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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuéroMm (¢enepaibHONM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 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 METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud 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 (M3HKHU: 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 yyeOHoro npeamera «Ousuka» mno rogam o0yueHusl.

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-HAYYHBIX YY€OHBIX MPEIMETOB, OCKOJIbKY (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 TEXHOJOTMM B cdepe SHEepPreTuKH, TPAHCIOPTa, OCBOCHHUSA
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
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHHA.

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 COJIEPKUT MaTepuai U3 BCEX Pa3lesioB (PU3UKH, 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 YPOBHSX MaT€pUH, BEIIECTBE 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 3KOJOTMUYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TNpoOJieMaM  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 SBISAIOTCA (hu3mueckue Tteopuu (popMHUpOBaHUE TMPEICTABICHHUN 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 (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpaTOpHBIX pador,
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 MCXOJAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUI0 PACYETHBIX M KadyeCTBEHHBIX
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 pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISTFOTCS 3aJaHUs Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmu PI'OC COO k MarepuanbHO-
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 ©CTECTBCHHO-HAYYHOT'O IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPHUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00ECIEUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE HJisi YYEHUYECKHUX MPAKTHUUECKUX padoT
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 U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HWHTEJUIEKTYalIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl PelieHueM CIEIYIOMUX 3a/1ad 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
¢uznueckoll MoJenblo, 3ajay, MNOJApPa3yMEBAIOIIUX CAMOCTOSTENIBHOE
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 OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHHS WU TMPOBEIACHHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

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

Ha wusyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
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
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JelaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npuponae. HaydyHbie MeTOIbl NO3HAHUSA OKPYXKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOUIEHHMS MEXAY NYTSIMH, MPONUACHHBIMU TEIOM 32
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

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

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon Hprotona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpamieHus. Ilnedo cunbl. YcnoBug
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOW TOUKM (Teja), CHUCTEMbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHCHHS MEXaHUYECKOW YHEPTHUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOIO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMO/JICMCTBUS YaCTHUI[ BElIeCTBA. MOJIENM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianenpoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs PUPOAY AaBICHUS ra3a Ha CTEHKH COCY/ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bI €€ n3meHeHus. KonmmyecTBo TemioTel u pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpuMeHneHnue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBBIX MammHaX. KoadduimeHT moae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pAacCIIMPEHHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYHEPIIO3ULUU DJIEKTPUYECKUX MOJIEN. JIMHUM HaANpssKEHHOCTU 3JIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTeHUMANoB. [IpOBOAHMKM M AUDIEKTPUKH B DIIEKTPOCTATUYECKOM  IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHmeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIU
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toxku 6 paznuunpix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocToSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCTMHEHUE IIPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

DONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIepMerp,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTENIbHbIE MPUOOPHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIECHUS, BAKYYMHBIH AUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN N0/, ralbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYIIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMyu MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUJIKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

IINIAHUPYEMBIE PE3VJBbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIero
oOpazoBanus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNbTATHl OCBOEHHUS yueOHOTO npeaMera «Pu3nKa» TOKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlu{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIeCcTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlpaBICHUM
BOCIIUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMHM 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAULMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKHX U
JNEMOKPATUYECKNX IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TI'Pa)KJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpTraHU3AIINH;

YMEHHE B3aUMOJIEHCTBOBATH C COUMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
X QyHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU IESATETBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:



c(hopMUPOBAHHOCTH POCCUUCKOU IrPaK1aHCKOMU UJICHTUYHOCTH,
MaTPHOTU3MA,

IIEHHOCTHOE OTHOIICHWE K TOCYAApCTBCHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIEC B
JESATEIBHOCTH YUYEHOTO;

OCO3HAHKE JIMYHOTO BKJIajJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TETHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHWE K MUPY, BKJIIFOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
pHUCYIIETO (PU3UUECKON HAYKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEPEC K pasiu4yHbIM cdepaM MpoPecCHOHAIBHON ACATCIBHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymiel mpodeccuu 1 peaTu30BbIBaTh COOCTBCHHBIC YKU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMO00Opa30BaHUIO B 00JIaCcTH
(bu3MKU Ha TPOTSHKEHUU BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa IKOJIOTHYECKUX MpooIieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE ACHCTBUI B OKPY’KAIOIIEH cpe/ie Ha OCHOBE
3HAHUA LEJIEeU YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OMbITa JeATEeIbHOCTH HKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUI MO (HU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NYECKOIN HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IMpOIlECCEe
U3ydeHus:  (U3HKKA  OCYHIECTBISATH  NPOEKTHYIO U HCCIEIO0BATEIHCKYIO
JESTENHHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTIpENeNSITh IENN JACSITCIIBHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPHUH HX
TOCTKEHUS;

BBISIBJISTh  3aKOHOMEPHOCTH ¥ TNPOTHBOPEYHMS B  paccMaTPHBAEMBIX
(U3HUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTepHAIBHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCISACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbCKHE T€iCTBHS:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIFOUCBBIMU TOHSITHSIMU M METOJIaMH
(bu3HUECKON HAYKH;

BJIa/ICTh HaBBIKAMHU YUEOHO-HUCCIICAOBATEIIBCKOM U MMPOCKTHOM JIEATCILHOCTH
B 00acTH (PU3UKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEIIBHOMY IOUCKY
METOJIOB PEIICHHs 3a1ad (PU3MUECKOro COJCpKaHUs, MPUMCHCHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpPETAlliU, NPEeoOpa3oBaHUI0O W TIPUMEHEHUIO B Pa3lUYHBIX yUCOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YISOHBIX MIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBIIATh TPUYMHHO-CIICACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peIIeHHs, HAaXOJWUTh apryMEHTBI ISl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJC peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHCHHE B HOBBIX
YCIIOBHSIX;

CTaBuUTh # (HOpPMYIUPOBaTh COOCTBEHHBIC 3a7adyd B 0Opa3oBaTeIbHOU
JESITETHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCHTh 3HaHUSA T0 (U3MKE B TPAKTHYECKYIO 001acTh
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOJIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:

BJIQ/ICTh HaBBIKAMH TMOJydYeHUs WH(opMaruu (U3HUeCKOro COACpKaHUs U3

HMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIHFHO OCYIICCTBIISITh TOWCK, aHAJM3,



CUCTEMATH3alUI0 W HMHTEPIPETAINI0 MHGOPMAIMKN PAa3IMIHBIX BUIOB W (OpM
MIPEICTABIICHUS;

OIICHUBATh JIOCTOBEPHOCTh MH(DOPMAITUH;

HCIIOJIB30BaTh  CPEACTBa  WH(POPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AI[MOHHBIX
3a71ad ¢ COOJIOJICHHEM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEIKCHHs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;

co3daBaTh TEKCThl (PU3WYECKOTO COJAEpXKaHUS B PA3IMYHBIX (popMmarax ¢
y4€TOM Ha3Ha4YCHHsI WH(OPMAIIMH U [IEJIEBOM ayJAMTOPUH, BEIOMpPAs ONTHMAIBHYIO
dbopMy TpeICTaBIICHUS U BU3yaJTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBHS:

OCYIIECTBJIAITh  OOIIEHHEe Ha ypokax GU3MKM U BO BHE-YPOUHOU
JIEATSIIHHOCTH;

pacrio3HaBaTh TPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd ©W  CMST4YaTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIMBUIYaTbHOU
paboTHI;

BBIOMPATh TEMAaTHKy U METOJBl COBMECTHBIX ACHCTBUM C y4ETOM OOIIHUX
WHTEPECOB U BO3MOXKHOCTEHN KaXXJA0r0 Yi€Ha KOJUICKTUBA;

NpUHUMATh I1I€JIM  COBMECTHOM  JAEATENIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JOCTHXEHHUIO: COCTaBJIATh IUIAH JIEHCTBHM,
pacrpenensaTh poiau ¢ Y4ETOM MHEHHUM YYaCTHHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAa4ye€CTBO CBOEr0 BKJIaJa M KaXKJAOr0 y4YaCTHMKA KOMAaHIbI B
0OIIMiA pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE TPOEKTHI, OICHUBATh WJAEH C TIO3UIMU HOBHU3HBI,
OPUTHHATBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B Pa3JIUUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:
CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATEIBHYIO JESITEIBHOCTh B 00JaCTU
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;



CaMOCTOSITEJIbHO COCTABJIATH IUIAH DPEIICHUS PACUETHBIX U KaYECTBEHHBIX
3a/1a4, IUIaH BBIMOJIHEHUS TPAKTUYECKON PaboThl C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTECHHIH;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacIMpATh paMKHU Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTHUpOBaTh €ro, OpaTb Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO 3PYIUMLUMUA B 00JacTH
(U3HMKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTUBBI B NIE€SITEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJaJIeTh  HAaBbIKAMU  [O3HABAaTEJIBHOM  peQIeKCMH  KaK  OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTENbHBIX TPOLECCOB, MX PE3YJNbTaTOB H
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedyieKCHH AJig OLIEHKH CUTYallud, BIOOpa BEPHOTO
pelIeHHUS;

YMETh OLICHUBAaTh PUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHU)KCHHIO;

IPUHUMAaTh MOTHBBI M apryMEHTBl JPYTUX IPH aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

IpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTHl JPYTUX I[PH aHAJIU3€ pPE3yJbTaTOB
NEATENBHOCTH;

IpU3HABATh CBOE MPABO U MPaBO APYIMX Ha OLIMOKH.

B mponecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS INPOTrPaMMBI
no (Qu3uKe s YpOBHA CcpeaHero oOmero oOpa3oBaHus Yy OOyYaronIuxcs
COBEPILIEHCTBYETCS AMOLIMOHAJIBHBIN UHTEIJIEKT, IpeaIoIaramuni
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AYMOLIMOHAIBHOE
COCTOSIHME, BUJETh HANpaBICHUsS Pa3BUTUSI COOCTBEHHON 3MOIMOHAIBHOU CEpBI,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJMPOBAaHMs, BKJIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAILHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LIENIN U
ycrnexy, ONTUMHU3M, WHHUIMATHUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOHX
BO3MOKHOCTEH;



SMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHUE
OpYTHX, YYUTBIBaTh €ro NpPH OCYUIECTBICHUM OOIICHHs, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSABISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poyib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPaHUIIBl TNPUMEHEHUS W3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
MaTepHalibHas TOYKA, HHEPIMaIbHas cucTeMa OTcuéra, adCONIOTHO TBEPAOE TENO,
UJCAJIbHBIN ra3, MOJEIM CTPOCHUS Ta30B, KUAKOCTEW U TBEPHABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUM 3apsi]l IPU pelieHUuU HU3NIECKUX 3a1a4;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJAPHO-KUHETUYECKON TEOpPUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TAJeHUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIIUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00BbEMa TeJ MPU HArpEeBaHUU (OXJIAXKICHUH), TEIIJIOBOE
paBHOBECHUE, WCIIAPEHHE, KOHACHCALMS, IUIABICHUE, KPUCTAIUIM3ALMSA, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBSI3b MEXKAY I[apaMeTpaMH COCTOSHMSI Ta3a B H30IMpOolEeccaXx,
ANEKTpU3ALUs TEJl, B3aUMOACHCTBUE 3aPsAI0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIONB3Yys (U3UUYECKUE BEITUYHHBI:
KOOpAMHATA, IyTh, IEPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIIa,
HMMITYJIbC T€Jla, KWHETUYECKasi dHEPrus, MOTCHIMAJIbHAS JSHEPrUsl, MEXaHUYECKas
pabora, MexaHW4YecKas MOIMHOCTh; TPU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(du3nUecKuii CMBICT MCIOJIB3YEMbIX BEIMYWH, WX OO0O3HAYCHHUS W €IIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JAPYTHUMH
BEJIMYMHAMM;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SBIICHUS,
UCTIONIB3YsS (M3MYECKUE BEIWYWHBI: JAaBJICHHWE Tas3a, TeMIlepaTypa, CpemHss
KMHETHYECKAs] YHEPIUsl XaOTHYECKOTO JABHMKEHHUSI MOJIEKYJ, CPEAHEKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSI SHEprusi, padora rasa,
KO3(pUUHMEHT TMOJE3HOro JACHCTBUS TEIUIOBOIO JIBUTATelNs; MHpH ONUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (DU3MYECKUM CMBICH HCMOJIb3YyEeMbIX BEJIHWYMH, UX



00O3HAYEHUsI ¥ EOUHUIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONINE JAaHHYIO
Gu3NYIECKyI0 BEINYNHY C APYTUMHU BEINYUHAM;

OTMCHIBATh U3yUEHHBIC FIEKTPUUECKUE CBOIICTBA BEIIECTBA U DJIEKTPUIECKHE
ABIEHUS (IIPOIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUHMHBI: SJCKTPUUECKUN 3aps,
ANEKTPUYECKOE T0JI€, HAMPSIXKEHHOCTh MOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
OpU ONHCAHWM TPABWIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYCHHS W EIAMHMIBI; YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE
TaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJTMUNHAMU;

aHAIM3UPOBATh (DU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YsS (PU3UUECKHUE
3aKOHBI M MPUHIUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u Il 3akonst HeioToHa,
3aKOH COXpaHECHHsI MEXaHWYEeCKOW DJHEPTHUH, 3aKOH COXpPAaHCHHUS WMITYJIbCa,
NPUHIUI CYMEPIO3UIIMKA CUJI, TPUHIUI PAaBHOMPABUS HWHEPIHAIBHBIX CHUCTEM
oTCcuéTa, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHIO0 CTPOEHHUS BEILEeCTBA, Ta30BbIe
3aKOHBI, CBS3b CPEAHEH KMHETUYECKOW YHEPTUU TETUIOBOTO JBMIKEHHS MOJCKYI C
aOCOIFOTHOI TeMIiepaTypoil, IEpBhIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO
(GOopMYyTUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TPUHILMUIBI JCHCTBUS MAallluH, NpUOOPOB U
TEXHUYECKUX YCTPOMUCTB; pa3iMyaTh yCIOBUS UX 0€30MaCHOTO HMCIOJIb30BaHUS B
MOBCEITHEBHOM JKU3HH;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJBb30BAaHUEM TNPSIMBIX M KOCBEHHBIX HM3MEpPEHHH, MpU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEPEHHUs U HCIIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEJIOBATh  3aBHUCHUMOCTH  MEXAYy  (U3MUeCKMMHM  BEIMYMHAMU  C
UCIIOJIb30BaHUEM IMPSIMBIX HU3MEpPEHUM, MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (U3MUYECKUX BEJIWYUH B
BUjie Tabnuil U rpauKoB, AeTIaTh BHIBOABI IO Pe3yIbTaTaM UCCIIEI0BaHUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKON UM MPOECKTHOU
AESITENFHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB U JaOOPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4uH



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE MJid €€ PEIICHHS, MPOBOAUTH PAacuéThl M OLEHUBATh PEATBHOCTH
MOJIYYEHHOT'0 3HaUYeHUs (PU3UUECKON BETUUUHBIL;

pelIaTh KAYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JJIOTUYECKU HEMTPOTUBOPEUUBYIO
LIENIOYKY pACCYXJECHUW C OMOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuUecKkue sIBJICHUS,

UCIIOJIB30BaTh ~ TPU  PEIICHMHM  y4yeOHBIX  3ajJad  COBPEMECHHBIC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TIpEJICTaBICHUS YUYeOHOU M HAYYHO-TIOMYJSPHOW MH(pOpPMAIUU, TTOTYUYEHHOU U3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBAThH MOJIy4yaeMyr0 HH(OpMaIIHio;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >KH3HU
U1 obecriedeHrs 0€30MacHOCTH MPU OOpaIIeHUH ¢ MPUOOPaMU U TEXHUUYECKUMU
YCTPOUCTBAMU, JJII COXpPAHEHUS 3/I0POBBS M COOJIOJICHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpenie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM Pa3JIMUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO pACIPENENsTh OO0SI3aHHOCTH U
IUIAaHUPOBATh JEATEIIBHOCTh B HECTAHJIAPTHBIX CUTYyalUsAX, aICKBATHO OLICHUBATH
BKJIAJ] Ka)KJO0TO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konny oOyuyenuss B 11 kuacce mnpeameTHbIe pe3ysibTaThl Ha 0a30BOM
YpPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
T€XHOJIOTHM, B TMPAKTHYECKON JEATEIBbHOCTH JIOAEH, LEITOCTHOCTh M E€IMHCTBO
br3HUYecKoi KapTHHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJENeH:
TOYEYHBIN JIEKTPUUECKUM 3apsjl, Jyd CBETA, TOUYCYHbIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Siapa TMPHU perieHUuH (PU3NYECKUX
3a;ay;

pacno3HaBaTh (pU3MYECKUe SBICHUS (MIPOIECCHI) U OOBIACHATH WX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HKU: DIIEKTPUUYECKAs MTPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JECHUCTBUS TOKA, B3aMMOACHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUSA, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM M JIBIXKYUIUHCS 3apsii, AJIEKTPOMAarHUTHbIE KoJieOaHUs U
BOJIHBI, MPAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
unrtepdepeHuus, Audpakuuss U OOJsApU3alUs CBETa, JUCIEpPCHUsl CBETa,
dbotoanexkrpuueckuit b dext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE



JUHEWYATOro CIHEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAas U HUCKYCCTBEHHas
PaIMO0aKTUBHOCTH;

OMHUCHIBATh U3YYEHHBIE CBOMCTBA BeIIeCTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUSA (TIPOILIECCHI), HCMOIB3YAd (PU3NUECKUue BEITUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIAs CHJia, padoTa TOKa,
WHIYKIWST MarHUTHOTO TMojsl, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYIIKH, DHEPrusl JJICKTPUYECKOrO0 W MArHUTHOTO TIOJIeH, MEepHuojJ] M YacTtoTa
KojeOaHuil B KojeOaTeJIbHOM KOHTYpe, 3apsjJ W CWia TOKa B TIpoliecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsSHHE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM TMPABWIHHO TPAKTOBATh (DHU3UUYECKUI
CMBICI HCIIOJB3YEMbIX BEJIWYMH, HMX OO0O3HAYEHUS U CJAUHUIIBI, YKa3bIBaTh
dbopMyIbl, CBSA3BIBAIOIIME JAaHHYK (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOLECCHI, HCIOIb3Ys
dbu3nYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPTUsl U UMMYJbC (POTOHA, IEPHO.I TTOJTypacaja, SHEPTUs CBsI3U
QTOMHBIX SJIep, NPH OINUCAHWHM TPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCITOJIb3YEMBIX BEIMYMH, WX O00O3HAYCHUsS W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JTAHHYH (U3UMYECKYI0 BEJIMYMHY C JPYTUMU BEJIMYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BETMYNHBI,

aHAJM3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nUecKue
3aKOHBl M TMPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI MNPOBOJHMKOB, 3aKOH J[koynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIIUW, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAaHEHUS JHEPruu, 3aKOH COXPAaHCHHUS HMMITYJbCa, 3aKOH COXpaHCHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHsSI MacCOBOr0O 4Hcia, mocTyharskl bopa,
3aKOH PaJHOaKTHUBHOIO pacmajia, IIPH 3TOM pa3INdaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHWE U YyCIOBHsS (TpaHUIIBI, OO0JIACTH)
MPUMEHUMOCTH;

OmnpeAessaTh HAMPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIs TPOBOJHUKA
C TOKOM, CujIbl AmIiepa u cuisl JIopeHiia;

CTPOMTh M ONHUCHIBATh H300paKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: MPU STOM
dbopMmynupoBaTth IMpoOIeMy/3amadyy W THIOTE3y Yy4eOHOTO DSKCIIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
bopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEJIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYMH C UCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBAThH
pe3yabTaThl MOTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTU C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJaHHOM (HU3WYECKOM MOJICIIbIO,
UCIIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJANTh Pacu€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PUBHUECKOIN BETUYNHBI;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHBIX  3a7ad COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIs TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHOW W HAYyYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIIUNBI JACHCTBUS MAIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUs WX 0€30MAaCHOTO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOIIEr0 MUpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3HKE B MOBCEIHEBHOMN JKU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTe B TpyNIe C BBHIMOJHEHUEM pPa3IUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBaTh pabOTy TPYNIbl, pPalUMOHAIBHO pACHpPEneNiaTh OOS3aHHOCTH U
IJITAHUPOBATh JESATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMsSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PELICHUE paccMaTpUBaeMoi MpoOJIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica ! ! ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica 12 ! 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 8 1 2
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 27
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 10 1 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 7 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
Hroro no paszneny 17

Pasnea 4. QJIEKTPOJIUHAMUKA



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

bubmuoreka [JOK
4.1
eKTpOCTATHIA 8 https://m.eds00.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Wroro mo pazueny 20
PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yyeHHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI pecypebi
1 MexaHn4ecKoe JIBIKCHUE. 1 05.09 bubmmoreka [{OK
' https://m.edsoo.ru/ff0c3508
2 PaBHOMEpHOE NIpSIMOTMHEWHOE BuGnnorexa [IOK
1 07.09
ABHIKCHHC. https://m.edsoo.ru/ff0c3620
3 [IpsimonmHeliHOE Bu6miorexa [IOK
PaBHOYCKOPEHHOE IBUIKCHHCE. 1 12.09 https://m.edsoo.ru/ff0c372e
4 PaBHOMEpHOE JABMIKEHUE TOYKH 110 BuGmorexa [IOK
1 14.09
OKpYKHOCTH. https://m.edsoo.ru/ff0c39cc
5 KunemaTtuka abCOJIFOTHOTO Bu6uorexa [JOK
1 19.09
TBCPIOTO TEIIA. https://m.edsoo.ru/ff0c3ada
6 JlabGopaTtopHas pabora Ne 1
«/3yueHre IBMKEHHUS Tella Mo 1 1 21.09 bubmorexa [IOK
OKPYKHOCTH. ’ https://m.edsoo.ru/ffOc3be8
7 KonTtposnpHas padota Nel no teme BuGanorexa LIOK
1 1 26.09
«Kunematukay. https://m.edsoo.ru/ff0c3be8
8 OcHOBHOE yTBEpKIEHUE
1 28,09 bu6mmoreka [JOK

MCXaHHUKH.

https://m.edsoo.ru/ff0c3d00



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
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9 [TepBeiit 3akoH HproToHA. 03.10 bubnmoreka [JOK
https://m.edsoo.ru/ff0c3el8
10 Bropoii 3akon HeroTona. 05.10 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3f76
11 Tperuii 3akon HeroToHa. 10.10 bubnuorexa [JOK
https://m.edsoo.ru/ff0c41a6
12 ['enuonienTpuyeckas cucrema Bu6mmorexa [IOK
oTcHera. 1210 https://m.edsoo.ru/ff0c43d6
13 3aKOH BCEMHUPHOTO TATOTCHHUSI. 17.10 bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502
14 Bec. HeBecoMocTs. 19.10 bu6moreka [IOK
https://m.edsoo.ru/ff0c461a
15 Cutel ynipyrocTH. 3akoH ['yka. 24,10 bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c
16 JlabopaTtopnast pabota Ne 2
«M3mepeHue KecTKOCTH 26.10
MPYKUHBD).
17 Cuitbl TpeHHSL. 0711 bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74
18 Jlaboparopnas pabota Ne 3
«M3mepenue korhPummeHTa 09.11 bubnmnorexa IIOK
TPEHHUS CKOJIbKCHUS. https://m.edsoo.ru/ff0c4dc2
19 Kountponsnas padora Ne 2 o
Teme «JluHamMuKay. 14.11
20 Nmmynbc. 3akOH COXpaHEHUs

16.11



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
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https://m.edsoo.ru/ff0c478c
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HMITYJIBCA.

21 PaboTa cuibl. MOLITHOCTD. 9111 bubmmoreka [{OK
' https://m.edsoo.ru/ffOc4fde
22 Ouneprus. Kunernueckast sneprus. 23.11 bubnuorexa [JOK
' https://m.edsoo.ru/ff0c511e
23 PaboTa cuibl TSOKECTH U
24 [ToreHuumansHas SHEPrUsl. 30.11
25 3aKOH COXpaHEHUs PHEPTUHU B Bu6morexa 1[OK
05.12
MCXaHHKC. https://m.edsoo.ru/ff0c570e
26 JlabopaTtopHnas pabota Ne 4.
«VI3ydyeHne 3aKOHA COXPAHEHHU 07.12 bubimoreka [LIOK
MEXaHHYECKOIT SHEPIUID. https://m.edsoo.ru/ff0c5952
27 PaBHOBecue Tei. 1.1 bu6mmoreka [IOK
' https://m.edso0.ru/ff0c5c36
28 JlaGopaTopnas pabota Ne 5.
«M3yueHue paBHOBECHS TEa MO 14.12 bubnmnoreka IIOK
NeiCTBHEM HECKOIBKUX CHID». https://m.edsoo.ru/ff0c5c36
29 Kontponsnas padora Ne 3 mo Bu6anorexa LIOK
TEME «3aKOHBI COXpaHEHHD) 19.12 https://m.edsoo.ru/ffoc5efc
30 OcHosuble nosoxeHuss MKT. 21.12
31 OcnoBnoe ypaBHeHnue MKT raza.

26.12



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

32 Temmneparypa. 5812 bubnmoreka [JOK
' https://m.edsoo.ru/ff0c6938
33 YpaBHEHHE COCTOSIHUS 001 Bu6mmorexa [IOK
HACaTBHOTO rasa. ' https://m.edsoo.ru/ffOc6a50
34 I"a30BBIC 3aKOHBI. 1101 bubnmoreka [JOK
' https://m.edsoo.ru/ff0c63b6
35 JlaboparopHas pabota Ne 6.
«OnbITHAS TIpoBepKa 3akoHa [eii- 16.01 bu6mmorexa IIOK
TTroccaxay. ' https://m.edsoo.ru/ff0c64d8
36 Hacermennsrii map. 18.01 bubnuorexa [JOK
' https://m.edsoo.ru/ff0c65f0
37 Bnaxxnocts Bo3myxa. 2301 bubnuorexa [JOK
' https://m.edso0.ru/ff0c6708
38 Kpucrannmaeckue u amopdHbie »s o1 Bu6morexa 1[OK
Tena. ' https://m.edsoo.ru/ff0c6820
39 Kontponbras padota Ne 4 o 201 Bu6morexa [OK
Teme «OcHoBsl MKT» ' https://m.edsoo.ru/ffocebee
40 Buyrpennsis sneprus. bubnuorexa [JOK
01.02
https://m.edsoo.ru/ff0c6ces
41 PaboTta B TepMoIMHAMUKE. bu6mmoreka [JOK
06.02
https://m.edsoo.ru/ff0c6df2
42 KonuuecTBO TEIIOTHI. bubmuoreka [JOK
08.02
https://m.edsoo.ru/ff0c6f00
43 IlepBrlii 3aKOH TEPMOJUHAMUKH. 13.02 bubnuoreka [IOK

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
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44 Bropoii 3aKk0H TEpMOAMHAMUKH. 15.02 bubmuoreka [IOK
' https://m.edsoo.ru/ff0c7126
45 Tennoseie neurarenu. KITJ1 Bu6mmorexa [IOK
. 20.02
TCILTOBBIX ABUTATCIICH. https://m.edsoo.ru/ffoc72c0
46 KonTtponsnas padora Ne 5 o
Teme «OCHOBBI TEPMOTMHAMHUKID) 22.02
47 DNeKTpUYECKU 3apsii. 3aKoH Bu6mmorexa [IOK
27.02
Kynowna. https://m.edso00.ru/ffOc74f0
48 DIEeKTPUYECKOE TOJIE. 2902 bubnuorexa [JOK
' https://m.edsoo.ru/ff0c7838
49 [IpuHIHT CyNIEpIO3UITUT TIOJICH. bubmuorexa [JOK
05.03
https://m.edsoo.ru/ff0c7ae0
50 [ToreHumansHas SHEPTH
3apsHKEHHOTO Teja B JJICK- 07.03
TPHUYECKOM TIOJIE.
51 [ToTeHman 3MeKTPOCTaTUIECKOTO
IOJISI ¥ Pa3HOCTh TIOTEHITUAIOB. 12.03
52 CBs13b HAIPSPKEHHOCTHU
3IIEKTPUUYECKOTO IIOJIS C pa3- 14.03 bubnmnorexa IIOK
HOCTBIO TIOTEHIMAJIOB. ' https://m.edsoo.ru/ff0c84ae
53 OnekrpoeMKocTb. KoHieHcaTopsl. bubnunoreka [JOK
19.03
https://m.edsoo.ru/ff0c82ba
54 KonTtponsHas padora Ne 6 o
21.03 bu6mmoreka [JOK

TEMC «3J’IeKTpOCTaTI/IKa».

https://m.edsoo.ru/ff0c84ae
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95 Dnekrpuyeckuid Tok. Cuiia Toka. 02.04 bubnmoreka [JOK
' https://m.edsoo.ru/ff0c88be
56 3akon Oma I ydacTKa Iem. 1100 BuGmmotexa LIOK
ConpoTusienue. ' https://m.edsoo.ru/ff0c8a8a
o7 [TocnenoBarensHoe u
MapajyIeIbHOE COCTMHEHUS 09.04 bubnuorexa [JOK
IIPOBO/IHHKOB. ' https://m.edsoo.ru/ffoc8c56
58 Jlaboparopuas pabota Ne 7.
«M3ydenue mociea0BaTeIbHOTO U on BuGmmotexa LIOK
T1apaJiIeEHOTO COCMHCHIA ' https://m.edsoo.ru/ffoc8f6c
MIPOBOTHUKOBY.
59 PaboTa 1 MOIITHOCTH IOCTOSTHHOTO
TOKA. 16.04
60 DNEeKTPOABMKYIIAS CUJIA. 3aKOH
Oma Ju1sl OJTHOM LEeMH. 18.04
61 JlaGopaTopnas pabota Ne 8.
«3mepenue IJ1C u BHYTpEHHETO 23.04 bubnmnoreka IIOK
CONPOTHBIICHUS UCTOYHHKA TOKAY. https://m.edsoo.ru/ffOc84ae
62 Kontponbras padorta Ne 7 o
TeMe «3aKOHBI TOCTOSIHHOTO bubnuoreka [IOK
25.04
TOKaY» https://m.edsoo.ru/ff0c82ba
63 DneKTpOHHas IPOBOJAUMOCTb 1205 Bu6norexa LIOK

MCTAJIJIOB.

https://m.edsoo.ru/ff0c84ae
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64

3aBUCUMOCTb COIIPOTUBIICHUS OT

TEMIIepaTyphbl. 1 07.05 bubmuorexa [IOK
CBEpPXIIPOBOANMOCTb. ' https://m.edsoo.ru/ff0c86fc
65 [MomympoBoaauku. CoOCTBEHHAS
U IIpUMECHas POBOJAUMOCTh 1 14.05 BH6J1.H0TGK3 HOK
TIOJTyTIPOBOIHUKOB. https://m.edsoo.ru/ff0c88be
66 DNEKTPUUYECKUN TOK B BaKyyMe. 1 16.05 bubmuoreka [JOK
' https://m.edsoo.ru/ffOc8a8a
67 DIJIEKTPUYECKHUI TOK B JKUIAKOCTAX. 1 20,05 bubnuorexa [JOK
' https://m.edsoo.ru/ff0c8c56
68 DNEKTPUUYECKUI TOK B rasax.
[ToBTOpenue kypca gusuku 10 1 23.05 BH6JT.H0TeKa LHOK
KJIACCa. https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsewenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
®usuka. Paboune nporpammel. [Ipenmernas nunus yueOnukoB "Kiaccuueckuii
kypc". 10-11 knaccer

®usuka. 10 xknacc. ba3zoBsblil u yrinyonénunbiii ypoBHu. [loypounsie pazpaboTku

(Caypos 1O. A.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubnmmoreka IIOK

https://m.edsoo.ru






