.02 bubmmoreka [IOK
teruioTa masieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
14.02 bu6mmoreka [JOK
44 YpaBHeHHE TEIIOBOTO OanaHca https://m.edsoo.ru/f0c6820
DnekTpu3anys Tell. DIeKTPUUSCKUH 3apsil. 21.02 bubnmnorexa LIOK
45 -
JIBa BH1a DIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 [TpOBOTHUKH, TUAICKTPUKU H 21.02 bubnuorexa LIOK

TIOJIYITPOBOJHHUKH. 3akoH COXpaHCHU

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5efc
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QJICKTPUYCCKOT'O 3apsaa

47 BzaumoericTBue 3apsiaoB. 3akon KymoHa. 28.02 bubnuoreka [IOK
TOo4eUHBIN IIEKTPUYECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 3JIEKTPHYESCKOTO TOJIS. 28.02

48 Hpnfmnn cynepnosnmfn AIIEKTPUICCKHIX bubnmorexa LIOK

- N https://m.edsoo.ru/ff0c6df2
nosier. JINHUM HanpsHKEHHOCTH

49 Pabota cuit 3eKTpOCTaTHUECKOTO TOJIS. 06.03 bubnuorexa [JOK
[Torenuman. Pa3HOCTh MOTEHIMATIOB ' https://m.edso0.ru/ff0c6f00
[TpOBOTHUKH U TUIJICKTPUKH B

50 SHI)CKTpiL)CTaTI/I‘ICiKOM noljm. 06.03 bubmorexa [JOK

https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IpOHUIIAEMOCTD
. bubmmoreka [{OK

o1 OnextpoeéMkocTts. Konnencarop 13.03 https://m.edsoo.ru/f0c7126
DIIEKTPOEMKOCTH MIJIOCKOTO KOHJEHCATOPA. bubmuorexa [JOK

52 13.03 _

DHEprus 3apsHsKeHHOTO KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
JladopaTopuas padora Ne 5 "U3mepenue

53 .. " 1 20.03
3JIEKTPOEMKOCTH KOH/IeHCAaTopa
[TpunIMI NERCTBUSA U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAIBHOTO ammapara, 20.03
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS '
3amuTa. 3a3eMIIeHIE AIEKTPOprOoOpoB
DIJIEKTPUYECKUI TOK, YCIOBUS €0
cymectBoBanus. [loctostHabIi TOK. Crita

55 03.04
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma 715 yyacTka 1enu
[TocnenoBarensHOE, apaieabHOE,

56 CMEIIaHHOE COEAMHEHNE TPOBOHUKOB. 05 03.04 bubnunoreka [JOK
JlabopaTopnasi pa6ora Ne 6 «M3yuenue ' ' https://m.edsoo.ru/ff0c74f0
CMENIAHHOT0 COeJUHEHHS Pe3UCTOPOB»

57 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. 10.04 bubnunoreka [JOK
3akoH Jlxoyns-Jlenna ' https://m.edsoo.ru/ff0c7838

58 3akon OMa 715 IOJTHOM (3aMKHYTOM) 05 10.04 bubnunoreka [JOK

SHCKTPHHCCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC.

https://m.edsoo.ru/ff0c7ae0
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JlabopaTopnasi pa6ora Ne 7 «3mepenue
I/IC nCcTOYHNKA TOKA M ero BHYTPeHHero
CONPOTHUBJICHUA»

DNeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COMTPOTUBJICHHS

59 1 17.04
METAJIJIOB OT TEMIIEPATYPHI.

CBepXIpOBOJIUMOCTh

60 DneKTpuYecKuu TOK B Bakyyme. CBoUCTBa 1 17.04
AJIEKTPOHHBIX TyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

61 IpUMecHast mpoBoauMocTh. CBorcTBa p—N- 1 24.04 BH6J.IHOTeKa HOK

https://m.edsoo.ru/ff0c84ae
niepexoja. [1oynmpoBoIHUKOBBIE TPUOOPHI
DIEKTPUYECKHUN TOK B PACTBOpax U

62 pacriaBax 3J€KTPOJIMTOB. 1 94,04 bubnuoreka [IOK
DIIEKTPOJUTUYECKAS JUCCOIUALIHSL. ' https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSTeITbHBIH U HECAMOCTOSTCIIBHBIA 1 08.05 BH6J_IHOTeKa LOK
paspsit. Mossms, Thiasvia https://m.edsoo.ru/ff0c84ae
DNeKTpuYecKrue MpUOOPHI U YCTPOMCTBA U UX

64 npakTuyeckoe npumenenue. [IpaBuia 1 08.05 BH6J.IHOTeKa LHOK
XKL Ge30MACHOCTI https://m.edsoo.ru/ff0c86fc

N bubmuoreka [JOK

65 O6o0maromuii ypok «JIeKTpOJMHAMUKA 1 15.05 https://m. edsoo.ru/ffoc88be
KonTpoabHasi padora Ne 4 mo teme

66 «Juexrpocratuka. [locrosHHbII 1 15.05 bubnunoreka [JOK
3JIeKTpUYecKuil TOK. TOKH B pa3jimuHbIX ' https://m.edsoo.ru/ff0c8a8a
cperax»

67 PesepBHriit ypok. KonTponbHas paboTa no 1 99 05 bubnnoreka [JOK
TeMe "DneKkTpoAuHaMuKa" ’ https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maronmii ypok mo 1 99 05 bubnuoreka [IOK
temam 10 knacca ' https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5.5
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11 KVIACC

KoJsun4yecTBO yacoB DJIeKTPOHHBbIE
Ne Tema ypoka Kout I Aara upposbie
w/n Beero PoOJIbHBbIE PaKkTH4YeCKue wayuenns nuugpp
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
ITocTostHHBIC MAarHUTHI M KX

1 B3auMo/ieiicTBe. MarauTHoe 1oJie. 1 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW WHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

2 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTropHasi padora Ne 1

3 «I/I?.yzeﬂnle) MaFEI/ITHOFO noJjst 1 1 bubmiorexa HOK

https://m.edsoo.ru/ff0c98fe
KATYHIKH € TOKOM»
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGoparopHasi padora Ne 2 1 1 bubnuoreka [IOK
«HccaenoBanue aeiicTBus https://m.edsoo.ru/ff0c9acO
NMOCTOSIHHOI0 MAarHUTA HA PAMKY €
TOKOM»

JleiicTBue MarHMTHOTO IOJIS Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnuoreka [JOK
Cuna Jlopenna. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnexTpoMarHuTHast UHAYKus. [ToTok

6 BEKTOpa MarHuTHOW nuaykuuu. J/C 1
WHIYKIUU. 3aKOH IEKTPOMArHUTHOM
nnaykuuu Papanes

7 JlabopaTopHasi pa6ora Ne 3 1 1 bubnuorexa [IOK

«HUccnenoBanue siBJeHUs

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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3J'IeKTp0Mal"HHTHOI7[ HHAYKUIHAW)

NunyKTUBHOCTB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHMTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHLI,
VHJYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
1oJie. DJIEKTPOMarHuTHAsI HHAYKIUSD)

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponsnas padora Ne 1 o teme
«MarsauTtHOe 1noe.
SHGKTpOMaFHI/ITHaﬂ HWHAYKOHS)

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKUE
KoJsiebanus. ['apMoHnueckue
KoJieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEprin

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHuasi padora Ne 4
«HccaenoBanue 3aBHCUMOCTH
nepuoaa MaJjbIX KoJieOaHuii rpys3a
HA HUTHU OT JUTMHBI HUTH M MAacChl
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUs B
UjeaTbHOM KOJIeOaTeIbHOM KOHTYPE.
AHAIOTHUS MEXy MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKoH
COXPAaHEHUS SHEPTUU B UCAITBHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4
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K0J1e0aTeIbHOM KOHTYpE

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusax. BeiHyXIeHHbIE
MeXaHHYeCKHe Kojebanus. Pe3onanc.
BI)IHY)KZ[GHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[TepemennbIn ToK. CHHYCOUJAIBHBIN
MepEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JIEVCTBYIOLIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsDKEHUs

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

Y CTpOoCTBO U MPAKTHUECKOE
IIPUMEHEHHUE MIEKTPUYECKOTO 3BOHKA,
TeHEpaTOpa MEPEMEHHOIO TOKA,
JIMHUH 3JIEKTpoTepeaady

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPIHH B MOBCEAHEBHOU
AKUZHU

21

MexaHu4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpoCTpaHeHUs U AJTHUHA BOJIHBI.
[TonepeyHsbie ¥ MPOIOIBHBIE BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTh 3ByKa. [ poMKoCcTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

bubnuoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
CBOHMCTBA U CKOpoCTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cbb86
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[IpuHIMUIIBI paANOCBA3U U

24 TeneBuieHus. Pa3Butue cpeicts
cBs3u. Pagnosiokanus
o5 KonTpoabHnas padora Ne 2 mo reme bubnuorexa [JOK
«Kose6anusi 1 BOJTHBDY https://m.edsoo.ru/ff0cc6f8
[IpsimonurHeENHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJIHOM Cpeje. bubnuorexa [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxxeHue cBeTa. 3aKOHbI
27 OTTP axxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ffOcd4e0
1300paK€HUH B IMJIOCKOM 3epKajie
[Ipenomuenne ceera. [lonHoe
BHYTpEeHHee oTpaxkeHue. [IpenensHbin bubnuoreka [IOK
28 .
YI0JI MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd76
OTpaXKCHUS
JlabopaTopHas padora Ne 5
29 «I/I?.MI(:, eHII/)Ie noﬁa:&aTeJm bubmorera [JOK
P https://m.edsoo.ru/ff0cd67a
NpeJIOMJIeHHS CTEKJIA»
JIunzel. [loctpoenne nzodpaxeHuii B
30 nmunH3e. ©o MpJ'Ia TOHKOH J'II:/IHSBI bubmiorexa LIOK
-+ POPMY. ’ https://m.edsoo.ru/ffOcddle
YBennueHue JTMH3bI
JlaGoparopHasi padora Ne 6
31 «HccienoBanue cBOMCTB
U300paKeHuil B JIUH3AX»
Jucnepcus cera. CiioxXHbIA COCTaB
oenoro ceera. Llpet. JlabopaTopHasn
32
pabora Ne 7 «Hadronenune
AUCIIEPCHH CBETA)
Wntepdepennus cera. Judpakius bubnuorexa [IOK
33 . .
ceta. JludpaxupronHas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepeyHoCTh CBETOBBIX BOJIH. bu6nuoreka [IOK
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[Tonsipuzanus cera. Onruueckue
puOOPHI U YCTPOUCTBA, YCIOBHS UX
0€3011aCHOTO PUMEHEHUS

https://m.edsoo.ru/ff0cf02e

KonTpoabHnas padora Ne 3 mo reme

35 "Ontuka"
['panu1ipl MpUMEHUMOCTH
KJIaCCHYeCKOW MexaHuKH. [locTynarel bubnnorexa [JOK
36 . )
CIIELIMAILHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTEILHOCTH OHOBPEMEHHOCTH.
37 3amemienne BpeMeHil 54 cl?)KpameHHe bubmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTUHEI
DHEPrusa U UMITYJILC PEIATUBUCTCKOU
38 ‘—IaCTI:/I Bl CB;BLy Maccl:)m C DHEprueu u bubumorexa LIOK
TIBL. p https://m.edsoo.ru/ffOcfc68
HWMITYJIbCOM. DHEPTHsI TIOKOS
Kourpoasnas padbora «Onruka.
39 OCHOI];BI cre I/?ﬂJ‘IBHOfI TEOpUU bubunorexa LIOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTHY
®otonbl. Dopmymna [Inanka. Jueprus bubnuoreka [IOK
40 .
Y UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTECOBAHNE
bu6mmoreka [JOK
41 (borospdexra. Ombrte A. T https://m.edsoo.ru/ffOcffc4
CromneroBa
3akoHbl hoTodddekxra. YpaBHeHue
42 BI/I“HHJTeI(E'Ha J'Iq})l(b(bOTOS(b(ir))eKTa bubmiorexa [IOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» horodddexra
asieHue cseta. OnpiTe! I1. H.
43 §e6e eBa. XUMHYECKOE NEUCTBUE Bubmzorexa LIOK
Aicka. a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiucTsa u
44 IIPaKTUYECKOE NPUMEHEHHE!

¢dhoTOodMEMEHT, HOTOAATUHK,
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coJIHeYHast OaTapesi, CBETOIUO T

Pemrenue 3aga4 mo reMe «JIeMEHTHI

bu6mmoreka [IOK

45 KBAHTOBOM ONTUKI https://m.edso0.ru/ff0d0302
Mogenb aroma Tomcona. OMbIThI

46 Pesg (dop/a o paccessHUIO 0-9acTh bubmnorexa [JOK

pQOpA p 1 https://m.edsoo.ru/ff0d091a
[InanerapHas Mozaesb aToMa
bubmmoreka [{OK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomenne GoOTOHOB

48 npn};lqepexone aTOM’cIlH c OJIH(()ll)"O YpOBHS bubmmorexa LIOK

. https://m.edsoo.ru/ffOdOafa
SHEPTUH Ha Ipyroil. Buasl ciexTpos
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubmuorexa [JOK
BOJIHOBOM nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy9CHHE
OTKpBITHE PATHOAKTUBHOCTHU. OMBITHI

50 Pe3£ o ]slfo OTIPEJICIICHUIO COCTaBa bubmorexa LIOK

PQOpA peil https://m.edsoo.ru/ff0d0fd2
PaMOaKTUBHOTO U3ITyYCHUS
Csowucrsa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

52 N3otombl. Anbda-pacma. bubnnoreka [JOK
DNEKTPOHHBIN U MMO3UTPOHHBIW OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue
DHeprus CBA3U HyKJIOHOB B sipe.

SnepHeie peakuyu. AnepHbli

53 gaIfTo IPI 06LJIIeMLI I1[16:1:) CHEKTHUBBI bubmiorexa [IOK
P p- 1P > 11eP L https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKHE ACTIEKTHI SIACPHOU
SHEPreTUKU

54 OnemeHTapHble yacTHIbl. OTKpPBITHE bu6nuoreka [IOK
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MO3UTpOHA. MeTo 16l HaOMIOACHUS U
pErucTpalyu JIEMEHTAPHBIX YACTUL.
Kpyrusiit cros «@yHnameHTanbHbIe
B3aUMOJACUCTBUSA. EAMHCTBO
(U3HYECKOU KapTHHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nn0r0 HeOa. Co3Be3aus,
SIPKHE 3BE3/IbI, TUTAHETHI, UX BUAUMOE
nBrokenne. CoaHeyHas cucreMa

56

Connne. ConHeuHass aKTHBHOCTb.
Wcrounuk sneprum CoJiHIA U 3BE3]T

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI TIaBHOW
MOCJIEIOBATEIbHOCTU. BHYTpeHHee
cTpoeHue 38€311. CoBpeMEeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sBosrony CoJIHIA U 3BE3NT

58

Mineunbin [Iyte — Hama [Manaktuka.
TTonoxxenue u nBuxkenne CoiHIIa B
lanaktuxe. ['anaktuku. YepHbie
JIBIPBI B AJIpax rajakTHK

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIiBa.
PenukToBOE M3MyUYCHHE.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpPOHOMUU

61

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATHYECKOH cdepax IesTeTbHOCTH
yeJIoBeKa

62

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUMU B



https://m.edsoo.ru/ff0d0e38

COBPEMEHHOM HAYYHOU KapTUHE MUpa

63

O6o06maromuii ypok. Poib
¢u3nveckoit Teopun B GopMUpOBAHIH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MUpa

64

Oo6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEACTABICHUNA O TPUPOJIE

65

PesepBHbIl ypok. MarautHoe noie.
DJIEKTPOMAarHuTHasE UHIYKIUS

66

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMATIbHON TEOPUU
OTHOCHUTEIILHOCTH

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIIbHOCTH

68

PesepBubiit ypok. KBantoBas ¢pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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