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HOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢usuke 06a30BOr0 ypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTeNbHON Hporpammsl, mnpeactaBieHHbiXx B OI'OC
COQO, a Ttakxke ¢ yu€roMm (enepanbHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMUUU TMpernojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickoit Oenepanuu, peaIn3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (QOpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOydarommxcs 10-11 kimaccoB mnpu
oOydeHnH ux ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEIBHOCTHOIO
nonxona. Ilporpamma mo ¢usmuke coorBercTtByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, TPEIMETHBIM U METalpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTb pPEaU3ANN MEKIPEAMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAy4YHBIMU YYe€OHBIMM mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o ¢pu3MKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (pU3uKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» 1o rogam o0ydeHusl.

dusrka Kak Hayka o Hambojee OOIMX 3aKOHAX MPUPOABI, BBICTyIas B
Ka4yecTBE yueOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromeM Mupe. [lIkonpHBIN Kype GU3HKHA — CHCTEMOOOPA3yIOIIHA
11 €CTECTBEHHO-HAYUYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIICCCOB W SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mveckoii reorpaduerd u actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ompenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOIMM B cdepe SHEpPreTuKd, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTE€pPHAIOB C 3aJaHHBIMH CBOMCTBAMHU M APYTHX.
W3yuyenue ¢u3MKu BHOCHT OCHOBHOM BKJIaJ B (POpMHpOBaHHME €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroumuxcs, B (OpMHUPOBAHME YMEHMHA MPUMEHSTH
HAYYHBIA METOJ] IO3HAHUS MIPH BBHIIIOJIHEHUH UMHU YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Iero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpble MOXXHO paccMaTpUBaTh Kak MPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3esoB (PU3MKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (QU3HKU
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMUpOBaHUE MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
IYMaHUTApHOTO TOTEHIHAaNa (PU3UUECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIEeCTBA, a TakKXke C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIIeMaMHu.

Hoess npuknaownoi  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUUYECKHX M TEXHOJOTMYECKUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi TMOCPEJICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKU M TEXHOJOTHUW, a TaKkke 00CYXICHUS
npo0JieM pallOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM dJIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (pusmdeckue Teopuu (HopMUpOBaHHME TPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHITAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU peanu3yercs Mpexe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTANIBHON JAESITEIIbHOCTH 00Yy4YaromuXxcsl.
Jlns  GazoBoro ypoBHS Kypca (UMK — O3TO HCIOJIB30BAHUE CHCTEMBI
(POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPHUMEHTOB M Ja0OpaTOpPHBIX Ppador,
KOTOpBIC B TIporpamMme 1o (usnke oObeIHMHEHBI B OOIIMA CIHCOK YYCHHYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M OUEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOEHHOCTEH IUIAHUPOBAaHUSA H
ocHauleHuss kaOunera Qusuku. Ilpu o3ToM obecrneunmBaeTcsi OBJaJCHUE
Oo0y4aloUMMHCST YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUS, HCCIEIOBaHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbioe BHMMaHWE YIENAETCS PELIEHUI0 pPacd€THBIX W KadyeCTBEHHBIX
3anay. IIpu 3TOM M1 pacu€THBIX 3a/ay NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJlaHHON (PM3HYECKON MOJEIIBIO, MO3BOJISAIOIINE IPUMEHATh U3yUYE€HHbIE 3aKOHbBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pasjienia Kypca, TaK W HUHTETPUPYS 3HAHHS U3
pa3HBIX pa3neioB. [ KaueCcTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKUX SIBJICHUA W TIPOIECCOB B OKpPYXKAIOIMIEH
KU3HU, Tpelytone BbIOOpa (U3MUECKON MOJENH JUIsl CUTyallMd TMPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuM ¢ TpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHoro rmpoiecca 0a30BbIi ypOBEHL Kypca
bu3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JOJDKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIA. B kaOwHeTe (U3MKU OJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (GU3NKE YICHHYECKHUX MPAKTHYECKUX PabOT M JIEMOHCTPAIIMOHHOE
o0opyaoBaHuUE.
JlemoHCcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHWHUMAJIbHOW JOCTAaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe M0 (U3HKE KIOYEBBIX JEMOHCTPALMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.
JlaGopatopHoe 000pynOBaHME I YYEHUYECKUX TMPAKTHUYECKUX padboT
dopmMupyetcsi B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O0OOPYIOBAaHUS JOJKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAHUM AHAJIOTOBBIX W IM(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETIIMHU H3Y4YCHUS (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIIOTCS
e (QopMHpOBaHHE HHTEpPECa W CTPEMJICHHS OOYyYaIIMMXCSI K HAyIHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PCHHsI KaK pE3ylbTaTa H3Y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (dopmupoBaHne ymMeHUN OOBSCHATH SBICHUA C HUCIHOJb30BAHHEM

dbu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpejCTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX menel obecrmeunBaeTcs pelieHueM CIeAyIoNX 3a7ad B
MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznUIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKYy U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUW NOPUMEHATh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3NYECKUX SBICHUU B TMPUPOAE M I IPUHITHS
IIPAKTUYECKUX PELICHNUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHbIX 3a/Jady C SBHO 3aJaHHOM
¢u3znuecko MoOJENbl0, 3aJady, MNOJApa3yMEBAIOLIUX CaMOCTOSITENIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MUECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY’KAIOILYIO
cpeny;

e OBJAJICHHE METOJAAMHU CaMOCTOSITEIBHOIO IUIAHUPOBAHHS M TPOBEACHUS
(¢u3MUeCKNX HKCIEPUMEHTOB, aHAIM3a M HHTEpIpeTalud HUHPOPMAIINH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCJIOBUM NJIsi PA3BUTHS YMEHHI MPOEKTHO-MUCCIIEA0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE CpEIHErO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemsiii B mporpamMme Mo (¢uU3MKE TNepeueHb J1abopaTopHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYMTENb JellaeT BHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HHIWBHUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®usnka 1 MeTOIbI HAYYHOI' O O3HAHUS

®usuka — Hayka o npupoze. HayuHble MeTOABI MO3HAHUS OKPYXKAIOLIETO
Mupa. Posibp 3KcniepuMeHTa W TEOpUM B IPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUECKUX SBIEHUUA M TpoleccoB. HaydHble THIOTE3HI.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBHXKEHUS.
Cucrema orcuéta. Tpaekropus.

ITepemernienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, HUX MPOCKIMH Ha OCH CHCTEMbl KOOPAMHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOIHOTO A ICHUSI.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSHHOW MO MOJYJIIO CKOPOCTBhIO. YTJIOBasi CKOPOCTb, JTUHEHHAS
ckopocTtsk. [lepron u yacrota oOpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JIBU>)KEHUE CHAPSI0B, LIENIHBIC U PEMEHHBIE NIEpEAaUn.

Jlemoncmpayuu

Mogenb cucTeMBI OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUI C UCITOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOHOrO MaeHHUs.

Hanpagnenne ckopocTu npu JBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3yuyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBbIO OINPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOUIEHUS] MEXAY HYTSIMH, MPONUICHHBIMU TEJIOM 3a
MOCTICIOBATENIbHBIE PABHBIE TMPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS IapUKa B BA3KOM KUJKOCTH.

N3yuenue nBrxkeHus Tena, OpOIIEeHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyHiun — otHocutensHocTH  ['aymmmies.  IlepBeil 3akoH  HeroTtoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuanbHOU Touku. Tpetuii 3akoH HeroTOHA 1151 MaTepuaibHbIX TOYECK.

3akoH BcemupHoro TtsiroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOIBKEHUS U cujia TpeHus nokos. Koadduiuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpalaTeabHOE IBKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPIOTO TeEJa.

TexHuueckne yCTpoWCTBA M MPAKTHUYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBneHue nHepIMU.

CpaBHeHUE Macc B3aMMOICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMaIiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIONIUX B MPYKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO Tela, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus é mexaHuke

NMnynbe MatepuanbHOW TOYKU (Tena), CUCTEMbl MATEPUATIBHBIX TOYEK.
NMnynbe cuilbl 1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Paborta cuiabl. MOITHOCTE CHUIIBI.

Kunernueckass sHeprusi marepuanbHOM TOYKkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPrusl. [ToTennuanbHas SHEPTUs YIpYro
nedhopMupoBaHHONW  TpykuHbL.  [loTeHUManbHass SHeprus  Tejaa  BOJM3U
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBL. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C M3MCHCHHUEM MEXaHWYECKOW DHEPruud CHUCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexon MoTeHIMATIBHOM SHEPTUU B KHHETHIECKYIO 1 00paTHO.

Vuenuueckuii osxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBs3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKON SHepruu
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. Moaekyasipuasi pu3nka u TepMOAUHAMHUKA
Tema 1. Ocroebl MONEKYNAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep HIBIKECHHUS U
B3aUMOJICMCTBUSI YacCTHI[ BElIECTBA. MOJIeNM CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPJIBIX TEJI U O0BIACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmuuectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACATBHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHMYECKOW SHEpPruM TEIJIOBOTO JBMXKEHUsA dvactull rasza. lllkama
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHUe MeHneneeBa—Knanenpona.
3akoH [lanbroHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcCTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOCHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpITel, WIUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS WJEAJIbHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK/y IapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuxu

TepmonuHamuueckass cucteMa. BHYTpEeHHSA SHEPrus TEPMOJUHAMHUYECKOMN
CUCTEMBI U criocoObl € m3MeHeHus. KonnuectBo TerioTsl U pabota. BuyTpennss
JHEprus  OJHOATOMHOIO  MJACAJbHOro  rasa. Buasl  Temonepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydYeHUE. Y IeJIbHAsl TEIUIOEMKOCTHh BELIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. [lepBblii 3aKOH TEPMOIWHAMUKHU.
[Ipumenenne TepBOro 3akoHa TEPMOJMHAMHUKH K m3omporieccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTMMOCTh HpOLIECCOB B MPHUPOJE.

TerioBele  mammHbl.  [IpuHIUOBI ~ AEHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNeNUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIOIHEPIETUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPrUM Tela MPU COBEPIICHUU PaOOThI: BBLIET
npoOKu u3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEH HEpruu (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OnpiIT 1Mo ananabaTHOMYy pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIIsI BHYTPEHHETO0 CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomuwl

N3mepenue ynenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnuvie cocmoanusa eewjecmea. Dazoevle nepexoont

[TapooOpa3zoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimieHHbId map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEPUATIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM JaBJICHUH.

CniocoObl u3MepeHus BIAKHOCTH.

HaGmronenre HarpeBaHus ¥ IJIaBICHUS KPUCTALTUYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopmsie padomuvl

H3mepeHnre OTHOCUTETBHOM BIa)KHOCTH BO3/1yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ten. OJNEeKTpUYeckuil 3apsig. JlBa BuIa dSIEKTPUUECKUX
3apsiioB. [IpOBOJHUKYM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXpAaHEHUs
AIEKTPUUYECKOrO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsii.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  anekTpuueckoro mnojis. [IpuHuun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TTOJIS.

Pabora cun  anexrpocratudeckoro  moss.  [lorenuman.  PasHocTh
MOTEHIUANOB. IIpOBOAHMKM © JAUANEKTPUKH B DIEKTPOCTATHYECKOM IIOJE.
JvanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIEeKTPOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHJIEH caTopa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3SIJIEKTPOCKOII,
ANEKTPOMETP, DJIEKTPOCTATHUECKash 3allluTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLUIL IEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM TTOJIE.

DneKTpocTaTuyecKas 3aiuTa.

JIMPNIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHJEHcAaTopa OT IUIOLIAu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3mepenue 351eKTpOEMKOCTH KOHEHCATOpa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIOBUSL CYHIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 151 ydacTKa Lemu.

DIEKTPUYECKOE COINPOTHUBICHHE. Y AEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, NapaIEIbHOE, CMEIIAHHOE COEAUHEHUE POBOIHUKOB.

PaGora oanmexktpuyeckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma AJist TOJHOM (3aMKHYTOM) AneKkTpuueckoil nenu. Kopotkoe 3aMbIKaHHe.

DONEeKTpOHHAsT  MPOBOJMMOCTb  TBEPABIX  METAIOB.  3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUid TOK B Bakyyme. CBOMCTBA 3IE€KTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHas 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B pacTBOpax H©  paciuiaBax  AJIEKTPOJIMUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIICKTPOJIN3.



DJIEKTpUUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSITEIbHBIN
paspsan. Monuus. [Inazma.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMmIepMerp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN MO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKSHUS.

3aBUCUMOCTh COMPOTUBJICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE MPOBOIHUKOB.

[IpsMmoe wu3MepeHue dIeKTpoABMXKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKA BHYTPEHHETO0 CONMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psia ¥ IpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomuol

N3ydeHne cMEaHHOro COEAMHEHUST PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snexTpoiunsa.

MexnpeaMeTHbIE CBA3H

Nzyuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocCyIiecTBIseTCs C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C KypcaMu MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAY4YHOIO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, runore3a, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HAOMIOCHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBl ypaBHEHWH, JNWHEWHas (yHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOK]IECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUbl TEIUIONEPEAayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb
BeIlleCTBA, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJUTHYECKAS IHCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTh BO3/yXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HMCHOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTrue€), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOrHa, ObBITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuodOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KJIIACC

Pasnen 4. DiieKTpOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoOMazHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoOAEHCTBHE  TMOCTOSAHHBIX  MAarHUTOB.
MarautHoe mone. Bektop MarHuTHOM MHAYKUMM. [IpuHUMD Ccyneprno3unuu
MAarHuTHBIX MoJiel. JIuHMM MarHuTHOM MHAYKIMU. KapThHa JTUHWUNA MarHUuTHOM
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe T0JI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUNA WHIYKLIHH
MAarHuTHOTO MOJIs JUIMHHOTO MPSIMOIO TNPOBOJHUMKA M 3aMKHYTOrO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTylIKH ¢ TOkoM. OnbIT Opcreaa. B3anmoneiicTBue NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIllpaBJICHHE.

Cuna Jlopenna, e€ MOJly/ib U HampaBiieHUE. J[BUYKEHHUE 3apsSyKEHHON YaCTUIIBI
B OJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenia.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKIMH. [lOoTOK BEKTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTuBHOCTh.  SIBIEHHME CaMOMHIYKIMU. OIJEKTPOJBHXKYILAS  CuUJa
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: IOCTOSHHBIC
MArHUThl, 3JEKTPOMAarHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHNE IEKTPOHHOTO ITYYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumoperictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwibl JIopeH1la Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW UHAYKIUU.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CUJIBI MHIYKIMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIHH.

Vuenuueckuii skcnepumenm, nabopamophvie pabomol

N3ydeHrie MarHUTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanne 1eCTBUS MOCTOSSTHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. Kosne6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUMHbIE KOJ1€0AHUA

Konebarenbnas  cucrtema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrmuuryga u Qasza koneOaHUIA.
[IpyxuHHBIN MasgTHUK. MaTreMaTHUYEeCKHUH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOAHBIE AIEKTPOMArHUTHBIC KOJeOAHUS B
UJCATBHOM KOJeOAaTeNIbHOM KOHTYype. AHAJIOTHUS MEXKIY MEXaHHMYEeCKHUMHU U
ANEKTpOMarHuTHeiMU  KoJeOanusimu. @dopmyna Tomcona. 3akoH CoXpaHEHHS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BhIHYKIEHHbIE MEXaHUUECKHE
KoseOanus. Pezonanc. BeiHy)1€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpsKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKHU TMPHU MPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJIeOATENIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxaronux Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJICOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSL.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPsDKEHUsS] OT BPEMEHM) 1S
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocnenoBaTeIbHOM COEIMHEHHHU PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUM 3IeKTPONEpeIayH.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomuol

HccnenoBanue 3aBUCUMOCTH MepUOAa MajibIX KojieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOTO0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmHble 80THbI

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. [lepumon. CxkopocTb
pacnpocTpaHeHUsi W JJIMHa BOJHBL. [lomepeyHble W MPOJOJIHBIE BOJIHBI.
Nutepdepennus u qudpakiums MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3BykKa. ['poMkocTh 3Byka. Bricora Tona. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYyYEHHS 3JEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anexkTpomaruutHo# BosiHe. CBoOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpeJoMIIeHUe, MoJsipu3anus, Judpakuus,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHNE 3JIE€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeleBUAeHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE W MEIUILIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTPaHEHNE ONEPEUHBIX U MTPOJOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HabGmronenne natepdepeHimm u mudpakiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaXCHUE,
MpesioMJIeHUE, MoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsaMoinHElrHOE pacnpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHbI oTpaxeHus cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI TPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomiienus. [lomHoe BHyTpeHHee oTpaxeHue. [IpefenbHbI yroyi MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CioxHbIN cocTaB Oenoro ceera. [[Ber.

ColOuparomiue u pacceuBarolve JUH3bL. ToHKass JwmH3a. @DOKycHOE
paccTosiHUE€ W OINTHYeCKass cuia TOHKOW JuH3bL. [locTpoeHue H300pakeHUil B
COOMPAIOIINX U PacCEeUBAIOIIMUX JHH3aX. DopMysia TOHKOW JIMH3BI. YBEIUYCHUE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUICCKON ONITHKH.

BonnoBass ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTepGhEpEeHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakumoHHas peméTka. YciaoBHe HaOIOASHUS
[JIABHBIX ~MAaKCUMYMOB TP MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUUECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Ilemoncmpayuu

[IpssMOnIMHENHOE pacHpOCTPAHEHUE, OTPAKEHUWE M MPEJIOMIICHHE CBETA.
OnTudeckue mpudopsI.

[lonHoe BHYTpeHHee oTpaxeHue. Mojenb CBETOBOIA.

HccnenoBannie cBOMCTB N300paXKEHUM B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIIM CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne qucriepcun cBeTa.

[TonyueHue criekTpa ¢ MOMOIIBIO PU3MBI.

[Tomy4yenue crekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HaGntonenue nomnsipuszanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanne CBOMCTB M300paK€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OCHOBBI crielIHAIBLHON TEOPUHM OTHOCHUTEJIbHOCTH
['paHnubl  NPUMEHUMOCTH  KJIACCUYECKOW  MeXaHuku.  llocrymarsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HMHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpalICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJbC PEIISITABUCTCKON YaCTHULIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/IH
ITOKOA.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6anmoeoit ONMUKU
®ortonsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €r0 YaCTOTOU. DHEprus
¥ UMITYJIbC (HOTOHA.
OTtkpeiTue u uccieaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnienue ceera. OnbiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpoWcTBa W MPAKTUUECKOE MpPUMEHEHHe: (OTOIIEMEHT,
dboTomaTunK, coiHeUHas O6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(dekT Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.

HccnenoBanue 3akoHOB BHeHero ¢hoTo3ddexra.

Ceeroauon.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4aCTHIL.
IInanerapnas Mmogmenbs aroma. I[loctymatel bopa. M3nydyenue u mnoriounieHue
GOTOHOB TpW Tepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroil. Bumsr
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Bomusl e bpoitis. KopmyckynsipHO-BOTHOBOM
Ty aJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JTyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Ornpenenenue NIMHBI BOJIHBI JIa3epa.

HaGmronenre nMHENYaThIX CIEKTPOB U31yYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

HaGmonenue muHeiyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpPUMEHTBI, JOKa3bIBAIOLIUE CI0XHOCTh CTpOeHHUs sapa. OTKpbITHE
paauoaktuBHOcTH.  OmbiTel  Pesepdopna mo  ompeaeneHuro  cocraBa
paavoakTuBHOro u3nydeHus. CpoiicTBa anbda-, Oera-, TramMma-U3Iy4YCHHUS.
Brnusinue painoakTHBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpOTOHA U HelTpoHa. HykionHas moxens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacniazi. OJEKTPOHHBI W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3Jy4eHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsi3U HYKJIOHOB B szipe. Saepubie cuibl. [ledexTt maccsol sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€P.

Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAOTIOEHUS U PETUCTPALIUN DJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMOACHCTBUS. ENMHCTBO M3HUecKoil KapTUHBI MUPA.

TexHuueckne ycTpoNCTBAa M MPAKTUUECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMOa.

Ilemoncmpayuu

Cu€TYnK HOHU3UPYIOIIUX YACTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomaol

HccnenoBanne TpekoB yacTuil (TI0 TOTOBBIM (GoTorpadusim).

Pa3nen 8. DjieMeHTHI aCTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeuHnas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruum ConHula U 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpaMma «CHEKTPAIbHBIM KJIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIaBHOM MOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHHE



3B€311. COBpEMEHHBIE MPEACTABICHUSI O IMPOUCXOXKACHUU U dBoMonnu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHna B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa06:a. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PesnnkroBoe n3inydeHue.

Macmrtabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPWIOXKEHUH I ONpe/ieNieHus MOJI0KEeHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Miieunoro I[lyTu.

Oo6o0maromiee NOBTOpEeHue

Poner ¢usuku u acTpoHOMHUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOMN cepax AesTeIbHOCTH YeIOBEKa, pOJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM Hay4HOU KapTHUHE MHPA, pOJb PU3HUECKON Teopuu
B (GOpMHUpPOBAaHMUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢usznueckoi KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kkjacce oCyliecTBIsETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHWEM METOJOB HAYYHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (hU3MUecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0CHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, NPU3HAKU TOAOOUS TPEYrOJIbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nekTpuueckue SBICHHWS B JKHBOW MpUpoONe, KojeOaTelbHbIC
JNBH)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SBJIICHUS B KUBOU NMPUPOAE, NECUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAUIMUECKOM PEIIETKH, CIEeKTPaJIbHBIN
aHaJu3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTpONEPENAd, TEHEPATOP IEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLUMOHHAS II€Yb, paaap, pPaavONpPUEMHUK, TEIEBHU30D,
anteHHa, tenedoH, CBYU-meub, MpPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeaMera «Du3nkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalolUXCA PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIUEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
OTBITa W OTBITA JEATCILHOCTH B IMPOIECCE Pean3allui OCHOBHBIX HANpaBJICHUHN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTD IPaKAAHCKOU MO3UITUN 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYEIOBEYECKMX  T'YMAaHUCTHYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHUE B3aUMO/JICCTBOBATh C COL[MATIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOM JESITENIbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOH rpaXIaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAHHUE JUYHOr0 BKJIAJ1a B IOCTPOCHUE YCTOMUYMBOTO OyAyIEro;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYyYHOTO TBOPUECTBA,
MpUCYIIETro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHUSI:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHE TJ00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUU B OKPYKAIOUIEH CPEJIe HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacIIMpeHue OIbITa JIEATEIbHOCTH SKOJOTMYECKOM HAmNpaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHUs  (UBMKKM  OCYHIECTBISITH  NPOEKTHYIO U HCCJIEA0BATEIBCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHBIE YHUBEpPCAJIbHBIE YUeOHbIE TeHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (OpPMYJTUPOBaTH W aKTyaIM3WpOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTphl W KPUTEPHH WX
JTOCTHKEHUS,
BBISBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSITEILHOCTH;
KOOPAMHUPOBATH W  BBIMOJMHATH pabOTy B  YCJIOBHSX  pPeajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATHBHOE MBITIUICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBare/ibCKue 1eiicCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMH TOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JESITeTbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pelIeHHs 3a7ad (PU3UYEeCKOro CoNep)KaHus, MPUMEHEHUIO Pa3INYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTalui, MPeoO0pa3OoBaHUI0O W MPHUMEHEHUI0O B PA3NUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3JJaHUU YYE€OHBIX IPOECKTOB B 00JAaCTH (PU3HKHU;

BBISIBIIATh PUYMHHO-CIICJACTBEHHBIC CBSI3M W aKTyaJlU3UpOBaTh 3a/aauy,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HAaXOAWTh apryMEHTHI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJIE€ pEIICHUS 3aJayd pPe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBCHHBIC 3aJadyll B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTHh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIaCTh
KHU3HENIEATSIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33a4H, JONYCKAIOIINE albTEPHATUBHBIC PELLICHUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4YE€HUS MHPOpMALUU (PU3NYECKOTO COJIEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalni0 MHPOPMALMU pa3INYHbIX BUAOB U (PopM
IPEACTaBICHHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(OpMALINY;

UCMOJb30BaTh  CPEICTBA  HMHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUH HSPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepeKeHHs, IMpPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COACPKAHMS B PA3NUUYHBIX (QopmaTax c
yu€TOM Ha3zHaueHHUsS MHPOPMAIUH U LIEJICBON ayJUTOPUH, BBIOUPAs ONTUMAIbHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3aliu.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe 1eiiCTBUS:
OCYIIECTBIISITH OOIIEHHE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaTh  MPEANOCHUIKA  KOH(MJIMKTHBIX  CUTyallud MW  CMsr4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTMYHO HU3JIaraTb CBOK TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN KaXJOT0 YIEHA KOJUIEKTUBA,

IPUHUMATh L€IM COBMECTHOW  JACATENIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATH JEUCTBUA IO €€ HOCTUKEHHUIO: COCTABIIATH IUIaH JEUCTBUH,
pacnpenensiTh poiid ¢ YYETOM MHEHHUHM YYaCTHHUKOB, OOCYX JaTh pe3yibTaThl
COBMECTHOW paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO YYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJIEU C TMO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, TPOSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryisiTuBHbIe YHUBePCAJbHbIE YUueOHbIE AelCTBUS
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JESITEIbHOCTh B 00JacTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIJISITh IUIAH PEIIECHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

pacHIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHU;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHuE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYAUIUH B OOJACTH
($u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEIBHBINA U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, 3MOIIHOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMHU  TO3HABAaTEIbHOW  peduIeKCMU  KaK  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIU3€ pPe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMUMAasi CBOM HEJIOCTATKU M JIOCTOWHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
TESATEILHOCTH;

NpHU3HABaTh CBOE MPABO M MPABO APYTHUX HA OMIUOKH.

B mporecce nOCTHKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe 71 YPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIIOIar afoIuiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIFOYAIOIIETO CITOCOOHOCTH MMOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHWE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBCHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJanTHPOBAThCA K
HMOIMOHAIBLHBIM U3MEHECHHSIM U TMIPOSIBIISATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOHSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIEH CTIOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSIHHUE
IpYTUX, YYUTBIBATH €ro TMpPH OCYIIECTBIECHUU OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CITIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3peniaTh KOHGIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K konmy oOyuenuss B 10 Kjacce mpeaMeTHbIEe pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAapTHUHBI MHpPa, B PA3BUTUHU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEATEIBHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YYEHHBIX (PU3UUYECKUX MOJEICH:
MaTepHalibHas TOYKa, MHEpIUaIbHas cucTeMa 0Tcuéra, abCONMIOTHO TBEPAOE TEIIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISPHO-KUHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA U



AJEKTPOJUHAMUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEUHOE
JBIDKEHHE, CBOOOJHOE TMaJIeHHE TeJ, JBI)KEHUE IO OKPYXHOCTH, WHEpLUS,
B3auMojieicTBUe Tel, nuddy3usi, OPOYHOBCKOE NIBIXKEHHUE, CTPOCHUE KUIAKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKECHUH ), TETIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJICHCALUs, IJIABJICHUE, KPUCTAIIM3ALMS, KUIIEHUE,
BJIAJKHOCThH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a MPU €ro HArPEBAHUU B 3aKPBHITOM
COCyZl€, CBS3b MEXKAY MapaMeTpaMu COCTOSIHHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOACHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBHKEHUE, MUCTOJB3Yysl (DU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TEJa, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAS SHEPrusi, MEXaHU4ecKas
paboTa, MeXaHWYECKas MOIINHOCTh, NpPH OMNHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3WUYECKYIO BEJIWYUHY C JIPYTUMHU
BEJTMYMHAMU;

ONUCHIBATh H3YUYEHHBIC TEIJIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI: JaBJICHUE Ta3a, TeMmIepaTrypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOTO JBHKEHUSI MOJIEKYJI, CPEIHEKBaApaTHYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI DHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUS TEIJIOBOTO JBUTATENsl; TMPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHH CMBICT MCHOJIB3YEMbIX BEIWYMH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUEHHBIEC AIEKTPUUECKHE CBOMCTBA BEIIECTBA U AIEKTPUUECKHE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUe BETUUHMHBI: AJICKTPUUECKHUI 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS, MOTEHIHA, Pa3HOCTh MOTEHIUAJIOB;
IpU OINWCAHWU TPABWIBHO TPAKTOBAaTh (PUIWYECKUNA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS U EIUHUIIBI; yKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, UCTONB3Yys (pu3nyeckue
3aKOHBI ¥ MIPUHIHUINBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpAHEHUsS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAaHEHUS HWMIYJIbCa,
MPUHIHUI CYNEPHO3UIUA CUJI, HMPUHIUI PaBHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEIHEN KMHETUYECKOW IHEPIUU TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsAna, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAXKEHUE W YCIOBUS (TPAHULIbI,
00J1acTH) MIPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacCHOTO HUCIOJIH30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBHI 10 MCCIEAOBAHUIO0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpPU ITOM
dbopmynupoBaTh mpoOieMy/3amady U TUNOTE3y Yy4eOHOro HIKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJOBAaTh  3aBUCUMOCTH  MeXAy  (U3UYECKUMH  BEJIMYUHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHHM, MPU STOM KOHCTPYUPOBATh YCTaHOBKY,
(dbuKCUpOBaTh PE3yJabTATHl TOJTYUYCHHOW 3aBUCUMOCTH (PU3MUECKHUX BEJIUYHUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

coOJiro1aTh MpaBwia 0€30MacHOTO TpyAa MpH MPOBEASHUM HCCIICIOBAHUMA B
paMKax ydeOHOTro DKCIEpUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKON U TMPOSKTHOM
JIEATEIILHOCTH C HUCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJNB3Ys (PU3MUECKHE 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIW3a yCIOBUS 3a7a4u
BbIOMpATh (DU3UYECKYI0 MOJIEIb, BBIACNATh (PU3NYECKHUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH PAcUEThl U OIEHUBATh PEaJTbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTUUECKU HENTPOTHBOPEUHUBYIO
LEMOYKY PpacCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
bu3ndecKue SBICHUS;

UCII0JIb30BATh Opyd  pelieHud  y4eOHBIX  3a/Jad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJyIaeMy10 HHPOPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIONIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B TMOBCETHEBHOM JKU3HH
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C MPUOOPaMHU U TEXHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 310POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPELE;



paboTaTh B TIpYyIIE C BBIIOJHEHUEM pPa3IUYHBIX COLHUAJIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYyNIbl, palUMOHAIBHO pacHpenensiTh OOSI3aHHOCTH U
IJJAHUPOBAThH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJl€KBAaTHO OLICHUBATh
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pACCMAaTPUBAEMON MTPOOIEMBI.

K xonmy obyuenuss B 11 kJjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojb U MecTo (GU3MKU B (HOPMHPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUHM, B MPAKTUYECKOW NEATEIIBHOCTH JIIOAEH, LEIOCTHOCTh M E€IUHCTBO
($u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS HW3YUYCHHBIX (PUBMYECKUX MOJICTeH:
TOYEUHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeNIb aTOMHOIO siApa NpH pelIeHHH (DU3UUECKUX
3a1ay;

pacno3HaBath (pu3MYECKUe SABICHHS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3MKHU: DJIEKTPUUYECKAS] TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JIBIDKYIIMWCS 3apsifl, SJIEKTPOMArHUTHBIE KoJeOaHUS U
BOJIHBI, MPSIMOJIMHEITHOE pPACIpPOCTPAHEHHE CBETA, OTPAXKEHHUE, IPEIOMIICHUE,
uHTepdepennus, audpakuyds W TOJAApU3ALMS  CBETa, JHWCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEHIECTBA (AIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  Pa3IW4YHBIX  Cped) U

AIIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), UCHOJBb3Yd (U3NYECKUE BEITUYUHBI:
AJIEKTPUYECKUM 3apsiji, CUila TOKA, JJIEKTPUYECKOE HAIPSKEHUE, JJIEKTPUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAs CHIIa, padoTa TOKa,
WHAYKUMS MarHuTHOrO IoJisA, cwia Amnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JIEKTPUUYECKOIO M MArHUTHOrO MOJIEM, MEPUOA M YacTOTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsl H Cujla TOKa B IIpoIecce
rapMOHUYECKHUX DSJEKTPOMATrHUTHBIX KoyieOaHuil, (OKycHOE paccTossHUE U
ONTUYECKAasl CHUJIa JMH3blI, IPU ONHCAHUU NPaBUJIBHO TPAKTOBAaTh (PU3MYECKUUN
CMBICIT HCIIONB3YEMBIX BEIWYMH, WX OO0O3HAYCHWS W EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIONINE JIAHHYIO (HU3UYECKYI0 BEIMYHHY C JPYTHMH
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIE SIBIICHUA M MPOLECCHI, HCIOIb3YS
(du3nYecKue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPrUsi U UMNYJbC (HOTOHA, IEPUOJI TIOJIypacnaga, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DUIUYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX OOO3HAUEHWS] W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYMHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIISITh 3HAaUeHUE (PU3NUECKON BEJIMUUHBI,

aHaJTU3UPOBATh (PU3UYECKHUE MPOLECCHl U SIBJICHUS, UCTOJB3Ys (HU3NUYECKUE
3aKOHBI M TMPUHILMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U MapaAIIEIbHOTO
COCIMHEHUSI NPOBOAHMUKOB, 3aKOH J[koyis—JIeHna, 3aKkOH 3JIEKTPOMAarHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEMHOTO pacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUe OWHITeWHa s pororddekra,
3aKOH COXPAHEHUsI SHEPTrUM, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUsS MacCOBOr0O 4YMcia, MOCTysarsl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHHUIlbl, OO0JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATH H300paKEHHE, CO37aBaeMOEC IUIOCKHM 3€pPKajioM,
TOHKOM JIUH30M;

BBITIOJHATh JKCHEPUMEHTHl IO HCCIENOBAaHUIO (DU3UUYECKUX SBJICHUA U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX WM3MEPEHUN: IIPU 3TOM
dopmynupoBaTh mnpoOiemMy/3ajady U THUIOTE3y Y4eOHOro HSKCIEpPUMEHTAa,
coOupaTh YCTAaHOBKY M3 TMPEIOKEHHOTO O00pYI0BaHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTh BHIBOIBI

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPH
ATOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO M3MEPEHHS M HUCIOJb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIWYMH C HCIHOJIB30BAaHHEM
OpSMBIX HM3MEPEHWIl: MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (UKCHPOBATH
PE3YNbTATHl MOTYYECHHON 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHJE TaOIUIl U
rpaduKoB, IenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmroaTh mpaBuiia 0€30MacCHOTO TpyAa MPHU MPOBEJICHUU HCCIEIOBAaHUN B
paMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-HUCCIENOBATENbCKON W MPOEKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000opyI0BaHNS;

pemaTth pacy€THhlE 3aJa4yd C SBHO 3aJaHHOM (DU3MYECKOW MOJIEIIbIO,
UCIIOJIb3YS (PM3MYECKUE 3aKOHBI ¥ IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aa4H
BbIOMpaTh (PU3UYECKYIO MOJIEIb, BBIACIATh (PU3UUECKUE BEIUYUHBI U (POPMYJIBI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4yeCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UICIIOJIb30BaTh Opd  pelleHud  y4eOHbIX  3aJady  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJI IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUU
U TIPEJICTAaBIEHUS YUeOHOM 1 HAYYHO-TIONYJISIPHON MH(OPMAIIUH, TOTYYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KpUTUYECKU aHAJIM3UPOBATh MOJydaeMyto HHPOpMaIIo;

OOBSICHATH MPUHIUIBI JEHCTBUS MAallUH, MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3auyaTh YCJIOBUS UX 0€30MAaCHOIO MCIOJIb30BAHUS B MMOBCEIHEBHOU
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0O MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHON >KHU3HU
ISt o0ecrieyeHus: 0€30MacHOCTH MPU OOpaleHUU ¢ MPUOOpPaMU U TEXHUYECKUMHU
YCTPOIMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TIpyHIe€ C BBINOJHEHUEM pa3jIMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpPyHNbl, PALUOHAIBHO PpacHpeleisTh OO0S3aHHOCTU U
IUIAHUPOBATh ESATEIBHOCT B HECTAHAAPTHBIX CUTYalMsX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3iesioB 4 TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. DU3UKA U METOAblI HAYUHOI'O TIO3HAHU S
bu6mmoreka [JOK
11 ) 2
FISHIA F METORT HAYAHOTO HOSHAHIA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlumamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnunoreka [IOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubnmoreka [JOK
3.2 10 1
OCHOBBI TEPMO IHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIe IEPEXOIBI 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 pazneny

24

Paznen 4. DJJIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 uekTpocTatiia 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYecKui TOK. TOKM B 12 bubnuorexa [IOK
' Pa3IIMYHBIX Cpeax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3iesioB 1 TeM uugpoBbie
Ne o/m P Kontpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznea 1. 9JJIEKTPOAUHAMMUKA
11 MarunuTHoOE€ 110J1€. DIEKTPOMarHUTHAS 11 1 3 bubnuoteka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHWSI 1 BOJIHBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [IOK
' Kosie6anus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

OCHOBBI CITEIMAIBHOM TEOPUHU bubmuoreka [IOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHKU 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue 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/7f41c97¢c

4.3 ATOMHOE SApO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIEE TIOBTOPEHUE

61 | OSoSmaomes nosropene ‘ s imaboo te1cST
Hroro mo pazneny 4
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara nudpoBbie
Tema ypoka Konrpoubusbie | IlpakTuyeckue A op
n/m Bcero H3y4YeHHs | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
®du3nKa — HayKa O MPUPO/IE.
1 Hayunrie MGT(Z])I;I)I 1'[03pH£-II/15[ 1 bubmmorexa HOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIILHOCTH JIFOIEH
Mexannueckoe IBUKEHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubnunoreka [IOK
nBukeHus. llepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEHHue

4 PaBHOMEpHOE TIPSIMOTMHEHHOE 1 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NTPSAMOIMHEITHOE 1 bubnuoreka [IOK
NIBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoiHOE MajieHue. Y CKopeHue 1 bubnunoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBosmmHeliHO€ 1BUKEHUE.

7 JIBr>keHre MmaTepruaaibHOM TOUKH 110 1 bubmorexa [TOK

P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [Ipunuun otHocutensHOCTH ["anumes. 1 bu6nmoreka [JOK



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

NHepunanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bub6mmoreka [JOK

9 CYIepIIO3UIUHU cul. BTopoii 3akoH
HY;IOIT)OHa U1 MaTepHa fHoﬁ TOUKI https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HeroToHa 11 bubmmoreka [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOTO TAroteHus. Cuna

11 TsKecTH. [lepBas kocMudeckas bramorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KordbdbumueHT TpeHust.

13 Cuna cgnpomsne:{ban){ pu ,Z[BI/I)II)(GHI/II/I bubmmorexa [OK

https://m.edsoo.ru/ff0c3f76
TeJla B )KUAKOCTH HJIH Ta3e
[TocTymarensHOE U BpaIlaTebHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJIOTO TeIa. bu6mmoreka [JOK
MowmeHT cuibl. Ilmedo cunel. YcmoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
Nmmynsc MaTepuanbHOM TOUKH,

15 CHUCTEMBI MaTEPHAIIBHBIX TOYCK. bubnuoreka [IOK
WMiynbc cuiibel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE ABIKEHUE
PaboTa 1 MOIIIHOCTB CHITBI.

16 Kunernueckas sHEprus MaTepuaIbHOW bu6nuoreka LIOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KHMHETUYECKOI 3HEprun

17 [loreHuunanbHas SHEpPrusl. bu6nmoreka [JOK



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

[MoreHumansHas SHEPTUs yIpyro
nehopMUPOBAHHON IPYKUHBI.
[MoreHumanpHas SHEPrus Te1a BOIU3N
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIe U HENOTEHIMATBHBIC
cuiibl. CBsA3b pabOTHI
HETIOTEHIIMAIBHBIX CHII C HK3MEHEHHEM
MEXaHMYECKOW PHEPTUU CUCTEMBI TEIl.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTrUH

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

19

JlabopaTtopnas paboTa
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UHOBOTO JKT'yTa)

20

KonTtponpHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Moenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYIIL. KommuectBo
BemiecTBa. IloctosHHAs ABoraz[po

24

Tennosoe pasHoBecue. Temneparypa
u e€ usMepenue. lllkana remmeparyp



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

Lenbcus

Wneanpusii ras 8 MKT. OcHOBHOE

bu6mmoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcoJoTHas TeMIeparypa Kak Mmepa

%6 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuoteka [IOK
JIBUKECHHSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanmbroHa. ['a30BBIC 3aKOHBI
JlabopaTtopHnas paboTa

o8 «MccnenoBanme 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3omnporiecchl B nacaIbHOM ra3e u ux bu6mmoreka [JOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsis sueprus
TEPMOIUHAMHYECKON CUCTEMBI U
crrocoOnI eé m3MeHeHus. KoanyecTBo bubmuoreka [IOK

30
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO
rasa

31 Buapl Terionepenaun Bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEI0EMKOCTD BEIIECTBA.
bu6mmoreka [JOK
32 KonundecTBo TemnoTsl npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbBIN MPo1Iecc

33 IlepBrlii 3aKOH TEPMOIMHAMHUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30IIpolLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mporeccos B bubnuoreka [IOK



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
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOAMHAMHUKHI
35 [Tpunnun aeiicteus u K11/ remioBoi bu6mmoreka [JOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npoodaemMsl
TETUIOPHEPTeTHKI
38 O6o0matomuii ypok «MomnekymnspHas bubnuoteka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsnas paboTa no teme
39 «MonekynsipHast ¢puzrka. OCHOBBI Bubnmorexa LIOK
YIEP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
40 [TapooOpazoBanue 1 KOHIEHCAITHA. bubnuoreka [IOK
Hcnapenune n kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH brbmmorexa [IOK
AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmueckue u
amopdHbIe Tea. AHU30TPOITUS bubnuoreka [IOK
42 -
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEeHHbIE MaTepUabl
[1naBneHue U KpUCTAIIU3ALMS.
bubnuoreka [IOK
43 VaenpHasg Tema0Ta ILIaBICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCILIOBOTO banaucd https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Ten. DIeKTPUIECKU bubnmnoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsizioB

[TpoBOIHUKH, AUIIIEKTPUKHU U

bu6mmoreka [JOK

46 IOJIYIIPOBOJHUKU. 3aKOH COXpAHEHUS
YHpOBO P https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodueuHsIN 31eKTpUUECKUN bubmorexa HOK
Y ) P https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpssk€HHOCTB 27EKTPUIECKOTO
48 noJia. [IpuHImn cynepno3uiuu bubnuoteka [IOK
AIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cui anexTpocTaTHueckoro
49 nons. Ilorennuan. PasHocts bubmmorexa [JOK
' tatt. https://m.edsoo.ru/ff0c6f00
MOTEHIHAJIOB
ITpoBOAHUKH U JUDIIEKTPUKHU B
P P bu6mmoreka [JOK
50 ANEKTPOCTATHYECKOM TI0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTs. KoHneHncaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIJIOCKOTO
52 KOHEHCATOPA. DHEPTUA 3apSKEHHOTO bubnnorexa [IOK
g pa- p p https://m.edsoo.ru/ffoc72c0
KOHJIeHCaTopa
53 JlaGopaTtopHnas padota "M3mepenne
NEKTPOEMKOCTH KOHJEHcaTopa”
[IpuHIMIT 1EUCTBHS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3aliura.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHUE AIEKTPOIPHOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusnenue. 3akoH Oma Jyist
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COeTMHEHHE
poBoAHUKOB. JlabopaTopHas padota
«M3ydeHnune cMenraHHOTO COSAMHEHNUS
PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTB ANMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJIC ncroununka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAas MPOBOIUMOCTh TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTD

60

ONEKTPUUYECKUH TOK B BAKYyME.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, WX COOCTBEHHas U
npuMecHasi mpoBoauMocTh. CBolicTBa
p—n-nepexoxa. IlomynpoBoiHMKOBbIE
prudOpPbI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIEKTPUYECKUM TOK B pacCTBOpax 1
pacruiaBax 3JeKTPOJIUTOB. bubnmoreka [JOK

62 1
DNEKTPOTUTHYECKAS TUCCOIMALINA. https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNEeKTPUYECKUN TOK B ra3ax.

63 CaMocTOATENbHBIN 1 1 bubnuoteka [IOK
HECaMOCTOSTENbHBIN pa3psal. MoaHuUA. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue nNpubopsl u

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [TpaBuia TexHuku https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme

66 «Qnekrpocratuka. [locTosHHbBIN 1 bubnnoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PezepBHbiii ypok. KontposibHast 1 bubnuoreka [IOK
pabota no Teme "DnekTpoauHaMUKa" https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6001maomui ypok bubnunoreka [IOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0c88be
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11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
o
‘:;n Tema ypoka Beero Kourpoububie | IIpakrnueckue fl[:;:e}[l/[ﬂ ngg)a[;2E:Teﬂbﬂble
padoThI padoThI pecypest
[TocTosIHHBIC MAarHUTHI M KX

1 B3auMo/ieiicTBe. MarHuTHOE ToJie. 1 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ MoJjie MPOBOTHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnuoteka [IOK
B3anmonericTBre mpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabota «3y4yeHue 1 1 bubnnoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [IOK
«UccaenoBanne nelCTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apSKEHHYIO YaCTHILY. 1 bu6nuoreka LIOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1
WHJYKIUU. 3aKOH 3J€KTPOMArHUTHOM



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

nHaykuuu Papanes

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI UHIAYKOHUN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIICHHE
camouHaykuuu. DJ1C caMOMHAYyKIU Y.
DHEeprusi MAarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAS 11€Yb

10

O6o06maromuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DNeKTpOMarHuTHas MHIYKIIHSY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
konebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpaienue sHeprun

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas padorta
«HccnenoBanue 3aBUCMMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU U MacChl Tpy3a»

14

KonebarenbHblit KoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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QJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCXKIY MCXaHUYCCKUMU U
OJICKTPOMAriuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3akoH
COXPaHCHUA DHEPIr'MU B UJCAJIBHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarOmux
KojeOaHusx. BelHyXIeHHbIE
MeXxaHWJecKHe Konebanus. Pe3oHaHc.
BI)IHY)K)ICHHI)Ie BHGKTPOMBFHI/ITHBIC
KoJIeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii TOk. CuHYyCOMAQIBHBIN
MepeMeHHbINA TOK. MOITHOCTD
MEPEMEHHOT0 TOKa. AMILTUTYAHOE U
JecTByIOlIee 3HAYEHUE CUIIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUN

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIIepead

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIEKTPOIHEPTUU.
KynpTypa ncnosib3oBaHus
IEKTPOIHEPTUH B IOBCETHEBHOMN
KHU3HU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka IIOK

21 pacIpOCTPaHEHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[TonepeuHsie 1 IPOJOJIbHBIE BOJIHbI
29 3ByK. CKOpOCTB 3ByKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoMcTBa M cKOpocTh. [1Ikana brbmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIATIBEI paTOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Pagnonokanus
o5 Kontponbnas padbora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeNHOE pacpoCTpaHEHHE
%6 CBETa B OJJHOPOIHOM Cpejie. bubnuoteka [IOK
ToueuHslil UICTOUYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue cBeTa. 3aKOHbI
27 oTpakeHus ceta. [locTpoeHue bubmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHMil B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. [ IpenenbHblil bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPaKEHUS
29 JIaGopatopHas padota «/3mepeHue bu6nuoreka LIOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [locTpoenne nzo0paxxeHuii B bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nun3e. DopMyna TOHKOM JTUH3BI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopnas pabota

31 «HccnenoBanne CBOMCTB
M300paXKeHUH B JIMH3AX)
Hucnepcus cBera. CII0KHBIN COCTaB
32 6enoro csera. L{er. JlabopaTopHas
pabota «Habmroienue aucnepcuu
CBETa»
33 WnTtepdepenmus cera. Audpakuus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpruOOPsI M YCTPOHCTBA U
YCJIOBHS UX 0€3011aCHOTO IPUMEHEHHUS
['panuIIBI IPUMEHUMOCTH
36 KJIaccu4eckoil MexaHuku. [locTynaTel bubmuoreka [IOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIlcHUE Bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PENSATUBUCTCKOM
38 gacTHIbl. CBSA3b MACCHI C DHEPTUEH U bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl MOKOS
KontponbHas padora «OnTuka.
P P N bubnmuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otonbl. @opmyna [nanka. Jueprus

bubmuoreka [IOK

40
¥ UMIybC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [JOK
41 oto3ddekra. O A.T.
oosdpexra. OmpiTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddexra. YpaBHenue
. (? P b bubmmoreka [JOK
42 OliHmTeitHa g potosddexra.
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potorpdexra
JlaBnieaune cera. OnbiTe [1. H.
43 JlebGeneBa. XUMHYECKOE JIENICTBUE bubmmorexa [JOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa U
MPAKTUYECKOE MPUMECHCHHE:
44
dboToreMeHT, (HOTOIaTIHK,
COJIHEUHas OaTapesi, CBETOIHOT
45 Pemenne 3amad mo teMe «JI€MEHTBI bubnuoteka [IOK
KBAHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mozenrs atoma TomcoHa. ONBITHI
46 Pezepdopna mo paccesHuro o-4acTu bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [IOK
47 I1 b
OCTYJIaTHL bopa https://m.edsoo.ru/ff0d0afa
W3znyuenne u nmorioleHne (HOTOHOB
48 I I/I}l]'lqe exone aTOMalluc 0 Hoq;O OBHA bubmorexa [IOK
p pEXOA . A P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroil. Buasl criekTpoB
BoaHoBbIe cBoMcTBa yacTull. BoHbI
. " bubnmuoreka [IOK
49 ne bpoiins. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d04a6
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BBIHYXXKACHHOC U3JIYYCHHC

50

OTkpbITHE paInOAKTUBHOCTU. OTIBITHI
Pesepdopaa o onpeneneHuno cocraBa

PaAOAaKTUBHOI'O U3JTYUCHUS

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

o1

CgoiicTBa anba-, 6era-, raMma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KHBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U IO3UTPOHHBIN Oera-
pacnaa. ['aMma-uznydeHnue

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

53

DHeprus CBS3U HYKJIOHOB B SIpE.
Snepnbie peakuun. SnepHblid
peaktop. [Ipo0iaembl, IEPCTIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPreTUKU

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

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
perucTpanum 31eMeHTapHbIX YaCTHII.
Kpyrasiit cton «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3nUecKoil KapTUHBI MUPA»

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

55

Bun 38é3aH0r0 Heba. Co3Be3aus,
SIpKUE 3BE3/1bI, TUIAHETHI, KX BUMMOE
nexkenne. CoJlHeUHas cucTeMa

56

Connue. CoslHeYHas! aKTUBHOCTb.
Hcrounuk sHeprun ConHua u 3BE37



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

57

3BE3/1bI, KX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MocJeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoeHnue 38€3/1. COBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposrronuu CoJIHIIA U 3BE3[

58

Mneunstii [Tyrs — Hama ["amakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmaktuku. Y€pHeie
JBIPBI B SIPAX TATAKTUK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie nmpoGieMbl aCTpOHOMUU

61

KonTtponbHas padbota « 37eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o0matomuii ypok. Posb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
YyeJI0BEKa

63

O606maromuit ypok. Pons u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTHUHE MUpa

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GOpMHPOBAHUU
npeacTaBiIeHui 0 Gpuzndeckoi
KapTHUHE MUPA




Ob6o6maromuit ypok. Mecto
(bu3n4IecKoi KapTHHBI MUPA B 001IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJICTABJICHUIN O IPUPOJIE
66 PesepBHbIi ypok. MaruutHoe nose. 1
DNeKTpOMarHuTHas MHAYKLNS
Pesepubriit ypok. Ontrka. OCHOBBI
67 CTeUATBHOM TEOpHH 1
OTHOCHUTEJIBHOCTHU
Pesepnsiii ypok. KBanToBas ¢usuka.
bu6mmoreka [JOK
68 DJeMeHTHI aCTPOHOMUH H 1
https://m.edsoo.ru/ff0d1784
acTpopU3NKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIVIS1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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