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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-HAYYHOU KapTuUHbI Mupa oOydvarommxca 10 kiaccoB nmpu oO0ydeHUU
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma mno ¢usuke cooTBeTcTBYeT TpedboBanusim OIOC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, 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 (PU3HUKHU: JTUYHOCTHBIE,
MeTalnpeIMEeTHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «dusuka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DU3UYECKHE 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 SHEpPreTuKH, TPAaHCIOpPTa, OCBOCHHUSA
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHHUE YMEHHH MPUMEHSTH
Hay4HbI METO/I MO3HAHUS MPU BBIMOJIHEHUN UMY YY€OHBIX UCCIIEA0BaHUM.

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



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX 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 3KOJOTUUECKUMH 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 HKOJOTMYECKUM TpoOsieMaM  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
oOpa3oBaHus SBISAIOTCS (husmdeckue teopuu (hopMHpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

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 M JIaOOpaTOpPHBIX pabdor,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUSA 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 PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
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 pa3jeiia Kypca, TaK W WHTETPHUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
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 IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 0OOpynOBaHUE [JIi YYCHHYECKUX MPAKTUYECKUX 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 W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HAaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

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

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHUSI KaK pe3ynbTaTa H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

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

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

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, 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 OCBOEGHHME CIOCOOOB peHIeHUs pa3IuYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU ISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenue ¢usuxu (oOydyeHHe Ha JOMY) Ha YPOBHE CPEIHEro OOILEero

obpaszoBanus oTBoauTcs B 10 Kitacce — 34 4 (1 yac B Heeio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIbI TPUMEHUMOCTH (U3HMYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON 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.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

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

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

HanpagneHnne ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

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

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
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

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM 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 €€ uaMmepenue. Illlkana 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—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIINE CyIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE HAa 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 e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHoM Tiporecce. [lepBbIii 3aKOH TEPMOIWHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

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

TermoBele  MammHbl.  [IpyHOMIIBIL  OEWCTBUSA ~ TEIUIOBBIX — MAIIMWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

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

N3meneHnne BHyTpeHHEN SHEPruu (TeMIlepaTyphbl) Teaa Ipu TeIloneperaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, 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 KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JinekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBINA anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue 31eKTpoEMKOCTH KOHIEHCAaTOopa.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIKkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAs 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. [LInazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MTOTYIPOBOTHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »BIEKTPOABMXKYILIEH cuiibl. KopoTkoe 3aMbIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHUE, SKCIEPUMEHT, MOJEINPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBI 110 ®PU3UKE HA YPOBHE CPEJIHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenune yueOHoro npeamera «®dusuka» Ha YpOBHE CpelHEro o0Iiero oopazoBaHus (0a30BbIi YPOBEHB) MOJKHO
00€eCIeYnTh JOCTHKEHUE CIICTYIONTUX JHIYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHUS yueOHOro npeaMera « Ou3uka» JOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
0o0ydJaromuxcs PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIMH, TO3UTHUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSM POCCUHCKOTO
oO11iecTBa, pacIIMPEHUE >KU3HEHHOTO OIbITa U ONBITA JCSATEIHBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBIICHHUI
BOCHIUTATEILHOMN JESITEIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMHU O0YYaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOTO YJieHA POCCHUUCKOTO
00IIIeCTBa;

IPUHSATHE TPATUITUOHHBIX O0IEYETOBEYECKIX TYMAaHUCTUUCCKUX U JICMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HWHTEpPEcax TIpa)xJaHCKOro OOINeCTBa, Y4YacTBOBaTh B
CaMOYTpaBJICHUU B 00pa30BaTeIbHONW OpraHU3aINH;

yMEHHE B3aUMOJICHCTBOBATDH C COIMAILHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKIIUSIMH M HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUIHOCTH, MATPUOTHU3MA;

IICHHOCTHOE OTHOIICHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JTOCTHKCHHUSIM POCCHUHCKHX YUEHBIX B 00JacCTH (PU3HUKU H
TEeXHUKU;

3)1yXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, STHUYSCKOTO TTOBECHNS,



CIIOCOOHOCTh OILICHMBATh CUTYallUI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHbIC HOPMBI U LICHHOCTH, B TOM YHCJIE B ICSITEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OYAYIIIEro;

4)3¢TeTHYECKOr0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO (PU3NUECKOU HAYKE;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3InyHbIM cepam npodhecCHoHANTBHOM AEATETLHOCTH, B TOM UHCIIE CBA3aHHBIM ¢ (DU3UKON U TEXHUKOH,
yMEHHUE COBEpIIaTh OCO3HAHHBIN BRIOOP OyayIel mpodeccun 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHbIC TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTH K 00pPa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH (PU3UKHU HA MPOTIKEHUU BCEH )KU3HU;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IKOJIOTHIECKON KYJIBTYPhI, OCOZHAHHUE TJIO0ATBLHOTO XapaKkTepa dKOJOTUUESCKUX TTPOOIeM;

IJIAHUPOBAHWE M OCYIIECTBIEHUE ACHCTBUM B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUS 11eJiel YCTOWYUBOTO Pa3BUTHUSA
YeJI0BEYECTBA;

pacuIpeHne onbITa ACSITEIFHOCTH IKOJIOTHUECKOW HAIIPaBJIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUM 1O (PU3UKe;

7)IIeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOopMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DHU3NUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAyYHOH JIEeATeIbHOCTH, TOTOBHOCTH B Mpollecce U3ydeHus: (GU3UKU OCYIIECTBIATh MTPOCKTHYIO
U UCCJICIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue qelcTBUSA:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEJICIIATh LENU IeATCIbHOCTH, 3aJaBaTh NapaMeTPhbl U KPUTEPUHU UX TOCTUKECHUS;
BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B PACCMaTPUBAEMbIX (DH3NUCCKUX SBICHUSIX;



pa3palaTbiBaTh IUJIaH PEIICHUs] MPOOJIEMBbl C YYETOM aHalv3a HMMEIOIIUXCS MaTepUalibHBIX W HEMaTepHalbHBIX
pPECypcoB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHMBATh COOTBETCTBUE PE3YJIHTATOB LEIAM, OLECHUBATH PUCKHU
MOCJIEACTBUN ACATCIbHOCTH;

KOOPAWMHUPOBATh M BBINOJIHATH pPabOTy B YCIOBUAX PEAIBHOT0, BHUPTYaJbHOTO W KOMOWHHUPOBAHHOIO
B3aHMMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBare/ibCKe AeMCTBUS

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHATUSIMU U METOJaMU (PU3HUECKON HAYKH;

BJIAJICTh HaBBIKAMH Y4EOHO-HCCIICIOBATEIILCKON M MPOEKTHOM JEATETLHOCTH B 00JaCTH (PU3UKU, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUs 3a7a4 (PU3HUECKOTO COJICpKAHUS, MPUMECHEHHUIO
pa3JIMYHBIX METOJIOB ITO3HAHUS,

BIAJETh BUJAMH JICATEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUWSA, €ro HHTEPHIpETauu, NIpeoOpa3oBaHUI0 H
IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX CUTYAIUAX, B TOM YHCJIE MPU CO3JaHUU YIeOHBIX TPOCKTOB B 001aCTH (HDU3UKH;

BBISIBIIATH MTPUYUHHO-CJIEACTBCHHBIE CBSI3U M aKTyaJM3UpOBaTh 3aJ1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTHI JUIs I0Ka3aTeJIbCTBA CBOMX YTBEPKICHUI, 3a1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

AHAIM3UPOBATH TOJIYYCHHBIE B XOJI€ PELICHUSA 3aJayd PE3YyJbTaTbl, KPUTHUYECKU OICHUBATH HX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC 3a7a4M B 00pa30BaTEIBHOM JEATEIHLHOCTH, B TOM YHCIE MPU HU3yUYCHUH
buzuky;

JaBaTh OLICHKY HOBBIM CUTYAIUsM, OIICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTDH 3HAHUS 1O (PU3HUKE B MPAKTHICCKYIO 00JIACTh KU3HEACATSILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JaCTE;

BBIJIBUTATh HOBBIE WJIEH, MPEAJIaraTbh OpUTMHAIBHBIE MMOIX0/IbI U PEIICHUS,

CTaBUTh MPOOJIEMBI U 3aJ1a4H, IOMYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pabora ¢ undgopmaumeii:



BJIAJICTh HaBBIKAMHU TIONyYeHHUS WHPoOpManmuu (HU3UIECKOTO COJCpPKaHWsI W3 WMCTOYHUKOB pPa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBISATh IMOUCK, aHAIN3, CUCTEMATU3AINIO0 U MHTEPIIPETAIINI0 HHPOPMAIUNA PA3INYHBIX BUAOB U
dbopm npencTaBiIeHUs;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITUH;

WCITIOJIB30BaTh CpEICTBa WH()OPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3AIMOHHBIX 3aJlad C COOJII0JIeHHEM TpeOOBaHUN SPrOHOMHUKH, TCXHHUKU OE30MacHOCTH,
TUTHCHBI, peCypCcOCOCPEIKEHHUS, TPABOBBIX M STHYCCKUX HOPM, HOPM WH(OPMAITMOHHONW 0€301TaCHOCTH;

co37aBaTh TEKCThI (U3MYECKOTO COACPKAHMUS B PA3MUYHBIX (opMmaTax ¢ y4ETOM Ha3HavYeHHs WHDOpMANWK H
IICJICBOM ayAUTOPUH, BRIOUpasi ONTHMAIBHYIO (OPMY MPEICTABICHUS U BU3YaTU3AIIHH.

KoMMyHuKAaTHBHBIE YHUBEPCATIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEILHOCTH,

pacrio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlUi U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCTIOJIH30BATh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON pabOThI;

BBIOMpATh TEMATUKY U METOAbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB M BO3MOKHOCTEH KaXK0T0 YJIeHa
KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOM NESATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JACHCTBUA MO €€ NOCTUKEHUIO:
COCTaBJIATh TUIAH JACHCTBHUM, pAacHpeNeNiaTh POJU ¢ YY4ETOM MHEHUN YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIAJa M KaXJIOTO0 YYaCTHMKA KOMaHIbl B OOIIUN pe3ylbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJICH C TO3UIIMY HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3JIMUYHBIX CUTYyalUsX, MPOSABIATH TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITHATHBHBIM.

PeryasiTuBHbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA



Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh IMO3HABATENIbHYIO JEATENbHOCTh B 00JACTU (U3MKUM U ACTPOHOMHH, BBISBISATH
npo0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELICHHs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIAH BBINOJHEHUS MPAKTUYECKOU
paboThl C Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTEHHI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

paclIMpATh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUN;

JieaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh MPUOOPETEHHBIN OTIbIT;

CIOCOOCTBOBaTh (POPMUPOBAHHUIO M TPOSBICHUIO JPYAMIMH B 00JacTU (U3HMKHU, TMOCTOSHHO IOBBINIATH CBOM
00pa3oBaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LEJISIM;

BJIaJIETh HaBBIKAMU II03HABATENIbHOM peQIIeKCUM KaK OCO3HaHMsI COBEPLIAEMBIX JAEWCTBUH U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUH JUIsl OLIEHKU CUTYaIlH, BBIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH M CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHHKECHHUIO;

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPHU aHAIN3€E PE3yJIbTAaTOB ACSITEIBHOCTH;

IIPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO IPYrUX HA OIINOKH.

B npouecce noctukeHns TUYHOCTHBIX PE3YyIbTaATOB OCBOCHUS MPOTPaMMBI 10 (PU3HKE AJIs YPOBHS CPETHETO OOLIETOo
o0pa3oBaHus y 00YUaIONINXCSl COBEPIICHCTBYETCS 3MOIMOHATBHBINA HHTEIUIEKT, MPEANONaraonmi chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHHE, BHUIETh HAIPaBIICHUS
Pa3BUTHS COOCTBEHHOM 3MOIMOHANBHOM chephl, OBITh YBEPESHHBIM B cebe;



CaMOPETYJIMPOBAHUSA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEICHUE,
CIOCOOHOCTD aIaNTUPOBATHCS K AIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISITE THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALMH, BKIFOYAIOLIEN CTPEMIIEHHME K JOCTHKECHUIO LEJIU U YCIEXY, ONTUMU3M, HHULIMATUBHOCTD,
YMEHUE JIEMCTBOBATh UCXOS U3 CBOUX BO3MOXKHOCTEN;

OMIIATUM, BKJIOYAIONIEH CIIOCOOHOCTh TOHUMATh SMOILMOHAIBHOE COCTOSIHUE JIPYTUX, YYHUTHIBATH €ro MpH
OCYIIECTBJICHUU OOIIIEHHS, CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMH JIIOJbMH, 3a00THUTHCH,
MPOSIBJISITh UHTEPEC U pa3peiniaTh KOHQIUKTHIL.

INPEJMETHBIE PE3YJBTATHBI

K xonmy oOyuenmss B 10 Kjacce TpeIMETHBIE pE3yibTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaXaTh
c(OpPMHPOBAHHOCTH Y 00YYAIONTUXCSI YMCHHUIA:

JEMOHCTPUPOBATh HA MPUMEpax poJib U MeCTO (U3MKU B (HOPMHPOBAHHH COBPEMEHHON HayYHOUW KapTHHBI MUpa, B
Pa3BUTHH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHH, B IPAKTUYCCKOM JIeITeIILHOCTH JIFOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS U3YYCHHBIX (PU3NUCCKUX MOJICICH: MaTepuaibHas TOYKa, HHEPIHAJIbHAs CUCTEMA
orcu€Tta, aOCOJIOTHO TBEPAOE TEJO, WACANBbHBIN Ta3, MOACIH CTPOCHHS Ta30B, XKUIAKOCTCH M TBEPABIX TEJ, TOYCUHBIN
AIICKTPUYCCKUH 3apsij MPU PEIICHHH (PU3NYSCKHUX 3a]1a4;

pacrno3HaBaTh (U3HUYCCKHE SBICHUS (TPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISPHO-
KHHETUYECKONH TEOPHUH CTPOCHHS BCIIECTBA M DJICKTPOJAMHAMHUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOEC
IBIDKCHHE, CBOOOTHOE TIaJICHUE TeJl, IBH)KCHHUE TT0 OKPY>KHOCTH, HHEPITUS, B3aUMOJIeHCTBUE Tel, TudPy3us, OpOyHOBCKOE
JBIDKCHHE, CTPOCHHUE JKHUJIKOCTEH M TBEPABIX TeJ, M3MCHEHHE OO0OBEMA TN IPH HarpeBaHUH (OXJIaXKICHUH), TEIUIOBOC
paBHOBECHE, HCMApCHHE, KOHJSHCAIMS, IUIaBJICHWE, KPHUCTA/UIM3AIlUs, KHIICHUE, BIAXXHOCTh BO37yXa, IOBBIIICHHUE
JABJICHHS Ta3a MPH €ro HarpeBaHWHU B 3aKPBITOM COCYJIC, CBS3b MEXIAYy IapaMeTpaMH COCTOSHHS Ta3a B M30Mpolleccax,
AIICKTPHU3AIUS TEJl, B3aUMOJCHCTBHE 3aPsI0B;

OMHUCBHIBATh MEXaHHUYECKOE JIBMDKCHHE, HCIONB3ysd (HU3NYECKUE BEIWYUHBI: KOOpPJHWHATAa, MYTh, IEPEMEIICHHE,
CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIa, UMITYJIbC Tela, KHHeTHYECKast DHEPTHs, IOTSHIIMAIbHAS SHEPTUs, MeXaHuYecKas



paboTa, MexaHUYecKasi MOIIHOCTh; MPU OMUCAaHUU MPABWIHHO TPAKTOBATh (PU3WUCCKHUIA CMBICT MCIIOIb3YEMBIX BEIIMYWH,
uX O00O03HAYCHUS W CIWHUIBI, HAXOAUTh (OPMYJBI, CBSI3BIBAOIINEC AAaHHYI (GU3UYECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMU;

OIMHMCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBHIC SIBJICHHS, UCTIONIB3Ys (PM3MUECKUE BETUUMHBI: JaBICHHC
rasa, TeMIiepaTypa, CpeIHssl KHHETHUECKash SHEPTHUS XaOTUYECKOTO JIBIKEHUS MOJEKYJ, CPEIHEKBAApaTUYHAsI CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIUIOTBhI, BHYTPEHHSSI JHEPrus, paboTa ra3a, KOI(DQPUIIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JIBUTATEIIS, MPU ONKMCAHWM TMPABWIBLHO TPAKTOBATh (PU3MYECKHA CMBICT HCIIOJIB3YEMbIX BEIWYMH, UX OOO3HAYCHUS WU
SAMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HYCCKYIO BETMYUHY C APYTHMH BEITHUNHAM;

ONKMCHIBATh HM3YyYCHHBIC JJICKTPUYCCKUE CBONCTBA BEIIECTBA M DJICKTPUUYCCKHE SBICHUS (IIPOIIECCHI), MCIOIB3YS
(Gu3HYECKHE BEIMYMHBL: DJICKTPHUSCKHH 3apsj, 3JICKTPUUYCCKOE TOJie, HANpsHKEHHOCTH OIS, MOTEHIMAJ, Pa3HOCTh
NOTCHIIMAJIOB; TIPU OMHMCAHUM MPABHIBLHO TPAKTOBATh (DM3UYCCKUH CMBICI HMCIOJIb3YEMbIX BEIMYHMH, UX O0O03HAUCHUS U
CMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYCCKYIO BEIMYUHY C IPYTUMHU BEJTUIHMHAMM;

aHAIM3UPOBATH (PU3MUECKHE MPOLECCHI U SIBICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIUIIBI: 32aKOH BCEMUPHOTO
Tsarorenus, |, 1l u |ll 3akons HproToHa, 3aKOH COXpaHEHHS MEXAaHWYECKOW JHEPTuH, 3aKOH COXpaHEHUS HMITYJIbCa,
NPUHIIMIT CYNEPHO3ULIMN CUJI, TIPUHIIUI PABHONpPABUS WHEPLIMAIBHBIX CHUCTEM OTCUYETa, MOJIEKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOEHUS BEIECTBA, FA30BbIC 3aKOHBI, CBA3b CPEIHEN KUHETUYECKOW DHEPrUH TEIUIOBOTO JBMXKEHUS MOJEKYI C
a0COJIFOTHOM TEeMITepaTypoi, MepBhIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHECHHS SJICKTPHYECKOTO 3apsa, 3akoH KyroHa,
OpU 5TOM Pa3IHyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4eCKOoe BBIPAKEHHWE W YCIOBUS (TpaHUIIbI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIGI JEACTBUS MAIWH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3anuyaTh YCJIOBHS WX
0€30macHOro MCIOJIb30BaHUS B IIOBCETHEBHOM KU3HH,

BBHITIONTHATD SKCTIEPUMEHTHI MO0 HCCIECIOBAHUI0 (PU3UYECKHUX SBICHUNW U TPOIECCOB C HCIIOIH30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEpPEHUH, MpH ITOM (POPMYIHPOBATH MpoOJIeMy/3aqady M TUIOTE3y y4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIII0KEHHOTO 000PYI0BaHUS, POBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIHI,

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEJIMYUH, TIPH STOM BBIOMPATh ONTUMAIBHBINA CITOCOO
M3MEPEHUS U UCTIOTH30BATh U3BECTHBIC METOBI OIICHKU MOTPEITHOCTEH U3MEPECHHI;



WCCIIEIOBATh 3aBHCUMOCTH MEXAYy (PU3UUYECKUMH BEIMYMHAMHU C WCIOJIB30BAHUEM TPSMBIX MU3MEPEHUH, MPU STOM
KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATH PE3yIbTAThl MOTYUYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEIMYWH B BUJE TaOIHIl U
rpaduKoB, AeNIaTh BBIBOABI IO PE3yIbTaTaM MCCIIEIOBAHNUS;

coOyrofaTh mpaBmiia 0€30MacHOro TpyJa MpHU NPOBEJCHUM MCCIEJOBAHMN B paMKax Y4eOHOTrO SKCIEpUMEHTA,
y4eOHO-UCCIEIOBATEIbCKOM M MPOEKTHOW JESATENbHOCTH C  HWCIOJB30BAaHHEM HM3MEPHUTEIBHBIX YCTPOUCTB H
1abopaToOpHOro 00OPYAOBAHMS;

pelaTth pacyEéTHBIC 3aa4u C SIBHO 3aJaHHOW (PU3MUECKON MOJENbI0, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI W MPHUHIIMIIHI,
Ha OCHOBE aHajM3a YCIOBHs 3aJa4yd BBIOMpPATh (DU3MUECKYIO MOJEINb, BBIACIATH (PU3UYECKHE BEIUYUHBI B (HOPMYIIBI,
HEOOXOAUMBIE ISl €€ pEelIeHHs, MPOBOANTh PAacUYEThl M OIICHMBATH PEATbHOCTh TOJYYEHHOTO 3HAYCHHS (DU3MUECKON
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IEMIOYKY PACCYXKICHUH C OMOpOH Ha
M3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHE SBIICHUS;

UCTIOJIb30BaTh TIPU pElIeHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(OPMAIMOHHBIE TEXHOJOTHUH JJs TIOWCKA,
CTPYKTYpUPOBAHUs, UHTEPIPETALMH U NPEICTABICHHUS Y4eOHON M HAyYHO-NOMYJISAPHOH MH(OPMALUU, MOTyUYeHHOH H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMALIHIO;

HNPUBOIUTH TPUMEPHl BKJIAaJa POCCHHCKUX M 3apyOeXHBIX YYEHBIX-(QU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE
IPOLIECCOB OKPYKAOILIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOHN XHM3HH NS oOecrieuyeHHs Oe30IacHOCTU IpH
oOpamieHnun ¢ mnpuOopaMH W TEXHHUYECKUMH YCTPOWCTBAMHM, MJISi COXPAHEHHUS 30POBbS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOLIeH cpejie;

paboTaTh B IpyINIE C BBITOJHEHUEM Pa3IUYHBIX COLUAIBHBIX pOJIEH, MIaHUPOBAaTh pabOTy IPYyMIbI, PallMOHAIBHO
pacnpeaensiTs 00sS3aHHOCTH U IJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLUsX, aJ€KBaTHO OLECHUBATh BKJAj]
Ka)XJ0r'0 U3 YYaCTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBaeMON POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1.ODU3UKA U METO/1bl HAYYHOT' O ITIO3HAHUA
bubmmoreka [{OK
1.1 ) 1
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Pa3znean 2.MEXAHUKA
bu6moreka [IOK
2.1 K 4
HHeMatiia https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia 2 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 3 1 httos://m.edsoo.ru/7FA1bf72
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 5 bubnuoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 5
OCHOBEI TEPMOAHMHAMIKIL https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 1 bubnnoreka [JOK
' ®dazoBbIe IEPEXO/IbI https://m.edsoo.ru/7f41bf72
Paznen 4.9JIEKTPOIUHAMHUKA
bu6mmoreka [JOK
41 UeKTpoCTaTHi ° https://m.edsoo.ru/7f41bf72
4.2 ITocTosAHHBIM 2nekTpuyeckuil TOk. Toku B 6 1 bubnuoreka [IOK
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Pa3IMIHBIX Cpeaax

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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Ne i/ Tema ypoka Konrtpoabubie | IlpakTnueckue a op
Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
®du3nka — HayKa 0 IpUpo/IE. bubnuorexa [JOK
Hayunbie MeTo 11 TO3HAHUSA https://m.edsoo.ru/ff0c32e2
1 OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B
y 1 Bu6muoreka I{OK
(hopMUPOBaHUHN COBPEMEHHOM
N https://m.edsoo.ru/ff0c33e6
Hay49HOU KapTUHBI MUPa, B
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKECHHUE. bu6mmoreka [IOK
OTHOCUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
5 newkeHus. [lepemenienne, CKOPOCTb, 1
YCKOpEHHE bubnunoreka [JOK
PaBHOMEpHOE NpAMOJIMHENHOE https://m.edsoo.ru/ff0c3620
JBIKCHUE
PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE bubnuoreka [JOK
3 JIBHKCHHUE 1 https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y cKopeHue bubmuoreka [JOK
CBOOOJIHOTO TAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE. bu6mmoreka [JOK
JIBM>KEeHHME MaTepUaIbHOU TOYKH I10 https://m.edsoo.ru/ff0c3ada
4 OKPY>KHOCTH
Pyx 1 bu6mmoreka [JOK
[Ipunuun otHOCUTENBHOCTH ["anunest.
https://m.edsoo.ru/ffOc3be8
WNHepuunanbHble CUCTEMBI OTCUETA.
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Ilepsbiii 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun
Cynepno3uiuu cuil. Bropou 3akoH
Herorona ais MarepuanbHOU TOYKH
Tperun 3akoH HeroToHa s
MaTepUaJIbHBIX TOUEK

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

3akoH BceMHpHOro Tsrotenus. Cuna
TsoxecTH. [lepBas kocmuueckas
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3d00

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapduunent tpenus.
Cuina cOnmpoTHBIICHHSI IPU JBUKEHUT
Tena B KUAKOCTH HJIH ra3e
[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenTt cuibl. I1medo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeNa

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

Nmnynbc maTepuasbHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.
Kunernueckas sneprus
MaTepuaabHOI Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

[loTeHumanpHas SHEpPrus.
[ToTeHnmanpHas 3HEPIUs yIpyro
ne(GopMHUPOBAHHOW MPY>KUHBI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK



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
https://m.edsoo.ru/ff0c461a

[ToTrenumansHast SHEPrUs TeJa BOIU3U
IIOBEPXHOCTU 3eMJIU

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

https://m.edsoo.ru/ff0c478c

10

KonTponsnas pabora o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXaHHUKE)

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

11

OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
KUHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Jquddysus

XapakTep ABMKECHUS U
B3aMMOJICICTBUS YaCTHUI] BEIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTE
U TBEPHBIX TEI

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

12

Macca monekyn. KonnuectBo
BeectBa. [locrosiHHas ABoragpo
TemnoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. lllkana remneparyp
Llenbcus

13

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHENd KUHETUYECKOM dHEPruu
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenneneeBa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

14
H3omporiecchl B HI€aIbHOM ra3e U ux bubnuorexa [JOK
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
15 TEPMOIUHAMUYCCKOU CUCTEMBI U
crroco0n1 e€ m3menenus. KomndaecTBo bubmmoreka [{OK
TEIUIOTHI U paboTta. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTFHOTO
rasa
Bunsr Tenonepenaun bu6moreka [IOK
VY enbHasg TEIIOEMKOCTE BEIIECTBA. https://m.edsoo.ru/ff0c5c36
16 KonudecTBo TEIIOTH MpH
. bu6moreka [IOK
Teruionepenave. AanadaTHbIM
https://m.edsoo.ru/ff0c5c36
nporecc
[TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubmuorexa [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
17 Heob6parumocTh mporieccoB B
. bu6mmoreka [JOK
npupojae. Bropoii 3akon
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMHUKHU
[Tpuniun nevicreus u KI1J tremioBoi bubnuoreka [JOK
18 MaIIHbI https://m.edsoo.ru/ff0c600a
Hukn Kapno u ero KI1J]
DKOJOTHYECKHE MTPOOIEMbI
TEIUIOHEPTETUKHI
19 . bu6mmoreka [JOK
Ob6o6maromuit ypok «MoJekyssipHas
https://m.edsoo.ru/ff0c6938
¢uznka. OCHOBBI TEPMOTUHAMUIKIY
20 KonTposnpHas paboTa o teme bubnuoreka [IOK

«MonexynspHas ¢puzuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU

[TapooOpa3zoBaHue 1 KOHICHCAITHS. bubnmoreka [JOK
Hcnapenue u KureHue https://m.edsoo.ru/ff0c63b6
AOcCo0THAS U OTHOCHUTEIIbHAS bub6mmoreka [{OK
BJI&KHOCTB BO31lyXa. HacelleHHbIN https://m.edsoo.ru/ff0c64d8
21 rap
Trepnoe Teno. Kpucrannmueckue u
amopdHbIe Tena. AHU30TPOIIHS Bu6morexa [IOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepuabl
[naBnenue U KpUCTATUTU3ALMSL. bubmuorexa [JOK
29 VY nenbHas TEIOTA MJIaBICHUS. https://m.edsoo.ru/ff0c6708
Cybnumarnus bubnuoreka [IOK
VYpaBHeHUEe TEIJIOBOrO OaaHca https://m.edsoo.ru/ff0c6820
DIIeKTpU3aus Tell. DNEKTPUUECCKUN bubmuorexa [JOK
3apsi. JIBa BUAA 3JIEKTPUYECKHUX https://m.edsoo.ru/ff0c6bcc
93 3apsIoB
[IpoBOAHUKH, TUATECKTPUKU U bubnuoreka [JOK
MOJIYIIPOBOAHUKH. 3aKOH COXPAHECHUS https://m.edsoo.ru/ff0c6bcc
ANIEKTPUYECKOTO 3apsjia
B3aumonencTBue 3apsiioB. 3aKoH bu6mmoreka [JOK
Kynona. Toue4yHbIW 31€KTPUUECKUU https://m.edsoo.ru/ff0c6ce4
3apsi
24 Hanpspk€HHOCTB IeKTPUYECKOTo
nons. [lpunuun cynepno3unuu bubmotera [JOK
. https://m.edsoo.ru/ff0c6df2
ANEKTPUYECKUX noJier. JInHum
HaIpsHKEHHOCTU
25 PaboTa cui 3eKTpocTaTuYeCcKOro bubnuoreka [IOK



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

nons. [Torenmuan. Pa3Hoctn
IIOTCHIINAJIOB

HpOBOI[HI/IKI/I nu III/IBJIGKTpI/IKI/I B
AIEKTPOCTATUUECKOM TIOJIE.
I[I/IBJICKTPI/I‘-IGCKaSI HpOHI/IHaeMOCTI)

https://m.edsoo.ru/ff0c6f00

bubmmorexa [{OK
https://m.edsoo.ru/ff0c7018

DnexkrpoeéMkocTb. Konnmencarop bubnuorexa [JOK
26 DNEeKTPOEMKOCTD TIJIOCKOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO bubnuorexa [JOK
KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOIMMMPOBAITLHOTO
amnmapara, CTpyWHOTO IPUHTEpa.
DIIEKTpOCTaTUUYECKas 3alUTA.
97 3a3emileHne AIIeKTPOIpruOOPOB
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnienue. 3akoH Oma jyist
y4JacTKa Henu
[TocnenoBarenbHOE, MapajliebHOE, 05 bu6mmoreka [IOK
CMEIIaHHOE COEIUHEHUE https://m.edsoo.ru/ff0c74f0
28 MIPOBOTHUKOB.
PaGoTta 1 MOILITHOCTB AIIEKTPUIECKOTO bubmotera [JOK
https://m.edsoo.ru/ff0c7838
ToKa. 3akoH Jlxoynsa-Jlenna
3akon OMa 7151 IOJTHOM (3aMKHYTOM) 05 bubnunoreka [JOK
anekTpudeckon nenu. Koporkoe ' https://m.edsoo.ru/ff0c7ae0
29 3aMbIkaHue. JJaboparopHas pabora

«M3mepenune D/]C ucTOUHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb
COTNIPOTHUBIICHUS METAJIIOB OT
temriepaTypbl. CBEpXIIpPOBOIMMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

30 . bubmuoreka [JOK
MpUMecHast MpoBoauMocTh. CBOKCTBA
0—N-Tepexora, https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaXxX U
paciuiaBax 3JI€KTPOJIUTOB. bubmuorexa [JOK
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3

31
DIIEKTPUYECKUHU TOK B ra3ax.
CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNeKTpUYECcKue MpruoOOpHl U bubnmuoreka [JOK
YCTPOMCTBA U UX MPAKTUYECKOE https://m.edsoo.ru/ff0c86fc

39 npumeHenue. [IpaBuna TexHuku
0€3011acCHOCTH bubmuoreka [JOK
O6o06maromuit ypok https://m.edsoo.ru/ff0c88be
«DQNEeKTPOIMHAMUKA»
KonTtponbHas pabota no teme

33 «Qnekrpocratuka. [1ocTosAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAAX»

34 O606maromuit ypok mo temam 10 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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K1accCa

https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34



https://m.edsoo.ru/ff0c8f6c

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

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJIS
» dusuka, 10 kinace/ Msikumes I'.41., byxosnes b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGHIGHI/IG»

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/

https://uchi.ru/



