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HHOACHUTEJIBHAS 3AIITMCKA

[Iporpamma mo ¢usuke 0a30BOro YpPOBHS Ha YpOBHE CpeAHEro oOImero oOpa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJIOKEHMH M TpeOoBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTenbHON TporpaMMmel, npezactaBieHHbIx B PI'OC COO, a takxke ¢ yuérom (enepanbHOi
paboueil mporpaMmbl BOCIIUTaHMSI U KOHIEMIIMM MpenojiaBanus ydeOHoro npenmera «dusnka» B
oOpa3oBaTenbHBIX  opranmzanusx  Poccuiickoit ~ ®dexepanuu,  peaqu3ylOmUX  OCHOBHBIC
o0pa3oBaTesibHbIE TPOTPAMMBI.

Copnepxanue nporpaMMbl 1o (U3UKE HAMpPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTHHBI Mupa oOydaromuxcst 10—11 kmaccoB npu oOyueHun ux ¢u3nke Ha 0a30BOM YpPOBHE Ha
OCHOBE CUCTEMHO-/IESITeIbHOCTHOTO Moaxoa. [Iporpamma mo ¢usuke cOOTBETCTBYET TPeOOBAHUIM
OI'OC COO Kk mIaHHpPyEMBIM JIMYHOCTHBIM, INPEIMETHBIM M METAlpeJIMETHBIM pe3yJbTaTaM
0o0yuyeHHs, a TaKXKe YYUTHIBACT HEOOXOAMMOCTh PealM3allii MEXIPEAMETHBIX CBA3ei (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenensioTcs OCHOBHbBIE LIETU W3YYECHUS
(GU3UKM Ha YpOBHE CpeIHEero ooOmero odpa3oBaHus, IJIAHUPYEMbIE pE3yJbTaThl OCBOEHUS Kypca
(U3HUKU: TUIHOCTHBIE, METANPEIMETHBIE, TIPeIMETHBIE (Ha 0a30BOM YPOBHE).
IIporpamma no ¢pu3uKe BKIOYALT:
® TUIAaHWPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeMETHBIE PE3YJIbTaThl IO T0/1aM O0YUYEHHS;
e cojepkaHue yueOHoro npeamera « Pusnka» 1Mo rogaM o0yUyeHHUsI.

®du3uka Kak Hayka o Haubosiee oOUIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B KayecTBE y4eOHOTro
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHUI 00 OKpY’)KalolleM MHpe.
[konpHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIHMA JIJIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UUECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SIBJICHUM, M3y4aeMbIX XUMHEH,
ounonoruel, ¢puzndeckoir reorpadueil U actpoHomuer. Vcrnonp30BaHne W aKTUBHOE MPUMEHEHHE
¢u3nueckux 3HAHWUN OMpejAessieT XapakTep M pa3BUTHE pa3zHOOOPa3HBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJYyUEHHUS HOBBIX MAaTEpPHAOB C 33JaHHBIMHU
cBOMcTBaMH U Jpyrux. M3ydyenue GuU3MKu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa O0ydJaromuxcs, B (OPMHPOBAHHWE YMEHHH NMPHUMEHSITh HAYYHBIA METO
MO3HAHUS TPU BBITIOJTHEHUH MU YYEOHBIX HCCIIEIOBaHUH.

B ocHoBy kypca ¢usuku ais ypoBHS CpeaHEro oOIero o0pa3oBaHus MOJIOXKEH Pl UIEH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOCHUS.
Hoes yenocmuocmu. B COOTBETCTBUM € HEW Kypce SBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, Tak U
COBpEMEHHOM (PU3HUKH.
Hoes cenepanuzayuu. B cOOTBETCTBMM ¢ HeH MaTepualn Kypca (U3MKH OOBEAMHEH BOKPYT
¢buznyeckux Teopuil. Benyumm B kypce siBisiercs GopMUPOBaHUE MPEACTABIECHUI O CTPYKTYPHBIX
YPOBHSIX MAaTE€PHH, BELECTBE U IOJIE.
Hoes eymanumapuszayuu. EE peanuzanus mpenrnoyiaraeT HCIOJb30BaHUE T'yMAaHUTapHOTO
noTeHnuanta Gpu3nyecko HayKu, OCMBICIICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMHU MPOoOIeMaMHu.
Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gpusuku npeanonaraet 3HaKOMCTBO C IIUPOKUM KPYToM
TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUHN U3yUYEeHHBIX TEOPUI U 3aKOHOB.
Hoes sxonoeuzayuu peanusyercs MocpeiCTBOM BBEJICHHS 3JIEMEHTOB COJEPKaHHs, MOCBIIIEHHBIX
HKOJIOTUYECKUM TMpOoOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke O0OCyXIeHHUs TpoOJeM palMOHAIBHOTO IPHUPOJOIONB30BaHUA U
HKOJIOTUYECKOM 0€30IacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (HU3MKH Ha YpPOBHE CpeaHero oomiero oOpa3zoBaHus
ABISAIOTCA  Qu3mueckue Teopuu (hopMHpoBaHHE TMPEACTABICHUN O CTPYKType MOCTPOEHUS
¢usuueckoi Teopuu, ponu (YHIAMEHTAIBHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX



MPEJICTAaBICHUAX O MpPHUpOJe, TPaHMIAX MPUMEHUMOCTH TEOpHUH, UIsl ONHCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/ B Kypce (DM3MKH pealin3yeTcsl MpexkJe BCero 3a Cuér
OpraHu3alM SKCIIEPUMEHTAIBHON JAedaTeNbHOCTH oOyuatomuxcs. [y 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HUCIHOJB30BAaHUE CHUCTEMbI (POHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB H
7a0opaTOpHBIX pPabOT, KOTOphle B TMporpamme Mo (U3UKE OOBEIUHEHBI B OOLIUI CIHCOK
YUYEHWYECKUX MpPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepedHe J1IabopaTOpHBIX padoT,
OPOBOJUMBIX JUIS KOHTPOJII W OLIEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOTO
mpoliiecca UCXOAs U3 OCOOCHHOCTEW IUIAaHWPOBAHUS W OCHAIIeHHs kaOunHera ¢usuku. [lpu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOIUMHCA YMEHHSIMHM TPOBOAMTH KOCBEHHBIE H3MEpEHUs,
UCCJIEIOBaHMsI 3aBUCUMOCTEH (PU3UUYECKMX BEJIUYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaensieTcsl pelIeHHI0 pacdETHBIX M KayeCTBEHHBIX 3aaay. [Ipu sTom
JUI pacu€THBIX 3aJjau MPUOPUTETOM SBIIAIOTCS 33/a4M C SIBHO 3aJlaHHOM (PU3MUYECKOW MOJEIBIO,
MO3BOJIAIOIINE MIPUMEHATh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjeia Kypca,
TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3nenoB. [lJid KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJjaHusl Ha OOBSICHEHHE MPOTEKAHUs (PU3UYECKUX SBJICHUH U MPOIIECCOB B OKPY’KaIOLIEH KU3HH,
Tpebyrolye BbIOopa GU3NIECKOM MOIENH AJIsi CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum c tpeboBanusimu OI'OC COO k MarepuasbHO-TEXHUYECKOMY OOCCIICUCHHIO
yuebHoro mpoiiecca 6a30Bblii ypoBeHb Kypca (U3UKU Ha YPOBHE CPEJHEro OOLIero o0pa3oBaHMS
JOJKEH M3ydaTbCsi B YCIOBUSAX MpeIMETHOro KaOuHera (UMK WIM B YCJIOBUAX
MHTETPUPOBAHHOTO KaOWHETa NpPEeIMETOB €CTECTBEHHO-HAy4YHOTo LWKiIa. B kabunere Qusuku
JOJKHO OBITh HeoOXonuMoe JiabopaTopHOe 000pyJOBaHHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMMe 1o pu3MKe YYeHHIECKUX MPAaKTHUECKUX padoT U IEMOHCTPAIIMOHHOE 000pY0BaHHE.
JlemoHcTpanoHHOe 000pyaoBaHHE (OPMHUPYETCS B COOTBETCTBHM C NMPUHIIMIIOM MHUHUMAaIbHON
JIOCTAaTOYHOCTU U 00ECIIeYNBAET MMOCTAHOBKY MEPEUUCICHHBIX B IIpOrpamMme Mo (pu3mke KIrUeBbIX
JEMOHCTpallMid Ui UCCIIEJOBAHMUS H3Yy4aeMbIX SBJIEHUH M MPOLECCOB, AMIHUPUYECKUX U
(byHIaMEHTAIBbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIH.

JlabopaTopHoe 000pyI0BaHUE TSl YUEHUYECKUX MTPAKTUUECKUX padboT popMupyercs B BUIE
TEMaTUYEeCKUX KOMIUIGKTOB U oO0OecleuyrMBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMILIEKTHI J1abOpaTOpHOro OOOpYAOBaHUS JIOJKHBI  OBITh
MOCTPOCHbl Ha KOMIUIEKCHOM HCIOJb30BAHUM AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, a TaKxke
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIC IIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4EHUS PU3HKH B 00111eM 00pa30BaHUM SBIISIOTCS:

¢ (QopmupoBaHHE MHTEpEca U CTPEMJICHHS OOYYaIOUMXCS K HAyYHOMY H3YUYCHHIO MPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABICHUH O HAayyHOM MeEToJe TMO3HaHMA U (HOopMUpOBaHHE

HCCIIEIOBATENbCKOIO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

e (QopMHpOBaHHE HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3y4eHHs OCHOB CTPOCHUS

MaTepud U QyHIaMEHTAILHBIX 3aKOHOB (DU3UKH,

e (¢dopMUpOBaHHE YMEHUU OOBSACHATH SIBJICHUS C HUCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUU U

Hay4HBIX JOKa3aTEJbCTB;

¢ (QopmupoBaHUE NPEACTABICHUN O PO (PU3UKH Il Pa3BUTHSI APYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHH.

JoctuxkeHnne 3Tux 1ened oOecreuMBaeTcs pELIeHHEM CIEAYIOIMX 3aJad B Ipoliecce
M3y4eHHUs Kypca (QU3UKU Ha YPOBHE CpeIHEro o01iero oopa3oBaHus:
® MpHOOpETeHHE CUCTEMBbI 3HAaHHUH 00 00IKX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKJIIOUAs MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3UKy U JIEMEHTHI aCTPOPHU3UKY;



¢ (GopMUPOBAHNE YMECHHUU MTPUMEHSITh TCOPETUUCCKIE 3HAHUS JUTsI OOBSICHEHUST (DU3HUSCKUX
SIBJICHUM B IPUPOJAE U JUUISl IPUHATHS NIPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU KU3HM;

® OCBOEGHHE CIIOCOOOB PEUICHHSI PA3TUYHBIX 33/1a4 C SBHO 33JaHHON (U3UYECKON MOIEIBIO,
3aJ1a4, MMoIpa3yMeBaIOLINX CAMOCTOSITENIbHOE CO3/ITaHNe (PU3NIECKON MOJIEIH, aIeKBaTHOM
YCJIOBUSAM 3a]1a4u;

e TIOHMMaHUe QU3NYCCKUX OCHOB W MIPHHIIUIIOB JCHCTBHUS TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO CPEY;

® OBIIAJICHHE METOJIaMU CAaMOCTOSITENILHOTO IITAHUPOBAHUS U MIPOBEACHUS (PU3MUECKHUX
AKCTIEPUMEHTOB, aHAJN3a U UHTEPIPETANi HHHOPMAIIUH, OTIPEACIICHUS TOCTOBEPHOCTH
MOJyYEHHOT' O PE3yJIbTATa;

® CO3/1aHUE YCIOBUU JUISl Pa3BUTHS YMEHUMN MPOEKTHO-UCCIIEI0BATENBCKOM, TBOPUECKOM
NEeSATEIbHOCTH.

Ha u3ydenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs
otBoauTcs B 10 kacce — 68 yacoB (2 yaca B HEJIEINIO).

COJEPKAHUE OBYYEHUA

Paznen 1. ®usznka u MeTOAbI HAY4YHOT'O MO3HAHUS

®uszuka — Hayka O npupoae. Hayunsle Meronbl mNO3HaHUSA OKpyKaromero Mupa. Pois
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCe TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (Gpu3MUeCKUX SBICHUN W TporieccoB. HayuHbie TumoTe3sl. GU3NYECKUe 3aKOHBI U
Teopuu. ['paHuIlbl NPUMEHUMOCTH HU3UYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSI.

Ponpe 1 MecTo ¢u3uku B GOPMHPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MUpPA, B TMPAKTHUIECKOM
JIEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBmkeHHEe. OTHOCHUTENBHOCTh MeXaHHMYecKoro nBrxkeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemerienne, CKOPOCTh (CpeHsAsS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepualbHON
TOYKH, MX TPOCKIMU Ha OCHU CHUCTEeMBbI KoopAuHaT. ClOXKeHHE TNEePEeMEIICHU U CIOXKEHHUE
CKOpPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPSHHOE TIPSIMOTMHEHHOE JIBIOKEHUE. ['paduiku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHUSsl, MyTH U MepeMEIICHUs MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoOojHOE TIazicHre. Y CKOpeHrEe CBOOOTHOTO Ta/ICHUS.

KpuBonuneitHoe aBmxkeHue. /[BrkeHne MaTepuaibHOW TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJIIO CKOPOCTBbIO. YTJIOBasi CKOpPOCTb, JUHEHHasi ckopocTh. [lepmoa u yactora oOpamieHusl.
LleHTpOCTpEeMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: CITUOMETP, JBMKEHUE CHAPSIOB, IICTTHBIC
U peMEHHBIC TTepeIadH.

Jlemoncmpayuu

Monenb cuctemMbl 0TCUéTa, MIUTFOCTPAIUS KHHEMATHUECKUX XapaKTePUCTUK JIBUKEHUSI.
[IpeoOpazoBanue NBHKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKeHHOM IPOCTPAHCTBE.

HaGmoienue nBKeHUs Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

H3mepenne yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTu Nnpu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol



N3yueHne HepaBHOMEPHOTO JIBHKEHHUSI C LIEJIBIO ONPEAEIICHUS] MTHOBEHHON CKOPOCTH.
HccnenoBaHyre COOTHOIIEHUS MEXAY ITyTSIMH, IPOWIEHHBIMU TEJIOM 3a IOCJIEI0BATEIbHBIE PABHBIE
IIPOMEKYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM JIBHYKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.
N3ydeHne NBMKEHUS IIapUKa B BSI3KOM JKUJKOCTH.

W3ydenue nBuXeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcHTenpHOCTH ['amunes. [lepBsiii 3akoH HeroToHa. HEeprmanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Bropoi 3akoH HbproToHa Uil MartepualbHON
Touku. Tpernii 3akoH Hpl0TOHA JU1s1 MaTepHANIbHBIX TOYEK.

3aKkoH BceMUpHOro TsaroreHus. Cuna tsxectu. IlepBast kocMuueckas CKOpOCTb.

Cwita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buael Tpenus (mokosi, ckonbkeHus, kauenus). Cuia tpenust. Cyxoe tpenue. Cuna TpeHus
CKOJIbJKEHUS! U cuiia TpeHus nokosi. Koapduuuent tpenus. Cunia cCOnpoTUBIEHUS PU JBUKECHUH
TENa B XKUAKOCTU WU Tase.

[ToctynaTtensHoe U BpalaTelbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CHIIBI OTHOCUTEIBHO OCH BpameHus. [1nedo cumbl. Y cinoBus paBHOBECUS TBEPAOTO TEA.
TexHrn4ecKkue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: MTOAINITHUKY, JBUKEHNE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBieHME MHEPLIUN.

CpaBHEHHE MacC B3aMMOJICCTBYIOIINX TEJl.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(opMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U NAJCHUU.

CpaBHEHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBecUs TBEPAOTo Tesia. Bunbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBMxeHUs OpycKa Mo HAKIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIKX B MPYKUHE U PE3UHOBOM 00paslie, OT
ux aedopmanum.

HccenenoBanue ycinoBuil paBHOBECHS TBEPJOTO TeJIa, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonwvl coxpanenus 6 mexaHuke

Umnynec MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHalbHBIX TouyeK. Mmmnynsc cuibl u
W3MEHEHUE UMITyJIbCca Tela. 3aKOH COXpaHEHMs UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuiibl. MOIIHOCTD CHJIBI.

Kunernyeckast sHeprusi MaTepualbHONU TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKOM SHEPTHH.
[TorenumanbHast sHeprus. lloTeHnmanbHas »3Heprus ynpyro aeGopMHpOBaHHONW MPYKHUHBI.
[ToreHumanbpHas YHEPTUs Tena BOIM3HM MOBEPXHOCTH 3EMITH.

[ToreHumanbHbIE U HEMOTEHIMAbHBIE CHIIBI. CBsI3b pabOThl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM
MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3AaKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHruueckue yCcTpoicTBa U MPAKTUYECKOE IMPUMEHEHHE: BOJLOMET, KONED, NPYKUHHBINA MTUCTOJIET,
JIBIJKECHHE PAKeT.

Llemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE BUKEHUE.

[Iepexon moTeHIIMANBHON YHEPTUH B KHUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul



N3yuenne abCoOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue CBsi3u paOOTHI CHIBI C W3MEHEHHWEM MEXaHWYECKOW SHEpPruu Tella Ha MpuMepe
pPaCTSKEHUSI PE3UHOBOTO KTyTa.

Paspnen 3. Moaekyasipaast Gu3suka ¥ TepMOANHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOI meopuu

OcCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHM M HX OIBITHOE OOOCHOBaHUE.
bpoynoBckoe nBumxenue. JAnuddysus. Xapaktep ABMKEHUS M B3aUMOJCHCTBUS YacTHUI] BEIIECTBA.
Moaenu CTpoeHus Ta30B, )KUAKOCTEH W TBEPABIX TN M OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenel. Macca u pazmeps! mosekyil. Konndectso Beniectsa. [locrosiHHas ABoranpo.
TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcust.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPUN UIEAIBHOTO
ra3za. AOCoJIl0THas TemIepaTypa Kak Mepa cpeiHell KHHETHYEeCKOW YHEPrHH TEIUIOBOTO JIBHKEHUS
gactuy, rasza. Illkama Ttemmepatyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon /lanbToHa. M3omponecchl B MIealbHOM ra3e C MOCTOSIHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEPMa, H30X0pa, n3o00apa.
TexHu4yeckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETpP, OapoMeTp.

Llemoncmpayuu

OnbIThI, OKa3bIBAIOUINE UCKPETHOE CTPOCHHE BEIIeCTBa, (oTorpaduu MOJEKYJl OpraHHYeCKHUX
COCIHECHU.

OnbIThl 10 AU PY3UH KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBH>KEHHUSL.

Mopens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOACHCTBHS.

Mopaens, HuTFoCTpUpyoIas MIpUpOy JTaBJICHUS ra3a Ha CTEHKH COCya.

OnBIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UAEAIBHOTO ra3a, NU30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHUl oO0b&éMa KOMHATHI,
JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEil.

HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUSI pa3peKEHHOT0 Trasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuyeckas cuctemMa. BHyTpeHHSs sHeprus TEPMOAMHAMUYECKOW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonmuuectBo TemsoTel W pabota. BHYTpeHHsISI SHeprusi 0JJHOATOMHOIO HAEaJbHOTO
ra3a. Buael Teronepenayn: TEMIONPOBOIHOCTD, KOHBEKIIMS, U3Iy4eHHUE. Y I€NIbHAs TEIIOEMKOCTh
BemecTsa. KoandecTBo TEIIOTHI IPHU TEIUIONEPEaaye.

[Tonsite 06 aguabatHoM mponecce. [lepBriii 3ak0H TepMoanHaMHKH. [IprMeHeHne nepBoro 3akoHa
TEPMOJMHAMMKH K u3onporeccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepMoanHamMuki. HeoOpaTUMOCTh MPOLIECCOB B IPUPOJIE.

TennoBele MamuHbl. [lpuHIUNB JeHCTBHUS TETUIOBBIX MammuH. [IpeoOpasoBanusi SHEpTHH B
TerIoBbIX MamuHax. Koagdumnuent nonesnoro neiicteus temnoBoil Mammusl. [ukn Kapao u ero
KOA(GUIIUEHT MOJIE3HOTO JEHCTBHSL. DKOIOTHYeCKUE MPOOIeMbl TEIIOOHEPT€TUKH.

TexHu4yeckue yCTpoCcTBa M IPAKTHYECKOE IPUMEHEHME: ABUIaTEllb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJNOAMIBHUK, KOHAUIIUOHED.

Llemoncmpayuu

V3MeHeHne BHYTpEHHEW YHEPrUH Tejla IMPU COBEPIICHUH paOOThI: BBIJIET MPOOKU M3 OYTHUIKU MO
JeicTBUEM CXKAaTOro BO3/AyXa, HarpeBaHue »d¢dupa B JaTyHHOH TpyOke NYyTEM TpeHUs
(BuaCOIEMOHCTpAITHS ).

M3MeHeHre BHYTPEHHEH sHEprun (TeMIiepaTyphl) Tejia Mpu Tersionepeaaye.

OmnbIT 10 aguabaTHOMY PAacIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CTOPAaHUsl, pEaKTUBHOTO JIBUTATEIIS.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenbHOU TEeI0EMKOCTH.

Tema 3. Acpezamnsie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapoobpazoBanne u KoHaeHcanus. lcmapenue u kumeHue. AOCONIOTHAsS W OTHOCHTEIbHAs
BIIQXKHOCTh BO31yXa. HacklmeHHBIW map. YAenbHas TemioTa napooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUSI OT JaBJICHUSI.

Tépnoe Teno. Kpucrammmaeckue u amop@HbIe Tesia. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue
kpuctamuibl. CoBpeMeHHble MaTepuaiibl. [lnmaBneHue u Kpucrammzanus. YaenbHas TeruioTa
riaBnenus. CyOnumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHudeckue yCTpONCTBAa M MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U IMICHXPOMETP, KATIOPUMETP,
TEXHOJIOTMM TOJYyYEHHUS COBPEMEHHBIX MAaTepHaJioB, B TOM YHCJI€ HAHOMAaTe€pUaloB, H
HAaHOTEXHOJIOTHUHU.

Llemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIaBJICHHH.

CriocoObI U3MEPEHHSI BIAXKHOCTH.

HaGmoienue HarpeBaHusl U MJIABJICHUS KPUCTAUTMYECKOTO BEIIeCTBA.

JleMOHCTpanust KpUCTAIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenre OTHOCUTEIBHON BIIAYKHOCTH BO3/yXa.

Pasznea 4. DiiekTpoauHaMuKa

Tema 1. Inexmpocmamuxa

OneKkTpu3anus Tell. JJEKTpUYecKui 3apsf. /[Ba Buma siekTpuueckux 3apsaoB. [IpoBomgHukw,
JUDJIEKTPUKHU U TIOJTYIIPOBOJHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsja.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli anekTpudecKuil 3aps. DIEKTPHUIECKOE TOJIE.
Hanpspk€HHOCTD asiekTpudeckoro nois. I[IpuHiun cyneprno3uuuu 3iaeKTpUYeCKuX mnosied. JInnum
HaNPsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabota cun snektpocratnueckoro mousd. Ilorenmman. PasHocTs moteHuuanoB. IIpoBogHMKH |
JTURJIEKTPUKHU B DJIEKTPOCTATHYECKOM MoJie. J(uanekTpruyeckas IpOHUIIaeMOCTb.

OnekrpoémkocTh.  KonaeHcatop.  DNEKTpOEMKOCTh  IJIOCKOTO  KOHJAEHcCATopa.  DHeprus
3apsHKEHHOTO KOH/IEHCATOopa.

TexHudyeckue ycTpoicTBa M IPAKTHUECKOE MPUMEHEHHE: D3JIEKTPOCKON,  3JIEKTPOMETP,
AIIEKTpOCTAaTHYECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB, KOHAEHCATOpP, KOMHPOBAIbHBIN
arnmnapar, CTpyMHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT JEHCTBUSA dJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEN.

DNEKTPUUECKOE T0JIE 3apsyKEHHBIX TEII.

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTHuecKas 3aluTa.

JIMdIeKTpUKY B 3JIEKTPOCTATHUYECKOM TOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH ITUIOCKOTO KOHAEHCATOpa OT IUIOLIAN TUIACTHH, PACCTOSIHUS MEXITY
HUMU U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3Mmepenne 21eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuueckuii mok. Toku ¢ paznuunvix cpedax



DJIEKTPUYECKUI TOK. YCJIOBHUSI CYIIECTBOBAHHUS JJIEKTPUUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hanpspoxkenue. 3akon Oma Jy1s ydacTka LenH.

ONEKTPUUECKOE CONPOTUBJIEHHUE. Y AEIbHOE CONpPOTHBIEHUE BeulecTBa. IlocimenosarensHoe,
napajuieIbHOE, CMEIIaHHOE COEAMHEHNE TPOBOHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCTh 3EKTPUUIECKOTO TOKA.
DIIEKTPOABMKYIIIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHHUKA TOKA. 3akoH OMa JJis OJTHOM
(3aMKHYTOH) 3neKTpUuecKoil nenu. KopoTkoe 3aMbIKaHUE.

DONeKTpOHHAs MPOBOAUMOCTH TBEPABIX METANIOB. 3aBUCUMOCTb COMNPOTHUBIIEHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOANMOCTD.

DIIeKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs MPOBOJUMOCTH MOJyNPOBOAHUKOB. CBoiicTBa p—n-
nepexoja. [loaynpoBogHHKOBBIE TPUOOPHI.

ONEeKTpUUYECKU TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHUECKAs JUCCOLMALMS.
DIIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. [lnasma.
TexHudyeckue yCTpoilcTBa W MPaKTUYECKOE NPUMEHEHHUE: aMIIepMETp, BOJBTMETp, pPeocTarT,
UCTOYHUKM TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPBI, 3JEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP  COMPOTHUBIIEHUS,  BaKyyMHBbI  JUOJ,  TEPMHCTOpPbl U  (HOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN TNO/1, TaJIbBAaHUKA.

Jlemoncmpayuu

W3MmepeHnne cuibl TOKa ¥ HAIIPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS LMWIMHIPUUECKUX MPOBOJAHUKOB OT JUIMHBI, IJIOAAHN MONEPEYHOTO
CEYEHHUs U MaTepuaa.

CMeniaHHOe COeTUHEHHE TPOBOTHUKOB.

ITpsimoe n3MepeHune 3MeKTpoABNKYIIEN crilbl. KOpoTKkoe 3aMblkaHNE ralbBAHUYECKOTO JIEMEHTA U
OIICHKa BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTh COITPOTUBIIEHHSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3pst ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSISI MPOBOUMOCTD JUOJA.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne cMEIaHHOTO COETUHEHHSI PE3UCTOPOB.

W3Mmepenne 21eKTpOABMKYIIEH CHIIbl ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.
HaGmronenue amexkTponmsa.

Me:xnpeamerHbie CBA3H

Wzydyenne xypca ¢usuku ©0a3oBoro ypoBHsS B 10 Kiacce OCYLIECTBISETCI C Y4ETOM
CoJIepKaTeIbHBIX MEXKIPEIMETHBIX CBs3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHHU, reorpapuu
Y TEXHOJIOTUH.

Mesicnpeomemnsie nowamus, CBS3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO IO3HAHHUSA: SIBJICHUE,
Hay4HbIH (DaKT, TUIOTE3a, (PU3NUYECKass BEIUYHMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, DKCIICPUMEHT,
MOJIEJTUPOBAaHUE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JTUHeHHas ¢GyHKIus, napaloina, rumnepdosia, uX
rpaduKd M CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKLUMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HMX TMPOEKIMH Ha OCH KOOPJAMHAT,
CJI0KEHHE BEKTOPOB.

buonozusa: mexannueckoe IBHKEHUE B >KMBOM mpupoje, nuddysus, ocMoc, TEII000MEH >KHUBBIX
OpraHu3MoB (BUABI TEIUIONEpENauyM, TEIJIOBOE PABHOBECHE), IJIEKTPHUUECKUE SIBICHHS B JKMBOH
pUpo/Ie.



Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KMJIKOCTEN U Ia30B, JIEKTPUUECKHUE CBONCTBA METAJJIOB,
AIIEKTPOJIUTUYECKAS! TUCCOLMALINS, TaJIbBAaHUKA.

l'eoepaghus: BIaxXxHOCTH BO3lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozus.: npeoOpa3oBaHKUEe IBUYKEHUI C UCTOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIINITHUKY, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHHUs HUMIIyJbca B TEXHHMKE (pakeTa, BOAOMET U
JIpyrue), JBUTATeIb BHYTPEHHErO CropaHus, TMapoBass TypOMHa, OBITOBOM XOJIOAWUJIBHUK,
KOHAMIIMOHED, TEXHOJIOTUH IOJIyYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
U HAHOTEXHOJOTHH, DJEKTPOCTaTHUecKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpPUOOPOB, KCEPOKC,
CTpYWHBI TPHUHTEP, AJIEKTPOHArpeBaTelIbHbIE NPUOOPHI, 3NEKTPOOCBETUTENbHBIC MPUOOPHI,
raJibBaHHKa.

IIVIAHUPYEMBIE PE3YJBTATbBI OCBOEHHUS IPOI'PAMMBLI IO ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro npeamera «Pu3MKa» Ha YpOBHE CpelHEro ooiiero oodpazoBaHHs (0Oa30BbIif
YpOBEHb) JOJDKHO O0OECNeUUTh JOCTH)KEHHE CIEAYIOIUX JIMYHOCTHBIX, METANpeIMETHbIX U
IPEMETHBIX 00pa30BaTeNbHbBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUs yueOHOTro npenmeTa «Du3nka» JOIKHBI OTpaXkaTh TOTOBHOCTb
U CIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS C(HOPMHpPOBAHHOW BHYTpPEHHEW mo3uiueit
JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpHEHTAIMH, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIINX TPAJUIMOHHBIM LIEHHOCTSIM POCCUICKOTO 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OMbITa U ONBITA JAESATEIBHOCTH B MPOLIECCE PEATU3ALUN OCHOBHBIX HAIPaBJIEHUI BOCIIUTATEIBHON
JESITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaxaaHCcKOro BOCHUTAHMSA:

c(OpMUPOBAHHOCTh TPAXJTAHCKON IMO3ULUU 00ydYarolmerocs Kak aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBa;

MPUHATHE TPATUIMOHHBIX 00IeUEI0BEYECKUX TYMaHUCTUYECKUX U JeMOKPAaTHYECKUX [IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX I'PakJaHCKOTO OOIIecTBa, y4acTBOBATh
B CAaMOYIIPaBJIEHUHU B 00pa30BaTeIbHON OpraHU3alIiiy;

YMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMHU B COOTBETCTBHM C UX (QDYHKIHMSIMU U
Ha3HAa4YCHHEM;

TOTOBHOCTh K T'YMaHUTapHO! U BOJIOHTEPCKON NEATENBHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMSA

c(OpPMHPOBAHHOCTH POCCUHCKOM I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHSIM POCCUNCKHUX YUEHBIX B
obnactu pU3MKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pPEIICHHS, OPHUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM UHUCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOIO OYyaylLIero;

4) 3cTeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYas OCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TpyaoBoOro BocnuTaHus:

UHTEpeC K pa3inyHbIM cepaM MpodecCHOHANBbHON AEATENbHOCTH, B TOM YHUCIE CBS3aHHBIM C
¢bu3MKOM M TEXHUKOH, yMEHHE COBepllaTh OCO3HaHHBIM BbIOOp Oynymiedl mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIIaHBI,



TOTOBHOCTh M CIIOCOOHOCTh K 0O0pa3oBaHHWIO W camMooOpa3oBaHWI0O B 0O0OJacTH (PU3UKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) IK0JI0TMYeCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh ~ IKOJIOTHUECKOW  KyJNbTYphl,  OCO3HaHHME  TIJIO0AJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE U OCYIIECTBIIEHHE JCHCTBHHA B OKpYJXKalollled cpele Ha OCHOBE 3HAHMS IeJiei
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuipeHre OmbiTa JACSTENbHOCTH SKOJIOTHYECKOH HampaBIEHHOCTH Ha OCHOBE HMMEIOLINXCS
3HaHU# 1o (HU3HKE;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
¢du3nueckoil HayKH;

OCO3HaHHE IICHHOCTH HAYYHOW JAEATENBHOCTH, TOTOBHOCTh B TIPOIECCE W3YYCHUS (PHU3UKH
OCYILECTBIISATh MMPOEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jiornueckue 1eMCTBUSA:

CaMOCTOSTENILHO (hOPMYITUPOBATh U aKTyaJIM3UPOBATh MPOOIEeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;
OTIpeeIATh LENU AesITeIbHOCTH, 3aJaBaTh apaMeTphl M KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUUS B PACCMATPUBAEMBIX (PH3UUECKHX SBICHUSIX;
pa3palaThiBaTh IJIaH peHIeHHs NpoOJeMbl C YYETOM aHalIM3a HMMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JCSITEIbHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OILCHUBAThH
PHUCKH TIOCIIEACTBUN AESITEIbHOCTH;

KOOPJAMHUPOBaTb M  BBIOJHATH pabOTy B  YCIOBUSIX pEAIbHOIO, BUPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aHMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEeM.

ba3oBble uccienoBaTeIbCKUE AeHCTBHA:

BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU U MeTo/IaMU (PU3UYECKON HAYKH;
BJIAJICTh HaBBIKAMU Y4eOHO-HCCIIEIOBATENbCKON M MPOEKTHOM JESATENbHOCTH B 00JacT (PU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IIOMCKY METOJOB peIIeHus 3aaay
(bu3uUecKoro coxepkaHus, IPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHMS;

BJIQJIETh BHUJAMU JIEATEJIbHOCTH IO TIOJYYEHHI0 HOBOTO 3HaHHWS, €ro HHTEpIpeTalum,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX CHTYAIlMsIX, B TOM YHCIIE TIPH CO3JaHHUH
y4eOHBIX MPOEKTOB B 001aCTH (PU3UKH;

BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIC CBS3M U aKTyaJIU3UPOBATh 3a/layy, BBIABUTATh THIIOTE3y €€
pelleHus, HaXOIUTh apTyMEHTHI JIUIsl TOKa3aTeNbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh MapaMeTpsl U
KPUTEPUU PEILICHHUS;

AQHAJIM3MPOBATh IOJIYYCHHbIE B XOJ€ PEIICHUs 3aJauyd pPe3yJbTaTbl, KPUTUUYECKH OLEHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTEeNbHOMN JIEATEIBHOCTH, B TOM YHUCIIE
IpU U3Y4CHUH (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh NEePEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

YMETh UHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEITIAraTh OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOIMYyCKAIOIINe albTepHATUBHBIC PEILICHUS.



PabGora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH TMONTy4YeHHUS WH(GOpMANUU (GU3NYECKOTO COACPKAHHUS U3 MCTOUYHUKOB PA3HBIX
TUIIOB, CaMOCTOATCIIBHO OCYIICCTBJIATL IIOWCK, aHAJIIN3, CHCTCMATHU3allMI0 W HHTCPIIPETALNIO
uHGOPMAIIUU PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONB30BaTh CPEACTBA HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B pEUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHUu3allMOHHBIX 3aJdad C CO6J'IIO}IGHI/IGM Tpe6OBaHI/Iﬁ
OPrOHOMUKHU, TEXHHKU O€30MacHOCTH, THUTHEHBI, PecypcocOepekeHUs, MPAaBOBBIX M ITHUYECKUX
HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/aBaTh TEKCThl (U3UYECKOTO COACPKAHHUA B Pa3NUYHBIX (opMarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMu M 1EJIeBOM ayAuTOpuH, BBHIOMpas ONTHUMalbHYI0 (GOpMYy TpEACTaBICHUS U
BU3YaJTH3aIlIH.

KoMMyHnKkaTHBHBIC YHHBepcaibHble y4eOHbIe JeHCTBHUSA:

OCYIIECTBIISATH OOIIEHHE HA YpoKaxX (PU3UKU U BO BHEYPOUHOM AESITETbHOCTH;

pacro3HaBaTh MPEANOCHIIKH KOH(IMKTHBIX CUTyalluid U CMATYaTh KOH(IIUKTEI,

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U HCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHIHON M UHAMBHUIYaIbHOI paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUII ¢ y4€ToM OOIIUMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4JI€HA KOJUIEKTUBA;

MPUHUMATh LIEJTU COBMECTHOM JIESATEIIbHOCTH, OPTaHU30BbIBAaTh U KOOPJIMHUPOBATH JIEHCTBUS 10 €&
JOCTHKEHHIO: COCTABIIATH IUIAH JEHCTBUM, pacHpeleNsaTh PONM C YYETOM MHEHHUH YYaCTHUKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOW paboThI;

OLICHUBATh KAayeCTBO CBOET0 BKJIAJa M Ka)XJOT0 YYaCTHMKA KOMaHJIbl B OOIIMH pe3ysbTaT Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IIPOEKTHI, OLEHMBATh HUAEH C T[O3ULMU HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJEHUE B Pa3IMUHBIX CHUTYyallUAX, IPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUITUATHBHBIM.

PerynsiTuBHbIC yHUBEpCaJIbHbIE y4eOHbIE 1eiicTBUS

Camoopranuzanms:

CaMOCTOSITENILHO OCYILECTBIIATh O3HABATEIbHYIO ACSITEIbHOCTh B 00J1acTH (PU3UKH M aCTPOHOMUH,
BBISIBIISATH MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIE 33/auH;

CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PEIICHMs PACUETHBIX M KAYECTBEHHBIX 3a/1a4, MUIaH BBINOJIHEHUS
NPaKTUYEeCKOM paboThl C Y4YETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANIOYTEHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOro MpeiMeTa Ha OCHOBE JIMYHBIX MPEOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh MTPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMUPOBAHHIO U MPOSABICHUIO JPYIUIMH B 00JaCTH (U3UKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeIbHbINA U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJVIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IeTh HaBBIKAMM IO3HABATENIbHOM peQuieKCMM KaK OCO3HAaHHS COBEpIIAEMbIX ACHCTBUNA U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH [T OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELLICHMUS;

YMETb OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;



MPUHUMATh MOTHBBI 1 ApTYMEHTHI JPYTHUX MPU aHAIHU3E PE3YJIbTATOB JIEATEILHOCTH;

MPUHUMATH Ce0sl, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

MPUHUMATh MOTHBBI M ApTYMEHTHI JPYTHX MPU aHAIHU3E PE3YJIbTATOB JIEATEILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce 1oCTHKEHUSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI TI0 (DU3HUKE /I YPOBHS
CpenHero o0Iero oopa3oBaHusl y 0OyYarOIIUXCSl COBEPIICHCTBYETCS SMOIIMOHATIBHBIA UHTEIICKT,
npenoaralomuil copMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSHUE, BHIIETh
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON YMOIIMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B ceOe€;
CaMOPETYJIMPOBaHUS, BKIIOUAIOIIETO CAMOKOHTPOIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHUE, CTOCOOHOCTH aJaNTHPOBATHCS K SMOITMOHAIBHBIM H3MEHEHHUSM U TIPOSBIISITh THOKOCTb,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JTOCTIDKCHHIO IEH U yCTeXy, ONTHMHU3M,
WHULMATUBHOCTh, YMEHUE JACHCTBOBATh UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIOINICH CIOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH
€ro IpHU OCYIIECTBICHUH OOIICHHUs, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COITMATHPHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C APYTUMH JFOJIbMU,
3a00THUTHCSA, IPOSBIISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDI

K konmy obyuenus B 10 kJjiacce npeaMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUMN:

JEMOHCTPHPOBATh Ha MpHUMEpaxX poJib U MecTO (GU3UKH B (hOPMHPOBAHUH COBPEMEHHOW HAy4IHOM
KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHOW TEXHHUKHM W TEXHOJIOTHH, B IPAKTHUECKOHN JIeATCIIEHOCTH
b1 {0 (817 S

VYHUTHIBATh TPAHMIBI TPUMEHEHUS W3YyYCHHBIX (DU3MUSCKUX MOJIENICH: MaTepHaabHas TOYKa,
WHEpLUadbHasl CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, HACaTbHBIA ra3, MOAEITU CTPOCHUS
ra30B, XKUJAKOCTCH W TBEPIBIX TEJN, TOYCUHBIN SJCKTPHUSCKUN 3apsij MPHU peIicHHH (PU3UIeCKIX
3a/ay;

pacnio3HaBath (pu3MYEcKue SBICHUS (TPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHHWKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPUH CTPOCHHs BEIIECTBA M JJIEKTPOJUHAMHUKH: PAaBHOMEpPHOE M
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JIBIDKCHHE, CBOOOJHOE TaJeHHWEe TeJ, JIBIDKCHHE TI0
OKPYXHOCTH, HWHepIusi, B3aumopeicTBue Tten, nuddysus, OpOyHOBCKOE IBUKECHHE, CTPOSHUE
KUIKOCTEH W TBEPIBIX TEJ, U3MEHEHHE 00BEMa TeNl MPU HArpeBaHWUU (OXJIAKICHUH), TEIUIOBOE
paBHOBecHe, WCIApeHHe, KOHACHCAIWs, IUIABIICEHUE, KPHUCTAJUIM3AIMs, KHUICHHE, BIAXHOCTh
BO3JlyXa, TOBBIIICHUE aBJICHUS Tra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B U30MPOIIECCax, dJICKTPU3AIMS TeJ, B3aUMOJICHCTBHIE 3apsIOB;
OIHMCHIBATH MEXAaHUYECKOE JBMKCHUE, WCIONB3Yysl (PU3UYECKHE BEITUYHMHBI: KOOPJWHATA, ITyTh,
nepeMenieHne, CKOpoCTh, YCKOPEHHEe, Macca Tena, CUiia, UMIYJIbC Tella, KHHETHUYeCKas dYHEeprus,
MOTCHITMAIPHAS JHEPIHs, MeXaHWdeckas paboTa, MEXaHW4YeCKass MOIIHOCTh, IPH OIMUCAHUHU
MPABUILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIONB3YEMBIX BEJIMUMH, UX 0003HAUCHUS U €AMHHUIIBI,
HAXOAUTH (POPMYIIBI, CBA3BIBAIONTUE TAHHYIO (PU3NICCKYIO BEIMINHY C IPYTUMH BEIIMIMHAMH,
OTHCHIBATh M3YUYCHHBIC TEIJIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHHSI, UCTOJB3YS (PU3UUECKHE
BEJIMYMHBI: JIaBJICHUE Ta3za, TEMIlepaTypa, CpedHss KHHETHYeCKass JHEPTrus XaoTHYECKOTO
JBUKCHHSI MOJIEKYJI, CpETHEKBapaTUIHAs] CKOPOCTh MOJIEKYJI, KOTMYECTBO TETUIOTHI, BHYTPEHHSISA
sHEeprus, padoTa ra3a, K0d(QGUIUEHT TOJE3HOTO ACHCTBUS TETUIOBOTO JBUTATENS; TIPH OMHCAHUH
MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIONB3YEMBIX BEJIMUMH, UX 0003HAUEHUS U EAMHHUIIBI,
HaXOAHUTh (POPMYJIBI, CBA3BIBAIONTUE TAHHYIO (PU3NICCKYIO BEIMINHY C IPYTUMH BEIIMIHNHAM;



OINMCHIBATh U3yUYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE SBJICHUS (TIPOIIECCHI),
UCTIONB3Ysl (PU3MYECKHe BETMUMHBL: 3JEKTPUUECKUI 3apsil, JIEKTPUYECKOe MOJie, HAMPSHKEHHOCTD
10JIs, TMOTEHIMAJ, Pa3HOCTh MOTEHLMAIOB; NMPU ONMHUCAHUU TMPABUIBHO TPAKTOBaTh (PUIUUECKHIA
CMBICII HCHOJB3YyEMBIX BEJIMYMH, WX OOO3HAUEHUS U CAWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIUUUHY C JPYTMMU BEITUYUHAMU;

aHAJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SABICHHS, UCTIONb3Ys (PU3NYECKUE 3aKOHBI U MPUHIIMIIBL:
3akoH BcemupHoro Ttsarorenus, I, I u Il 3akonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU
DHEPrUM, 3aKOH COXPAHEHUS HMITyJIbCa, MPUHLMII CYNEPIIO3ULUN CUJ, NPUHIUI PABHOIIPABHS
WHEpPLUATIbHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KMHETHUYECKYI0 TEOpPUI0 CTPOCHHUS BEIeCTBa,
ra3oBbl€ 3aKOHBI, CBSI3b CPEIHEH KWHETHMUYECKON DSHEpPruu TEIJIOBOIO JABMXKEHHS MOJIEKYN C
a0COTIOTHON TeMIepaTypoil, MepBbIil 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pas3nuyaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe BhIpaXKEHUE U YCIOBHS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TNPUHIMIIBI JICHCTBHUS MAaIIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3ianyaTh YCIOBHs UX 0€30MaCHOTO MCIIOJIb30BAHUS B TOBCEAHEBHOMN KU3HMU;

BBIMOJIHATh  OKCIEPUMEHTHI [0 HCCIEAOBAaHHIO (PU3MYECKMX SBIEHHH W  TPOLECCOB C
HCIIOJIb30BaHUEM TMPSAMBIX M KOCBEHHBIX U3MEPEHMI, IPU 3TOM (OpMYIHUPOBATh NpobdieMy/3aaauy
U THUIIOTE3Yy Y4eOHOro SKCIEepUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEIUIOKEHHOTO 00O0pYIOBaHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATEH BHIBOIBI;

OCYILECTBIISATh MPSMbIE M KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEJIMYUH, MPH 3TOM BBIOHPAThH
ONTHUMAaJIbHBIA CHOCOO M3MEPEHHs] U HCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
U3MEPEHUI;

UCCJIEIOBaTh 3aBHUCUMOCTH MeXAy (U3MUYECKMMH BEJIMYMHAMU C HCIOJIb30BAaHUEM MPSIMBIX
U3MEPEHUH, TMpPH 5TOM KOHCTPYHPOBATh YCTaHOBKY, (HKCHPOBATH pPE3YyJIbTaThl MOIYyYCHHOM
3aBHCUMOCTH (PU3UYECKHX BEJIMYMH B BUJAE TAOJIUIl U rpauKOB, J1E1aTh BBIBOJBI 10 pe3yibTaTaM
UCCIIEIOBAHMS;

coOnrofaTh mMpaBuiia O€30MAaCHOTO TpyJAa MpH IMPOBEIEHUH HCCIEAOBAaHUN B paMKax ydeOHOro
HKCIEPUMEHTA, Y4eOHO-HUCCIIEOBATENBCKOM M TPOEKTHOM JEATEIIbHOCTH C HCIHOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYIOBAHMUS;

pemiath pacu€THBIE 3aJaud C SBHO 3aJJaHHOM (PU3MYECKOM MOJeNblo, UCHONb3ys (QHU3HUECKUE
3aKOHbl W TPUHLMUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3aJaud BBIOMpaTh (U3MUECKYI0 MOJIENb,
BBIJICNIATh (PU3NYECKUE BEIMYUHBI U (OPMYJbI, HEOOXOIMMbIe s €€ pelieHHs, MPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3UUYECKON BEITHMUMHBI,

pelmare KaueCTBEHHbBIE 3a/Jayd: BBICTPAMBATH JIOTMUECKH HENPOTHUBOPEYMBYIO  LIEMOUYKY
pacCyXJIeHUH ¢ OTIOPOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBIICHUS;
UCIIOJIb30BaTh MPHU PEIICHWH Y4eOHBIX 3a/a4 COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOTHH JUIs
MOMCKa, CTPYKTYPUPOBAHUS, UHTEPIPETALMU U MpEACTaBICHHUs] Y4eOHONH M Hay4YHO-IOMYJISIPHOI
UH(POPMALIMH, TOTYYSHHON U3 PAa3TUYHBIX UCTOYHUKOB, KPUTHUYECKU aHAJIM3UPOBATH MOIYYaeMYIO
uH(pOpMaIHIO;

NPUBOJUTH MPUMEPHI BKJIA/a POCCHUMCKUX U 3apyOeKHBIX yU€HBIX-(DM3MKOB B pa3BUTHE HAyKH,
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUsS MO (U3MKEe B TOBCEIHEBHOW JKM3HU JJs1 0OecreueHHs
0e30macHOCTH MpH OOpalleHnu ¢ MpuOopaMu U TEXHUYECKHMMM YCTPONCTBaMH, JUIsl COXpaHEHHS
3]I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEACHUS B OKpY Karollei cpee;

paboTaTh B IpyMIie C BBIIOIHEHUEM Pa3IMYHbIX COIMABHBIX POJeH, MIaHUpOBaTh paboTy TPYIIIIbI,
palMOHATIBHO pacIpelesiaiTh OO0S3aHHOCTH W IUIAHUPOBATh JAEATENbHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, aJeKBAaTHO OICHUBATh BKJIAJ KaXJOro M3 YYaCTHUKOB TpPYNIbl B pELICHHUE
paccMaTpuBaeMoi poOIeMBI.



TEMATHUYECKOE INTAHUPOBAHUE

No n/n HanmenoBanue KommaectBo wacos DnekTpoHHbIE (IUPPOBHIE)
pas3ziesnoB U TeM Beero | Konrpomsmsie | IpaxTaeckue 00pa3oBaTeNbHbIE PECYPCHI
MPOTPaMMBI
paboTht paboThI
Paznen 1. DU3UKA U METO/Ibl HAYUHOI'O ITO3HAHUA
1.1 dusuka 1 METOIEI 2 bu6mmoreka [JOK
HAYYHOTO TIO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2 Kunemarnka 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 Jluaamuka 7 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUS 6 1 1 bubnuotexa [JOK
B MEXaHHKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18 1 1
Paznen 3. MOJIEKYJISIPHA A ®U3UKA
3.1 OCHOBBI 9 1 bubmuotexa [JOK
MOJICKYJISIPHO- https://m.edsoo.ru/7{41bf72
KUHETUYECKON
Teopuun
3.2 OcHOBBI 10 1 bubmuoreka [JOK
TEPMOJIUMHAMHKH. https://m.edsoo.ru/7f41bf72
33 ArperarHblie 5 bu6mmoreka [{OK
COCTOSIHHSI BEIIECTBA https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24 1 1
Paznen 4. DJIEKTPOJJUHAMUKA
4.1 DNeKTpoCcTaTHKa 10 1 bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIN TOK. 12 1 bubnuotexa [JOK
Toku B pa3muuHBIX https://m.edsoo.ru/7{41bf72
cpenax
Hroro no pasneny 22 1 1
Pe3epBHOE BpeMmst 2
OBILEE KOJIMYECTBO 68 3 3
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