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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro oOIlero
o0Opa3zoBaHus pa3padOTaHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeslbHOM mporpammsel, npeactaBieHHbIXx B @I'OC
COQO, a Taxke c¢ yuérom denepaqbHOl pabodeil mporpaMMbl BOCIUTAHUS U
KOHIEMIMKA TpernojiaBanusi yuyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anusIx Poccuiickon Qenepanuu, peAIN3YIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBI.

Copepxanue mporpaMMmbl 1O (uU3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa obyuatrommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESITEIHBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorserctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JTUYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM
oOy4eHHs, a TaKXe YYUTHIBAET HEOOXOJMMOCTb peau3allii MEKIPEIMETHBIX
CBA3€H (U3MKM C €CTeCTBEHHO-Hay4YHbIMU Yy4E€OHbIMU TpenMeramu. B Hel
OTIPEICIISIIOTCS OCHOBHBIC IIEJIM M3Yy4YeHUs (PU3MKKM HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HKHU: JTUIYHOCTHBIE,
MeTanpeaMETHBIC, TpeAMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpamma o pu3rke BKITIOYALT:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTaThI IO rojiaM O0yUYEHUS,

e coJiepxkaHue yuyeOHOro npeamera « Pu3uka» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOoisiee OOMMX 3aKOHAX MPHUPOJBI, BHICTyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatoriem mupe. LIkoapHbIN Kypc GU3HKK — cucTeMOOoOpa3yomui
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (DPU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBIICHHI, M3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuzmdeckoir reorpadueid W actpoHomueir. Mcmonp3oBaHWE HW aKTHBHOE
npuMeHeHue (U3MYECKUMX 3HAHUW  ONpejAeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HIHEPreTHKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOWCTBAMHU U JIPYTHX.
W3yuenne Qu3NKM BHOCHT OCHOBHOW BKJIa] B (POPMHUpPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYaromuXcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSThH
Hay4YHBIM METO]I MO3HAHUS MPU BBIMOJHEHUH MU YUY€OHBIX HUCCIICIOBaHUN.

B ocHOBy kypca (usuku Uit YpOBHS CpeIHEero ooOiero oOpa3oBaHUS
MOJIOKEH pAJl HUJEH, KOTOphIE MOXXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAECPKUT MaTepHUa U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MmaTepuan Kypca (HU3UKH
00beqMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBiseTcs
(dbopMupoBaHUE MPENCTAaBICHUM O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus NOpeanojaracT HUCIOIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
¢usukn ¢ pasBuTHeM oOOIIecTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoesa  npuxnaonou uanpaenennocmu. Kypc ¢Guzumku mpeamnosnaraer
3HAKOMCTBO C IIMUPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMUYECKUX MPUIIOKEHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEICHUS JJIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke OO0CYKIEHUs
po0JIeM pallMOHATBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIEero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POpMHUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpoeHus: (pu3nuecKoil Teopun, poiu (GyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLWAIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MNPHUPOAE, TpPaHULAX
OPUMEHUMOCTH TEOpUHM, MJid OIUCAHUA €CTECTBEHHO-HAy4YHBIX SIBICHUH U
MIPOIIECCOR).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexse
BCEro 3a CY€T OpPraHM3alliU 3KCIEPUMEHTAIBHON JEesTeIbHOCTH O0Yy4YaroUIXCs.
Hnst  Ga3oBoro ypoBHsS Kypca (U3UKM — OTO HCIOJIb30BAHUE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpbIE B Iporpamme mo (u3uke 0ObeIUHEHBI B OOUIMI CIHUCOK YYEHHYECKHX
MpakTUYeCKux padoT. Brijenenne B yka3aHHOM mepeyHe J1abopaTOpHBIX padoT,
NPOBOAUMBIX JUIsi KOHTPOJII UM  OLEHKH, OCYIIECTBISETCS Yy4YaCTHUKaMU
00pa3oBaTEIBLHOIO Mpollecca MCXOM U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
OocHalleHUst kaOuHera Qu3uku. Ilpu »3TOM obOecnieunBaeTcsi OBJIAJICHUE
OOy4YarOIIMMHUCS YMEHUSIMU HPOBOJIUTH KOCBEHHBIE W3MEPEHHUs, HCCIECAOBAHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENSAETCS PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anad. [Ipu 3TOM A1 pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3NUYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk M HMHTETPUpPYS 3HAHUA W3
Pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
00bsICHEHHE TpOTEeKaHUsi (U3MUECKUX SIBIICHUW W TPOILECCOB B OKpYyXarouien
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MoJAenu ISl CUTyalluud MpPaKTUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHaabHO-
TEXHUYECKOMY O0O€ecCledeHnI0 Y4eOHOro mpolecca 0a30BbIi ypoOBeHb Kypca
(bu3KMKK HA YpOBHE CpeHEro 001ero o0pa3oBaHus JIOJDKEH U3y4aThCs B YCIOBUAX
IpPEeIMETHOrO0 KaOWHeTa (PU3HKM WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3MKM JOMHKHO OBITH
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme o (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
06opyaoBaHUe.

JleMoHcTpaniuoHHOE 00Opy/ioBaHue (popMupyeTcs B COOTBETCTBUM C
OPUHLIAIIOM MHHHMAJIbHOM JTOCTATOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUUCIEHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JAEMOHCTpAllUid s
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHUA MW  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHU.

JlabopatopHoe 0O0OpyJIOBaHUE [JIsi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyercss B BHIEC TEMAaTHYECKHMX KOMILUICKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudeckue KOMIUIEKTHI
7a00paTOpHOTO O0OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMH HENIAMH U3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4YHOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE HMX MHTEIUICKTYalIbHBIX U TBOPYECKUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS U (HOPMUPOBAHHE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHMEe HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3yYEHUs
OCHOB CTPOCHHMSI MaTepHH U (hyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE€ YMEHUU OOBSICHATH SBICHUS C HCIOJIH30BAHHEM
bu3nyeCKnX 3HAHUM U HAYYHBIX J10KA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PO (PUUKHU I PA3BUTHS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue 3TUX 1elield oOecrieunBaeTcsl pelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKN Ha ypPOBHE CPEAHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHWMH 00  oO0mmx  (u3mIecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
oObsicHeHHUS (PU3WYECKUX SABICHUHW B TPUPOAC © JUISI TPUHATHS
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs pPa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckol MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKOM MOJeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEPHpPETalud HH()OpMAaIHH,
OIIPEJENICHMS TOCTOBEPHOCTH ITOJIYYEHHOT'O PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM JJisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hezel0), B
11 kimacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamMme 1o (QU3MKE MepeyeHb JabopaToOpHBIX U
PAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb Je€laeT BbIOOp
IPOBEJCHUS JIaDOpAaTOPHBIX PAOOT M OMBITOB € YYETOM HHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'O MIO3HAHUS

®dusuka — Hayka o npupoze. HayuyHpie MeTOIBl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJKCnepuMeHTa M TEOpPUM B INPOLECCE TMO3HAHUS MPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pu3MYECKUX SBJICHUA M TpolieccoB. HayuyHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecTto Qu3Mku B (OpMHUPOBAHMM COBPEMEHHON HAyYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemenienne, CKOpOCTh (CpeIHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOEKUMHU HA OCH CUCTEMbl KOOpPIMHAT.
CrnoxeHue nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMONHMHEHHOe nBmwkKeHue. | paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, IYTH U NEPEMEIICHUSA
MaTepUaIbHONW TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKOpeHne CBOOOIHOTO MaIeHUS.

KpuBonmHeitHoe  nBMKeHWe. J[BMKEHHE  MaTepUalbHOW  TOYKHA IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHAA
ckopoctb. [lepuon u yactora obparnienus. [lenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHOUIOMETD,
JIBW)KCHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBuxkeHust Tena, OpOIIEHHOTO IMOJ YIJIOM K TOPU30OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus CBOOOAHOTO MaACHHUS.

HarmnpaBiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padonul

N3yueHne HEpaBHOMEPHOTO JABMIKEHHUS C LEJBIO ONPEAEIEHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY MYTSIMH, HNPOUIACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PaBHOYCKOPEHHOM
JBHKEHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYIJIIO.

N3yyeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenre ABMXEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['aynmmnes.  IlepBeiii  3akoH  Hprotona.
NHueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [lpunnun cynepnosunuu cui. Bropoit 3akoH HerotoHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpEeHUsl CKONIBKEHUS U cuiia TpeHus nokosd. KoadduimenT tpenus.
Cuia conpoTUBIIEHUS MPU JBH>KCHUU Tea B KUJKOCTH UITU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCHS TBEPAOIO Tea.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SlBnenue uHepUUH.

CpaBHEHME Macc B3aMMOJAECUCTBYIOINX TEII.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CrnoxxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAedopmaluu.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOM MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

HccrnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mexanuke

NMmynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMiynbec cuiibl U U3MEHEHHE HMITyJIbCa Telld. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cuiabl. MOIIHOCTD CUJIBI.

Kunernueckass sHeprusi MarepualbHOW TOYku. Teopema 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUH.

[ToreHmmanbHas SHEprusl. [TorenmuanbHas SHEPIus yIpyro
neopMUpPOBaHHOM  TIpyXWHBI.  [loTeHUManbHash  JHEprus Tejla  BOJM3U
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHble W HENOTEHUUAIbHBIE  CHJIBL. CBsizb  paboOTHI
HEMOTECHUHUAIBHBIX CUJI C WU3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJTKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHM B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U MX ONBITHOE
obocunoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHCTBUS YacTUL[ BeUIECTBA. MoJenu CTPOEHMsI Ta3oB, XUAKOCTEW U
TBEPABIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pasmepsl Mosekyll. KonnuectBo Bemectsa. [loctosiHHas ABoraapo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. Illlkama temmneparyp
Llenbcus.



Mopens  upeambHOro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpPEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOTO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KensBuna. ['a3oBble 3akOHBI. YpaBHeHUe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omponeccsl B UACATLHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30MPOLIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME TUCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COETUHEHUM.

OnpiThl 10 MU PY3UHN KUAKOCTEH U ra3oB.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupytomias Npupoay AaBlIeHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJI€AaIbHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE HM3MEPEHUI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXKY ITapaMETPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonnHaMuueckasi cucremMa. BHYTpeHHS sHEprust TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHus. KonruectBo TemioTel U pabota. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  MJAEANbHOrOo  ra3a.  Buael  Temonepenayu:
TEIIONPOBOJAHOCTD, KOHBEKIIMS, U3JIyYCHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 006 anuabatHoMm tpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3ompoieccaMm. ['paduueckas
MHTEepIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTtumMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS — TEIUIOBBIX  MAllMH.
[IpeoOpa3oBanusi 3HEpruv B TEIIOBbIX MamuHax. KosdduuueHt mnose3Horo
neiictBusa TertoBodl mamwmHbL. [{ukn KapHo m ero kosddumueHT moie3HOoro
NeHCcTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITUOHED.

Llemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTHUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUIEOAEMOHCTpAIUS).

M3meHeHre BHyTPEHHEN SHEPIruu (TeMIlepaTyphbl) TeIa IpH TeIUIonepeaaye.

OnpiT MO anuabaTHOMY pAacCIIUPEHHI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBo¥ TypOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHnne yaeinbHON TENI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbll map. YpaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBICHHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOMCTB
kpuctaiioB. Kuakue kpuctauibl. CoBpeMmeHHble Martepuaibl. [lnaBienue u
KpUCTAJIIM3anus. Y aeiabHas TerioTa miasienus. Cyonumanus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUasOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUH.

Cnoco0Obl U3MEpEeHUs BIAKHOCTH.

HaOntonenue HarpeBaHust U MIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBRA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHAMMKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYECKH 3apsia. J(Ba Buaa dIEKTPUYECKUX
3apsiaoB. [IpOBOAHWKM, IOUAIEKTPUKU U TOJYIPOBOJHUKH. 3aKOH COXPaHEHUSA
IIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsiaoB. 3akoH KysioHa. ToyedHbIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe moae. Hanpsok€HHOCTh  dnekTpuueckoro moiid.  [IpuHnun



CyNEPHO3NULNM IJIEKTPUUECKUX TOJeH. JINHUM HanpspKEHHOCTH DJIEKTPUYECKOTO
1OJISL.

Pabora cun  anekrpocrarnueckoro  mois.  [lorenmman.  Pa3Hocthb
NOTEHUHANOB. [IpOBOOHUMKM M JAMDIIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.
JudnexTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHneHncarop. DIeKTpOEMKOCTh IIIOCKOTO KOHIEHCATOPa.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue ycTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3€MJIEHHE DJIEKTPONnpUOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aINNapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopeiicTBrue HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaThyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IIJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHIAEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

OJIEKTPUYECKHA TOK. YCIOBHMS CYLIECTBOBAHMS JJIEKTPUYECKOIO TOKa.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 151 ydacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE COIPOTHUBICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJuIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora »snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUla U BHYTPEHHEE CONPOTUBIICHHWE HCTOYHHMKA TOKa.
3axon Oma a1 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONIPOTHUBIIEHUS METAILIOB OT TeEMIIEpaTypsl. CBEPXIPOBOAUMOCT.

DneKkTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [TonynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  dJIEKTPOJIMTOB.
DNEKTPOJUTHYECKAs TUCCOLMALUA. DIEKTPOIIN3.



DJIEKTpUUYECKHM TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: amMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbiE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI B POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THO], TaThBAHUKA.

Jlemoncmpayuu

W3mepeHue CUilbl TOKA Y HaIIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IUJIOIA/IH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

CMeniaHHoe COeIMHEHUE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUSI.

3aBUCUMOCTb COITPOTUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

OOHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMenaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3MepeHune 3JIeKTPOABHKYIIEH CHIIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usznku 0a3oBoro ypoBHsA B 10 Kiacce oCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OHOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonwsimusi, CBsI3aHHbIE C HW3YYEHHUEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumoreza, (uznueckas BeIUYMHA, 3aKOH,
TEOpHsl, HAOMIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, JuHEHHas (yHKIHS,
napabona, runep6osia, ux rpaguKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJMHAT, CII0KEHHUE BEKTOPOB.

Buonocus: mexanndeckoe ABMKEHUE B )KHBOW mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KMBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajabBaHHKA.

l'eocpacghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0apPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET U JIpyTHe€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTPOHAIPEBATEIILHBIE pUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TATbBAHUKA.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Du3nMKa» HA YPOBHE CPEIHErO OOIIETro
o0OpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECIEUHUTh JTOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JINUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeamera «Du3nkay A0HKHbBI
OTpaXXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaloIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B MPOLECCE PEeAlM3alli OCHOBHBIX HalpaBICHUN
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOTrO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMK O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATUIUOHHBIX  OONIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBAaTh B CAMOYIIpaBJICHUU B 00pa30BaTeIbHON OpraHu3allnu;

YMEHHE B3aHMMOJIENICTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJIOHTEPCKOU JESATEIBHOCTH;

2) IATPMOTUYECKOT0 BOCITUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOMU WJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHPYSICh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JINYHOTO BKJIJa B IOCTPOCHUE YCTOWYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKOil HayKe;



5) TPyA0BOIr0 BOCIIUTAHMS

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oyyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIEC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 00JaCTH
(GU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJ100aIbHOTO
XapakTepa dKOJOTUYECKUX MpodIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHHUS LEJIed YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacliMpeHre OmbITa JEATEIbHOCTH SKOJOTMYECKONW HalmpaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAay4YHOW JESTEeNIbHOCTH, TOTOBHOCTH B IpoOIlecce
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYK) U HCCIEI0BATEIbCKYIO
NEeATeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckune aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  Mpoodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEMU JCATEIBbHOCTH, 33JaBaTh IApaMETPbl U KPUTEPUH HX
JIOCTHOKCHMUS
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJEACTBUIN AEATECIHHOCTH;
KOOPJAUHUPOBATh U  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPY PEIICHUH )KU3HCHHBIX MPOOJIEM.
Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIIOUEBBIMU MOHATHUSMU U METOIAAMHU
buznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOCKTHOU ACSITEIbHOCTH
B 00siacT (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelIeHus 3a/iay (U3UYECKOTO COJEpkKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METOJIOB TO3HAHUS;

BJAJIETh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPTIPETAlUNA, TMPEOOPa3OBAaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YyUeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT (PU3UKH;

BBISIBIISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y ©€ peIIeHUs, HaXOIUTh apTyMEHTHI MJIs JOKa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhl K KPUTEPUHU PEIIICHHUS,;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBbIE 3aJlayd B 00pa3OBaTEIbHON
JESTETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HaHHWA 10 (uU3MKe B MNPAKTUYECKYIO 00JaCTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00I1acTeH;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, AOMYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH MOJy4YeHUsS WHGOpPMAIUU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIIATH MOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W WHTEPIPETAlUI0 WH(OpMAIUU pa3IWYHBIX BUIOB U (PopM
MPE/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HMH(POPMAIINH;

UCIIOJIB30BaTh  CpPEJACTBa  WH(MOPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUHA B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3aIlMOHHBIX
3a71a4 ¢ COOJIOJICHHEM TpeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHHusl, TPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpP>KaHWA B Pa3IUYHBIX (opMarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | T[EICBOW ayTUTOPHH, BEIOUpAst ONITUMAIIEHYIO
dbopMy TIpeCcTaBICHUs U BU3yaIU3aIliu.

KoMmyHuKaTHBHBIE YHUBeEpPCcaJIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBISATh OOIIEHME Ha ypokax (U3UKH © BO BHE-YPOUHOUH
NS TEIbHOCTH;



pacro3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMST4arh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHJIHON M WHJHUBUYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHM C yd4€TOM O0OmUX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJIE€HA KOJIJIEKTHBA;

NPUHUMATh L€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTH U
KOOPJAWHUPOBATh JACHUCTBUA NO €€ NOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBU,
pacmpenensiaTh pojaud ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pEe3YyJbTaTh
COBMECTHOM paboThI;

OLICHMBAaTh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO yYaCTHHMKAa KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[pejaraTb HOBBIE MPOEKTHI, OLEHHMBATh WJAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3JIMYHbBIX
CUTYyaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MMO3HABATENIbHYIO ACSTENBHOCTh B 00JACTH
GuU3MKM U acCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOATENIBHO COCTaBJIATh IIIAH PEIICHUS PAacyETHBIX M KAad4eCTBEHHBIX
3a]1a4, IJIaH BBIMOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieJlaTh  OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHHUBATbH MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULHMUA B 00JacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIeKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh  HABbIKAMU  IIO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIBTATOB U
OCHOBaHUM;



WCIIOJIB30BaTh MPUEMBI peIIeKCHH IS OLICHKH CUTYaIllH, BEIOOpa BEPHOTO
pelIeHuS;

YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO INPUHHUMATHh PEIICHUS IO HX
CHUKCHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX TPH aHAIW3E pe3yIbTaToOB
NEeSTENHHOCTH;

MPUHUMATh ce0sl, MTOHUMAasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apTryMEHTBI JPYTHX IIPH aHAM3Ee pe3yIbTaToOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPABO U MPABO APYTUX HA OMMHOKH.

B mporecce nocTrkeHHs] JTMUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOyYaroUIuXcCs
COBEPILICHCTBYETCS AMOITMOHAIIbHBIN WHTEIUICKT, TIPEAIOIar afo A
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE AYMOIIMOHAIEHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW dMOIMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJIalTHPOBAThCA K
AYMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIECH CTPEMJICHUE K JIOCTHKCHHIO 1ETH U
yCHexy, ONTHMH3M, WHHUIMATUBHOCTb, YMEHHE JCHCTBOBATH HMCXOIS M3 CBOHX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CTIOCOOHOCTh MOHUMATh YMOIIMOHATBFHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUM OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOUAOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIIICHHS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U pa3peIiaTh KOHPIUKTHI.

NNPE/IMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIe pPe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMNXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (Pu3nKu B (HOPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpaA, B Pa3BUTUU COBPEMEHHOM TEXHUKU H
TE€XHOJIOTUH, B MPAKTUYECKON IEATEIbHOCTH JIHOJIEH;

YYUTBIBATh TPAHMUIBI TPUMEHCHHS M3YyYCHHBIX (U3UYCCKUX MOJCICH:
MarepualibHas TOYKa, HHEpIMaJbHAs CUCTEMa OTCUéTa, aOCOJIFOTHO TBEPAOE TEIO,
WJICAIbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEN, TOUCUHBIN
AIEKTPUUYECKUH 3aps/l IPU PelIeHNU (PU3NUECKUX 3a]1ay;



pacrnio3HaBaTh (pU3NUYECKUE SBICHHS (TPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHMS BELIECTBA U
ANEKTPOJAVUHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBWKEHUE, CBOOOJHOE TMaJeHUE TeJ, JBWKEHUE M0 OKPYKHOCTH, HHEpLUS,
B3auMojieicTBue Tel, Tuddy3us, OPOYHOBCKOE JIBMKEHHUE, CTPOCHUE JKUAKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BbEMA Tell MPU HarpeBaHUM (OXJIAXKIEHUH), TETIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMUs, IUIABJIICHHE, KPUCTAUIM3alus, KUIICHUE,
BJIQYKHOCTbH BO3/lyXd, OBBIIICHUE TABJIICHUS ra3a MIPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHHMA Tra3a B HU30IPOILECcCaXx,
AIIEKTPU3ALUS TN, B3aUMOACICTBUE 3aps/I0B;

ONHCHIBATh MEXAHWYECKOE JIBUKEHHUE, MCIONb3Yys (PU3UUECKHE BEIUYUHBL:
KOOpJIMHATa, IMyTh, INEPEMEIIEHHE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHUAJIbHAS DHEPIus, MEXaHW4decKas
paboTa, MexXaHM4YecKass MOIIHOCTh; NpPU OINUCAHWU NPaBUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCHOJB3YEMBIX BEIMYUH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (U3NYECKYIO BEIUYMHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh M3yYECHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPIUsl XaOTHYECKOro JIBH)KEHHS MOJIEKYJI, CPEIHEKBaApATUYHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KO3 (DUIIMEHT TMOJe3HOT0 JEWCTBHS TEIJIOBOTO JBHUTaTeNsl; MNpPH ONUCAHUU
IpaBUWIbHO TPaKTOBaTh (U3UUECKUH CMBICT HCHOJb3YEMbIX BEJIMYUH, HX
0003HAYEHUA W EIUHUIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINME JAHHYIO
(pU3HYECKYIO BEIUYUHY C IPYTUMHU BEINYNHAM;

ONMCBIBATh U3YUYECHHBIE FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUYECKUE
sBJICHUS (IIPOLIECCHI), UCTOJIb3Ys (PU3MYECKHUE BETUUYHMHBI: AJIEKTPUUECKHUI 3apsi,
ANEKTPUUECKOE MOJIe, HAPSHKEHHOCTD MOJIsl, MOTEHLHAN, pa3HOCTh MOTEHIIUAIIOB;
OpU ONHCAHMM MPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOJIb3yEMBIX
BEJIMYMH, MX OOO3HAUCHHUS W EIAUHMIIBI; YKa3blBaTb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEJIMUYHUHY C APYTUMH BEIMUYUHAMY;

aHAJIM3UPOBATh (PU3UYECKHE MPOILECCHl U SIBJICHUSA, UCIOJIb3Ys (PU3HUECKHE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BCeMHUpHOro Tarorenus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPruH, 3aKOH COXPAaHEHUs HMIIYJIbCa,
NPUHLHUIN CYNEPNO3ULUA CWJI, HPUHIUII PABHOMNPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEHENW KMHETUYECKOW 3HEPIUM TEIUIOBOTO ABUKEHUS MOJIEKYII C
aOCOJIOTHOM TEMIIepaTypoM, MEPBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHUS
NIEKTPUYECKOT0 3apsfa, 3akoH KylloHa, IpU 3TOM pas3inyaTh CIOBECHYIO



(GOpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCJIOBUA (IpaHHULIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPUHLMIIBI JEHCTBUS  MalllMH, NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS MX 0O€30MacHOr0 HCIOIb30BaHUS B
TIOBCEIHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX W3MEPEHUH, IPU 3TOM
(dopMynupoBaTe mpoOieMy/3ajadyy M TUIOTE3Y Y4YeOHOro HKCIEPHMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00OpYHOBAaHMS, MPOBOAUTH OMNBIT U
(dbopMyIMpOBaTh BEIBOJBI;

OCYIIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BETUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUs U MCIOIb30BaThb HU3BECTHHIC
METO/Ibl OIIEHKH MOIPEUTHOCTEN U3MEPEHU;

UCCIIEIOBAaTh  3aBUCUMOCTHM  MEXAY  (PU3UYECKMMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUI, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKcHUpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (DU3MYECKUX BEJIMYUH B
BUJI€ TaOINIl U TpauKOB, A€TIaTh BBIBOABI IO PE3YJIbTaTaM MCCIIEA0BAHNUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIEIOBaHUI B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JEATENBHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000pyIOBaHUS,

pemats pacuéTHble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCHOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJu3a YCJIOBUS 3a/1aun
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATH (PU3HMUECKHE BETUYMHBI U (HOPMYIIH,
HEOOXOUMbIe JUIsl €€ pelleHus, MPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIy4YE€HHOTO 3HaueHusl (U3NYECKOMN BETNUUHBI;

pelaTh KaueCTBEHHBIE 33aU: BHICTPAUBATh JIOTHYECKU HETPOTUBOPEUUBYIO
LENOYKY pPAaCCYXXIEHUH C OMOpOM Ha HM3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
buszndecKue IBICHUS;

UCIOJb30BaTh  MpPU  pELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
Y TPEICTaBIICHUs YYEOHOW U HAay4YHO-MOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOIyYaeMyto HH(OPMALIHIO;

IPUBOIUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUl;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTH MPH OOpPAICHUH ¢ MPUOOPAMH U TEXHHYECKUMHU



YCTPOMCTBAMHU, /JII COXPAHEHUS 3JI0POBbSI U COOIIOJICHHUSI HOPM 3KOJOTMYECKOI0
MOBEJICHUSA B OKPYKAKOLIEH CpeE;

paboTaTh B Tpynme C BHIIIOJTHEHUEM pa3JIMYHBIX COIMAJIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAIBHO pacHpeacsisiTh OO0S3aHHOCTH U
MJIAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMOU MPOOIEMBI.
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wn Tema ypoka

®dusuka — HayKa 0 IpUPOJIE.

HayuHble MeTO/1bI TO3HAHUS
OKpY’KaIoLIero Mupa

Poins 1 MecTo Gu3nku B

(hopMHUpOBaHUH COBPEMEHHOM

Hay4HOU KapTUHBI MUpa, B

HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTH

Iroaeu

MexaHndecKkoe JBIKCHIE.
OTHOCHUTENLHOCTD
MEXaHUYECKOT'O ABMKCHUS.
[Tepemenenue, CKOpOCTb,
YCKOpEHUE

PaBrOMepHOE
HpSIMOJ'II/IHef/'IHOC JABUXCHUC
PaBHOYCKOpEeHHOE

MIPSIMOJIMHENHOE IBUJKCHUE

CB0OOIHOE ITa€HUE.
YckopeHnue cBOOOAHOTO
MmagcHus

KpuBonmHeliHOE nBUXEHUE.

Bcero

KoanuyecTBOo 4acoB

KonTpoJbubie
padoThI

IIpakTHyeckue
padoTbI

JlaTa
IJIaH

JlaTa
dakr

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/ff0c32¢e2

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

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

bubnunoreka [IOK
https://m.edsoo.ru/ff0c3620

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

bu6moreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6moreka [JOK


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

10

11

12

13

14

JIBr>keHue MaTepuanbHON
TOYKH [0 OKPY>KHOCTH

[IpuHIIUTT OTHOCUTENBHOCTH
lanunes. MuepunanbsHbie
cucremsl orcuera. [lepBriit
3akoH HeroToHa

Macca Tena. Cuina. [Ipuniun
cynepro3uiuu cuil. Bropoi
3akoH HeroToHa mmst
MaTepHUaTbHOU TOUYKH

Tpernii 3axkoH HeroToHa 1151
MaTEPHAIBHBIX TOYECK

3aKOH BCEMHPHOTO
TaroreHus. Cuna TSKECTH.
[IepBas kocmuueckas
CKOPOCTh

Cuna ynpyrocrtu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koaddunment
Tpenus. Cuiia COpOTUBICHUS
MIPH JABMOKCHUH TEJIa B
KHUAKOCTHU UJIN I'a3€

[ToctynarensHOE 1
BpaIaTEIbHOE IBUKECHHE
abCOMIOTHO TBEPIIOTO TeNa.
MowmeHT cumbl. [1medo cubl.
YcnoBus paBHOBeCUs
TBEPAOTO TeJIA

https://m.edsoo.ru/ff0c3ada

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6moreka [JOK
https://m.edsoo.ru/ff0c3be8

bubnunoreka [IOK
https://m.edsoo.ru/ff0c3bed

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

but6moreka [IOK
https://m.edsoo.ru/ff0c3{76

but6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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16

17

18

19

HNmMnynsc MaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepHUaJIbHBIX TOYEK.
Nmmynbe cunbl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE IBUXEHUE

PaGoTta 1 MOIITHOCTh CHUITBIL.
Kunernueckas sHeprus
MaTepUaIbHON TOUKH.
Teopema 06 n3MeHEHUH
KUHETHUYECKOW SHEPTUr

[TorenmanpHas 3HEPTHS.
[TorenumanpHas sHEpPIrUst
ynapyro aepopMupoBaHHON
npyxuHbl. [loTeHnmanbHas
SHEpTHs TeJla BOIU3U
MTOBEPXHOCTU 3€MJIU

[TorenmanpHbIe U
HEIMOTEHIUAJIbHbIE CHJIBI.
CBs13b paboTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEpPruu

JlaGopaTopHnas pabota
«HMccnenoBanue cBs3H
paboThI CUITBI C U3MEHEHHEM
MEXaHUYECKOU YHEPTUHU Tesa

bubnunoreka [IOK
https://m.edsoo.ru/ff0c43d6

bubmunoreka [IOK
https://m.edsoo.ru/ff0c4502

bubnunoreka [IOK
https://m.edsoo.ru/ff0c461a

bu6moreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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21

22

23

24

25

26

Ha MPUMEPE PaCTHKEHUS
PE3MHOBOTO KIYTa

KontponbHas paboTa o teme
«Kunematuka. JluHaMuKa.
3aKOHBI COXpaHEHUS B
MEXaHHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHHETHIECKOM
Teopun. bpoyHoBckoe
neuxenue. Auddysus

Xapaxkrep JBUKECHUS U
B3aUMOJEHUCTBUS YaCTUI]
BemiecTBa. Mojienu CTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX
TeN

Macca monekyn. KonnuectBo
BemiecTBa. [locTosHaas
ABorazapo

TennmoBoe paBHOBECHE.
Temneparypa u €€
n3Mmepenue. [lkana
temnepatyp Llenbcus

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

AbGconoTHas TeMieparypa
KaK Mepa cpeJHeil
KMHETUYECKOM SJHEPrUU
JBUKEHMSI MOJIEKYJI.
YpaBuenue Menpaeneena-

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0c4fde

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



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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29

30

31

32

33

34

Kunaneiipona

3akon JlanpTroHa. ['a30BBIC
3aKOHBI

JlaboparopHas paboTa
«HccnegoBanne 3aBUCHMOCTHU
MEXIy ITapamMeTpaMmu
COCTOSIHHSI Pa3pEKEHHOTO
rasay»

H3onporiecchl B n1eaibHOM
ra3e u ux rpapuyeckoe
Mpe/iCTaBICHHE

BnyTtpeHHss sHeprus
TEPMOJIUHAMUYECKOMN
CHUCTEMBI U CTIOCOOBI €&
n3MeHeHus1. KomnuectBo
TEIJIOTHI ¥ paboTa.
BuyTpenuss sneprus
OJIHOATOMHOTO UJEaJIBHOTO
rasa

Bunae! rerionepenaun

VnenpHas TEIIOEMKOCTD
BemecTBa. KommaecTBo
TEIUIOTHI IIPH TEIUIONepe1aye.
AnmabaTtHBIif Iporecc

[TepBrIii 3aK0H
TEPMOJIUHAMUKH U €T0
IIPUMEHEHHE K U30MpoLeccam

HeoGpaTtumocTs mporeccoB B

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

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

bu6moreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6moreka [JOK
https://m.edsoo.ru/ff0c5¢36

bu6moreka [JOK
https://m.edsoo.ru/ff0c5efc

bubnunoreka [IOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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36

37

38

39

40

41

42

43

npupoze. Bropoit 3akoH
TCPMOANHAMUKHU

[Tpunmun gevicteus u KI1/{
TEINIOBOM MAaIlIMHGI

uxn Kapno u ero KII[Q
DKOJOTHYECKHE MPOOIEMbI
TETUIOAHEPT e TUKHI
O6o0maromuii ypok
«MomnekymnspHas Gpu3HKa.
OCHOBBI TEPMOJAMHAMHUKID)

KonTponbhas pabora no teme

«MonekynspHas pusuka.
OCHOBBI TEPMOANHAMUKID)

[TapoobpazoBanue u
KoHeHcanus. Mcnapenue u
KHUIIEHUE

AOcomroTHasg 1
OTHOCHUTEIbHAs BIa)KHOCTH
BO3ayxa. HacelleHHbII niap

TBépnoe Temno.
Kpucrannuueckue u
amop(HBbIe Tena.
AHU30TpONUs CBOMCTB
Kpuctaios. XKuakue
kpuctayiasl. CoBpeMEHHbIE
MaTepHabl

[InaBnenue n
KpUCTaUIM3aLus. Y JeiabHas

https://m.edsoo.ru/ff0c6230

bu6moreka [JOK
https://m.edsoo.ru/ff0c600a

bu6moreka [JOK
https://m.edso0.ru/ff0c6938

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

bubmorexa [JOK
https://m.edsoo.ru/ff0c63b6

but6moreka [IOK
https://m.edsoo.ru/ff0c64d8

but6mmoreka [IOK
https://m.edso00.ru/ff0c6510

but6mmoreka [IOK
https://m.edso0.ru/ff0c6708



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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47

48

49
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51

TEIUIOTA TUIABJICHUS.
Cyb6numarnus

YpaBHEHUE TEIIOBOTO
Oaanca

DneKTpu3aIus Tel.
DnekTpuyeckuii 3apsia. [[Ba
BH/JIA DJICKTPHUYCCKHX 3apsI0B

[IpoBOHMKY, AUBIIEKTPUKHU U
MOJTYTIPOBOTHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOTO
3apsanaa

BzaumopeiicTeue 3apsi0B.
3akoH Kynona. Toueunslii
BJIEKTPUYECKUN 3apsil

HanpsioxénaocTtsb
ANEKTPUYECKOTO TOJIS.
[IpuHuun cynepno3unun
3JIEKTPUYECKUX TIOJICH.
JInany HanpsKEHHOCTH

Pab6oTa cun
AJEKTPOCTATUYECCKOTO TTOJIS.
Ilorennuan. PazHocThb
IIOTEHIINATIOB

[TpoBOTHUKY W AUDIICKTPUKH
B DJIEKTPOCTATUYECKOM TIOJIE.
JudnexkTpudeckas
MIPOHUIIAEMOCTh

ONEKTPOEMKOCTD.

bu6moreka [JOK
https://m.edsoo.ru/ff0c6820

bubnunoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubnunoreka [IOK
https://m.edsoo.ru/ff0c6bcc

bubnuorexa [JOK
https://m.edsoo.ru/ff0c6ced

but6moreka [IOK
https://m.edsoo.ru/ff0c6df2

but6mmoreka [IOK
https://m.edso00.ru/ff0c6100

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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57

Konnencarop

DIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOTO KOHACHCATOpa

JlabopaTtopHnas pabota
"M3mepenue 3J1eKTPOEMKOCTH
KoHAeHcaTopa'

[Ipuniun nenicTBus u
MIPUMEHEHNE KOHJIEHCATOPOB,
KOMMPOBAJILHOTO ammnapara,
CTPYHWHOTIO IIPUHTEPA.
DJIEKTpOCTaTUYECKas 3aIUTa.
3azemicHHIe
ANEKTPONpUOOpPOB

DNEeKTPUUECKUN TOK, YCIOBUSA
€ro CyIleCTBOBAHUS.
ITocTosiHHBIM TOK. CHita TOKa.
Hanpsioxenue.
Conporusnenue. 3akoH Oma
JUIsl yJacTKa LEenH

ITocnenosarensHOE,
napajuieIbHOE, CMEIIaHHOE
COEIMHEHUE MTPOBOHUKOB.
JlabopartopHas paboTa
«H3yueHne cMemaHHoro
COGIIMHEHUS PE3UCTOPOBY

PabGora 1 MomHOCTH

3JEKTPUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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59

60

61

62

63

3axoH Oma AJi MOTHOU
(3aMKHYTOI) 3JIEKTPUYECKON
uenu. KopoTkoe 3amMmbIKaHueE.
JlabopaTtopHnas pabota
«3mepenune DJ1C nucrounnka
TOKa M €r0 BHYTPEHHETO
COTIPOTUBIICHUS

DneKTpOHHAs MPOBOIUMOCTb
TBEPIBIX METAILIOB.
3aBUCUMOCTb COIPOTHUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXImpoBOIMMOCTh

DNEeKTPUYECKHUM TOK B
Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBoaHuKH, UX
COOCTBEHHAs M ITPUMECHast
npoBoaumMocTs. CBoiicTBa p—
n-rnepexona.
[TonmynpoBOAHUKOBBIE
PUOOPHI

DNEKTPUUECKUI TOK B
pacTBopax U pacrjaBax
JNEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
JIccouanus. IeKTPOIN3
DNEeKTPUYECKUI TOK B rasax.
CaMocCTOsATEbHBIN U
HECAMOCTOSTENbHBIN pa3psl.

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

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

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

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

Moanaug. [1nazma

DneKTpudecKre mMpuodopsl U
YCTPOMCTBA U UX

64 MPAKTUYECKOE IPUMEHEHHUE. 1
[IpaBuna TeXHUKH

but6moreka [IOK
https://m.edsoo.ru/ff0c86fc

0€30IacHOCTH
65 O6006maromuit ypok | bu6mmoreka [JOK
«DIEeKTPOIMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabora no teme
«INEKTPOCTATHKA.
66 TTocTOSIHHBIN DIEKTPUIECKUI 1 1 Bubmiorexa ITOK
p https://m.edsoo.ru/ff0c8a8a
TOK. TOKHM B pa3IMuHbIX
cpemax»
Pe3epBHEIil ypok.
67 KOHf OJH)H;;[p aboTa 110 TeEME 1 bubnnorexa LIOK
" p p " https://m.edsoo.ru/ff0c8c56
DJIEKTPOAMHAMHUKA
Pe3epBHblii ypoK.
68 O6o06maromuii ypok mo 1 bubmorexa HOK

https://m.edsoo.ru/ff0c8f6c

temaMm 10 xiacca

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 3 3
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