


HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YPOBHS HA YPOBHE CPEIHErO OOIIEro
oOpazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHWH W TpeOOBaHWI K pe3ysibTaram
OCBOCHHMSI OCHOBHOM 0Opa3oBaTeNbHOM MpOrpammbl, mpeactaBicHHbIXx B OI'OC
COO, a Takxke ¢ y4éToMm (QeacpanbHOil paboyeil mporpaMMbl BOCIUTAHUS W
KOHUENIMKM MpenofgaBaHusi ydyeOHoro npeamera «Dusnka» B 00pa3oBaTeNbHBIX
opraHu3anuax Poccniickoit Oenepanuu, peaU3yIOLINX OCHOBHBI€
00pa3oBaTenbHBIE TPOrPAMMBI.

Copepxanne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHUHBI Mupa oOywatommxcs 10-11 kiaccoB mnpu
oOyueHnH UX (U3HKE Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-ACATEIBHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeGoBanusm OI'OC COO
IUIAHUPYEMbIM JINYHOCTHBIM, MPEIMETHBIM W METAMPEIMETHBIM pe3ybTaTaM
00y4YeHus, a TAKKE YUYUTHIBACT HEOOXOAMMOCTh PEATM3ALMN MEKITPEIMETHBIX
cBsizell (PU3MKM C €CTECTBEHHO-HAYYHBIMM YU€OHBIMM TpeaMmeramu. B Hei
OTPEACTISIFOTCS OCHOBHBIE LEIN M3YUYEHUs (PM3WKHA HA YPOBHE CPEAHEr0 OOIIETO
00pa3oBaHusl, MNIAHUPYEMBIC PE3YJIBTATHl OCBOCHUS Kypca (PU3MKHW: JTMYHOCTHBIE,
METaNpPEAMETHBIC, TPEAMETHBIE (Ha 0a30BOM YPOBHE).

[TporpaMma o Gpu3nKe BKIIFOYAET:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (pr3rku Ha 0A30BOM YPOBHE, B

TOM YHMCJIE MPEAMETHBIC PE3YABTATHI IO roj1aM 00yYEHUS,

e COJEpKaHME YUEOHOro nmpeamera « u3nka» 1o rojam o0yudeHusl.

duznka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHPOJBI, BBICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAI B CUCTEMY
3HaHui 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CCTEMOOOpa3yOIMii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX PEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
Jekar B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoid reorpagueli W acTpoHoMuEl. Hcmonb3oBaHWE W AKTUBHOE
OPUMEHEHUE  (M3MYECKUMX 3HAHWA  ONpPENENsIeT XapakTep W Pa3BHUTHE
Pa3HOOOPA3HBIX TEXHONOIWA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIYYCHHs] HOBBIX MAaTEPUAlOB C 33JaHHBIMA CBOWCTBAMU W JPYIHX.
Hzyuenne (u3MKM BHOCUT OCHOBHOW BKJIaJl B (POPMHUPOBAHUE €CTECTBEHHO-
HAY4YHON KapTHHBI MUpa oOyyaroumxcs, B (OPMUPOBAHUE YMECHUN MPUMEHSTH
HAYYHbI METOJI MO3HAHUS MPU BBHITIOJTHEHUN UMHU YUEOHBIX UCCIICIOBAHUH.

B ocHoBy Kkypca (u3uku Uisi YPOBHS CpeaHEro oOmero o0Opa3oBaHUs
NOJIOKEH PAX MACH, KOTOPBIE MOXHO pPaccMarpuBaTh KakK MPUHLHMIBI €ro
NOCTPOCHHUSI.



Hoes yerocmmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COACPXKUT MaTEPHall U3 BCEX Pa3/EioB (PU3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Martepuan Kypca (u3HKu
00beIMHEH BOKPYTr (U3MYeCKMX Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBAHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoesn eymanumapuzayuu. E€ peanusauus NPEANONaracT HCIOIb30BAHNAEC
TYMaHUTAPHOTO MOTEHIMAIA (U3NYECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMUYECKHUMH MPOOJIIEMAMH.

Hoes  npuxnaonoii  nanpasiennocmu. Kypc  (u3ukm  npeamonaraer
3HAKOMCTBO C INUPOKHM KPYIOM TEXHUYECKHX W TEXHOJOTMYECCKHX MPUIIOKCHUN
M3YYECHHBIX TEOPUI U 3aKOHOB.

Hoes oxonocusayuu  peanu3yercs TOCPEACTBOM BBEACHUS  DIIEMEHTOB
COJIEP)KaHUs, TMOCBSAMIEHHBIX SKOJOTMYECKMM MpOoOJIeMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npoOJiEM PallMOHAIBHOTO TPUPOIOTIONB30BAHUS M SKOJIOTMYECKOH 0€30MaCHOCTH.

CTep)KHEBBIMM 3JIEMEHTAMM Kypca (PU3MKM Ha YPOBHE CPEIHEr0 OOLIETO
oOpazoBaHus SBIAIOTCS (pu3nueckue Teopur ((PopMHpPOBAHUE MPEACTABICHUH O
CTPYKTYPE MOCTPOEHUsI (PU3UUYECKOM TEOpUH, posii (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHLMAIIOB B  COBPEMEHHBIX NPEIACTABJICHUAX O TNPUPOAE, TpaHMIAX
OPUMECHUMOCTH TEOpWH, JJI OINHCAHWUS ECTECTBEHHO-HAYYHBIX SIBJICHUA W
MPOLIECCOB).

CHCTEMHO-EATEILHOCTHBIA MOAX0A B Kypce (PH3UKM peamu3yeTcsl MPexe
BCEr0 3a CYET OPraHM3ALMK SKCICPUMEHTAIBHON AEATENBHOCTH O0YYarOUINXCS.
Jlnst  Ga3oBOro ypoBHsE Kypca (M3MKM — 3TO HCHOJb30BAHHE CHCTEMBbI
(pPOHTAIBHBIX KPAaTKOBPEMEHHBIX JSKCIICPUMEHTOB W J1a0OPaTOpHBIX paloT,
KOTOPBIE B MporpaMme no (pusmke oObEIMHEHBI B OOUIMI CHUCOK YYEHUUYECKUX
MpakTU4YECKUX paboT. BhIJENICHNE B YKa3aHHOM MepeyHe JadopaTopHBIX padorT,
OPOBOAMMBIX JJISi KOHTPOJSL M OLICHKM, OCYIIECTBISIETCS  yYACTHUKAMHU
0o0pa3oBaTeabHOTO  MPOLECcca HUCXOJs M3  OCOOCHHOCTEH TJIaHUPOBAHHS W
ocHaulcHuss kaOuHeta (Qusuku. [lpm sToM  obecneumBacTCsl  OBJIAJICHHUE
00y4arOIUMHUCS YMEHUSMHU MPOBOINUTH KOCBEHHBIC M3MEPECHHS, WCCIICIOBAHMS
3aBUCHUMOCTEN (DM3MYECKUX BEJIIMYMH M TOCTAHOBKY OMNBITOB MO IMPOBEPKE
NPEUIOKEHHBIX TUIIOTES.

Bonbimoe BHUMaHWE yAEHACTCS PEIICHUIO PACUYETHBIX M KAYECTBEHHBIX
3amad. [lpu 3TOM A pacyETHBIX 3a0a4 MPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3a1aHHOM (PU3NYECKON MOAECIBIO, MTO3BOJISIFOIINAE MPUMEHSATh U3YUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOIrO paszjeia Kypca, TaKk U UHTETPUPYS 3HAHUS U3
Pa3HbIX pa3ienoB. [lJis KaYeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a/aHUsl HA
00bsICHEHUE TPOTeKaHUs (U3NUYECKUX SIBJICHUNA M TPOLIECCOB B OKpYXKarolei
JKU3HM, TpeOyroume BbIOOpa (PU3MYECKON MOJECNHM JUIsl CUTYallMM MPAKTUKO-
OPUEHTHPOBAHHOIO XapakKTepa.

B coorBerctBum ¢ tpeboBaHusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O00€CIeYeHU0 ydeOHOTO mporecca 0a30Bblii yPOBEHb Kypca
(PM3HKK HA YPOBHE CPEAHETO O0IIEro 0OPa30BaHuUs JOJKEH U3yYaThCsl B YCIOBUSX
OPEIMETHOrO0 KaOuHeTa (PM3MKM WM B YCJIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa
MPEJAMETOB €CTECTBEHHO-HAYYHOrO IMKiIa. B kaOuHere (U3MKM JOKHO OBITh
HEOOXOUMOE JIabOPAaTOPHOE OOOPYAOBAHME IS BBHIMOJHEHUS YKA3aHHbBIX B
nporpaMMe Mo (GpU3MKe YYCeHUUYECKUX MPAKTUYECKUX PAdOT M JIEMOHCTPALMOHHOE
000pyAOBaHUE.

JleMoHCTpalmoHHOe  00OpyJ0oBaHuEe (POPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi s
UCCJICAOBAaHMSI  M3y4aeMbIX  SBJICHWA W  MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKMX TPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE MAJiI YYEHHYECKHX MPAKTHYECKUX PadboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB M OOECMEUMBACTCS B PacuéTe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYalomuxcs. TeMaTUYeCKUe KOMILIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JIOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCMOJIb30BAHUN AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LICTISIMU U3YYEHUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

o (OpMHUpPOBAHUE MHTEPECA U CTPEMJICHHS OOYYAIOMIUXCS K HayYHOMY
U3YUEHUIO TPUPOABI, Pa3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

e Pa3BUTUE MPEJCTABICHUM O HAYYHOM METOJIC TIO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATELCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

o (OPMHUPOBAHUE HAYYHOTO MHUPOBO33PECHUS KaK pe3yJbTara M3Yy4YCHUs
OCHOB CTPOEHMS MaTepuk U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (opMUpOBaHUE YMEHUH OOBACHATH SBJICHUS C HCHOJIb30BAHUEM
(U3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIbCTBR;

o (opMHUpOBaHUE TPEACTABICHUNA O PO (PUMKU AJisl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTH>KEHHE ATHX LENel 00eCeYnBacTCs PEIICHUEM CIICAYIOMMAX 3a1a4 B

MPOLIECCE N3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;



e TMpPUOOPETEHWE  CUCTEMBI  3HAaHUH 00  o0mux  (QuMyecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOPUSIX, BKIIFOYass  MEXAHUKY,
MOJIEKYJISIPHYEO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYK (DM3HKY U
AJIEMEHTHI ACTPO(PU3HKHY;

o (opMHupoBaHME YMEHHMIA NOPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIs
OOBSICHEHMST (PU3MYECKUX SBICHUA B MNPUPOAE W IS MPUHATHUSA
MIPAKTUYECKUX PEIICHUI B MIOBCEIHEBHON JKU3HU,

e OCBOCHME CNOCOOOB PELIECHWS Pa3TUYHBIX 3a7a4 C SIBHO 3aJaHHOM
(U3NYECKO MOJENBIO, 3a1ay, MNOAPA3YMEBAKOIIAX CaMOCTOSTEIBHOE
co3anue (PU3NYECKON MOJENN, AICKBAaTHON YCIOBHSIM 331a4HU;

e TMOHMMAHWEC (PU3WYECKUX OCHOB M MPHUHLMIIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOLIY IO
cpeay;

e OBJIAJCHUE METOJAMHU CAMOCTOSITEILHOTO TJIAHMPOBAHWS W MPOBEACHHS
(PU3NYECKUX DKCIEPUMEHTOB, aHAIW3a M WHTEPIPETAlMA WH(OPMALUH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

e CO3JAHWEC YCIIOBWH IJI PA3BUTUSI YMEHHI MPOECKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKON IEATEITBHOCTH.

Ha wu3yuenue ¢usukm (6a30Bbli YPOBEHb) Ha YPOBHE CPEIHErO OOIIErOo
oOpa3oBaHusl ¢ YUYETOM OTKPBITOro menrpa " Touka pocra"otBoautcs 204 vaca: B
10 xnacce — 102 yvaca (3 4daca B Henenwo), B 11 kmacce — 102 gacos (3 yaca B
HEJIEIIO).

[Ipennaraemplii B mporpaMMe N0 (U3KMKE MEPEUEHb JIAOOPATOPHBIX W
NPAKTHYECKAX paboT SBISIETCS PEKOMEHAOBAHHBIM, YUWTENb JEJIAcT BBIOOP
NPOBEACHHUS JIAOOPATOPHBIX PA0OT M OMBITOB € YYETOM WHIWBHIYAJTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIACC

Pazpnen 1. ®u3uka 1 MeTOAbI HAYYHOTO NTO3HAHUA

du3rka — Hayka O npupone. HayuHble METOABI MO3HAHWS OKPYIKAOLIETO
mupa. Ponp 2KcnmepuMeHTa W TEOPUM B IPOLIECCE MMO3HAHUS PUPOIBL
OKCIIEPUMEHT B PU3HUKE.

MoaenupoBanue (PU3HUECKUX SBICHUM M mpoueccoB. HaydHBIE THIIOTESBI.
OU3NYECKUE 3aKOHBI U TEOPHH. | paHHIBl MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpyHIMD COOTBETCTBHS.

Pone u mMecro (u3nku B (OPMHUPOBAHMM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B MPAKTHYECCKON NEATETLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoropele W UU(POBBIE HM3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYHAKH.

Pazpnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABHKEHUE. OTHOCUTEILHOCTh MEXAHUYECKOTO JBUKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CUCTEMBI KOOpPIWHAT.
Cno>keHHe NEPEMELICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBWXCHHE. | 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, NYTH W MEPEMELICHUs
MaTEPUATBHONW TOUKHA OT BPEMEHHU.

CBoOoHOE AaZICHUE. Y CKOPEHHUE CBOOOTHOTO MaICHUSI.

KpuBonuueiiHoe  apwkeHue. J[B)KCHHME  MATE€pUAIbHOW  TOYKM 1O
OKPY>KHOCTH C MOCTOSIHHOM N0 MOAYJIKO CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHAsS
ckopoctb. [lepron u yacrora oOpameHus. LIeHTpOCTPpEMUTENBHOE YCKOPEHUE.

TexXHUUYECKHE YCTPOMCTBA M TNPAKTHYECKOE NPUMEHEHHUE. CIUIOMETP,
JBW>KCHHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE MIEPEIAYH.

Jlemoncmpayuu

Mopene cucTeMbl OTCUETA, WIUTFOCTPALUSl KHHEMATHYECKUX XapPaKTEPUCTUK
JBUKCHHSI.

[TpeoOpazoBanre ABMKCHHNA € MCTIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TapeHue T€n B BO3AYXE U B PA3PEKEHHOM MPOCTPAHCTBE.

HaGmronenne aukeHust Tena, OpPOLICHHOTO MOJX YIJIOM K TOPU3OHTY W
TOPU30HTAJIBHO.



H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3yueHne HEPABHOMEPHOIO ABWKEHUS C LENBIO ONPENEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHue COOTHOLIECHHsST MEKIY NYTSAMH, IMPOMACHHBIMA TEIOM 34
MOCJICIOBATENBHBIE  PABHBIE TNPOMEXYTKH BPEMEHM IIPU  PaBHOYCKOPEHHOM
JBMOKEHUM C HAYAJIbHON CKOPOCTBIO, PABHOMN HYJIIO.

H3yueHune nBMKEHUS aprUKa B BA3KON KM IKOCTH.

Hzyuenne npmxeHus Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHuun  otHocutenvHOCTH  [anmunes. IlepBeii  3akoH  HproToHa.
HNuepumraibHble CUCTEMBI OTCYETA.

Macca tenma. Cuna. [Ipunanun cynepno3unmu cuil. Bropoii 3akoH HeroToHa
JUTSI MATEPUANIbHON TOUKM. TpeTnii 3aKkoH HeroTOHA [UIsl MaTepranbHbIX TOUEK.

3aKkOH BCeMUpPHOro TsAroreHus. Cuna Tsokectu. IlepBas kocMHuueckas
CKOPOCTB.

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

Tpenue. Bunbl TpeHus (MOKOs, CKOJIBKEHUS, KaueHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TPEHMs CKONBKECHUS W CHIIA TpeHUs Mokos. KoadduuueHt tpenus.
Cuna conpoTUBIEHUS TP IBH)KEHHUH TEJA B YKUIKOCTH MJTU Ta3€.

[TocTynaTenbHOE W BpalaTeNbHOE ABUKEHUE A0COTOTHO TBEPAOIO TEIA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpalieHus. [liedo cuiel. YcioBus
paBHOBeCHs TBEPAOIo Tea.

TeXHUYECKUE YCTPONCTBA M NPAKTHYECKOE NPUMEHEHHWE. MMOILIMITHUKH,
JBMOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHre UHEPLUH.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HeroTOHA.

Hsmepenune cui.

Cno>xeHue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT A¢(POpMALIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUH.
CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.
YcnoBus paBHOBECHS TBEPAOIo Tena. Buasl paBHOBECHS.
Vuenuueckuii sxcnepumenm, iabopamopivie pabomul
Hzyuenne npukeHHst OpycKa Mo HAKJIOHHOW TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE H
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

HccnepoBanue ycnoBud PaBHOBECUS TBEPAOTO TeENa, HMMEIOLIETO OCh
BPALICHUSI.

Tema 3. 3akoHbl COXpaHeHUsn 6 MEXaHUKe

WmMnynsc MarepuaabHOM TOYKM (T€a), CUCTEMbI MATCPUAIBHBIX TOYEK.
WMnysbe CHJIBI M M3MCHEHUE MMITYJIbCA TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBHKEHUE.

PaGota cuibl. MOIIHOCTE CHITHI.

Kunetndeckass sHeprus MarepuaibHOM Toukd. Teopema 00 W3MEHECHUH
KUHETUYECKON DHEPTUH.

[MorenuuanibHas SHEPrusl. [ToreHumanbHas SHEPrus VIIPYTO
neopMUpOBaHHOW  MpykuHbI.  [loTeHIManbHAsE SHEpPrust Tena  BOJIM3M
MOBEPXHOCTH 3EMJIN.

[ToTreHnmanbHbie W HEMNOTCHIMAIbHBIE  cHjbl.  CBs3b  pabOThI
HETIOTCHIMAIBHBIX CUJI C M3MCHEHUEM MEXAHWYECKOHW OSHEPIMM CUCTEMBI TEII.
3aKOH COXPAHEHUS MEXAHUYCCKON SHEPTHH.

Ypyrue v Heynpyrue CTOJIKHOBEHHS.

TeXHUYECKNE YCTPOMCTBA M MPAKTAYECKOE MPUMEHEHUE. BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoa NOTEHIMAILHON SHEPTUU B KUHETHYECKYIO M OOPaTHO.

Vuenuuecruii skcnepumenm, 1abopamopusie pabdomol

HzyueHnne aOCOJIFOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSIHBIX MASTHUKOB.

Uccnenopanue cBsizu pabOThI CHJIBI ¢ UBMEHEHUEM MEXAHUYECKOW SHEPruv
TEJIA HA PUMEPE PACTSHKCHHS PE3UHOBOTO JKIYTa.

Pazpaen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM U UX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe aBmwkeHue. Juddysms. Xapakrep IABWKCHHS U
B3aMMOJCHCTBUS YaCTULl BELIECTBA. MOJENW CTPOCHHs Ta30B, >KUAKOCTEH U
TBEPABIX TN U OOBICHEHHE CBOKCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pasMepsl Mosieky. KonndecTBo BemecTBa. [locTossHHas ABoOraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Lllkama temmeparyp
Llenbcus.



Mopene  uaeanpbHOoro rasza. (OCHOBHOE  ypPaBHEHHE  MOJICKYJSIPHO-
KAHETUYECKOW TEOPUM WACATBHOrO Traza. AOCOIIOTHAs TeMmIeparypa Kak mepa
CPEOHEH KMHETMYECKOW SHEPruu TEIUIOBOTO ABWKECHHs dacTul rasza. [llkana
temneparyp Keneuna. 1 a3oBble 3akOHBL. YpaBHeHUEe Menaeneesa—Knaneipona.
3akoH JlasbTOoHA. M30MpOLECCH B UACATBHOM Tra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BenlecTBa. ['paduueckoe NpPEACTaBICHUE H30MPOLECCOB. HM30TEPMA, HM30XO0Pa,
u3o0apa.

TexXHUYECKHE YCTPOMCTBA M MPAKTHYECKOE TPUMEHEHHE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIAE JTUCKPETHOE CTPOEHUE BeElIeCTBa, (pororpaduu
MOJIEKYJT OPTaHUYECKAX COCTNHEHUM.

OnbITel 0 1M Py3un KUAKOCTER U ra30B.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Mogens onsbita LTepHa.

OnbITHL, JOKa3bIBAKOIINE CYLICCTBOBAHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJICCTBUSL.

Moaens, WUTFOCTPUPYIOIIAs NPUPOLY JABJICHHS ra3a HA CTEHKH COCY/IA.

OnbITEl, WUTIOCTPUPYIOIIAE YPABHEHWE COCTOSHHAS WACATBHOTO rasa,
W30 POLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomol

Onpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE€ HA OCHOBE M3MEPCHHMNA
00BbEMA KOMHATHI, JABJICHHAS U TEMIIEPATYPhl BO31yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKIY MMapaMeTPaMu COCTOSTHUSI PA3PEKEHHOTO
rasa.

Tema 2. OcHoevl mepmMoOUHAMUKU

TepMoauHAMUUECKass CHCTEMA. BHYTPEHHSSI SHEPrusi TEPMOJMHAMUYECCKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHHs. KomruecTBo TEMmIOTH U padota. BHYTpeHHss
SHEPrusi  OAHOATOMHOIO  MJACAIBHOrO  rasa.  Buael  Temionepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3JIyUCHHAE. Y IEIbHAS TEIUIOEMKOCTh BELICCTBA.
KonnuecTBo TEMI0TH MPH TEMIONEPeaye.

[Tonstue 06 ammabatHOM mpouecce. IlepBbIii 3aKOH TEPMOAMHAMUKH.
[IpuMeHEeHHEe NEPBOrO 3aKOHA TEPMOJMHAMUKH K um3onpoueccam. ['paduueckas
UHTEepnpeTanus padboThl ra3a.

BTtopoii 3akoH TepMoauHamuku. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.

TemioBple  MammHbl.  [I[pUHOMNBI  OEHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeoOpa3oBaHusi SHEPrUM B TEILIOBBIX MammHax. Koa(pQUUUEHT MONEe3HOro
neicTBus TemioBoid mammubl. [{ukn KapHo w ero ko3@uuueHT MoJIe3HOTO
JAEUCTBHSL. DKOJOTHMYECKUE MPOOTIEMBI TETUIOIHEPTETHKH.



TexXHUYECKUE YCTPOMCTBA W MPAKTUYECKOE NPHUMEHCHHWE. JIBUTATElb
BHYTPEHHETO CrOPaHUs, OBITOBOM XONOIMIBHHUK, KOHIULUOHED.

Jlemoncmpayuu

H3MeHeHHEe BHYTPEHHEH SHEPrUM Tejla MPU COBEPLICHUH PaOOTHI. BBLUIET
npoOKkM W3 OYTBUIKM TOJ JCHCTBUEM CXATOrO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TPyOKe NyTEM TPEeHUs (BUACOAEMOHCTPALIHS ).

H3MeHeHre BHYTPEHHEN HEPTUM (TEMITEPATypPhI) Tella TPH TEMIONEPEaaye.

OneiT 1o anuabaTHOMY PACHIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Moaenu napoBoii TypOMHBIL, ABUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuit sxcnepumenm, iabopamopiivie pabomul

H3mepenue yaenbHOM TemIoEMKOCTH.

Tema 3. Acpecamnsie cocmoanus éeujecmea. Pazoevie nepexoosl

[TapooOpazoBanue u koHjaeHcamms. Mcmapenue u kunenue. AOCONOTHAS U
OTHOCHTEIbHAS BJIQKHOCTH BO3Ayxa. HacellleHHBIA mnap. YaenbHas TeEmioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHHS OT TAaBJICHUSI.

Teépnoe Teno. Kpucramumueckne u aMop@HbIE Tena. AHU30TPONUSL CBOWCTB
KkpuctaioB. Kuakue kpuctaibl. COBpeMEHHBIE Marepuansl. [lmaBieHue u
KpUCTAJIM3auus. Y IebHAas TEoTa miaeneHus. Cyonumanms.

YpaBHEeHUE TEMIOBOIO OanaHca.

TeXHUYECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHCHHE: TUTPOMETP W
NCUXPOMETP, KAJTOPHUMETP, TEXHOJIOTUN MOJIyYECHUs COBPEMEHHBIX MATEPHAJIOB, B
TOM YMCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIiCTBa HACHIIICHHBIX APOB.

Kunenne npu MOHM>KEHHOM JTABJICHHH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHus v MIaBJICHHs KPUCTATMYECKOTO BEIECTBA.

JleMoHCTpanus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul

H3mepenne OTHOCUTENBHON BIIAKHOCTH BO3AYXA.

Pasznen 4. daekrpoanHaMuka
Tema 1. Inekmpocmamuka
ONeKTpu3anms TeJl. OJEKTPUYECKUil 3apsia. J(Ba BHAA DBIEKTPUUYECKHUX
3apsaaoB. [IpOBOJHUMKHM, NWAJNEKTPUKH W TOJYNPOBOJHUKW. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.
B3aunmopeiicteue 3apsaoB. 3akoH KyioHa. TOYEUHBIN 3NEKTPUYECKUI 3apsl.
OnekTpuueckoe mosne. HanpskEHHOCTH  3AEKTpUUYecKoro mnons. [lpuHumn



CYNEPIO3ALHANA JICKTPUUECKUX TOJEH. JIMHUM HaANpsHKEHHOCTH AJIEKTPUYECKOTO
TTOJIS.

Pabora cun  snekrpocratmueckoro  mnossa.  [lorennuman.  PasHocTh
NOTEHUMAIOB. [IPOBOMHUKM M JMAJNEKTPUKKA B JJIEKTPOCTATUYECKOM  IOJIE.
JIMBIIEKTPAYECKAS TPOHULIAEMOCTD.

OnexkTpo€MKOCTh. KoHaeHcaTop. DNEKTPOEMKOCTh TUIOCKOT0 KOHACHCATOPA.
DHEprus 3apsHKEHHOTO KOHACHCATOPa.

TeXHUYECKUE YCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHUE. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJEHCATOP, KOMUPOBAJIBHEIN amnmapar, CTPYWHBIA IPUHTED.

Jlemoncmpayuu

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

B3anMoaeicTBue HA3IEKTPU30BAHHBIX TE.

DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEL.

[TpOBOHMKH B SJIEKTPOCTATUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTDE  BJIEKTPOEMKOCTH  TUIOCKOTO0 KOHJEHCATOpa OT  IJIOMWAau
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus 3apsHKEHHOTO KOHACHCATOPA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3mepenne 3meKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannoslii 31ekmpuyeckuit mok. Toku ¢ pasiuunsix cpeoax

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
Hctounnkm Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpspkenue. 3axkon OMa JU1st ydacTka LETIH.

DNEKTPUUYECKOE CONMPOTUBIIEHUE. YIEIBHOE CONPOTUBIICHAE BEIIECTBA.
[TocnenoBarenbHOE, MAPATUIENBHOE, CMEIAHHOE COETMHEHHUE TIPOBOJIHHUKOB.

PabGora »snekTpuueckoro Toka. 3akoH Jxoyms—JIeHma.  MOIIHOCTB
BIEKTPUYECKOrO TOKA.

ONEKTPOABMXKYLIAS CUJIa U BHYTPEHHEE CONMPOTUBIICHUE HMCTOYHMKA TOKA.
3akoH Oma J1s MOJTHOM (3aMKHYTOM ) SJIEKTpUUYECKOH 1ienu. KOpoTKoe 3aMbIKaHUE.

ONEKTPOHHAs  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAIIOB OT TeMIeparypbl. CBEPXIPOBOAUMOCTb.

DNEKTPUYECKUI TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHAKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyNMPOBOAHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUYECKAA TOK B PAcTBOpax M pacIuiaBax  AJIEKTPOJIUTOB.
DNEKTPOJIATUYECKAS TUCCOLMALMS. DIEKTPOIIU3.



ONEKTPUYECKUA TOK B Tra3ax. CaMOCTOATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsa. Monnus. [Lazma.

TexXHUUYEeCKHE YCTPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE. aAMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHWMKH TOKA, DSJIEKTPOHArPEBATEIBHBIE MPUOOPHL,
AJIIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA IO,
TEPMHUCTOPBI U POTOPEIUCTOPHI, MOTYIIPOBOTHUKOBBIN THO, TaTbBAHUKA.

Jlemoncmpayuu

H3MepeHue CUiTbl TOKA U HAMTPSIKEHMSI.

3aBUCUMOCTb COMPOTHBIICHUS LWJIMHAPAYECKUX MPOBOAHUKOB OT JJIMHBL,
TUIOLIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepraa.

CMemaHHOe COEAMHEHHUE MTPOBOAHHUKOB.

[Ipsmoe w3MepeHue BNEKTPOABIKYINEH cuibl. KOpoTkoe 3amblKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA M OLICHKA BHYTPEHHETO COMPOTHUBIICHUSI.

3aBUCUMOCTB COMTPOTUBIIEHHSI METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTE SIIEKTPOJTUTOB.

HckpoBoii pa3psia 1 TPOBOAUMOCTh BO3AyXa.

OAHOCTOPOHHSSI MPOBOIUMOCTD AUOJIA.

Vuenuuecruii skcnepumenm, 1abopamopusie pabomol

H3yyeHne cCMEMIaHHOTO COCTMHEHUS PE3UCTOPOB.

H3MepeHue 3eKTPOABHXKYIIEH CHIIBI MCTOYHMKA TOKA W €r0 BHYTPEHHETO
COMPOTHUBIICHUSI.

HaOntonenue snekrponmsa.

MexnpeaMeTHbie CBA3H

Hzyuenne kypca ¢pusmku 06a30Boro ypoeHs B 10 Kiacce OCYIIECTBISIETCS C
YU4ETOM COJEPXKATENIBHBIX MEXIPEIAMETHBIX CBSI3€H € KypcamMM MAaTeMaTUKH,
OHMOJIOTMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Medicnpeomemnvie nomsimusi, CBI3aHHBIE C U3YYCHHEM METOJOB HAYYHOIO
NO3HAHMS. SIBJICHUE, HAy4YHbIH (PaKkT, runore3a, (U3MUECKash BEIWYMHA, 3aKOH,
Teopusi, HAOMIOACHHE, SKCIEPUMEHT, MOJEITMPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPAaBHEHWH, JUHEHHAas (yHKOUS,
napadosna, runepooia, uxX rpa@uKul U CBOMCTBA, TPUTOHOMETPUYECCKUE (DYHKIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKACCTBO,
BEKTOPBI M UX MPOECKIMU HA OCH KOOPAWHAT, CJIO’KEHUE BEKTOPOB.

buonoecus: MEXaHMYECKOE NABUKEHUE B KUBOU mpupoae, nuddysus, ocMoc,
TEIIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIJIONEPEAAYM, TEMIOBOC PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHHSI B )KUBOI MPUPOJE.

Xumus: TACKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUJIKOCTEN M



ra3oB, JJICKTPUYECKUE CBOHCTBA METAIUIOB, JJIEKTPOJUTHYECKAS TUCCOLMALMS,
raJibBaHuKa.

['eocpachus: BNaKHOCTh BO3/yXa, BETPhI, 0aApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3OBaHUE JBUKEHUN C HCIOIB30BAHUEM MEXAHWU3MOB,
YUET TPEHUSI B TEXHUKE, MOIIMIHUKA, WCHOJb30BAHUE 3aKOHA COXPAHEHUS
UMITYyJIbCA B TEXHUKE (pakeTa, BOAOMET M JAPYIUE), JIBHUrareiib BHYTPEHHETO
cropanusi, mapopas TypOMHA, OBITOBOM XOJOJUIBHUK, KOHJAUIIMOHEDP, TEXHOJIOTUN
MOJIYYCHUS COBPEMEHHBIX MAaTEpPUaOB, B TOM YHCJIE HAHOMATEPUAIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONpPHOOPOB,
KCEPOKC, CTPYHHBIH OPUHTED, AJICKTPOHArPEBATEBHBIC npuOOPHI,
AIIEKTPOOCBETUTEILHBIE MPUOOPHI, rajbBaHUKA.



INTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoeHue yueOHOTO mpeaMera «Du3MKa» Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanusl (0a30BbIi YPOBEHB) JOJDKHO OOECHEUUTH JOCTHXKCHUE CIEAYIOIIUX
JMYHOCTHBIX, METANIPEAMETHBIX M TPEIMETHBIX 00Pa30BaTEIbLHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS YUEOHOTO NMpeaMeTa « DU3nKa» ITOJKHBI
OTpaXaTb TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH MO3WUIMENR JIMYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUECHTALIMMA, TO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KA3HEHHOIO
OMBITA U OMBITA JCATEIILHOCTH B IMPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABIICHUM
BOCIIMTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYAOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTRA,

OPUHATAC  TPAJAMLMOHHBIX  OOLICYETOBEUECKUX  T'YMAHUCTHUYECKHX W
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYKO JEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o011ecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHnu3alNN;

YMEHHUE B3aUMOIECHCTBOBATh C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C
X PyHKIMSIMHU U HA3HAYCHUEM,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUSA:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UIAECHTUYHOCTH,
NaTPUOTHU3MA,

LIEHHOCTHOE OTHOILIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM
POCCUICKMX YUYEHBIX B 00JIACTH (PM3UKH U TEXHUKH,

3) AYXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAILHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIE B
JEATCIbHOCTH YUYCHOI'O;

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO OyAyILETO;

4) 3CTeTH4eCKOro BOCIIUTAHMS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs S3CTETUKY HAYYHOTO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE,



S) Tpy10BOro BOCIMTAHUS:

MHTEPEC K Pa3MuHbIM chepaM NpodhecCHOHAIBHOM EATENBHOCTH, B TOM
YHCJIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBIN BBIOOD
Oyayuel mpodeccuu U peaau30BbIBATh COOCTBEHHBIC SKU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Pa30BaHUIO U CaMOOOpa30BaHUIO B 001aCcTH
(PM3WUKK HA TPOTSHKCHUH BCEH KU3HMU,

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

Cc()OPMUPOBAHHOCTE JKOJIOTUYECKON KYJIBTYPbI, OCO3HAHWE TOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBICHUE NEVUCTBUIA B OKPYIKAFOILEN Cpelie HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOIO PA3BUTHS YEIIOBEUECTBA,

paclIMpeHre OMbITa AEATEIBHOCTH JKOJOTMYECKOW HAalpaBIIEHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH M0 (PUBUKE;

7) HEHHOCTH HAYYHOT'0 NMO3HAHMS

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs (PU3HUECKON HAYKH,

OCO3HAHWE LEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs  (U3MKM  OCYLIECTBJISITH  NPOSKTHYKD M UCCIICIOBATEIBCKYIO
NEATENHOCTh MHAWBUAYAIBHO U B TPYIIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBbIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble JJoruuecKkue AeiCcTBUS:
CaMOCTOATEbHO  (pOpMyJIMpOBaTH W AKTyaJIM3UPOBATh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
ONMPEACIATh ILENN JICATCIIBHOCTH, 3aJaBaTh MApaMETPbl W KPUTEPHH KX
JIOCTHKCHUS,
BBISIBJIITh  3aKOHOMEPHOCTM W TMPOTHUBOPEYMST B  PACCMATPUBAEMBIX
(PU3UYECKUX SBJICHUSX;
pa3pabarbiBaTh TUIAH PELICHUS MPOOJIEMBI C YYETOM aHajW3a MUMEIOMIUXCS
MATEPUATBHBIX U HEMATCPUATBHBIX PECYPCOB;
BHOCHTb KOPPEKTHUBBI B ICITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LETISIM, OLICHUBATh PUCKU TIOCJICACTBUIN NEATECILHOCTH,
KOOPIMHUPOBAaTh W  BBINOJHATH PpadOTy B  YCJIOBHUSIX  PEaAIbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS,
pa3BUBATh KPEATUBHOE MBILIJIEHUE TP PEIICHUM )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaeaoBaTe/IbCKHeE AeiiCTBHS:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOUEBBIMA TOHATHSIMU W METOJAMH
(pU3nYECKOil HayKH;



BJIQJIETh HABbIKAMH yUEOHO-UCCIIEIOBATENBCKON U MPOSKTHON NEATEIbHOCTH
B 001acTH (PU3UKHK, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOAOB pPELICHUs 3a1a4 (PU3MYECKOTO COJACPKAHUS, MPUMEHECHHUIO PAa3JIMYHbIX
METO0B MO3HAHUS,

BIAJIETh BUAAMHU JEATETBHOCTH TO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpNpeTalliK, NpeoOpa30BaHUI0 W NPUMEHEHHMIO B PA3IUYHBIX YUEOHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX TPOEKTOB B 00J1acTH (PU3HKH,

BBISIBJIATh TIPUYMHHO-CJICJICTBEHHBIE CBA3M W aKTyaJIM3UpPOBaTh 3ajauy,
BBIJIBUTaTh TUMOTE3y €€ PELICHUs, HAXOAUTh APTyMEHTHI MAJisl J0KA3aTeNbCTBA
CBOMX YTBEPXKACHUM, 3a1aBaTh MapaMeTPbl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATh TMOJYYEHHBIE B XOJE PEUICHUS 3a7aud  Pe3yJbTarhl,
KPUTUYECKHU OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJOBHUSX;

CTaBUTh W (HOpPMyJIHpOBaTh COOCTBEHHBIC 3a7auyd B 00Pa30BATEIBHOMN
JESITENBHOCTH, B TOM YUCIIE TIPU U3YUEHUH (PUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HAaHUS MO0 (U3MKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEIEATEbHOCTH;

YMETh UHTEPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEeH;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAILHBIC TIOAXOAbI U PELICHHUS,

CTaBUTh MPOOJIEMbI U 33J]a4H, TOTYCKAIOIIUE AJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIAJIETh HABBIKAMU TOJy4YeHUs MH(POpMauu (PU3MUYECKOTO COACpPKaHUS U3
UCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSITEILHO OCYILECTBIIATh TMOUCK, aHaJIM3,
CUCTEMATH3ALMI0O U MHTEPHpPETAli0 MHPOPMALIUK Pa3IUYHBIX BUIOB U (hopM
PEICTABICHHUSI,

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIUH;

UCMOJIb30BAaTh  CPEACTBA  MH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX
TEXHOJIOTUI B PEHICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a7a4 € CcoOnmojeHuEM TpeOOBaHUM HSPrOHOMHUKH, TEXHUKUM O€30MacHOCTH,
TUTUEHBI,  PeCypcocOEpeKeHHs, TPABOBBIX W  3TUYECKUX HOPM, HOPM
UH(}OPMAIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOTO COJEPKaHMsS B Pa3IMUHBIX (QopMarax c
yu€TOM Ha3Ha4YeHUs WH(OPMAINK U 1IETIEBON ay AUTOPUM, BHIOMpAsk ONTUMATIBbHYIO
(dopMy MpeAcTaBICHUS U BU3yATU3alUH.

KommyHukaTnBHbBIC YHHBEPCAIbHbIC Y4eOHbIE 1eiiCTBHUS:
OCYIIECTBIATh OOWIEHWE HA ypokax (M3MKK W BO BHE-YPOUHOM
JESATEIbHOCTH,



pacro3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyaUMd W CMAr4arb
KOH (DJIMKTBI,

Pa3BEPHYTO M JIOTHYHO H3JIararb CBOK0 TOYKY 3PEHUS C WUCIIOJIB30BAHUEM
SI3BIKOBBIX CPEICTB;

[IOHAMAaTh W MCIIOJIB30BATH MPEUMYINECTBA KOMAHIHON W WHIWBUIYAIBLHOU
padoTHI;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
MHTEPECOB U BO3MOKHOCTEH KAKIOI0 WICHA KOJUICKTUBA,

[IPUHAMATh €A COBMECTHOW  ACATEIIBHOCTHA, OPraHU30BBIBATE U
KOOPAVMHHAPOBATH JIEUCTBUA 110 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacrpeacnaTh pojid ¢ Y4ETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHUBATH KA4YECTBO CBOEr0 BKJIAJa M KaKAOTO YYaCTHHKA KOMAaHIbLI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE TIPOCKTHI, OLICHWBATH WACH C IMO3WIMA HOBU3HEL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE IIO3UTHUBHOE CTPATETHYECKOE TOBEIACHUE B  Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AeiicTBHS
Camoopranusanusi:

CaMOCTOSITENTBHO OCYIIECTBIATh MO3HABATEIBHYIO ACATENBHOCTh B 00NacTh
(U3MKA W aCTPOHOMHH, BBISBIISTH MPOOJEMBI, CTaBHTh W (POPMYIHPOBATH
COOCTBEHHEBIC 3a]a4H;

CaMOCTOSITENTBHO COCTABJATh TUIAH PELICHUS PACUYETHBIX M KAUYE€CTBEHHBIX
3a/1a4, MJ1aH BBIMOJHECHHS MPAKTUYECKONW paboThl ¢ Y4ETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacIMpsITh PaMKX y4€OHOTO MTPEIMETA HAa OCHOBE JIMUHBIX MTPEAMOYTEHUH;

Jienarh OCO3HAHHBIA BbIOOP, apryMEHTUpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PELICHHUE,

OLICHUBATb TPHOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO W TMPOSBICHUIO 3PYIUMLIMU B 00JIacTH
(pU3KKH, TOCTOSTHHO NMOBBIIATH CBOW 00PA30BATENbHbIN U KYJIBTYPHBIH YPOBCHb.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBIH HHTE/LJIEKT:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LEIISIM,

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn Kak  OCO3HAHWs
COBEpIIACMBIX JEHCTBUIA M MBICIMTENBHBIX MPOLECCOB, WX PE3YJITATOB H
OCHOBAHMUIA,



UCTIOJTb30BaTh MPUEMBI PEQIIEKCHH JUTSl OLIEHKH CUTYallMM, BHIOOpA BEPHOTO
peIICHUS;

YMETh OIIEHUBAaTh PUCKM W CBOCBPEMEHHO NPUHUMATL PEIICHUS MO WX
CHIDKEHUIO,

NPUHMMATh MOTHMBBI M apTyMEHThl JPYTMX TMPU aHAJIM3€ Pe3yJbTaToB
NeSITENbHOCTH;

MPUHKUMATE ceOsl, TOHUMAs CBOM HEJIOCTATKH M JOCTOMHCTRA,

NPUHMMATh MOTHMBBI M apryMEHThl JPYTMX MpPU aHaJu3e Pe3YyJIbTaToB
NESITENbHOCTH;

npU3HaBaTh CBOE MIPABO M MPABO APYTUX HA OMTHOKH.

B mporiecce nOCTHXKEHHS JIMYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOrPAMMBI
no (U3MKE JJI9 YPOBHS CPEAHEro oOmero oOpa3oBaHus y 00yYarouuxcs
COBEPLIEHCTBYETCS AMOLMOHAIBHBIH UHTEJIEKT, npeanoaratommi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUSl, BKITFOUAIOLIETO CIOCOOHOCTh MOHUMATh CBOE IMOILMOHATIBHOE
COCTOSIHME, BUCTh HAIPaBJICHUS PA3BUTHSI COOCTBEHHOM IMOIMOHANILHOM ChEpHI,
OBITH YBEPEHHBIM B Ce0C;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TMOBEJIEHHE, CHOCOOHOCTb aJaNTUPOBATHCS K
SMOIMOHAIBHBIM U3MEHEHUSIM | TIPOSIBJISITH THOKOCTD, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHBAILIMHU, BKITIOYAIOIICH CTPEMIICHUE K TOCTHIXKEHHUIO IENH U
yCIEeXy, ONTUMHU3M, MHHMIIMATUBHOCTh, YMEHHE NCHCTBOBATH HCXOJS W3 CBOMX
BO3MOKHOCTEM,

AMMATUK, BKIIIOYAIOIIEH CTOCOOHOCTh MOHUMATh 3MOIMOHAIILHOE COCTOSIHUE
JAPYTUX, YYUTBIBAaTb €r0 TPH OCYIIECTBJACHUM OOLICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COMEPEIKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKITFOUAIOLTNX CITOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOIBMU, 3a00TUTHCS, MIPOSIBIISTH MHTEPEC W pa3periarh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAFOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3MKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHHUKA U
TEXHOJIOTUH, B IPAKTHYECKON NEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBl NPUMECHEHHS M3YUYCHHBIX (DU3MYECKUX MOJEIICH:
MaTepuanbHas TOYKA, HHEPUHUAIbHAS CUCTEMA OTCYETA, ADCOFOTHO TBEPAOE TEINO,
WJICATBHBIA a3, MOJEIIA CTPOCHUS Ta30B, KUAKOCTEA M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUYECKUH 3apsi/i TPH PELICHUN (PU3UUECKUX 3a/1aY,;



pacro3HaBarh (PU3MYECKHUE SBIICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB MEXAHWKHU, MOJICKYJIIPHO-KMHETUUYECKOH TEOPUM CTPOCHMSI BELIECTBA U
AJICKTPOJIMHAMHUKK.  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MAJCHUE TEJ, ABUKEHUE IO OKPY>KHOCTH, WHEPLUS,
B3auMoOiccTBUE TeN, TU(PPy3us, OPOYHOBCKOE JBUKCHHUE, CTPOEHUE >KUJKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJT TPU HATPEBAHUM (OXJIAKJIEHUH ), TEIJTIOBOE
paBHOBECUE, MCHAPCHHUE, KOHJECHCAIMS, TUIABJICHUE, KPUCTALIN3ALMS, KUIICHUE,
BJIQKHOCTh BO3/lyXa, MOBBIIICHUE JTABJICHUS Ta3a MPU €ro HarpeBaHWK B 3aKPHITOM
COCyJA€, CBSI3b MEXKIy MapamMeTpamMu COCTOSHHS Ta3a B  HM30MPOLECCax,
ANEKTPU3ALHNS TEN, B3aUMOJCHCTBUE 3aPsIOB,;

OMKCHIBATH MEXAHUYECKOE JIBUKEHUE, UCIONB3YS (PU3NYECKUE BEITUUYMHBL;
KOOpAMHATa, MyTh, IMEPEMEUICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHJa,
UMITYJIBC TEA, KUHETHYECKAsl YHEPrus, MOTCHIMAIbHAS SHEPrUsl, MEXaHWUYECKas
paboTa, MEXaHMYECKAs MOLIHOCTh, MPUW OMUCAHWUM MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBIC MCMHOJB3YEMbBIX BEJIMYWH, WX OOO3HAYECHHS WU E€IUHUIIBI,
HaxXoJUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMU
BEJIMYMHAMM,

OMUCHIBATh W3YYEHHBIEC TEIUIOBBIE CBOWCTBA TEJN W TEIJIOBBIC SIBJICHHS,
UCTOJIb3Ysl (PU3MYECKUE BEJIMYMHBL. JABJICHUE Tra3a, TEMIeparypa, CpEaHsis
KMHETHYECKAs SHEPIHUsl XaOTUUYECKOr0 JBUKCHUS MOJICKYJI, CPEIHEKBaApaTUYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSII 3HEPrus, padoTa rasa,
KOO(PPUIIMEHT TMONE3HOTO JACUCTBHUS TEIJIOBOTO JIBUTATEss, NPH ONUCAHUHU
MPaBUJILHO TPAaKTOBaTh (PU3MYECKUI CMBICT MCHOJB3YEMBIX BEJIMYMH, WX
0003HAUEHUsT W EAVHMIIBL, HAXOAuTh (POPMYJIbL, CBS3BIBAIOLIME JAHHYIO
(PM3UUCCKYIO BETMUUHY C APYTHMU BCIMUMHAM;

OMUCHIBATH U3YUYCHHBIE DIICKTPUYCCKUE CBOMCTBA BEIICCTBA U DJICKTPUUECKUE
SBJICHUS (ITPOLIECCHI), UCTOJIB3YS (PUBNUYECKUE BETMUYMHBI, AJCKTPUUCCKUI 3apsi,
ANEKTPUYECKOE MOJIE, HAMPSDKEHHOCTD MOJIsl, MOTEHIAAJ, Pa3HOCTh MOTEHIIUAJIOB,;
0Py ONUCAHWM TPABWIBHO TPAKTOBATh (PUIMUECKHA CMBICT HCHIOJIB3YyEMbIX
BCJIMYMH, UX OOO3HAUYCHUS M CIWHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE
JaHHYIO (PU3HYECKYIO BETUUMHY C APYTHUMH BETUYHMHAMU,

AHAM3UPOBATh (PU3UUYECKHUE MPOIECCHl U SBJICHUS, UCTOJIB3YS (PU3HUYECKHUE
3aKOHBI U TIPUHIMUIIBL 3aKOH BCEMUPHOTO TAroreHus, I, 11 u III 3akonsl HetoTOHA,
3aKOH COXPAHCHUS MEXAHMYECKOW HHEPruu, 3aKOH COXPAHEHUS WMMYJIbCa,
OPUHIIMN CYMEPIO3UIIAA CHJI, TPUHIMI PABHOMPABHUS WHEPIMAIBHBIX CHCTEM
OTCUéTa, MOJIEKYJISPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHCH KWHETUYECKON DHEPruM TEMIOBOIO JBUXKEHUS MOJICKYJI C
aOCOTIOTHON TeMIIepaTypoi, MEPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyjoHa, mpu 5TOM pa3iuyarh CIOBECHYIO



(OPMYJIMPOBKY 3aKOHA, €r0 MAaT€MaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPAHULIBI,
001acTh) NPUMEHUMOCTH,

OOBSICHATL OCHOBHBIC TPUHLMIBI  JEHCTBUS  MalllMH, TOpUOOPOB U
TEXHUYECKUX YCTPOMCTB, pa3ivyarh YCIOBHS MX OE30MACHOTO HCIOJB30BAHHS B
MOBCEIHEBHOM YKU3HU,

BBITIOJHATh 3KCHOEPUMEHTHI MO HCCIEAOBAHUIO (U3NYECCKUX SIBICHUNA W
OPOLECCOB € MCHOJB30BAHUEM MPSMBIX W KOCBEHHBIX HM3MEPEHWH, MPU 3TOM
dbopMynupoBarh MpodjeMy/3afady W TUOOTE3y Y4YEOHOro HSKCIEPUMEHTA,
coOMparb YCTAaHOBKY M3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOIWTEH OMBIT W
(OopMyMpPOBaTh BHIBOIBI,

OCYILECTBIIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEJIMUYMH, TIPU
3TOM BBIOMpATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCIOIb30BaTh HM3BECTHBIE
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh  3aBUCUMOCTH ~ MEXAYy  (PU3NYECCKUMHU  BEIIMUYMHAMH  C
WCIOJb30BAHUEM TMPSAMBIX HM3MEPECHWH, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YJBTAThl MOJYYEHHOH 3aBUCUMOCTH (DPM3WYECKUX BEJIIMYMH B
BU/JIE TAONHIL U TPAUKOB, ACTATh BBIBOBI IO PE3YJIbTAaTaM HCCIEI0BAHNS,

coOro1aTh MpaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCACA0OBAHUN B
paMKax ydeOHOro SKCIEPUMEHTA, YUYEOHO-MUCCIECAOBATENBLCKOH M MPOCKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41
BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACHATh (PU3NYECKUE BEIMUYMHBI U (POPMYJIBL,
HEOOXOUMBIEC ISl €€ PELICHUs, MPOBOAUTH PACUETHI M OLIEHWBATH PEATBHOCTH
NOJTyYEHHOTO 3HAUCHU S (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4K . BBICTPAUBATH JIOTHUYECKA HEMMPOTUBOPEUYMBYIO
LENOYKY PACCYACHUIA C OMOPOH HAa M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(hu3HYECKUE SBICHUS,

UCMOJB30BaTh  MPU  PEIICHWM  y4eOHBIX  331a4  COBPEMECHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUH, MTOJTYYCHHOH U3
PA3IAYHBIX UICTOYHUKOB, KPUTHYECKH AHATTM3UPOBATH MOy4aeMYH0 HHPOPMALUIO,

NPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOESKHBIX YUEHBIX-(PU3NKOB B
pPa3BUTHE HAyKH, OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUS MO (PU3MKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHust 0€30MaCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU



YCTPOMCTBAMH, JUIsl COXPAHEHUS 3I0POBbS U COOIFOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUA B OKPY/KAFOILENR CpeJIE;

paboTarb B TPYMIE C BBIMOJHECHUEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUTAHAPOBAaTh PaboTy TPyNNbl, PANMOHAIBHO PaCHOpPElesITh OO0SI3aHHOCTH U
IUIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, AJCKBATHO OLICHUBATH
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBACMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMETHBIE PE3yJIbTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYAOIIMXCS YMEHUM:

JEMOHCTPAPOBATh HA MPUMEPAX POJb M MECTO (M3UKH B (POPMUPOBAHUHU
COBPEMEHHONW HAy4YHOW KapTUHBI MHpPA, B Pa3sBUTHHA COBPEMEHHOW TEXHWKHA U
TEXHOJIOTHH, B MPAKTUYECKON HEATEIILHOCTH JIFOACH, LEIIOCTHOCTh U €OUHCTBO
(pU3NYECKOI KapTUHBI MUPA,

YUMTHIBaTh TPAHULBl MPUMECHEHHS W3YUYCHHBIX (DU3MYECKUX MOJEIICH:
TOYEYHBIN DJIEKTPUYECCKUN 3apsii, JIyY CBETA, TOUCUYHBIH NCTOYHUK CBETA, sACPHAA
MOJIETIb aTOMA, HYKJIOHHAs MOJEIb aTOMHOIO siIpa MPH PEIICHUH (PU3NYECCKUX
3a/1a4;

pacro3HaBarh (PU3MYECKHUE SBIICHUS (MPOLIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMMUKN M KBAHTOBOW (DM3HMKM: SIEKTPUUYECKAs MPOBOJUMOCTb,
TCIUIOBOE, CBETOBOC, XMMHUYECKOE, MArHUTHOE NCHCTBUS TOKA, B3aUMOJCHCTBHUE
MArHuTOB, JJICKTPOMArHUTHAasT WHAYKOMS, JCHCTBME MArHUTHOIO TIOJNS  HA
OPOBOJAHUK C TOKOM W JBWKYINUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJIEOaHUS W
BOJIHBI, TPSAMOJIMHEWHOE PACIPOCTPAHCHHUE CBETA, OTPAKECHHE, MPEIOMIICHUE,
uHTepepeHums, audpakums ¢ TOASPU3ALMS  CBETA, JUCIEPCHSl  CBETA,
dotornekTpudeckuiit 3Phekt (HoTodPPeKT), CBETOBOE NABICHUE, BOSHUKHOBEHHUE
JMHERYATOr0 CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAs
PaaMOaKTUBHOCTS;

OINKCHIBATh W3YYCHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUYECKHE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPHYECKYKD  MPOBOJAMMOCTH  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHMS (TPOLIECCHI), HMCMONB3Yys (PU3HUECKHAE BEJIMYUHBIL
ANEKTPUYECKUI 3apsijl, CUJIA TOKA, BJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPUUECKOE
COIMPOTUBIIEHUE, PA3HOCTh MOTCHLIHAJIOB, ICKTPOABIKYINAS Cuiia, padoTa TOKa,
MHAYKLOUS MAarHATHOTO Mojs, cuna Awmmepa, cuna JlopeHua, WHAYKTUBHOCTH
KATYLIKHA, 3HEPrUsl BJIEKTPUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOA M YacToTa
KoneOaHuii B KoneOareIbHOM KOHTYpPE, 3apsl W Chjda TOKa B MpoLecce
FAPMOHMYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (OKYCHOE pacCTOSHUE U
ONTUYECKAsl CWJA JIMH3BIL, MPU ONUCAHWHM NPABWJIBLHO TPAKTOBATH (PU3HUECKUN
CMBIC]I HCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W CIUHULBL, YKa3bIBaTh
(OpMyJIbl, CBSA3BIBAOINME JAHHYK) (PU3MYECKYHO BEJIMYMHY C  JPYTHUMH
BEJIMYMHAMM,



OMUCHIBATh M3YUYCHHBIC KBAHTOBHIC SIBJICHUS M MPOLECCHI, HCHOb3Ys
($U3NUECKUE BEMYMHBL, CKOPOCTb 3JIEKTPOMArHUTHBIX BOJH, [UIMHA BOJHBI U
4acTOTa CBETA, SJHEPTHs U UMITYJIbC (POTOHA, MEPUOJ MOy paciaia, SHEPTUs CBI3U
aTOMHBIX SJ€p, NpU ONUCAHWM MPABUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICIT
UCTOJIb3YEMBIX BEJIMYMH, MX OOO3HAYCHUS M EIMHMIIBI, YKa3blBaTh (POPMYJIBL,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYK) BEIUYMHY C JPYTMMH BEIMYMHAMM,
BBIUUCIIATH 3HAUEHUE (PU3MUECKON BETMUNHBI;

aHAJIM3APOBATh (PU3NUYECCKHE MPOLECCHl W SBICHMS, UCIOJB3YSl (PU3AUYECKUE
3aKOHBI M MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO W MAPAIIEIBHOTO
COCIMHEHMS] MPOBOAHMKOB, 3aKOH Joyns—JIeHna, 3aKOH SJIEKTPOMArHUTHOM
WHAYKLIWA, 3aKOH MPSAMOJIMHERHOTO paCHPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, YpaBHEHUE OWHIITEWHA il PoTodPdeKTa,
3aKOH COXPAHEHMsI SHCPIWH, 3aKOH COXPAHCHUS WMITYJIbCA, 3aKOH COXPAHCHUS
ANEKTPAYECKOTO 3apsAJa, 3aKOH COXPAHEHUs MACCOBOrO 4MCIa, moctynarel bopa,
3aKOH PaAMOAaKTHBHOIO pacnaja, Mpu 3TOM pa3inyarh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMATHYECKOE BBIPAKCHUE M YCIOBHS (IFpaHULBL, OOJACTH)
NPUMEHUMOCTH;

OIPEACTATh HAMPABJIECHUE BEKTOPA MHIYKIIUM MATHUTHOTO TIOJIsl MPOBOIHUKA
C TOKOM, CHJIbI AMniepa 1 cuiibl JIopeHna,

CTPOMTh W OIHKCHIBaTh H300PAKEHUE, CO3JABAEMOEC IUIOCKMM 3EPKAJIOM,
TOHKOM JIMH30M

BBIMOJIHATE JKCMEPUMEHTHI MO MCCACAOBAHUIO (DU3UUYECKUX SBJICHUN U
IPOLECCOB € MCMOJB30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHWH. TpPU 3TOM
dopMmynupoBarh MpodOjeMy/3aiady W TUIOTE3y Y4EOHOro DKCIEPUMEHTA,
coOMparb YCTAaHOBKY W3 MPEMIOKEHHOTO OOOpPYIOBaHUS, MPOBOAWTEH OMBIT W
(OopMyMpPOBaTh BHIBOJIBI,

OCYILLIECTBIISATh MPSMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIMUYMH, MPH
3TOM BBIOMpAaTh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS W MCHOJb30BAaTh W3BECTHBIC
METO/IBI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI,

UCCIICIOBATh 3aBUCHUMOCTH  (PU3NYECKUX BEIMYHMH C HCIOJIB30BAHHEM
OpsSMbIX HW3MEPEHUH: TpU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBAThH
PE3YABTaThl MOJYYCHHON 3aBUCHMOCTH (PU3NUYECKUX BEJIMYMH B BHIE TaOMULl U
rpamKoB, AeNaTh BBIBOBI IO PE3YJIbTAaTaM HCCIEIOBAHNUS,

coOro1aTh npaBuia 0€30MacHOr0 TPyJa MPU MPOBEACHUN UCCAEI0BAHUN B
paMKax y4eOHOro DSKCIIEPUMEHTA, YUE€OHO-MCCIEIOBATENILCKOH W MPOEKTHOM
JESATEILHOCTA € MCIOJB30BAHUEM M3MEPHUTEIBHBIX YCTPOWCTB M 1a00OPaTOPHOTO
000pyI0BaHUS,

pelmare pacyéTHBIE 3a4a4u C SBHO 33JaHHON (M3WYECKOW MOJEIBIO,
UCTOJB3Ys (PU3MUECKHUE 3aKOHBI M TPUHLIMIIBI, HA OCHOBE aHAJIN3A YCJIOBHS 331a41



BbIOMpaTh (PU3NYECKYIO MOJCIb, BBIACIATh (PU3MUECCKUE BETUYHMHBI U (POPMYIIBI,
HEOOXOUMBIC 7Sl €€ PEIICHUs, MPOBOAUTh PAcuéThl M OLICHUBATH PEATbHOCTH
NOJTyYEHHOTO 3HAUCHUS (PU3HMUECKON BEIIMUNHBIL,

pelaTh KAYECTBEHHBIE 3a/1a4M. BBICTPAUBATH JIOTHUYECKA HEMPOTUBOPEUYMBYIO
LETOYKY PACCYy)KICHUIA C OMOPOM HA WM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(pU3HYECKUE SBIICHUS,

UCMOJB30BaTh  MPU  PEMICHUM  Y4YeOHBIX  3a7a4  COBPEMCHHBIC
WH(OPMALMOHHBIE TEXHOJIOTHH JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y MPEACTABICHUsT YY€OHOW W HAYYHO-TIONYJISPHOH MHPOPMALUK, MMOJTYYCHHOH U3
PA3IMYHBIX HCTOYHUKOB, KPUTHYECKN AHATM3UPOBATH MOyYaeMyH0 HHPOPMALUIO,

OOBSCHATh NPHHLMIIBI JEHCTBUS MAIIMH, OPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3iuuaTh yCJIOBUS WX O€30MacHOr0 UCMOIb30BAHUS B MMOBCEAHEBHOM
JKU3HU,

OPUBOIUTH TPUMEPHI BKJIAIA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOWIETO MUPa, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUYECCKUE 3HAHUA MO (PU3UKE B MOBCEAHCBHOW >KWU3HU
i obecrieueHusi 0€30NacCHOCTH NP 0OpalieHuH ¢ TpHOOpaMU U TEXHUUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHUS 3JI0POBbS U COOIFOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUA B OKPY/KAFOILENR CpeJIE;

padoTarb B TPYyNNE C BBIMOJIHEHAEM PA3JIMYHBIX COLMAIBHBIX POJICH,
IUIAHAPOBaTh PaboTy TPyNNbl, PALMOHAIBHO PacHpelensaTh OO0S3aHHOCTH U
IUTAHAPOBATh JCATEIBHOCTh B HECTAHJAAPTHBIX CUTYAlMsIX, aACKBAaTHO OLEHUBATh
BKJIQJ| K&KIOT0 U3 YYACTHUKOB IPYIIILI B PEIICHUAE PACCMATPUBACMON TPOOIEMBI.










































