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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CPEAHETO OOIIero
oOpa3zoBaHMsl pa3pabOTaHa Ha OCHOBE IMOJIOKEHUM W TpeOoBaHUN K pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTesibHON IporpaMmsbl, npeacrapieHHbx B @I'OC COO,
a Takxke c y4€toMm (QeaepanbHOil paboueld MmporpaMMbl BOCHHUTAHHUS M KOHIEHIUU
npenojaBanus ydyeOHoro mnpeamera «®Pusuka» B 00pa30BATENbHBIX OpPraHU3ALMAX
Poccuiickoin @enepanyu, peanu3yronmXx OCHOBHbIE 00pa30BaTEIbHbIE TPOTPAMMBI.

ConepxaHue mporpaMmbl MO  (U3MKE HAMpaBleHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa obOydaroniuxcs 10—-11 kmaccoB npu oOyueHuu
ux (¢usznke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO IMOIXO/A.
[Iporpamma no ¢usuke coorBercTBYeT TpeboBanusiM ®I'OC COO k miIaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METANPEIMETHBIM pe3yjibTaTaM OOYYEHHUS, a TaKkxKe
YUUTHIBAET HEOOXOAUMOCTh peaTu3allui MEKIPEIMETHBIX CBsi3ed (uU3uku ¢
€CTECTBEHHO-HAYYHBIMH YYEOHBIMH TMpeaMeTaMu. B Hell ompeaenstoTcss OCHOBHbBIC
eI U3y4eHUs (U3MKU Ha YpPOBHE CpeIHEro oOlero oOpa3oBaHus, IJIAHUPYEMBbIE
pe3yJbTaThl OCBOCHMS Kypca (DU3UKU: JTUYHOCTHBIE, METAINPEAMETHbIC, MPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYALT:

® IUJIaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B TOM
YHUCJIE IPEAMETHBIE PE3YJIbTATHI;

e conepxaHue yuyeOHoro npeamera «Duzukay.

du3nka Kak Hayka 0 HauOoJsiee O0IMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KaUeCTBE
y4eOHOro MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAaHUU 00
okpyxatomem wmupe. IlkonpHBIE Kypc (uU3MKH — CHCTEMOOOpPA3yIOMMN  AJis
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MMOCKOJIBKY (PU3UUYECKHE 3aKOHBI JISKAT B
OCHOBE TPOLECCOB U SBJICHUW, H3YYaeMbIX XUMHUEH, Ouosorueu, Quanyeckomn
reorpadueil U actpoHomuel. Mcnoiap30BaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX
3HAHMM OIpeAesseT XapakTep U Pa3BUTHE pa3HOOOpPA3HBIX TEXHOJOTMH B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYYECHHUS HOBBIX MAaTEpHAIOB C
3aIaHHBIMUA CBOMCTBaMU W Jpyrux. M3ydenwe (pu3uku BHOCUT OCHOBHOW BKJIAJl B
dbopMHpOBaHWE  E€CTECTBEHHO-HAYYHOM  KapTUHBI ~ MHpa  OOydYaromuxcs, B
dbopmMupoBaHUE YMEHUN MPUMEHSTh HAyYHBIA METOJ TIO3HAHUS TIPU BBHIMOJHEHUH UMU
y4eOHBIX UCCIIEOBaHUH.

B ocHOBY kypca ¢u3uku sl ypOBHS CpeHEro oOIero o0pa3oBaHus MOJOKEH
psI uaeH, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B CcOOTBETCTBMHM C HEW wmaTepuan Kypca (pusuku
00BeIMHEH BOKPYT (u3nuecKkux teopuil. Benymum B Kypce saBiseTcss GopMUpOBaHUE
NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzaunus nOpeanonaraeT HMCHOJb30BaHUE
TYMaHUTapHOTO TMOTEHIMANa (QU3NYECKOW HAYKH, OCMBICICHHUE CBSI3U pPa3BUTHS
($u3MKK ¢ pa3BUTHEM OOLIECTBA, @ TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TpoOIeMaMu.

Hoesn npuxnaonou nanpasnennocmu. Kypc Gu3uku mnpeanonaract 3HaKOMCTBO C
HIMPOKUM KPYTrOM TEXHHUYECKUX M TEXHOJIOTHYECKUX MPHIIOKEHUN U3yYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonocuzayuu  peanusyeTcsi TOCPEACTBOM  BBEIEHUS  3JIEMEHTOB
COZIepKaHUsl, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpbIE
CBA3aHbl C Pa3BUTHEM TEXHUKA M TEXHOJOTUMM, a Takke OOCYXAEHUs MpodieM
PalMOHAIBHOTO MPUPOJIONOIB30BaHUS U SKOJIOTMYECKON 0€301aCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YpOBHE CpPEAHEro O0OIIero
oOpa3oBaHMs SBJSIOTCS (u3nueckue Teopuu ((popMUpOBaHUE NPEICTaBICHUN O
CTPYKTYpE MOCTPOEHUs (PU3HYECKOW TEOpUH, POJIU (PyHIAMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJE, IPaHULAX NMPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CucTeMHO-esTeIbHOCTHBIN MOX0/] B Kypce (UMK peaTu3yeTcs MPexkie BCEro
3a Cu€T OpraHu3aluu SKCIEPUMEHTAJIbHONW JeATeNbHOCTH oOydarommuxcs. Jlis
0a30BOr0 ypoBHS Kypca (PU3MKM — 3TO HCIOJB30BAHUE CHCTEMBI (PPOHTAJIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B MPOrpaMMe 10
busnKe 00BeAMHEHBI B OO CIIMCOK YUYEHUYECKUX MpakTHueckux padot. [Ipu sTom
oOecrieunBaeTcs OBJAJCHUE OOYYarOIIMMHCS YMEHHUSIMU MPOBOAUTH KOCBEHHbBIE
U3MEpPEHHUsI, HUCCIEAOBAHMS 3aBUCUMOCTEH (U3MUECKUMX BEJIMYUH M TOCTAaHOBKY
OMBITOB MO MPOBEPKE MPEMAJIOKEHHBIX THIIOTES.

bonpiioe BHUMaHME YNENSETCA PELICHUIO PAaCUETHBIX M KAYECTBEHHBIX 3aJady.
IIpu 3TOM I pacdy€THBIX 3aa4 MPUOPUTETOM SBISIIOTCS 337a4d C SBHO 3aJaHHOM
¢uznyecKol  MOJAENbIO, TO3BOJSIOLUIME MPUMEHSITh HW3YUYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KakK M3 OJAHOTO pa3fena Kypca, TaK U UHTETpUPys 3HAHUS U3 Pa3HbIX
paznenoB. JlJig KayeCTBEHHBIX 3a7]a4 IPUOPUTETOM SIBIISIIOTCS 3aJlaHusl Ha OObICHEHHE
npoTeKaHusi (U3NYECKUX SIBICHUN M MPOLIECCOB B OKPY)KAIOIIEH KU3HU, TPEOyIOLIe
BbIOOpa (hU3MUECKON MOJENH [T CUTYallUU TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu ®I'OC COO k marepralibHO-TEXHUYECKOMY
o0ecrieueHn0 y4yeOHOro Ipoliecca 0a30Bblii ypoBEeHb Kypca (U3UKKM HAa YpPOBHE



cpenHero oOmiero o0pa3oBaHUsl JODKEH HU3ydaTbCs B YCIOBHUSIX IPEIMETHOTO
KabuHeTa (UMK WIM B YCJIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAY4YHOTro IMKjia. B kaOuHeTe (Qu3uku AOMKHO OBITH HEOOXOIUMOE
nJabopaTopHOoe 000pyJOBaHUE JIS BBIMOJIHEHUS! YKA3aHHBIX B MporpamMme 1o (Gusmnke
YUYEHHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JleMOHCTpalMOHHOE 000pyI0BaHHe (OPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHHAMAJIBHOM JIOCTaTOYHOCTH M OOECIEYMBAET ITOCTAHOBKY IEPEYUCICHHBIX B
nporpaMme Mo (U3MKe KIIOYEBBIX JEMOHCTPALMM IS MCCIENOBAHUS H3Y4aeMBIX
SBJIGHUM W TPOLECCOB, HMIOUPUUECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe oOopyaoBaHWE JUIsl yYCHWYECKHX TMPAKTHUECKUX  padoT
dbopMupyeTcs B BUAe TEMAaTHYECKUX KOMIUIEKTOB U 00€CIIEYMBACTCS B pacuETe OJTHOTO
KOMIUIEKTa Ha JABYX oOyuaromuxcs. TemaTnueckue KOMIUIEKTHI J1a00paTOPHOTO
0o0Opy/nOBaHUsl JOJDKHBI OBITh IOCTPOEHbl HA KOMIUIEKCHOM HCHOJIb30BaHUU
aHAJOrOBBIX M LHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BHJIe HU(DPOBBIX JabOpaTOPUHL.

OCHOBHBIMU LIEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pPa30BAHUHU SABIISIOTCS:

e (GopMHpOBaHHME UHTEpeCca U CTPEMJICHHA OOYYaloIIMXCS K HayYHOMY
U3YYEHUIO MIPUPO/bI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEJICTaBICHUNA O HAaydHOM METOJIe TMO3HaHUS U (OPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (hopMHUpPOBAHHE HAYYHOIO MHPOBO33PEHUSI KaK pe3yibTaTa HU3y4YEHHS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (popMupoBaHUE YMEHHI OOBSCHATH SIBJICHUS C MCHOJb30BAHUEM (PUBMUECKUX
3HAHWI U HAYYHBIX J1I0KA3aTEIbCTB;

e (GopMUpOBaHHME NPEACTABICHUNH O pPOAM (U3UKK JJIs Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmkeHne H3TUX Lejdedl olOecneuynBaeTcs pelIeHUEM CIeIyIoMMX 3a4ad B
nporiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUs:

® pUOOpETEeHNE CHCTEMbl 3HAHUW 00 OO0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIKOYAS MEXAHHUKY, MOJICKYJAPHYIO (PU3HKY, AJNEKTPOJIUHAMHUKY,
KBaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPU3UKHY;

e (GopMHpOBaHHE YMEHUN MPUMEHSATH TEOPETUUYECKUE 3HAHUS Ui OOBSICHEHUS
¢uznyecKkux SIBICHUH B TPUPOJE U S NPUHATHSA MPAKTHUYECKUX pELICHU B
MMOBCEIHEBHOM KU3HH;

® OCBOEHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 337a4 C SIBHO 33JIaHHOMN (DU3UUECKOM
MOJICNIbIO, 3aad, MOAPa3yMEBAIOIIUX CaMOCTOATEIbHOE CO3JaHue (U3HUECKOU
MOJIeJIU, aJICKBATHON YCIIOBUSAM 3a/1a4U;



e NMoHMMaHWE (UUYECKUX OCHOB U TPUHIUINOB JCHCTBUS TEXHUYCCKUX
YCTPOWCTB Y TEXHOJOTUYECKUX TIPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEy;

® OBJAQJCHHE METOAAMH CAMOCTOSITEIHHOTO TUIAHUPOBAHUS U TPOBEICHUS
(bU3NMYEeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAIINN HHPOPMAIINH, OTIPEICTICHUS
JIOCTOBEPHOCTH TIOJTYUYEHHOTO PE3yJIbTaTa;

® CO3/IaHME€ YCIOBUH IJIs pPa3BUTHS YMEHUH MPOEKTHO-HCCIIEIO0BATEIbCKOM,
TBOPUYECKOH JIeATEITHHOCTH.

Ha wusydenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE CpeaHEro OOIIero
obpazoBanms orBoauTcs B 10 Kitacce — 68 gacoB (2 yaca B HEJEINIO).



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoje. Haydnsle MeToabl MO3HAHUS OKPYKAIOIIET0 MUPA.
Ponp skcnepumeHTa M TEOpUM B IPOLIECCE IMO3HAHMS MPUPOJBI. DKCIEPUMEHT B
busuke.

MonenupoBanue (U3NYECKUX SIBICHUH U MpoueccoB. HaydHble TMIoOTE3bl.
®dusuvecknue 3aKOHbI M TEOPHH. [ paHUIBI MPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Pounb 1 MecTo (pu3uku B pOpMUPOBAHUN COBPEMEHHOW HAyYHOUM KapTUHBI MUpA,
B IIPAKTUYECKOM ACATEIBHOCTHU JTHOAEH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUYKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpOCTh (CpeaHsISI CKOPOCTb, MTHOBEHHAsl CKOPOCThb) U
YCKOPEHHUE MAaTEpHAIbHOM TOYKH, HX MPOEKIMU HA OCH CHUCTEMBI KOOPAMHAT.
CiioxxeHue nepemMenieHuil U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U pPaBHOYCKOpPEHHOE TMpsSIMOJMHENWHOE HaBUkeHue. ['paduxu
3aBUCHUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMepeMEeIlCHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBobosHOE TIasieHrne. Y CKOpeHHE CBOOOIHOTO MaACHUS.

KpuBonuuenHnoe npuxenue. JBUkeHUE MaTEpUAIIbHON TOUKHU 110 OKPYKHOCTH C
IIOCTOSIHHOM II0 MOJYJII0 CKOPOCTBIO. YTIIOBAasl CKOPOCTb, JIMHEWHAs CKOPOCTb.
ITepuon u wactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre YCTPOHCTBA M MPAKTUYECKOE [MPUMEHEHHUE: CIUJIOMETP,
JIBI)KEHUE CHAPSO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogens cuctemMbl OTCU€Ta, WUIIOCTpAIUs KHHEMATHYECKUX XapaKTEPUCTHK
JBHKCHUSL.

[IpeoOpaszoBanne IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOmronenue nBuxkeHus Teja, OpPOIIEHHOTO TOA YIJIOM K TOPU30HTY U
TOPU30HTABHO.



N3mepenne yckopeHust CBOOOTHOTO TafeHUSI.

Hanpagnenue ckopocTu pu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO OIMPEHECICHUS MIHOBEHHOMU
CKOPOCTH.

HUccnegoBanne COOTHOMICHHS MEXAY NYTSIMH, NPOUIACHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIE  PABHBIC IPOMEXKYTKA BPEMEHUM IMPU PABHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipynuun  orHocurensHOocTH  ['ammnes.  IlepBeit 3akoH  HeroroHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. IIpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 11st
MaTepuaabHOUN TOUKHU. Tpernil 3aKkoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BceMupHOro TsroreHusd. Cuiia Tsokectd. IlepBas kocMudeckasi CKOpOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, ckoibxenus, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuna TpeHUs CKOJbXKEHUS M cuia TpeHus nokosi. KosdduuneHt tpeHus.
Cuna conpOTHBIICHUS NPH IBUKEHUU TEJIa B )KUJKOCTHU WJIU Tase.

[locTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CuIbl OTHOCHUTENBHO OCH BpamieHus. Iliedo cumnbl. YcioBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuueckre YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TMOMAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yckOpEeHHOM OABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIBKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Nzyuenue nBuxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHUJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE WU
pPE3MHOBOM 00pa3siie, oT ux Jedopmariuu.



Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKonbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc MarepualibHOM TOYKM (T€na), CUCTEMbl MATE€pPUAJIbHBIX TOYEK.
NMiynsC Ccuiibl M W3MEHEHUE UMITYJIbCA TeJld. 3aKOH COXPAaHEHUS HWMITYJIbCA.
PeaktnBHOE nBUXEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunetnueckass »Heprusi MaTepUaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KWHETHYECKON YHEPTHUH.

[lorenunanbHas sHeprus. [loTeHIManbHas 3HEPTUS YIIPYro Ae(pOpMUPOBAHHOM
npykuHbl. [loTeHnnanpHas sHeprus Teaa BOJIU3U OBEPXHOCTH 3E€MJIH.

[ToTeHmanbHble M HEMOTEHUHATIbHBIE CUJIbL. CBSA3b Pa0OTHI HEMOTEHIUATBHBIX
CWJII C M3MEHEHMEM MEXAaHWYECKOM DJHEPrMM CHCTEMBI TeEJl. 3aKOH COXPaHCHHUS
MEXaHUYECKOW JHEPIHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpPOWCTBA M IPAKTUYECKOE NIPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE OBHKCHUE.

[lepexo NOTEHIMATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

N3ydyenne aOCONIIOTHO HEYNPYroro yjaapa € MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHUEM MEXAaHWYECKOM SHEpruu
TeJIa Ha PUMEPE PACTIKEHUS PESUHOBOTO XKIyTa.

Paznen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETHUECKOW TEOPUU U HMX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. [uddys3us. Xapakrep ABMKEHUS U
B3aMMOJEHUCTBUA YaCTHIL BellecTBa. Moaenu CTpOoeHus ra3oB, )KUIKOCTEN U TBEPABIX
Tel U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelnel. Macca u pa3Mepsl
Monekyn. KonndectBo Bemectsa. [locTtositHHas ABoraapo.

TerioBoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana temmeparyp
Llenbcus.

Mopnenp uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISPHO-KUHETHYECKOM
TEOpUU HJ€ANbHOrO rasza. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHei
KMHETUYECKOW HSHEpPruu TEIUIOBOro ABMKEeHMs uactull raza. lllkama temmeparyp
KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



HanbroHa. M30onpoueccsl B UACAIBHOM I'a3e ¢ NOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBiIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemiecTBa, (ortorpaduu
MOJIEKYJI OPTaHUYECKUX COEITMHEHUN.

OnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JTOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTFOCTpUpPYIOIIas MPUPOAy AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSIHHUS HMICAJIBHOTO  rasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

OnpeneneHne Maccsl BO3AyXa B KJIACCHOM KOMHATe€ HAa OCHOBE HM3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPhl BO3/lyXa B HEW.

HccnegoBanue 3aBUCMMOCTH MEXKIY HapaMeTpaMH COCTOSIHUS PAa3peKEHHOIrO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmoanHaMuueckass cucrtema. BHYTpeHHSIE 3HEpPrusi TEPMOJIMHAMUYECKOU
CUCTEMBI U crocoObl e€ u3MeHeHusa. KommdecTBo Termnorsl U pabota. BHyTpeHHss
SHEPTHUs OJIHOATOMHOTO UJCAIBHOTO rasa. Bubl TEIJIONEepeauHn:
TEIJIONPOBOAHOCTh, KOHBEKIUS, M3Jy4YeHUE. YelibHas TEeMJ0EMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pH TEIIIONEpEaaye.

[Tonsitue 006 ammabatHom mporiecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnue meEpBOro 3aKoHA TEPMOJMHAMUKH K wH3omporeccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh Po1IECCOB B IPUPOJIE.

TeroBbie MamuHbl. [IpuHIMIBL AEefcTBUS TETUIOBBIX MamiuH. [IpeobpazoBanus
SHEPrUM B TEIUIOBBIX MammHaX. KosdduimeHnt mnone3Horo meUCcTBUS TEIIOBOM
MamuHbl. [ukn KapHo u ero ko3gp@GuuueHT nojie3Horo ASHCTBUSA. DKOJIOTUYECKUE
MpOOJIEMBbI TETIJIOIHEPTETUKHU.

TexHuueckue ycTpolcTBA M NPAKTUYECKOE TMPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu



H3meHeHrne BHYTpPEHHEW SHEPruu Tela MPU COBEPILICHUU padOThI: BBUIET
npoOKku u3 OYTBUIKM TMOJ JAEWCTBHEM CXKaTOro BO3Jyxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHsl (BUICOJEMOHCTPALINS).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OneIT M0 aaAMabaTHOMY paCIIMPEHUIO BO3/1yXa (OMIBIT C BO3YIIIHBIM OTHUBOM).

Monenu mapoBoi TypOWHBI, BUTaTelisi BHYTPEHHErO CTOpaHHUs, PEAKTHBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcauus. McnapeHue u kureHwe. AOCOMIOTHAs U
OTHOCHUTENbHASL BJIAXKHOCTh BO3ayxa. HachlieHHbIM map. YaenpHas TeEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT J1aBJICHHUS.

Teépnoe Teno. Kpucrammueckue u amopgHbie Tena. AHU3OTPONHUS CBOWCTB
kpuctauioB. Kuakne kpucramwbsl. CoBpeMeHHblE Marepuanbl. llnaBineHune wu
KpucTajuM3anus. Y AesbHas TerioTa miasiieHus. Cyoammanusi.

VYpaBHeHHe TemIoBoro OansaHca.

TexHHuecKue YyCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETpP, TEXHOJOTMU IOJYYEHHUS COBPEMEHHBIX MaTepUaloB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenue npu NoHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Halnronenue HarpeBaHust v IJIaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne OTHOCUTEIBHON BIIAXKHOCTH BO3AYXa.

Pa3znen 4. JaekTpoauHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpusanus Tell. DIEKTPpUUIECKU 3apsal. J(Ba BUAA dJIEKTPUUECKUX 3aPSI0B.
IIpoBOAHMKH, TUDIIEKTPUKH U TIOJYIIPOBOJHUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOTO
3apsiaa.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI SJIEKTPUYECKHAN 3apsl.
Onextpuyeckoe none. Hanpsok€HHOCTh — anekTpuueckoro  mnoiid.  IIpuHnmn
CYyHEPHO3ULIUNA DJIEKTPUUECKUX ToJIeW. JIMHMM HanpspKEHHOCTH BJIEKTPUYECKOIO
TTOJISL.



PabGora cun snekrpocrarndeckoro noss. [lorennuman. Pa3HocTh mOTEHIIUAIIOB.
IIpoBOOHMKM W JHAJIEKTPUKHA B 3JIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
IIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIJIEKTPOEMKOCTh INIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE MPHUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHYECKash 3alluTa, 3a3€MJIEHHE DIIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpyWHbINA IPUHTEDP.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLAI IEUCTBUSA JIIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3APSIKEHHBIX TEIl.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONIAAH TUIACTHH,
PACCTOSHMS MEXIY HUMU U JUIIEKTPUYECKON IIPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopa.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomut

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuveckuii mox. Toxu 6 pazniuunvix cpedax

ONEKTpUYECKUA TOK. YCJIOBHS CYIIECTBOBAHMS JJIEKTPUUYECKOTO  TOKA.
Ncrounnku Toka. Crna Toka. [IocTosSHHBIN TOK.

Hanpspoxkenue. 3akon OMa 1s y9acTKa LEeTH.

DJIEKTPUYECKOE  CONPOTUBIICHHE. Y EIBHOE CONPOTHUBIICHUE  BEIIECTBA.
ITocnenoBarenbHOE, IapalIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora onextpuyeckoro Toka. 3akoH JDxoyms—Jlennma.  MourHOCTb
AIEKTPUYECKOTO TOKA.

OJIEKTPOJBMXKYIAsA CWJIA W BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHKA TOKA.
3akoH Oma 171 ONHOM (3aMKHYTOM) 3JIeKTpuyeckoi 1enu. KopoTkoe 3aMbIKaHUeE.

DOnexkTpoHHas IIPOBOJIMMOCTD TBEPIBIX METaJIJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAJLIOB OT TeMreparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
MOJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONeKTpuYeckuid TOK B pacTBOpax M pacilaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS TUCCOMALUs. DIEKTPOIIN3.

DIIEKTPUYECKHAN TOK B Tazax. CaMOCTOSITENBHBIN U HECAMOCTOSTEIbHBIN pa3psI.
Momnus. [1na3ma.



TexHuueckue yCTpOWCTBA W  MPAKTUYECKOE IMPUMEHEHUE: aMIEpMETp,
BOJITMETP, pPEOCTaT, HWCTOYHUKUA TOKA, OJJIEKTpOHArpeBaTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP CONPOTUBJIECHUS, BaKyyMHBIH IHOJ,
TEPMUCTOPBI U POTOPE3UCTOPHI, OITYIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne CUiTbl TOKA U HaMIPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIECHUS LWIMHAPUYECKUX HPOBOAHUKOB OT JUIUHBI,
IUIOIIAIU TIONIEPEUHOr0 CEUEHUS U MaTepHaa.

CMelaHHOE COETMHEHUE TPOBOJHUKOB.

[Ipsamoe wu3MepeHue INEKTpoABXKYyHIEH cwibl. KopoTkoe 3aMblKkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# paspsia U MPOBOJAUMOCTE BO31yXa.

OaHOCTOPOHHSISI IPOBOAUMOCTB THOAA.

Vuenuueckuii sxcnepumenm, rabopamopivie pabomut

N3yuyeHne cMEaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABMKYIIEH CHJIBI MCTOYHHKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHHUS.

HaOnronenue anexTposusa.

MexnpeaMeTHble CBS3H

Nzyuenne kypca ¢uszuku 0azoBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMd MaTEMaTHKH,
OMOJOTUH, XUMHUH, Treorpaduu U TEXHOJIOTHUU.

Meoicnpeomemnvie nonsamusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, Hay4yHbId (hakT, TUMOTe3a, (uU3MUeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, FIKCIIEPUMEHT, MOJIETTMPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHre CUCTEMbl ypaBHEHUH, TMHEHas QyHKIMs, napadoua,
runepOona, MX rpapukd M CBOMCTBA, TPUTOHOMETPUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO, BEKTOPHI
Y UX NPOEKLIUHA HAa OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

Buonocus: MexaHuueckoe ABW)KEHHE B KUBOM mpuponae, nuddysusa, ocmoc,
TEMJI000OMEH >KMBBIX OpPraHU3MOB (BHUbl TEIJIONEpPENauH, TEIIOBOE PaBHOBECHUE),
AIEKTPUUECKHUE SIBJICHUS B dKUBOU NPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBAa, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOKMCTBA TBEPIBIX TEN, KUIAKOCTEH U ras3os,
ANIEKTPUYECKUE CBOMCTBA METAJIIOB, JIEKTPOIUTHYECKAs AUCCOLNALINS, FaIbBAaHUKA.

T'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.



Texnonocus: IpeoOpa3oBaHUE ABUKEHUHN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJIIMIHUKH, UCIOJb30BAHUE 3aKOHA COXPAaHEHHS UMITYJIbCA B
TEeXHUKE (pakeTa, BOJOMET U APYTHE), ABUTATENb BHYTPEHHETO CrOpaHus, MapoBas
TypOvHa, OBITOBOM  XOJNOJWJIBHUK, KOHJUIMOHEP, TEXHOJOTUU TIOJyYEHUS
COBPEMEHHBIX MaTEpPHAIOB, B TOM YHCIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJICKTPONPHUOOPOB, KCEPOKC, CTPYHHBIN
NPUHTEP, AJIEKTPOHATPEBATENbHBIE MNPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPUOOPHI,
raJibBaHUKA.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TIIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «dusznka» Ha YpPOBHE CpEeAHEro OOIIero
oOpazoBanusi (06a30BbIi ypOBEHb) JOHKHO OOECIEUUTH JOCTHUKEHHUE CIEIYIOIINX
JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOro mpeamera «Duzukay TOTKHBI
OTpaXaTh TOTOBHOCTh W  CIOCOOHOCTh OOYYarolmMXCs PYKOBOJCTBOBATHCA
chOpMHUPOBAHHONW BHYTPEHHEW MO3MUIMEH JIMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpPUEHTAIlM{,  TO3WUTHUBHBIX  BHYTPEHHUX  YOEXIEHHWH,  COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IICHHOCTSM POCCHIMCKOTO O0OIIeCcTBa, pacCIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA ACATEIBHOCTH B IPOLECCE pPeaau3alid OCHOBHBIX HAIPaBICHUH
BOCIIUTATEJILHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYKO JI€STEIBHOCTh B HMHTEpPECAX TIPaXKAAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHUE B3aUMOJECHCTBOBATH C COLIMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUM C
uX (QYHKIUSMHU U HA3HAUYCHHUEM;

FOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUMCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHWE K TOCYJAapCTBEHHBIM CUMBOJIAM, JIOCTHXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHUS;

CHIOCOOHOCTh OLICHMBATh CHUTYyalMI0O M IPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE B
NEATEIBbHOCTH YYEHOTIO;

OCO3HaHUE JIMYHOTO BKJIaJa B IOCTPOSHUE YCTOMUMBOTO OyAyIIEro;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAsl ICTETUKY HAYYHOI'O TBOPYECTBA,
HpUCyIero (pu3nueckor Hayke;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IU4HbIM chepaM MpoPecCUOHANBHOMN AEITeTbHOCTH, B TOM YUCIE
CBA3AaHHBIM C (U3UKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oyay1uiei npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa3oBaHMIO M CaMOOOpa30BaHHIO B 00JacTu
(U3HUKHN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JIOrHYeCcKOro BOCTIMTAHUS

c()OPMHUPOBAHHOCTh  3KOJIOTMYECKOW KYJbTYpbl, OCO3HAaHHE TJ00aTBHOTO
XapakTepa 3KOJOTHYECKUX IpobiieM;

IJIAHUPOBAHUE U OCYLICCTBICHHUE JCHCTBUM B OKPYKAIOLIEW Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHne ONbITA AEATEIBHOCTA YKOJOTUYECKON HANPABIECHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCT ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
M3y4eHUs (U3UKH OCYIIECTBIISATH NMPOEKTHYIO M HCCIIEI0BATENIbCKYIO JESITEIbHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jijornueckue JaeiicTBUA:
CaMOCTOSITCIILHO dhopMyIHpoBaTh u aAKTyaJIn3UPOBATh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JIEITEIBHOCTH, 3aJaBaTh IApaMeTpPbl W KPUTEPUH HUX
JIOCTHIKCHHUS;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUYHS B PACCMATPUBAEMBIX (PHU3HUCCKUX
SIBIICHUSIX



pa3pabaThiBaTh TUIAH pEHICHUS TPOOJEMBI ¢ YYETOM aHaIW3a HMMEIOITUXCS
MaTepHaTbHBIX M HEMATePUATLHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB
EJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPJIMHUPOBATH W BBITIOJHATH pa0OTy B YCIOBHUSAX PEATTLHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATHUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciienoBarejLCKue 1eMCTBUSA .

BJQJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH W METOJaMHU
buznueckoil HayKu;

BIIJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NESITEIHHOCTH B
o0nacTu (U3HKU, CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOUCKY
METOJIOB pEIIeHHs 3ajad (PU3MUECKOro COJECp>KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB IMO3HAHMUS;

BIIQJICTh BHJIAMH JICATCIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANHA, TNPEOOpPa30BaHUI0O W TPUMCHCHHIO B PA3IUYHBIX  yIeOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh  MIPUYUHHO-CIICJICTBEHHBIE CBS3M U aKTyaJlU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI JIJIs JOKa3aTeIhCTBA CBOUX
YTBEP)KJICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHN PEIIICHHUS,

aHAJTM3WPOBATh MOYUCHHBIC B X0JI¢ PEIICHUS 3aa9H PE3yJbTaThl, KpUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSIX;

CTaBUTb H (OPMYIUPOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOU
NESATETLHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

yMETh TEPEHOCHTh 3HaHUS 10 (U3MKE B TMPAKTHYECKYIO 00JIacTh
KUZHENIEATECIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1aUH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ nnpopmanueii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs WHOOpPMAIUU (PU3UYECKOTO COJEpKAHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIISITh TIOWCK, AaHAJIH3,
CUCTEMATH3AIMI0 W WHTEPHpETalui0 WHGOPMAIMK pPA3IMYHBIX BHAOB H (GopM
MIPE/ICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIOJIh30BATh CPEICTBA MH(MOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B pEIICHUU KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHW3AIMOHHBIX 3a7ad C
coOyifoicHueM TpPeOOBAHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTU, THUTHEHBI,



pecypcocOepexeHus, IMPABOBBIX W ITHYSCKUX HOPM, HOpPM HH(DOpPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOI0 COJCPIKAHUS B Pa3IUYHBIX (popMarax ¢ yuéTom
Ha3HAYCHHS HH(POpPMAIMK U ICJICBOM ayJAWTOPUH, BBHIOMpas ONTHMAJIbHYIO (HOpMy
MIPEJICTABICHAS U BU3YaJTH3AIlHH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeiCTBHA:

OCYILECTBIIATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESTEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHPIMKTHBIX CUTYal[Uil U CMAT4aTh KOH(IUKTHL;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

[OHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIMBUIYaJbHOU
paboTHI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AEHCTBHIA C yd4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTHBA,;

MpUHUMATh  LEIM  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPIMHHUPOBATh JEUCTBUS MO €€ JOCTH)KEHHUIO: COCTABJIATH IIIAH JIEWCTBHIA,
pacnpenenarb poaud ¢ Y4€TOM MHEHUH YYacTHHMKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KaKJOr0 YYaCTHUKA KOMAaHbl B OOIIMIA
pe3ynbTaT 1Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTBHI, OLEHHWBATh MJAEHM C TO3ULUUU HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh TMO3UTUBHOE CTPATErMUYECKOE IMOBEAEHUE B  Pa3IMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbIC YHHBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILIECTBIISATh TO3HABATENbHYIO NESITENIBHOCTh B 00J1acTU
(GU3MKH W AaCTPOHOMMHM, BBISBIISATH NPOOJEMBI, CTaBUThb W (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSTENIBHO COCTaBIIATH IUIAH PEIICHHs pACYETHBIX M KAYECTBEHHBIX 3a/ad,
IJIaH BBINOJIHEHUSI TMPAKTUYECKOM pPabOThl C Y4YETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOUYTEHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;



Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO SPYAULIUU B 00JaCTH (PUMKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/ICTh HABBIKAMU MMO3HABATEIBHON pedIeKCun Kak OCO3HAHHUS COBEPIIAEMBIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

UCIOJIb30BaTh MPUEMBI PEQUIEKCUM JUIsl OLIEHKM CHUTYyalliH, BbIOOpAa BEPHOTO
peuieHus;

YMETh OLICHMBaTh PUCKHM M CBOEBPEMEHHO MPHUHHUMATh PEIIEHUS MO0 UX
CHUKEHUIO;

OPUHUMATh MOTUBBI W AapryMEHTBl JPYIrHX IIpU AHAJIN3E PE3YJIHTATOB
NEeSATENBHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHThl JpPYTUX I[pU AaHAJIM3E PE3YJIbTATOB
NEeSATENbHOCTH;

pU3HaBaTh CBOE IMPABO U MPABO JAPYTUX HA OLUUOKU.

B npouecce TOCTMKEHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOrPAMMSBI I10
¢u3uke I8 YpOBHS CpeaHero oOmiero  oOpasoBaHuss |y  OOydarolmuxcs
COBEPILEHCTBYETCS AMOIMOHAJIbHBIN WUHTEJIEKT, MpEANoIararomii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJAETh HANpaBJICHUS Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOM cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUSA, BKJIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHUE, CIOCOOHOCTh  aJaNTUPOBATHhCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKIIFOYAIOLIEH CTPEMJIEHHE K JIOCTHIXKEHHUIO LENU U
ycrnexy, ONTHUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JEMCTBOBaTb HUCXOJs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBATh €0 MPHU OCYIIECTBIEHUHU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTh BBHICTPAMBATh OTHOILIECHHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, IPOSIBIATH UHTEPEC U pa3periaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATHI



K xoniy oOydennsi B 10 Kjacce npeaMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (usuku B (HOPMHPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS HW3YYCHHBIX (U3MYECKUX MOJEJCH:
MaTepuagbHas TOYKa, MHEeplLuaibHas cucTeMa OTcuéra, adCONIOTHO TBEPIOE TEO,
UJCabHBIA Ta3, MOJAEINU CTPOCHHUS Ta30B, JKUIKOCTEH U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;

pacrio3HaBath (hU3WUYECKUE SIBJICHUS (TIPOLIECChI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJSPHO-KUHETUYECKON TEOPUU CTPOEHHS BEIIECTBA U
AJIEKTPOJMHAMUKHU: PABHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJIHOE MaJICHHE TeJl, ABUKEHUE MO0 OKPYKHOCTH, UHEPIHUS, B3aUMOJICUCTBHUE Tell,
mud¢ys3usi, OpPOYHOBCKOE JBHM)KEHHE, CTPOCHUE JKUIKOCTEW U TBEPABIX Te,
U3MEHEHUE 00bEMa TeN MpU HArpeBaHUM (OXJIAXJACHHH), TEIUIOBOE pPaBHOBECHE,
UCIIapEHUe, KOHJIEHCAllMs, IUIABJIICHUE, KPUCTAJUIM3ALMS, KHUIEHHE, BIAXHOCTb
BO3/yXa, MIOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJE, CBSI3b
MEXay TapaMeTpaMH COCTOSIHHMS Tra3a B H30IpoLeccax, JJIEKTpU3alus Tel,
B3aMMO/JICHCTBUE 3aPAJIOB;

ONKCHIBATH MEXAaHUYECKOE JBUKEHUE, HCIOJb3ys (U3NYECKHUE BEIMYUHBIL:
KOOpPJIMHATA, MTyTh, IEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
Tena, KUHETWYecKash SHEpPrus, NOTEHUUalbHAas SHEPrusi, MexaHudeckas pabora,
MEXaHUYeCKass MOILIHOCTb, IPU OINWCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKUIL
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHHS U €IMHULIbI, HAXOAUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMH BEIMYMHAMU;

ONUCHIBATh H3YYCHHBIE TEIUIOBbIE CBOMCTBA T M TEIJIOBBIE SBJICHMS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBL: JaBJIIEHUWE Tas3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPIus XaOTUYECKOTO IBMXKEHMSI MOJIEKYJ, CpEeIHEKBaJpaTHYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI »HEprus, padora rasa,
KOA(DPUIIMEHT TMOJEe3HOT0 JEWCTBHS TEIJIOBOTO JBUTATENsl; MpPU  ONUCAHUU
NPaBWIBHO TPAKTOBATh (PU3WYECKUH CMBICI HCMOJNb3YyEMbIX BEJIMYMH, UX
0003Ha4YEHHUS U €IUHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (GU3HUYECKYIO
BEJIMYMHY C JPYTUMH BETUIMHAM;

OMKCHIBATH M3YUYEHHbBIE AJIEKTPUUECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE
ABJICHUS (ITPOLIECCHI), UCHOJIb3Ys (DU3MYECKHE BEIMYMHBI: DJIEKTPUUYECKUMA 3aps,
AIIEKTPUYECKOE M0JIe, HANpsHKEHHOCTh MOJIS, MOTEHIHaNl, Pa3sHOCTh MOTEHIUAJOB;
IIPU ONKCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKHUI CMBICT UCIOJIB3YEMBIX BEJTUUHH,
uxX O0O0O3HAUYEHUS W E€IUHULBI; YKa3blBaTh (OPMYJIbI, CBS3BIBAIOLIME JIAHHYIO
bu3MYECKYIO BETMUUHY C APYTUMHU BEIHUNHAMU;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECChl M SBICHUS, HCIONb3Yyd (PU3HUECKHE
3aKOHBI ¥ MPUHLHUIBL: 3aKOH BceMupHOro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHUSI MEXAaHWYECKON PHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIIUIL
CYNEpIO3UIIMA CUJI, TPHUHIMI PaBHOMNPABUS HMHEPIMAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS BEILECTBA, ra30BbIE 3aKOHBI, CBS3b
CpenHell KHMHETUYECKOW HSHEpruH TEIUIOBOTO JBIIKEHHS MOJIEKYT C aOCONIOTHOMN
TEeMIIEPaTypoi, MEePBBIA 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUS IJIEKTPUIECKOTO
3apsana, 3akoH Kynona, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0
MaTEMaTUYECKOE BhIPAKEHUE U yCIOBUSA (TPaHULIbl, 007aCTH ) MPUMEHUMOCTH;

OOBSCHITh OCHOBHBIE TIPUHITUITBI ICUCTBHUS MaIIuH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MAaCHOT0 HMCMOJIb30BAaHUSA B IMOBCEIHEBHOM
KU3HH,

BBITIOJIHATh DKCHEPUMEHTHl MO HCCIEIOBAaHUIO (U3MUECKUX SIBICHUH U
IPOLECCOB C HCHOJIb30BAaHUEM IMPSIMBIX U KOCBEHHBIX HW3MEpPEHUH, NpU 3TOM
dbopmynHpoBaTh NpodiaeMy/3aiady U THNOTE3y Y4EOHOTO IKCIEPUMEHTA, COOUpaATh
YCTaHOBKY U3 MPEUI0KEHHOTO 000pYI0BaHUS, MPOBOIUTH OMBIT U (HOPMYINPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE M3MEpEHHUs (U3MUECKUX BEIUYUH, MPHU
TOM BBIOMPATh ONTHUMAIBHBINA CIOCOO W3MEPEHUS W HCIOJb30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

WCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3MYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM, MPU O3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(GUKCUpPOBATH PE3YJIbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHJIEC
TabyuIl ¥ TpaduKOB, IeTaTh BEIBOBI IO Pe3yIbTaTaM UCCIICI0BAHUS;

coOJirofaTh MpaBwia OE30MacHOr0 TpyJa MPU MPOBEACHUU HCCICIOBAHUI B
pamMKax Y4eOHOIro »JKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOH U MIPOEKTHOM
JESITeIbBHOCTU C HUCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M J1IaOOPaTOPHOIO
000py10BaHUS;

pemaTh pacu€THBIC 3a7aU C SBHO 3aIaHHON (U3UYECKON MOJIENbIO, HCTIOIB3YsI
¢dbusznueckrne 3aKOHBI W MPUHIMIBI, HA OCHOBE aHajIM3a YCJIOBHS 3a/ladll BHIOMPATH
(U3UYECKYIO0 MOJIETh, BBIJIETATh (PU3HUECKUE BEJIMUYMHBI U (DOPMYITBI, HEOOXOAUMBIC
g e€ peuleHHs, MPOBOAUTh PACUEThl U OLEHUBATh PEATLHOCTb IOJIYYEHHOIO
3HaYeHUS PU3NIECKON BEITMYMHBI,

pelaTh Ka4eCTBEHHBIC 3aJlayd: BHICTPAWBATh JIOTUYECKH HEMPOTHBOPEUHBYIO
[EMOYKY PpacCyKICHHH ¢ Omopod Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKUE SIBIICHHUS,

MCIIOJIb30BaTh MPU PEIICHUH y4eOHBIX 3a7lad COBPEMEHHbIE HH(POPMAIIOHHBIE
TEXHOJIOTHH JUIsI TOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMN W MPEICTaBICHUS



yueOHOM ¥ Hay4yHO-TIOMYJSIpHOW HMH(POpPMAIMH, TOJYyYEHHOM U3 Pa3IuYHbIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyl0 HHPOPMAIIHUIO;

OPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MUPa, B pa3BUTHE TEXHUKH
1 TeXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU IS
oOecrieueHrs O€30MAaCHOCTH TMpPU OOpalleHuH C MpUOOpaMH M TEXHUYECKUMU
yCTPOMCTBAMHU, JJII COXPAHEHUS 3[0POBBS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
NOBECHUS B OKPYXKAIOILEH CpEAC;

paboTaTh B TpyNIe C BBIIIOJHEHHEM pPA3IMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATH padOTy TpyNNbl, PAIUOHAIBHO PACIPENENSATh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHNAPTHBIX CHTyalUsX, aJCKBATHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOJIEMBI

TEMATUYECKOE NTAHUPOBAHUE
10 KN1ACC

KoanyecTBo 4acoB

HaumeHnoBaHuUe pa3/iesioB U TEM
NMPOrpaMMabl Bcero

Ne i/m Kourpoubnbie IIpakTHyeckue

padoThI padoThI

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dusnka U METObI HAay4YHOTr'O

1.1 2
MIO3HAHUS

Hroro no pasneny 2

Paznean 2. MEXAHUKA
2.1 KunemaTtuka
2.2 Junamuka 6 1
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 5 1

Hroro no pazneny 17

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OcHOBBI MOJ'IGVI(yJ'ISIpHO- g L 1
KHHETUYECKOU TEOPUH
3.2 OCHOBBI TEPMOTMHAMHUKH 9 1
33 ArperaTHbie COCTOSIHUS BELIIECTBA. 4 1
' dazoBble EepPexo/Ibl
Hroro no paszneny 21

Paznen 4. JIEKTPOJANHAMUKA




4.1 DneKTpocTaThKa 9 1
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ITPOTPAMME

IHoypounoe mianupoBanue s 10 kiacca no pusuke Ha 2023-2024 yyeOHbIid

rojx

Ne
ypoKa

Tema ypoka

Kon-
BO
4aCcoB

Kontp
0JIb

Pa3zpnen 1. dusuka u MeTOAbI HAYYHOI0 MO3HAHUSA (2 )

®dusuka — Hayka o npupoje. Hayunsie MmeToas! no3HaHus
OKpYy2Karoiero Mupa. Posib dKkcriepuMenTa U TEOpUU B IIPOLIECCE
MIO3HAHUS MPUPO/IbL. DKCIIEPUMEHT B (hU3HKE.

MopenupoBanue (hU3NYECKHX SBICHUH 1 niporieccoB. Hayunbie
TUIIOTE3BI.

@u3nyecKue 3aKOHbI U TEOPUU. I paHULIBI IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIUI COOTBETCTBUS.

Poine 1 MecTO Gpu3nKK B JOPMHUPOBAHUU COBPEMEHHON HAYUYHOU
KAapTUHBI MUPA, B IPAKTHYECKOHN N€ATEIbHOCTH JIIOJIEH.

Pa3nes 2. Mexanuka(18 4)+1 yac u3 pe3epBa

Tema 1. Kunemaruka (5 1) +1 yac u3 pesepna

Mexannueckoe nBuxkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO
nsrkeHus. CucreMa orcuéra. TpaekTopus.

[Tepemernienue, CKOpOCTh (CpeIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTb)
1 YCKOPEHHE MAaTepUaIbHON TOUKH, UX IPOEKIIMU HA OCU CUCTEMBbI
koopauHat. CrokeHue MePeMEeNeHU U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIUHENHOE IBHKEHHE.

I'paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U
NIEPEMEIICHUS MATEPUAIBHOW TOYKU OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHrue CBOOOTHOTO TafCHUsI.

KpuBonuneiinoe npmxenune. [[BrmkeHne MaTtepruaibHOM TOUKH O
OKPYKHOCTH C ITOCTOSIHHOW 110 MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb,
JIuHeHas ckopocTk. [lepuon n yacrora obparieHus.
I{eHTpOCTPEMUTENBHOE YCKOPEHUE.

Pemenne 3aaa4 110 TEMC «KuaemaTnka»

Tema 2. lunamuxa (7 1)

[Tpuniun otHocutensHocTH ["anunes. [lepsiil 3akoH HeroTOHA.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoit 3akoH
Herorona niis MarepuanbHol Touku. Tperuii 3akoH HeroToHa [u1st




MaTCpUAJIbHBIX TOYCK.

3akoH BceMupHoro taroreHus. Cuna tskectu. [lepBas kocmuueckas | 1
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. 1

JlaGopaTopHnas padoraNel.
HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B
MIPYXKUHE U PE3NHOBOM 00pa3siie, OT ux aedopMaiuu

Tpenue. Buabl Tpenns (TOKos1, CKOJIbXeHUS, KaueHus1). Cuna tpenus. | 1
Cyxoe tpenue. Cuiia TpeHHUS CKOIBKEHUS U CHJIa TPEHUS TTOKOSI.
Koaddunument tpenuns. Cuiia CONpoOTHBIICHHS MTPH ABMKCHUH TEJIa B
JKUJKOCTH WJIH Ta3e.

HOCTynaTCHBHOC M BpalllaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBép,Z[OFO 1
TCIa.

MOMEHT cuiibl OTHOCUTENIBHO OcH BpateHus. [Ineuo cunbl. Yenosust | 1
paBHOBECHs TBEPIOTO TeENA.

Tema 3. 3akoHbI coxpaHeHHsI B MeXaHUKe (6 4)

Nmnynbc MmaTepuanbHON TOYKH (Tela), CUCTEMBbl MaTepUaTbHBIX 1
ToueK. VIMIysibC CHIIbI U HU3MEHEHHE UMITYJIbCA TeJa. 3aKOH COXPAHEHHUS
MMITyJbca. PeakTUBHOE IBUIKEHHE.

PaGora cuiibl. MOILIHOCTH CHJIBI. 1

Kunernueckas sHeprust MarepuaibHoil Touku. Teopema 00
V3MEHEHUU KHHETUYECKON YHEPIHH.

[TorenumaneHas sHeprus. [loTeHnnanpHas SHEpPTUs yupyro 1
nepopMHupoBaHHON NpyKUHBL. [loTeHIManbHAs SHEPrus Teaa BOIU3U
MIOBEPXHOCTU 3€MJIH.

[ToTenuuanbHble U HEMOTEHIMANIbHBIE CUJIbL. CBSI3b PaOOTHI 1
HETIOTEHIIMAJIBHBIX CUJI C U'3MEHEHUEM MEXaHUYECKOU SHEPTHH
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOUN SHEPruu. YIpyrue u
HEYNPYTHe CTOJTKHOBEHHSI.

Kounrpoabsnas padoraNel mo teme «MexaHuka» 1

Pa3nen 3. Moaekyaspuas ¢pusuka. Tepmoannamuka (24 1)+1 yac u3s pesepsa

Tema 1. OcnoBbl MKT.(9 u) +1 gac u3 pesepsa

OcCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUU U UX 1
onbITHOEe 000ocHOBaHME. bpoyHOoBckoe nBmxenue. Auddysus.

Xapakrep ABUKEHUS U B3aUMOJICMCTBHS YacTHUL BellecTBa. Moaenu 1
CTPOCHMUSI Ta30B, KUJIKOCTEH U TBEPABIX TENl U OOBSICHEHUE CBOMCTB
BellleCTBa HA OCHOBE ATUX MOJeJICH.

Macca u pazmepsl Mosekysa. KonnuectBo BeniectBa. [locTosiHHas 1
ABoragpo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzmepenue. [llkana 1
temneparyp Lenbcust.

Mopens nneanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO - 1

KHHETHYISCKOM TCOPHU UJCAJIBHOI'O I'a3a.

AOGcomoTHas TeMmepaTypa Kak Mepa CpeHel KuHeTHuecKou sueprun | 1
TEIJIOBOTO ABMKeHUs yacTtull ra3a. [llkama temneparyp KensBuna.

I"a3oBble 3akoHBL. YpaBHeHHEe MenneneeBa—Kianeiipona. 3akoH 1
JanpToHa.

H3OHpOHCCCH B NACAJIbHOM ra3€ C IOCTOSIHHBIM KOJIMYCCTBOM 1




BeriecTBa. [ paduyeckoe npeacTaBaeHe U30MPOILIECCOB: H30TEPMa,
M30X0pa, n300apa

9 Jlaboparopnas padora Ne2. lccnenoBanue 3aBUCUMOCTH MEX]TY
napaMeTpamMu COCTOSIHUA pa3pekeHHoro rasza (OnbITHAs IpoBepKa
3akoHa ['eii-Jlroccaka)

10 Koutpoabsnas padora Ne2 no reme «MouiekyisipHasi Gu3suka
Tema 2. OcuoBsl TepmoguHamuky (10 1)

1 TepmonnHamuueckas cucteMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKOIN CUCTEMBI U CITIOCOOBI €€ N3MEHEHHS.

2 KonuuecTBo TeminoTel U pabota. BHyTpeHHsIs SHEPrusi 0JHOATOMHOTO
UJCIBHOIO rasa.

3 Bunbl Teruonepeaadn: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3IyYEeHUE

4 VY nenbHas TEIIOEMKOCTD BelecTBa. KomnyecTBo TEmIOThI pu
TeIJIoneperaye.

5 [Tonstue 06 aquabarnom npouecce. [lepBolit 3aKOH TEPMOIUHAMUKH.
ITprMeHeHre nepBoro 3aK0Ha TEPMOAMHAMUKH K M30IIpolieccaM

6 I'padpuaeckas maTEpHpeTanys padoThI ras3a.

7 Bropoii 3akon TepmoanHamMuku. HeoOpaTuMoCTh MpoIieccoB B
IpUpOJIE.

8 TennoBsle MamuHbl. [IpUHLIMNBL AEHCTBUS TEIJIOBBIX MAIIUH.

9 [IpeobpazoBanus 3Hepruu B TerioBbix MamuHax. KITJI TermoBoit
mamuabl ukn Kapuo u ero KII/. Oxonoruueckue mpoodiiembl
TEIJIOOHEPTETUKH.

10 JlabopaTopnasi pabora Ne3. I3mMepenue yaenpHOM TEMI0EMKOCTH.
Tema 3.DazoBbie epexos (5 1)

1 [Tapoo6pa3oBanue u KoHAeHCaIus. VcriapeHue u KureHue.

2 [TapooOpazoBanue u konaeHcanus. VicnapeHue u KuneHue.

AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh B3 yxa. HachllieHHbIH
nap. Y enpHas TeruioTa napooopazoBaHusi. 3aBUCUMOCTb TEMIIEPATyphl
KHUIIEHUS OT JaBJICHUS

3 Teépnoe teno. Kpucramnnueckue u amopgHsbie Tena. AHU30TPOIHS

CBOMCTB KpucTaiioB. JKuakue kpuctamibl. COBpeMEHHbIE MaTepUAIIbL..
[1naBnenue u KpucTauM3aus. Y elbHas TEIUoTa IJIaBICHHUS.

4 Cy6numarusi. YpaBHEHHUE TEIIIOBOTO OayiaHca

5 KonTtpouabHnas pa6ora Ne3 no teme «Tepmoannamuka, gasosbie
nepexoabi»

Pa3nen 4. Daexkrpoaunamuka (22 4)
Onekrpocratuka (10 u.)

1 DneKTpu3aius Tel. DIeKTpUIecKuit 3aps. J[Ba Buaa sJeKTpUIECKUX

3apsaoB. [IpoBOAHNKY, TUANEKTPUKH U OJYTIPOBOJHUKH.

2 3aKOH COXpaHEHUs AIEKTPUIECKOTr0 3apsa.

3 B3aumopeiictsue 3aps10B. 3akoH Kynona. ToueuHbIN 371€KTpUUECKUN
3apsiy

4 OnekTpuyeckoe nosie. HanpsokEHHOCTD 3IIEKTPUYECKOTO MOJIA

5 [IpuHIUI Cynepro3UIINK SIEKTPUUECKUX nosel. JInnun

HaHpﬂ)KéHHOCTI/I SJICKTPHUYCCKOTO ITOJIA.




6 Pabora cun anekrpocraruyeckoro noist. [Torennuan. Pasnocts 1
MOTEHIIUAJIOB.

7 [IpoBOAHMKY U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM IIOJIE. 1
JlmsnekTpudeckasi IPOHUIIAEMOCTb.

8 OnexTpoémkocTsb. Konaencarop. DneKTpo€MKOCTh IIIOCKOTO 1
KOHJIEHCATOPA.

9 DHeprus 3apsHKEHHOT0 KOHACHCAaTopa 1

10 KontpouabHas padora Ned mo Teme «aekrpocraTuka' 1

[TocTostHubIi TOK. TOKM B paznuyHbix cpeaax.(12 4.)

1 DNEeKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locrostHubiil Tok. Hanpsiokenue. 1

2 3akon OMa 1t yyacTKa Lenu. DJIEKTPUIECKOe COMPOTUBIICHHUE. 1
VY nenpHOE CONPOTHBIICHHE BEIIECTBA

3 [TocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COCIMHEHNE 1
MIPOBOJHHUKOB.

4 Pabota snexrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MomHoOCTb 1
AIEKTPUYECKOTO TOKA.

5 O/1C u BHyTpeHHEE COMPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma ansa | 1
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3amMbIkaHueE.

6 JladoparopHas padora Ne4 «M3mepenne 3/1C ncTtouHrKa TOKa U €ro 1
BHYTPEHHETO CONPOTUBIICHUSD.

7 DneKTpOHHAs TPOBOJAUMOCTH TBEPABIX METAUIOB. 3aBUCUMOCTD 1
COMPOTHUBIICHUS METAJJIOB OT TeMmepaTypbl. CBEpXIIPOBOIUMOCTD.

8 DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB. 1
9 [TonynpoBonuuku. CoOCTBEHHAsI U TPUMECHAS TPOBOIMMOCTh 1
noJynpoBoJHUKOB. CBolicTBa p—N-nepexoza. [lonynpoBoiHUKOBBIE

IPUOOPHI

10 DIIEKTPUUYECKHI TOK B paCTBOpaxX M pacriaBax 3JIEKTPOJIUTOB. 1
DJIEKTPONUTHYECKAs! AUCCOLMALMS. DIEKTPOJIN3

11 DneKkTpuyecKkuii TOK B razax. CaMoCTOSATEIbHBIN U 1

HECAMOCTOSTENBHBIN pa3psa. Moiuus. 11nazma.

12 KonTtpouabnas pa6ora NeS " Ilocrosinnbiii Tok. Toku B 1
PA3JIHYHBIX CPeAax»
Htoro 68

4acoB

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. nox penakiueit

[TapdentreBoit H.A., AkunonepHoe obmiectBo «M3narenbctBo «IIpocBeiienne»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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1. http://nsportal.ru - cornanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2.

N o g &~ w

http://festival.1september.ru/articles/ - ¢pecTuBap eTarornaecKux UicH
«OTKPBITBIN YPOK»

http://www.fizika.ru/ - caitt s yuureneit Gu3uku 1 X y4CHHKOB
http://www.physics.ru/ - maTepuansl o (pu3HKe.

http :// school - collection . edu . ru / - egunas xomtexmus IIOPoB
https://resh.edu.ru/

http://www.physics-regelman.com

http://experiment.edu.ru
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