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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 ¢uszuke 0a30BOTO YypPOBHS Ha YPOBHE CpEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHMM W TpeOOBaHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHON nporpaMmsbl, npeacTtaBieHHbix B ®I'OC COO, a
Takke C yuéroM QenepanbHOl pabouyed MporpaMMbl BOCIUTAHUS W KOHIICTIUU
npenojaBaHus ydeOHoro mnpeaMera «dusnka» B 00pa30BaTENIbHBIX OpraHU3AIUsAX
Poccuiickoit @enepaninu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

Conepxanue mnporpamMmbl 1o  (Qusuke HampaBieHO Ha (GOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOyuatomuxcs 10—11 knaccoB npu oOydeHUN ux
¢u3zuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO0JA.
[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k mmaHUpyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METalpeMETHBIM pe3yjbTaTaM OOYy4YeHUs, a TakKKe
YUUTHIBAET HEOOXOJWMOCTh pealu3alldd  MEXKIPEAMETHBIX CBS3ed (U3UKUA C
€CTEeCTBCHHO-HAYUYHBIMU YYEOHBIMHU TIpeMeTaMu. B Hell ompenensroTcs OCHOBHBIC
e u3ydeHus (PU3MKU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHMsl, MIIAHUPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (PU3UKH: JIMYHOCTHBIC, METaIllpeAMETHBIE, TPeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no Qu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3KUKHK Ha 0a30BOM YpOBHE, B TOM

quclie IPEAMETHBIC PE3YNIBTATHI IO T0JIaM O0YUYEHUS;

e cojepkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

®du3rka Kak Hayka 0 HamOoJee OOIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUN 00
okpyxaromeM wmupe. IIkombHBIH Kypc GU3UKH — CHCTEMOOOpPA3yIOUUid s
€CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEIMETOB, MTOCKOJIBKY (PU3MUYECKUE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUH, H3ydyaeMbIX XUMHUEH, OWoOJorHeH, QU3NIecKOn
reorpadueit u actpoHomuel. Vcronmb3oBaHWE W aKTHBHOE NMPUMEHEHUE (PU3HYECCKUX
3HAHWM OMpeNeseT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUUA B cdepe
SHEPIreTUKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IIOJIYYCHHUSI HOBBIX MAaTEpUATIOB C
3aJlaHHBIMU CBOMCTBaMHM W Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOM BKIIaJl B
dbopMHupOBaHUE €CTECTBEHHO-HAYYHOUN KapTHUHBI MHpa 00ydaronuxcs, B GopMupoBaHue
YMEHUM MPUMEHSATh HAy4YHBbIM METOJ TMO3HAHWS MPHU BBINOJHEHUH HUMH Y4eOHBIX
HCCIIEIOBAHUN.

B ocHOBY kypca ¢u3uKu 11 ypOBHS CpeaHEro oOImero o0pa3oBaHUs IOJOXKEH
pAI Uael, KOTOPbIe MOYXKHO PacCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUS.




Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepHuall M3 BCEX pa3lesoB (U3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU € HEMl MaTepuall Kypca pu3nku oObeIuHEH
BOKpYr (Qusnmyeckux Teopuil. Beaymum B Kypce sBasercs (opmMupoBaHue
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPUHU, BEIIECTBE U MOJIE.

Hoes ecymanumapuzayuu. EE peanuzanus mpejanoyiaraeT UCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHIMaIa (U3NYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTUSL PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTMYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasiennocmu. Kypc ¢busuku npesmnonaraeT 3HaKOMCTBO €
MIUPOKUM KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIOKEHUN M3YUEHHBIX TCOpUN
U 3aKOHOB.

Hoesa  skxonoeuzayuu  peanusyeTcsi  IMOCPEACTBOM  BBEJEHUSA  DJIEMEHTOB
collepKaHMsl, MOCBSIIEHHBIX AKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpHIE
CBs3aHbl C pPa3BUTHEM TEXHUKHM M TEXHOJOTMH, a Takke OOCYXIeHUs MpodieM
PaIMOHAILHOTO MTPUPOAOIIOIB30BaAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXKHEBBIMM 3JI€MEHTaMU Kypca (U3UKM Ha YpOBHE CpEIHEro oOIIero
oOpa3zoBaHus SBISIIOTCA  (Qu3anueckue Teopun (opMHpOBaHME TMPEACTaBICHUN O
CTPYKTYpe TOCTPOCHHS (HU3UYECKOW Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
OPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH
TEOPHI1, I ONMCAHUS ECTECTBEHHO-HAYUHBIX SIBJIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJIX0]] B Kypce (PU3MKH peanu3yeTcsl Mpexiae BCEro
3a cu€T OpraHu3aluy HKCIIEPUMEHTAIBLHON NesITeNbHOCTH o0ydaromuxcs. s 6a30Boro
ypoBHA Kypca GU3MKH — OTO  HUCIOJIb30BAaHUE  CUCTEMbl  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA0OPATOPHBIX paboOT, KOTOPHIE B MPOTpaMMeE IO
¢bu3uKe 00beTMHEHBI B OOIIUI CIMIMCOK YYCHUYECKUX MPAKTHISCKUX paboT. Brimenenue
B YKa3aHHOM I€peyHe JIabopaTOPHBIX padOT, MPOBOJUMBIX JJIsi KOHTPOJS U OLIEHKH,
OCYILIECTBISIETCS] YYaCTHUKAMHM 0Opa30BaTEIbHOTO Ipollecca UCXOAs U3 0COOEHHOCTEH
TUTAaHUPOBAHUS M OCHaIIeHus kabunera gusuku. [Ipu 3ToM obecrieynBaeTCs OBIaICHUE
OoOy4yaloUMMHUCST yYMEHHUSAMH TPOBOJUTH KOCBEHHBIE HM3MEPEHUs, MCCICA0BaAHUS
3aBUCHUMOCTEH (U3MYECKUX BEJIWYMH UM IIOCTAaHOBKY OIIBITOB 10 MPOBEpKE
IIPEIOKEHHBIX TUITOTES.

bonblioe BHUMaHKE YAENSIETCS PEIIEHUIO0 PaCYETHBIX U KAYECTBEHHBIX 3aaa4. [Ipu
3TOM JUIA PACUETHBIX 3a/Jad IPUOPUTETOM SBIIAIOTCS 3aJauyd C SIBHO 3aJIaHHOMN
¢usnyeckoid  MOJENbIO, IO3BOJIAIOIIME MPUMEHATh HM3YUYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pas3fesia Kypca, TaK U MHTErpupys 3HaAHUS U3 Pa3HbBIX
pazzenoB. [l KauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBJISIOTCS 3aJlaHHs Ha OOBSICHEHUE




NpOTeKaHUsl (PU3NYECKUX SBICHUA U MPOILIECCOB B OKPYXKAIOMICH XKU3HH, TpeOyromue
BbIOOpa (hHU3MUECKOil MOJENH I CUTYallH TPAKTHKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBumn ¢ TpeboBanuamu PI'OC COO k marepHalbHO-TEXHHUYECKOMY
oOecrieyeHuto y4eOHOro mnporecca 0a30BbId YpPOBEHb Kypca (U3HKM Ha YpOBHE
cpeaHero o0miero o0pa3oBaHMs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabuHeTa
¢u3MKM WM B YCIOBHSAX HHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB E€CTECTBEHHO-
HAay4yHOro Lukia. B kabuHeTe (U3MKU NOKHO OBITH HEOOXOIMMOE JabopaTOpHOE
o0opyoBaHUE Ji BBIIOJHEHUS YKa3aHHBIX B IporpamMme Mo (U3HMKe yYECHHYECKHX
NPaKTUYECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHNE.

JleMOHCTpalmoHHoe 000pyoBaHUE GOPMUPYETCS B COOTBETCTBUH C MPUHITUTIOM
MUHUMAJIBHOW JOCTaTOYHOCTH M OOECIEYMBACT IMOCTAHOBKY TEPEUYHCICHHBIX B
nporpaMme 1o (U3MKE KITFOYEBBIX JIEMOHCTpAIMi MAJisi KCCIENOBAHUS H3ydaeMBbIX
SIBIICHUI W MPOIIECCOB, YMIUPUUIECKUX U (DYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTtopHoe 000OpyAOBaHHWE IS YYCHHYECKHUX TMPAKTUYSCKUX  paboT
GopmMupyeTcst B BUC TEMAaTHUYECKUX KOMITJICKTOB U 00ECIIEYUBACTCS B pacy€Te OJTHOTO
KOMIUIEKTa Ha JBYX oOOyd4arommxcsi. TemaTmueckue KOMIUICKTHI JabopaTopHOTO
00OpyOBaHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM  HCIIOJB30BaHUU
aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM
B BHJIe IIU(POBBIX JaOOpaTOPHi.

OCHOBHBIMHM LIETISIMUA U3y4€HUS (PU3UKH B 001IeEM 00pa30BaHUU SABIISAIOTCS:

e (opmupoBaHHe HHTEpECA U CTPEMJICHUSI 00YYAIOIUXCS K HAYYHOMY HU3Y4YEHHUIO
IPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
pa3BHUTHE TMPEACTABICHUI O HAyYHOM METOJle TMO3HaHUA W (OPMHPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHUE HAYYHOT'O MHUPOBO33PEHHS KaK pE3ysibTaTa M3y4ueHUsS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUe YMEHHH OOBSCHSITH SBICHHUS C HCIIOIb30BaHUEM (DH3NUESCKUX
3HAaHUHN U HAYYHBIX JJOKa3aTeNIbCTB;

(GopMupoBaHUE NPEACTABICHUH O POIM (PU3MKU JUISL Pa3BUTHUA JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHrne STHX Leneil o0ecnedrBaeTcs pelIeHHEM CIEeAyIoIUX 3a1ad B

nporecce U3yYeHus Kypca (GU3MKU Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs:

e MpuOOpETEHUE CUCTEMBI 3HAHMKA 00 OO0mUX (U3HUECKHX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpHsX, BKJIIOYas  MEXaHUKY, MOJIEKYJSIpHYIO  (QHU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPO(YU3HKY;

e (opMupoBaHHE YMEHHI MPUMEHSATh TECOPETHUECKHUE 3HAHMS NJs OOBSICHEHUS
Gu3nYecKuX SIBICHUNA B MPHUPOAE U AJIA MPUHATUS MPAKTUUECKUX PEIICHUNA B
MMOBCEIHEBHOM KU3HU;




OCBOEHHE CIIOCOOOB pEelIeHUs pa3IMYHbIX 3a7a4 C SIBHO 33JJaHHOHN (pu3ndyeckoin
MOJIEJIbIO, 3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JJaHue (PU3HYECKON
MO/IEJIY, aJIEKBATHOM YCIOBUSM 3a/1a4u;

MOHUMaHWEe (PU3NYECKUX OCHOB U TMPUHLMUIOB JEUCTBUS TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX IMPOIECCOB, UX BIUSIHUS Ha OKPYXKAIOIIYIO
cpeny;

OBJIQJICHUE METOJIaMH CaMOCTOSITEIbHOTO IUUIAHUPOBAaHUS U MPOBEACHUS
bU3UYECKUX DKCICPUMEHTOB, aHaJW3a W HHTEpIpeTanuu HHPOpMaIlUH,
OTIpeJIEICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBUM [UIsl pa3BUTHS YMEHUU NPOEKTHO-MCCIIEA0BATENbCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B Hejaeno), B 11
Kjacce — 68 yacoB (2 yaca B HEJENIO).

[Ipeqmaraemeiii B mporpamme 1o ¢GU3MKE TEPeUYCHb Ja0OPATOPHBIX H
MPaKTUYECKUX pabdOT SBISETCS PEKOMEHJOBAHHBIM, YUMTENb JIeJlaeT BBIOOD
mpoBeACHUsT Ja0bOpaTOpHBIX pabOT W  OMBITOB C YyY4€TOM HWHIUBUAYaJBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.




COILEPKAHUE OBYYEHUA
« 10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoze. HayuHble METOABI IO3HAHUS OKPY’KAIOLIETO MUpa.
Ponp skcneprMeHTa W TEOPUM B NIPOLIECCE MO3HAHUS TNPUPOABL. ODKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (GU3MYECKUX SIBIEHUNM U TmpoleccoB. HayuHble Trumoresbl.
duznyeckue 3aKOHbl M TEOpUHU. ['paHULBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u MmecTo ¢pusnku B pOpMUPOBAHMU COBPEMEHHON HAYYHOW KapTUHBI MUpAa,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOJACH.

Llemoncmpayuu
AHasnorosie U IUGPOBLIE U3MEPUTEIIbHBIC MPUOOPHI, KOMIILIOTEPHBIC JTATUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUYKCHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpPOCTb (CpelHsisi CKOPOCTb, MIHOBEHHas CKOPOCTh) U
YCKOPEHHE MaTepUAIbHOM TOYKH, HMX TMPOCKIUH HAa OCH CHUCTEMBbl KOOpJHMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JnBkKeHHe. [ paduxu
3aBUCUMOCTU KOOPAUHAT, CKOPOCTH, YCKOPEHHS, TIyTH U MEPEMEIICHUS MaTepUaIbHOM
TOYKH OT BPEMEHH.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuponmmHeitHoe nBukeHue. JIBHKEHHE MAaTEPUAIIBHOW TOYKH MO OKPYKHOCTH C
MOCTOSTHHOM 10 MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JUHEHHAST CKOPOCTh. [lepuon
1 yactoTa oOpanieHus. LleHTpocTpeMUTenbHOE YCKOPEHHE.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MMPUMEHEHHE: CIIUIOMETD, ABUKECHUE
CHapsJ10B, LICIIHBIE U PEMEHHBIE NIEPENAYU.

Jlemoncmpayuu

Mogaens cuUCTEMBI OTCUETA, WJUIIOCTPALUA KUHEMATHYECKUX XapPaAKTEPUCTHK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGnronenne paBukeHWs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaICHUS.




HanpagneHnne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3yuyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEJIbI0 OMNPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS MEXKAY MYTSIMH, NOPOWACHHBIMH TEJIOM 3a
MOCJIEIOBATENBHBIE PABHBIE MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU KUIKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHumn otHocuTenbHOCTU ['anmuiies. Ilepseii 3akoH Hetotona. MIHepmanbHbIe
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3uuuu cwi. Bropoit 3akon Hprotona mis
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepuaibHbIX TOUYEK.

3akoH BceMupHOro TiroreHus. Cuna tsokectu. [lepBasg kocMu4eckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokos, ckojbkeHus, kaueHus). Cwna tpenusa. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJBKEHHUS W cuia TpeHus mnokos. KoaddwumumeHnt tpeHwus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaliaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENIBHO OCU BpameHus. Iliedo cumnel.  YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE MPUMEHEHUE: MOALIMITHUKY,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBEME U TTaICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HUKAKOWIMX B NPYXUHE H
pe3uHOBOM 00pa3iie, OT UX aepopMalnH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeEJA, UMEIOIIETO OCh BPALLICHHUS.




Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

Nmnynbc MarepualbHOM TOYKM (TeNa), CHUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynee cunbl M U3MEHEHHWE HMIyJbca Telld. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeaxtuBHOE IBUXKEHUE.

Pabota cunbl. MOITHOCTD CHJIBI.

Kunernueckass »sHepruss maTepuanbHONM TOukH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUH.

[HoTenuuanbHas sHeprus. lloreHuuanpHas sHeprus ynpyro aehopMHUpOBaHHON
npyxuHsbl. [loTeHIIManbHas SHEPrUs Teiaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTeHManbHbIe U HETIOTEHIMATbHBIE CUJIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX
CUJI C M3MEHEHWEM MEXaHWYECKOW OHHEpPruu CHUCTEMBI Te€J. 3aKOH COXpaHEHUs
MEXaHUYECKOU SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, JBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexon noTeHIIMAIBHON 3HEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne aOCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C K3MEHEHHEM MEXaHUYECKOM dHEpPruM Teja
Ha TIpUMEpe PACTSHKCHHS pe3MHOBOIO JKI'yTa.

Paznen 3. Mosekyasipaast puzuka 1 TepMOTUHAMUKA

Tema 1. Ocho6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOPUU M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe pgBumxkenue. [uddysus. Xapakrep IBWKEHUS U
B3aWMOJICMCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUs Ta30B, )KUAKOCTEN U TBEPABIX
TeT U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl
Monekyn. KonnuectBo Bemectra. [loctosaHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa um e€ wmsmepenue. lllkana temmnepatyp
Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KMHETHYECKOU
TEOpPUM HJACATbHOrO ras3a. AOCOJMIOTHas TeMmIeparypa Kak Mepa CpelHel
KMHETHYECKOW SHEPruM TEIUIOBOTO JBMXKEHHs dacTul rasa. lllkama temmeparyp
KenpBuna. ['a30Bbie 3ak0oHbl. YpaBHeHne MenaeneeBa—Knanerpona. 3akon JlanpToHa.
M3omponieccsl B MACaNbHOM Ta3e C MOCTOSIHHBIM ~ KOJWYECTBOM  BEILIECTBA.
I'paduueckoe npeacrapieHne U30MPOILIECCOB: U30TEPMa, U30X0pa, 300apa.




TexHu4eckue yCTpoiCTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHI, T0KAa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTOrpaduu MOJIEKYI
OPraHUYECKUX COCTMHEHUU.

OnbiThl 0 1U(DPYy3UN KUAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita ITepHa.

OnbIThI, JOKA3bIBAIONINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOUIME YpPAaBHEHHUE COCTOSIHMS  MJEAIbHOrO  rasa,
U30IPOIIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

Onpenenenue Maccbl BO3[yXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HW3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/IyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUSA Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoauHamuueckas cuctemMa. BHYTpeHHsisi SHEPrUsi TEPMOJIMHAMHUYECKOM
CUCTEMBI U crocoObl e€ m3MeHeHus. KomuuectBo temnoTel u pabota. BHyTpeHHss
SHEPIusl OJJHOATOMHOTO HAEaNIbHOro ra3a. Buasl Temonepenadn: TEMIONPOBOIHOCTD,
KOHBEKLIMSI, U3TydyeHHE. YIelIbHAas TEIUIOEMKOCTh BellecTBa. KOJIMYECTBO TEIUIIOTHI
IpU TEIUIoNEepeaye.

[lonsitue 00 amuabatHOM mporecce. [lepBblif  3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue mepBOro 3aKOHa TEPMOAMHAMHUKUA K u3ompoieccaMm. ['padudeckas
UHTEpIpeTaIys padoThI rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTuMoCTh IPOIIECCOB B IPUPO/IC.

TennoBeie MamuHbl. [IpuHIMIBI TeHCTBUS TEIUIOBBIX MamiuH. [Ipeobpa3oBanus
SHEPIrUM B TEIUIOBBIX MamuHax. KosdduimeHt mnone3Horo neWcTBHs TEIUIOBOM
mamuHbl. [{ukn KapHo u ero kosdduimenT mone3Horo AEHCTBUS. DKOJIOTHYECKUE
MPOOIEMBI TETIJIOIHEPTETHKH.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHHE:  JIBUTATEllb
BHYTPEHHETO CTOpaHwUsl, OBITOBOW XOJOAUIBHUK, KOHTUIITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPTUH Teja MPU COBEPILICHUH PadOThI: BBUIET IPOOKHU
13 OyTBUTKH TOJ] JICHCTBUEM CKAaTOTO BO3/1yXa, HarpeBaHue 3(pupa B IATYHHOU TpyOKe
MyTEM TpeHUs (BUACOJIEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTypbl) Tejla Npy TeIionepeaye.

OnbIT 0 aabaTHOMY PACIIUPEHUIO BO3/TyXa (OMBIT C BO3IYITHBIM OTHUBOM).




Mopenu napoBoid TypOWHBI, ABUIaTeisi BHYTPEHHETO CrOpaHHs, PEaKTUBHOTO
JBATATEJIS.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun eeujecmea. Pazoevle nepexool

[TapooOpa3zoBanue u kouaeHcanus. McmapeHue u kuneHwe. AOCONIOTHAsS U
OTHOCHUTENIbHAS BIIAXKHOCTh BO3Ayxa. HacelmeHHsll mnap. YaenpHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhbl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucramnumueckue u amopdHbie Teina. AHU30TPONUS CBOMCTB
kpuctamioB. JKunkue kpuctamwiel. CoBpeMeHHble Martepuanbl. [lnaBienue u
KpUCTaIM3anus. Y iefapHas Teriora miasnerus. Cyomumanus.

VYpaBHeHUE TEMIIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHUSI COBPEMEHHBIX MaTEPUAIIOB, B TOM
YUCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco0bl N3MepeHus BIaKHOCTH.

Habmronenune HarpeBaHust U IJ1aBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3MepeHne OTHOCUTENIBHOM BIa>KHOCTH BO31yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3auus Tel. DIEKTpUUecKui 3apsan. JIBa BHIA 3IEKTPUUYECKUX 3apsIOB.
[TpoBOAHUKH, AUAIIEKTPUKNA U MOJYIPOBOJAHUKUA. 3aKOH COXPAHEHUS JIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue 3apsgoB. 3akoH Kynona. TodedHbI 3JE€KTpUUECKUN 3apsl.
Onektpuueckoe moJjie.  Hampsok€HHOCTh — 3nekTpudeckoro  mnosst.  [lpuHiun
CYHEPIIO3ULUH IEKTPUUECKUX MOJEH. JINHUN HANPSKEHHOCTHU JEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratnyeckoro mois. IloreHnman. PasHOCTh MOTEHITMANOB.

HpOBOI[HI/IKI/I H  JUDJICKTPUKHM B JJICKTPOCTATHYCCKOM IIOJIC. I[I/IBJIGKTPI/I‘—IGCKEUI
IIPOHULIACMOCTD.

OnekTpoéMKocTh. KoHaeHcaTtop. DNeKTpOEMKOCTh IUIOCKOIO0 KOHJAEHCATOopa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnuecknue yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: IIIEKTPOCKOII,
AIEKTPOMETP,  DBJEKTPOCTATHYECKass  3alluTa, 3a3€MJICHHUE  BJIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWUHBIN IPUHTED.




Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Had3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTbD JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUJIOIIaAu IJIACTHH,
PaCCTOSIHUA MEXY HUMH U JUAJIECKTPUYECKON TPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

N3Mmepenne 3neKTpo€MKOCTH KOHIEHCATOPaA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUYECKUM  TOK. YCIIOBUSL CYIIECTBOBAHMS  DIIEKTPUUECKOIO  TOKAa.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 1Jis yyacTka LEenu.

DJIEKTPUUYECKOE  COMPOTUBJICHUE. Y IEJIIbHOE  CONPOTUBIICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTUMHEHNE MPOBOIHUKOB.

PaGora  anexTpuueckoro - TOKa. 3akoH  Jlxoyns—Jlenma.  MoIIHOCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3aKOH
Owma 1t OTHOM (3aMKHYTOM) AiiekTpuueckoi 1enu. Kopotkoe 3amMbikaHue.

DNEeKTpOHHAsI TPOBOJAMMOCTh TBEPABIX METAILIOB. 3ABUCUMOCTh CONPOTHBIICHUS
METaJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOgHUKH. CobcTBeHHas u MpUMeCHast MIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNeKTpUYeCKuid  TOK B pacTBOpax U paciulaBax  JJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DneKTpuuecKuid TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITEILHBIN pa3psi.
Monnus. [1na3zma.

TexHuuecknue yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHUKH TOKA, DIJIEKTPOHArpeBaTelibHble  MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUSA, BAKYyMHBIH TUOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYIPOBOAHUKOBBIN TUOJ], TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COIPOTUBIICHUA UWIAHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOT0 CEYEHHS U MaTepHUala.




CMmelanHoOe COeIMHEHNE NPOBOIHUKOB.

[Ipsmoe  u3MepeHHe  DIEKTpoABWXKyHIEW Ccuiabl. KopoTkoe  3aMblkaHue
rajJbBaHUYECKOTO DJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHMOCTB CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa v IPOBOJAUMOCTD BO31yXa.

OnHOCTOPOHHSSI IPOBOJUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne cMEmaHHOIO COEIUHEHNS PE3UCTOPOB.

N3Mmepenune dIEKTPOABUKYLIEH CWIBI HCTOYHHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habmronenue anexrponusa.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce OCylIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MaTEeMAaTHKH,
OMOJOTUHU, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIE C H3YYEHMEM METOJOB HAay4yHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIN (aKT, runoresa, pusnueckas BeIMYMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SIKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxka: pelieHne CUCTEMbl YpaBHEHHH, jJuHeWHas (yHKUus, mapabona,

runepOosia, UX TpaduKd U CBONCTBA, TPUTOHOMETpHUUYECKHEe GYHKIHUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U
UX MPOEKIUU HA OCU KOOPJAHHAT, CI0KEHHE BEKTOPOB.

buonocus: mexanwdeckoe IBIKEHHWE B JKMBOM mpupoze, auddysus, ocmoc,
TEIUIOOOMEH >KMBBIX OPraHW3MOB (BUIBI TEIUIONEPENayu, TEIUIOBOE paBHOBECHE),

AJIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEILIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPJBIX TEJN, KUJIKOCTEW U Ta3o0B,
AJEKTPUYECKUE CBOMCTBA METAJIIIOB, AJIEKTPOJIMTUYECKAS TUCCOLMALINS, TaJlbBAHUKA.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeodpa3oBaHe JABKCHUH C UCIOJI30BAHHEM MEXaHU3MOB, yUET
TPEHUsI B TEXHHMKE, NOALIMITHUKH, WCIIOJb30BAHUE 3aKOHA COXPAHEHUs HMIIYJIbCa B
TeXHUKe (pakera, BOAOMET U APYrUe), JBUraTEIb BHYTPEHHErO CrOpaHMs, MapoBas
TypOuHa, OBITOBOW  XOJOMWIBHUK, KOHIWUIIMOHEP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCJIE HAHOMATEpPUAJIOB, WU HAHOTEXHOJOTHH,
ANEKTPOCTATUYECKAsT 3alUTa, 3a3€MJIEHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYWUHBIM
MIPUHTEP, AJIEKTPOHArpeBaTEIbHbIE MPUOOPHI, SIEKTPOOCBETUTENIbHBIE MNPHUOOPHI,
rajbBaHUKA.




IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA [IPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mpeamera «®Pusznka» Ha YpPOBHE CpeAHET0o OOIIEeTo
oOpaszoBanus (0a30BbI YpOBEHB) [OJDKHO OOECHEUUTh JOCTHIKEHHUE CIEAYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTAaThl OCBOEHUS y4yeOHoro mnpeamera «DU3MKa» TOJIKHBI
OoTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYy4YalOIIMUXCA  PYKOBOJICTBOBATHCS
c(OpMHUPOBAHHON BHYTPEHHEW TO3MIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlui,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUW,  COOTBETCTBYIOLIMX
TPaJIULIUOHHBIM IIEHHOCTSIM POCCUIMCKOTO 00IIeCTBA, PACIIMPEHHUE KU3HEHHOTO OTbITa
U OmbITa JIEITEIBHOCTH B IMPOILECCE pEalu3al OCHOBHBIX HANpPAaBIIECHUM
BOCIIUTATENIbHOW JIEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TO3UIMU OOYYAIOMIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;

OPUHATUE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX  TI'YMAaHUCTHYECKHX U
JIEMOKPaTHYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JACSATEIBHOCTH B HHTEPECAX TPakJIaHCKOIro
o011ecTBa, yyacTBOBaTh B CaMOYIIpaBJI€HUH B 00pa30BaTeIbHOM OpraHU3aluy;

YMEHHE B3aUMOJIEHCTBOBATH C COLMAIIBHBIMM MHCTUTYTaMH B COOTBETCTBUH C UX
(YHKUMSIMU U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOMN U BOJOHTEPCKOU IEATEIBbHOCTH;

2) MATPHOTUYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHONICHHE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTH)KCHHSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 WM TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHE JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTH4eCKOr0 BOCTIUTAHUSI:

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:




MHTEPEC K Pa3IMYHBIM cpepam npodhecCuOHANbHON AESTENbHOCTH, B TOM UYHUCIE
CBSI3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp OynyIIei
npodeccun 1 peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUI0O M CaMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpbl, OCO3HAHHME TJI00aJIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBJICHUE JCKWCTBUM B OKPYXKAKOLIEW Cpele HAa OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEIbHOCTH 3KOJIOTMYECKON HANpaBiIeHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUMU 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAYYHOM JIeSITEbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YyUCHHUS
(GU3MKK  OCYIIECTBISATH  NPOEKTHYID W MCCIEHOBATENbCKYIO  JEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEILHO (hOPMYJIMPOBATH M aKTYaTU3HPOBATH MPOOIEMY, pacCMaTPUBATH
€€ BCECTOPOHHE;
ONPENENIATh LENU JACATEIbHOCTH, 3aJaBaTh IMapaMEeTpPbl W KPUTEPUU HUX
JIOCTHIKCHUS;
BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B PacCMaTPUBAEMBIX (DU3NUECKUX
SIBJICHUSAX;

pa3pabaThiBaTh IUIAH PEMICHHUS MPOOJIEeMbl C YYE€TOM aHaIM3a HUMEIOIUXCS
MAaTepUaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIbHOCTb, OLIEHHMBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITETbHOCTH;

KOOPJIWHUPOBATh U BBIMOJHATH pabOTy B YCIOBHUSX PeajbHOIr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbIe uccienoBaTebCKHe 1eMCTBUS.

BJIAJICTh HAy4YHOHW TEPMHUHOJIOTUEH, KIIOUYEBBIMU TMOHATUSIMHU M METOJaMU

bu3nUYecKor HayKH;




BJIaJIETh HaBBIKAMHU y4eOHO-MCCIIEOBATEIBCKON M TMPOEKTHOW NEATEIHHOCTH B
00nacTH (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOHMCKY
METOJIOB pEIIeHUs 3a1ad (PU3UYECKOro COJEpKaHus, MNPUMEHEHHUIO pPa3IuIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BUAAMH JESATEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
MHTEpIpeTaln, TPeoOpa3oBaHUIO U MMPUMEHEHHIO B Pa3IMYHBIX YICOHBIX CUTYaIIHAX,
B TOM YHCJIE IPU CO3/IaHUU YUYEOHBIX MPOCKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATh  TMPUYMHHO-CICACTBEHHBIE CBSI3M W aKTyalIM3MpOBaTh  3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI JUIsl JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH TMOJTYYCHHBIE B XOJ€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHICCKH

OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTh U (GOPMYIHpPOBAaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOM
JESITENBHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (HUBUKU;
J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTHUECKYI0  0O0JacTh

YKU3HEICATCIbHOCTH,;
yYMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCcTeH;

BBIJIBUTATh HOBBIC HJICH, ITPEIaraTh OpUTHHAIBHBIC TTOIXO0JIBI U PEIICHUS;

CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONIHE aIbTePHATUBHBIC PCIIICHHUS.

PabGora ¢ undgopmanmeii:

BJIJICTh HABBIKAMH ITOJIYYCHHUS HHPOpMANMK (DHU3UICCKOTO COACPKAHHS U3
UCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIISCTBIATh IIOWCK, aHaJu3,
CHUCTCMATH3alMI0 M MHTEPIPETAMI0 HH(DOpPMAIMU pA3IMYHBIX BHJIOB U (HopM
IPEJICTABIICHUS;

OIICHMBATh JIOCTOBEPHOCTh MH(POPMAITUH;

UCII0JIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHM
B pCHICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPTaHU3AIMOHHBIX 3aJa49 C
coOmoeHneM TpeOOBaHWM JPrOHOMHUKH, TEXHHMKH O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHrs, TPAaBOBBIX W OATUYECKUX HOPM, HOpM HHGOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYECKOTO COJEP)KAHMS B PA3IUUYHBIX (opMaTax ¢ y4ETom
Ha3HAYCHUs WHOOPMAIMA W IICJIECBOM ayJIUTOPHH, BBHIOHMpas ONTHMaIbHYIO (GOpMy
MIPEACTABICHUS ¥ BU3YaJIU3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIICCTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU M BO BHE-YPOUHOU EITEILHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyalluid U CMSIT4aTh KOH(IUKTHL,
pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHS C MCIIOIb30BAHUEM
SI3BIKOBBIX CPEJICTB;




IIOHMUMAaTh W MCIIOJIB30BaTh IPEUMYLIECTBA KOMAHIHOW W WHIAUMBUAYAIbHOMN
paboThI;

BbIOMpATh TEMATUKy M METOAbl COBMECTHBIX JACHCTBUH € Y4€TOM OOIIKX
MHTEPECOB U BO3MOKHOCTEH KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHUMATh  LEJIA  COBMECTHOM  JEATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPJAVUHUPOBATh JEUCTBUSA IO €€ JOCTHKEHUIO: COCTaBJATh IUIAH JACHUCTBUM,
pacupenensiTh pojdd € YY4ETOM MHEHUW YYaCTHHUKOB, OOCYXKIATh pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOErO BKJAJa M KaXJIOTO YYaCTHMKA KOMaHIbl B OOLIUH
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLEHUBATb WJAEU C IO3ULUU HOBU3HHBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh  I[O3UTUBHOE CTPATErMYeCKOe IIOBEACHHUE B  PA3JIUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHSI
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATENBHYIO JESITENBHOCTh B 00JacTH
GuU3MKM UM aCTPOHOMHUH, BBISIBISITH MNPOOJIEMBbI, CTaBUThb U  (QOPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEJILHO COCTAaBISATh IUIAH PEIICHUS pacYETHBIX M Ka4eCTBEHHBIX 3ajay,
IUTAaH BBIMOJTHEHUS MPAKTUYECKOM paboThl C y4€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIMOUYTCHHI;

J1aBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh  OCO3HAHHBIM  BBIOOpP, AapryMeHTHpOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHHIO U MPOSBICHUIO SPYAUIIMHA B 001acTH (HU3HKH,
MMOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/ICTh HABBIKAMH IMO3HABATEIBHONW PEQIICKCUN KaK OCO3HAHUS COBEPIIIAEMbBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUU Jisl OLIEHKHM CHUTYyallud, BbIOOpA BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKU K CBOEBPEMEHHO MPUHUMATh pEHICHUS MO0 HUX
CHUKEHUIO;




NpUHUMATh MOTHUBBI W apryMEHThl JAPYTHX TIPU aHajJu3e pPe3yJIbTaToB
TeSATEHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHThl JAPYTUX TIPU aHajJu3e pe3yIbTaToB
NESATEITHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce moCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMBI ITO
buzuke Ui YpOBHS  CpeIHEro olmero o0pa3oBaHUS y  O0yYarOIIMXCs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPEIITOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOUIETO0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BHJICTh HAIPABJICHHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBLHOU cepsl,
OBITH YBEPCHHBIM B ce0e;

CaMOpETYJUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMCHHE TNPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE  IIOBEJCHUE, CIIOCOOHOCTh  aJIaliTUPOBATBhCI K
HMOIMOHALHBIM U3MECHECHHUSIM M MPOSBJIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIUHU, BKJIIOYAIONICH CTpEMJICHUE K JIOCTH)KCHHIO IICJH |
yCIieXy, OINTHMH3M, WHHUIIMATUBHOCTh, YMCHHE JICHCTBOBaTh HCXOAS U3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSHUE

JIPYTUX, YAUTHIBATH €T0 MPU OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3pemiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (u3uku B (QOpMUpPOBaAHUHU
COBPEMEHHOM HAay4yHOW KapTUHBI MHpA, B PA3BUTUHU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHM, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHHS W3YyYCHHBIX (DHU3UYECKUX  MOJENCH:
MaTepHalibHass TOYKa, WHEpIMaNbHAas cCUcTeMa OTcu€Ta, abCOIMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIH CTPOEHHUSI Ta30B, KUAKOCTENM W TBEPIBIX TEJ, TOUYECYHBIN
AIEKTPUYCCKUN 3apsi/l PU pelIeHnH (PU3NIECKUX 3a71aY;

pacno3HaBaTh (QU3NUYECKHUE SIBICHUS (TIPOIECCHI) M OOBSCHATh MX HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM CTPOEHMS BEUIECTBA U
AJIEKTPOJUHAMUKNA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJWHEHHOE JIBUKECHHE,
CBOOOJIHOE MAaJICHUE Tell, JBUKEHHUE MO OKPY>KHOCTH, UHEPIHUs, B3aUMOJICHCTBUE TEJl,




¢ dy3ust, OpOyHOBCKOE JBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3MEHEHUE
o0béMa Ten NpU HarpeBaHWM (OXJIAXKIEHUH), TEIUIOBOE pPABHOBECHE, HCHApEHHUE,
KOHJEHCAlusl, IUIaBICHUE, KPUCTAIUIM3alMsl, KUIIEHUWE, BIAXHOCTh BO3AYyXa,
MOBBIIICHUE JABJEHHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXKIY
napamMeTpaMH COCTOSIHUA Ta3a B M30IpOIeccax, dJIEKTpU3alMsl Tej, B3aUuMOJICHCTBHUE
3apsJI0B;

OMHUCHIBATh MEXAaHWYECKOE [BH)KCHHUE, WCIHOJIb3ysl (U3UYECKUE BEIIMYUHBI:
KOOpJIMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUla, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, IOTEHIMalbHAas JHEpPrus, MeXaHuueckas padora,
MEeXaHUYecKasi MOIITHOCTh; TIPU OMTMCAHUM TIPABUJIBHO TPAKTOBATH (PU3UUYECKHUI CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAYCHHUS] U €AUHUIBI, HAXOAUTh (HOPMYIIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMU BEJIMUMHAMU;

OMHCHIBATh U3YUYCHHBIC TETUIOBBIC CBOMCTBA TEJ U TEIIOBHIC SBICHUS, UCTIONB3YS
dbu3nveckue BEIUYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeAHss KUHETHYEeCKasl
HHEPrUs Xa0TUYECKOTO ABUKEHUSI MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSS JHEprus, padora raza, Ko3Q(GUIHUEHT IMOJIE3HOTO
JEWCTBHS TETIJIOBOTO JIBUTATEJISI; TIPU ONMUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUIMA
CMBICJI MCTIOJIb3YEMBIX BEJIMUMH, UX O003HAYCHHUS M C€IMHUIIBI, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMU BETUUMHAM;

ONMUCHIBATh HU3YUYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA M JIIEKTPUUYECKHE
ABJIeHUS (TIPOIECCHI), HMCTONB3Yysd (U3UUECKUE BEIMYUHBI: AIEKTPUUECKUN 3apsij,
ANEKTPUUYECKOE TOJIE, HAMPSKEHHOCTD MOJIS], MOTEHIMAI, PA3HOCTh MOTEHIIUAIOB; MPH
ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCHOIB3YEMBbIX BEJIMYMH, UX
0003HaUYEHUS M €IUHUIIBI, YKA3bIBATh (DOPMYJIIBI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C APYTMMU BEJINUYNHAMU;

aHANMM3UPOBATh (PU3MYECKUE TMPOLECCHl M SBICHUS, HCIONB3YS (PU3MUECKHE
3aKOHbl M TMPUHIUIIBI: 3aKOH BcemupHoro tarotenwus, |, Il u 11l 3akonsr HproToHa,
3aKOH COXpaHEHHS MEXaHMYECKON >HEPruH, 3aKOH COXPAaHEHUsS MMMYJbCa, TPUHIUII
CyNEepHo3uLMA CUJI, MPUHIMUI PABHONPABUS HWHEPUHUAIBHBIX CHCTEM OTCUETA,
MOJIEKYISIPHO-KUHETHYECKYIO TEOPHUIO CTPOCHHS BEUIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpelHel KUHETUYECKOW DSHEPruH TEIUIOBOTO JBMKEHHUS MOJEKYlT ¢ abCOIIOTHOM
TEMIIEpaTypO, MEepPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS DJIEKTPHUUYECKOTO
3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYHO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOE BBIPAXKEHUE U YCIOBUS (IpaHULbl, 00JaCTH) TIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIUIBI JACHCTBUS MaIlWH, TPUOOPOB U TEXHHUUECKUX
YCTPOKNCTB; pa3inyaTh YCIOBHS MX O€30MacHOr0 WCIOJIB30BAHMS B IOBCEIHEBHOU
KU3HHU;

BBINIOJIHSITh  OKCIIEPUMEHTBHI 10 HUCCIEJOBAHUIO (PUBMUECKUX SABICHUU U
MPOILIECCOB C KCIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX HW3MEPEHUM, MpU 3TOM




dbopmynupoBaTh MpodlieMy/3aqadyy U TUIOTE3y y4eOHOro SKCIEpPUMEHTa, COOMpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO 000PYAOBAHUS, MPOBOIUTH OMBIT U (POPMYIHPOBATH

BBIBO/IbI;

OCYIIECTBIITh MPSIMbIE M KOCBEHHBIE U3MEpEHUsS (U3UYECKUX BEJIMYMH, TPU
9TOM BBIOUpATh ONTUMAJLHBIA CHOCO0 HM3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAY  (U3UUecKuMU  BEIUYMHAMH  C
WCMOJIb30BAHUEM TMPSIMBIX HM3MEPEHUM, NOpPU 3TOM KOHCTPYHMPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yJbTAaThl MOJYYCHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIUYUH B BHJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJibTaTaM UCCISI0BAHNUS,

coOmoaTh npaBuia O€30MacHOr0 TpyJda MpH MPOBEJCHUU HCCIEIOBAHUN B
paMKax y4eOHOro DSKCHEpPUMEHTa, Y4YEOHO-UCCIIEIOBATEIbCKOM U  NPOEKTHOU
JESTENbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOHWCTB M JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THBIC 3a/1aUd C SABHO 33JaHHON (DPU3UYECKON MOJIENBIO, UCIIONb3YS
dbu3uYecKre 3aKOHbI U TPUHIIMIIBI, HA OCHOBE aHajW3a YCJIOBHUS 3ajlaud BbIOUpATh
(bU3UYECKyI0 MOJEb, BBIICIATh (PU3MUECKUE BETUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE
IUIsi €€ pelIeHUs, MPOBOJUTH PACUE€Thl M OLIEHUBATH PEATBHOCTh MOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIHUMHBI;

pemaTh KaueCTBEHHBIE 3aJlauyd: BBICTPAUMBATh JIOTUYECKH HENPOTUBOPEUYUBYIO
LEMOYKY PpACCYKIECHHM C ONOpOd Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue siBICHMUS;

UCIIOJIb30BaTh MPU PEHICHUH Y4eOHBIX 3a/lady COBpPEMEHHbIE WH(OpMAIMOHHBIE
TEXHOJIOTUU [JIs TOMCKA, CTPYKTYPUPOBAHUS, HWHTEPHPETALMU U MPEACTABICHUS
y4eOHOW W HAy4YHO-TIOMYJSpHOW HWHOOpMAIMM, TOJYYCHHOH W3 pa3IUYHBbIX
MUCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH TPHUMEPHI BKJIaJa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKHU, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U
TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHMS MO (DU3UKE B MOBCEIHEBHOW KU3HU JUIS
oOecrieueHusi 0O€30MACHOCTH MpU OOpalleHHuH C TNpUOOpaMU M TEXHUYECKHUMU
YCTPONCTBAMHU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIIOJCHUS HOPM DSKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

pabotaTh B TpyNIe C BBIMOJHEHUEM PA3IMYHBIX COLHUAIBHBIX  POJICH,
IJIAaHUPOBaTh pabOTy TPYNIbl, pPALUMOHAIBHO pACOpPENeNaTh OOS3aHHOCTU H
IJIAHUPOBATh JIESITENILHOCTh B HECTAHJAPTHBIX CHUTyalusAX, aJICKBAaTHO OLIEHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.




TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Kouun4yecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)

Konrpoabubie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI pecypebi

Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O IIO3HAHUA

bubmmoreka [{OK

1.1 dusznka 1 METOBI HAYYHOT'O O3HAHUS 2
a yi https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paszpen 2. MEXAHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

2.1 Kunemaruka

2.2 JlnHamuka

2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE

Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 bubnuoreka [IOK
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [IOK
@Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72

3.1

3.2 OCHOBBI TEPMOJUHAMUKHI 10

3.3



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

Hroro no pazneny

Paznea 4. JIEKTPOJAMHAMUKA

4.1

DNeKTpocTaTuKa

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

4.2

[TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B

Pa3IMIHBIX Cpeaax

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacos

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYeHU s

JIEKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU A
OKPYXKAIOILEro MUpa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Ponb u Mecto pusuku B
(hopMuUPOBaHUHN COBPEMEHHON
Hay4YHOU KapTHHBI MUpPa, B
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

Mexannueckoe OBUKEHHUE.
OTHOCHTENLHOCTh MEXAHNYECKOTO
newkeHus. [lepemenienre, CKOPOCTbh,
YCKOPEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3620

PaBHOYCKOpeHHOG HpHMOJ'II/IHeI/IVHOC
JABUXKCHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372e

CBoboaHoe majieHre. Y CKopeHue
cBOOOIHOTO MaIeHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0c39cc

KpuBonnHeiiHOe nBUXKEHUE.
JIBr>keHre MaTepuaibHOM TOUKH 10

OKPYXHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3ada

HpI/IHHI/IH OTHOCHUTEIBHOCTH [ anmuies.

bu6mmoreka [JOK
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NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

Cyneprno3uiuu cuil. Bropou 3akox
HeroTona aiis MarepuanbHOU TOYKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproTona nis
MaTepUaIbHbIX TOUYEK

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

bu6moreka [IOK
https://m.edsoo.ru/ff0c3el8

Cuna tpenus. Koapduunent tpenus.
Cuna conpoTUBIEHUS NPHU IBUKEHUU
TeJla B )KUJKOCTHU MJIU ras3e

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

[ToctynarenbHOE M BpalaTeabHOE
JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea.
MowmenT cuibl. I1medo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TeNa

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

Nmnynbc maTepuasbHON TOUKH,
CUCTEMbI MaTepUaIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbCca. PeakTHBHOE IBUYKEHHE

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

PaboTa 1 MOIITHOCTH CHJIBIL.
Kunernueckas sHeprusi MaTepualbHON
ToukH. Teopema 00 H3MEHEHHUH
KUHETUYECKOW SHEPTUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

IloTenumnanbHas OHEPrus.

bu6mmoreka [JOK
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[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

HOTGHHI/I&JII)HI)IG 1 HCTIOTCHI U AJIbHBIC

cuitel. CBs3b paboTHI

HEMOTCHI[UAJIbBHBIX CUJI C UBSMCHCHUEM
MEXaHUYECKOU OHEPTUH CUCTEMBI TCII.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOI\/’I 3HepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

OCHOBHBIE TIOJIOKCHHUST MOJICKYJISIPHO-
KUHETHYECKOH TeoprH. bpoyHOBCKOE
newkenue. duddysus

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

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE
ypaBaenne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
CpeHEH KMHETUYECKON dHEPTUU
JIB)KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeitpona

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c511e

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

JlabopaTtopHnas pabota
«MccnenoBanue 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

N3omporiecchl B UI€allbHOM ra3e u ux
rpaduvIecKoe mpeICTaBICHNUE

bu6moreka [IOK
https://m.edsoo.ru/ff0c570e

Buyrpennsisa sneprust
TEPMOIMHAMUYECKOU CUCTEMBI U
crocoOrI e¢ u3MeHenns. KonmyectBo
TEIJIOTHl U paboTa. BHyTpeHHsIs
SHEPrus 0JJHOATOMHOI'O UJI€AJIbBHOTO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

Buapl Teronepenaun

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

VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
KonundecTBo TEnaoThl npu

TCIUIonepeaaic. A,Z[Ha6aTHLIfI mponecc

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

HepBLIfI 3aKOH TCpMOJUHAMHUKU U €O
MNPUMCHCHUC K U30IIpoLcccaM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5efc

HeoOGpatumocTs nporeccoB B

bu6mmoreka [JOK
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npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi
MAaIlIUHEI

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c600a

uxn Kapuo u ero KII[

DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETHKH

O606maromuii ypok «MoJiekynspHas
¢uzuka. OCHOBBI TEPMOIUHAMUKIY

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6938

KonTponbHas paborta o teme
«MomnekynsapHas ¢puznka. OCHOBBI
TEPMOJUHAMUKN>

bu6moreka [IOK
https://m.edsoo.ru/ff0c6a50

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurneHne

bu6moreka [IOK
https://m.edsoo.ru/ff0c63b6

AOCoIIIoTHAs. 1 OTHOCHUTEIIbHAS
BJIAXKHOCTH BO3Ayxa. HachlleHHBII
nap

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

Trepnoe Teno. Kpucrammyeckue u
amopdHbIe TeJa. AHU30TPOITHS
CBOMCTB KpHCTasLioB. JKujakue
kpuctauibl. COBpEMEHHbIE MaTEpPHaIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

IInaBnenue u KpucCTaJuin3anusl.
VY aenbHas TemjioTa MjaBJICHUS.

Cybnumarnus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6708

ypaBHeHI/IC TEIUIOBOro OanaHca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6820

3J'IeKTpI/IBaI_[I/I$I TCII. 9J'ICKTI)I/I‘-ICCKI/II/Iv
3apsn. Z[Ba BHJA SJICKTPUUCCKUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6bcc
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3apsI0B

[IpoBOAHUKH, TUIIEKTPUKHU U
MOJIYITPOBOIHUKHU. 3aKOH COXPAHECHHUS
JNEKTPUYECKOT O 3apsija

bubmmorexa [{OK
https://m.edsoo.ru/ff0c6bcc

BsaumoneuncTBue 3apsioB. 3akoH
Kynona. Toue4nsn aeKTpU4ECKUN
3apsg

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c6ced

Hanpsisk€HHOCTB IEKTPUYECKOTro
nons. [IpuHnmn cyneprnosunun
ANEKTpUYECKUX nojeu. JInnun
HAIPSKEHHOCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c6df2

PaboTa cun a7eKTpoCTaTHIeCKOTo
noud. [loreruuman. PazHocts
IOTEHI[MAIOB

bu6moreka [IOK
https://m.edsoo.ru/ff0c6f00

[TpoBOAHMKHN W AUDIIEKTPUKH B
ANEKTPOCTATHYECKOM II0JIE.
JlusnekTpudueckasi IpOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

DnekTpoeMKocTh. KoHnaencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
KOHJIEHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

JlaGopaTtopHas pabdorta "H3mepeHue

3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
KOHJIEHCATOPOB, KOIMMUPOBAIBHOTO
arrapara, CTpyHHOro puHTepa.
DNeKTpocTaTUYeCKas 3alluTa.
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3azemiieHHE IEKTPONPUOOPOB

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

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

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

HOJ'IyrIpOBOI[HI/IKI/I, HUX COOCTBEHHAs U

IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DNEKTPUUECKUU TOK B PACTBOPAX U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DNeKTpoIn3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

DNEKTPUUYECKUU TOK B Ta3ax.
CaMOCTOSITENILHBIA U

HECaMOCTOSTEIbHBIN pa3psa. MoJHus.

IImazma

bubmmorexa [{OK
https://m.edsoo.ru/ff0c84ae

DnexTpuueckrue npuOopsl U
YCTPOWCTBA M UX MTPAKTUIECKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€3011aCHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ff0c86fc

O6006maromuit ypok
«ONeKTPOANHAMUKAY

bu6moreka [IOK
https://m.edsoo.ru/ff0c88be

KonTtponsHas padoTa o teme
«Inekrpocraruka. [locTossHHBIN
3neKTpuueckuii Tok. Toku B

PA3JIMYIHBIX CPCAAX»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

Pe3epBHblit ypok. KonTposibHas
pabota 1o Teme "IIeKTpoIMHaAMHKA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

68

PesepBubIit ypok. O600maromui ypok
no temam 10 kacca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

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

» dusuka, 10 kinace/ Msikumies .41, [lerpoa M. A., CtenanoB C.B. u apyrue,

OO0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuimoHepHOe

O6III€CTBO «HBJI&TCJIBCTBO «HpOCBGIIIGHI/Ie»

dusuka 10kmacce/ B.A. KacbaHoB

METOANUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
CIIPAaBOYHUKH

JIEMO-BEpPCUU

MU P®POBBIE OBPA30OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
UHTEPHET
https://m.edsoo.ru

resh.edu.ru




