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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEr0o OOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUN K pe3yJibTaTaM
OCBOEHHS OCHOBHOW 00pa3oBaTesibHOM mporpammsbl, npeactaBieHHbIXx B @I'OC
COQO, a Takxke c¢ yuérom denepaqbHOl pabodeil mporpaMMbl BOCIHUTAHUS U
KOHIEMIMUU TpernojiaBanusi yuyeoHoro npeamera «Dusnka» B 00pa3zoBaTeIbHBIX
OpraHu3anusIX Poccuiickon Denepanuu, peAIN3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOTPAMMBI.

Copepxanue mporpaMMbl 10 (U3MKEe HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAyYHOUW KapTUHBI MHupa obyuatommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HAa OCHOBE CUCTEMHO-AESITEIHbHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusm DI'OC COO
IJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKe YYHUTHIBAET HEOOXOJMMOCTb pPeaU3alii MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAyYHbIMU Y4YE€OHbIMU TpenMeramu. B Hel
OTPEICNISIIOTCS OCHOBHBIC IIEJIM M3Yy4YeHUs (PU3MKKA HA YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3HKHU: JTNIHOCTHBIC,
MeTanpeMeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3nke BKIIOYALT:

e INIAHUPYEMbIE PE3YJbTaThl OCBOEHUSI Kypca (hu3uku Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ IPEAMETHBIE Pe3yJIbTAThI 110 T0/1aM O0yUYEHUS;

e cOJiepxKaHue yuyeOHoro npeamera «Pu3nka» mo rojgaM 00ydeHusl.

®du3nka Kak Hayka o HamOosiee OOMMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOro mpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUil 00 okpysxaroiemM mMupe. IIkoapHbIN Kypc GU3HKK — cUCTEeMOOOpa3yIoImuii
JUISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWHA, W3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHUKU, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIyYEHHUSI HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMHU U JIPYTHX.
N3yuenne ¢u3NKu BHOCUT OCHOBHOW BKJIAJ B (OPMHUPOBAHUE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaroImmxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIN METO]I TO3HAHUS MPHU BHIOJHEHUHU UMH YUeOHBIX HCCIICIOBAaHUMH.

B ocHOBy kypca (usuku Ui YpOBHS CpeaHEro oo0iiero oOpa3oBaHUS
MOJIOKEH pAJl HUJEH, KOTOpbIE MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOHN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MmaTepuan Kypca (U3MKH
o0beIMHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusercs
(dbopMupoBaHrEe MPEICTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTe€pHH, BEIIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuszanusi NpearnosaracT HCIOJIb30BaHUE
TYMAHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIeCTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoesa npuxnaonoii  nanpaenrennocmu. Kypc ¢usukm npeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss MNOCPEACTBOM BBEIAEHUS JIIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJIOTHMM, a Takke 0O0CYXIEeHUs
npo0JieM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus SBISIOTCS (u3uueckue teopun (popmupoBaHHe MPEACTABICHUN O
CTPYKTYpe MOCTpOeHUs: GU3NYECKON Teopuu, posid (HyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O MPUPOAE, TI'PaHULAX
NPUMEHUMOCTH TEOpUM, MJIg OIKCAaHUS €CTECTBEHHO-HAy4YHBIX SIBIICHUU U
MIPOIIECCOR).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexe
BCEro 3a CY€T OpPraHu3alliM 3KCIEPUMEHTAIBbHON JEeSTebHOCTH O0Yy4YaroUIUXCs.
Jns  06a30Boro ypoBHA Kypca (HU3MKH — OTO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpBIE B Iporpamme 1o (u3nKe O0ObEeIWHEHBI B OOLIMI CHUCOK YyYEHUYECKHX
paKTUYeCKUX paboT. BrigeneHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJS M  OLCHKH, OCYIIECTBIISIETCS  Y4ACTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXOIs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
OocHalleHus Kabunera ¢Qusuku. Ilpm 3TOM oOOecrneunBaeTcsi OBJAJEHUE
OOy4YarOIIMMHUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCIEAOBAHUS
3aBHUCUMOCTEM (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM M1 pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJJaHHOW (PU3NYECKONW MOJEIBIO, TO3BOJISIFOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, Tak U HMHTETPUPYS 3HAHUSA W3
pPa3HbBIX pa3nenoB. [[s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
0o0BbsCHEHHE TMpoTeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYyXKarollen
KU3HU, TpeOyromue BbIOOpa (PuU3MUEeCKONW Moaenu ISl CUTyalluu MPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.

B coorBerctBum ¢ tpeboBanmsimu PI'OC COO k MarepHaibHO-
TEXHUYECKOMY O0OecledeHHI0 Y4eOHOro mpoliecca 0a30BbIi ypoOBeHb Kypca
(bU3HKK HA YPOBHE CpeIHEro 00111ero o0pa3oBaHus JI0JDKEH U3y4aThCs B YCIOBUSAX
IpEeIMETHOr0 KaOWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO LUKiIa. B kabunere (u3MKM JOMKHO OBITH
HeoOXoauMoe J1abopaTopHOe OO0OpyAOBaHHWE JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o (pU3MKe y4eHHYECKUX MPAKTUYECKUX paboT M JEMOHCTPALMOHHOE
060opyoBaHUE.

JleMoHcTpallMuoHHOE  00OpyJioBaHuEe (opMUpyeTCs B COOTBETCTBUM C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M OOECHeunBaeT MOCTAaHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KIIIOYEBBIX JAEMOHCTpAlUiA s
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(dbyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopatopHoe o0O0OpyJIOBaHUE [Jii YYEHUYECKUX MPAKTHUYECKUX pabdoT
dopMupyeTcss B BHIE TEMAaTHYECKHMX KOMIUIEKTOB M OOecrednBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarmommxcs. TeMaTHYecKue KOMILIEKTHI
7a00paTOPHOTO O0OpPYAOBAHMS JOJIKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCIIONIb30BAaHUU AHAJIOTOBBIX W IH(PPOBHIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMH HIETIAMH U3y4eHUs (PU3UKH B 00IIeM 00pa30BaHUU SBIISIOTCS:

e popMHupoBaHME HHTEpEcCa M CTPEMJICHHS OOyYaromMXCs K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIUICKTyaJbHBIX W TBOPYECKUX
CITOCOOHOCTEM;

e pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJE MO3HAHUSI M (HOpPMHpPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

« popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3yuYeHUs] OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e popmupoBaHUME yMEHHMI OOBSCHATH SIBICHHUS C  HCIOJH30BAaHHEM
bu3nyecKnX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUN O poiu (U3UKK ISl Pa3BUTHUS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHne 3TUX 1elield 00ecreunBaeTCsl pPelIeHUeM CIEAYIOIUX 3ajady B

nporecce u3yueHus Kypca GU3MKH Ha yPOBHE CPEAHEro 001ero oopa3oBaHus:



e IPUOOPETEHNE CHUCTEMBI 3HAHUM 00 00X (U3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHUKy, MOJEKYISIpHYIO (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMUpOBaHHME YMEHUWA NPUMEHSITh TEOPETHUECKHE 3HAHUS IS
OOBsSICHEHUS (PUBNUECKUX SBJICHUHA B TMPUPOAEC U I TMPUHITHUSA
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEHIEHMs] pa3IUYHbIX 3a/Jady C SIBHO 3a/IaHHOM
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIINX CaMOCTOSATEIbLHOE
co3gaHue (PU3NUECKO MOJEINH, aJIeKBaTHOW yCIOBUSIM 3aa4H;

e MOHUMAaHUE (PUBUYECKUX OCHOB U MPHUHIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLLYIO
cpeny;

¢ OBJIQJICHUE METOJaMHU CaMOCTOSITEJIbHOIO ITUIAHUPOBAHUS UM MPOBEACHUS
(GuU3MYECKUX SKCIEPUMEHTOB, aHalIW3a U HHTEeprpeTauuu HUHGOpMalu,
onpeaereHus: JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3[IaHUE YCJIOBUM JUISI PA3BUTHUSI YMEHHM IPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMmme Mo (QU3MKE TMepedeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT SBISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€laceT BBIOOD
IpOBeNeHUsT J1a0OPATOPHBIX pPabOT M OMNBITOB € YYETOM MHIWBHUAYaJIbHBIX
0COOCHHOCTEH 00YyUaIOIINUXCSI.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'0 MIO3HAHUSA

®dusuka — Hayka o npupoze. HayuHbie MeTOIbl IO3HAHUS OKPYKAIOIIETO
Mupa. Ponb DJSKCIepuMEeHTa M TEOpPUM B TPOLECCE MO3HAHUS IPUPOJBIL.
OKCHEpUMEHT B (PUBHKE.

MopenupoBanue (pu3MYECKUX SBJICHUA U TpoiieccoB. HaydHble THMOTE3HI.
®duznyeckue 3aKOHBI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u mMecTto Qu3nku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpenHsii CKOPOCThb, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajJbHOW TOUYKHM, UX MNPOEKUMH HA OCH CUCTEMbI KOOpPJHUHAT.
CnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOIMHEHOEe nBrkeHne. | 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHUA, NyTH H IEPEMEUICHUS
MaTepuaIbHOW TOYKU OT BPEMEHMU.

CBoOonHoe nazieHue. Y CKoOpeHre CBOOOHOTO MaJICHUS.

KpuBosmHeitHoe  nBMKeHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM 11O
OKPYXKHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHENHAA
ckopoctb. [lepuon u yactora obparenus. LlenTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIUIOMETD,
JNBWKEHUE CHAPSAIOB, LIEITHBIE U PEMEHHBIE ITEpEIayu.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue JBUKEHUMN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

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

HaOnronenue nBuxkeHust Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKkopeHusi CBOOOJHOrO Ma eHHMS.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie padbomul

N3yueHne HEpaBHOMEPHOTO JABMKEHHS C LEIBIO ONPEAEIEHNUs MTHOBEHHOU
CKOpOCTH.

HccenenoBanne COOTHOWIEHHST MEXAY MYTSIMH, HNPONMACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IPOMEXYTKH BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYaIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. IlepBeiii  3akoH  Hbrotona.
HNuepuuanbHpie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUISl MATEpUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [U1si MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tsarorenusi. Cuia Tsbkectu. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenust (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. KoagdunueHt tpenus.
Cuiia cOnpOTUBIIEHUS MPU IBUXKEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBeCUs TBEPAOIO TEa.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAIIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuUM.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaiuu.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHUH.

CpaBHEHHE CUJI TPEHHUSI IIOKOS, KAYEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabonul

N3yuyenue aBuKeHUs: OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3MHOBOM 00pa3iie, oT ux aedopManuu.

HccnenoBanne yciaOBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonvt coxpanenus é mexanuke

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMnynbe cuiibl U1 M3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMupoBaHHOM  TpykuHBI.  [loTeHnManpHass  2HEprust Tejaa  BOIM3H
MTOBEPXHOCTH 3€MIIH.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBs3p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKON IHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThl CHUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW PHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS U
B3aMMOJEHCTBUSl 4YacTUL[ BellecTBa. MOJENU CTPOCHHUS Ta30B, XUAKOCTEH U
TBEPJIBIX TE U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsbl Mosiekyil. KonnuectBo Bemectsa. [locrositnaas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOPUH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak mepa
CpeaHEN KWHETHMYECKOM SHEPrMy TEIUIOBOTO JBWXEHUA dvacTull rasza. [llkama
temneparyp KensBuna. I'a3oBbie 3akOHBI. YpaBHeHMe MenaeneeBa—KianeipoHna.
3akoH [lanmprona. M3omponeccsl B UACATLHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpenacTaBieHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIONINE JTUCKPETHOE CTpOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUIA.

OnbiThl 10 TU(DPY3UHN )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomas Npupoay AaBlICHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAJBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3lyXa B HEW.

HccnenoBanre 3aBUCUMOCTH MEXKy ITapaMETPaMU COCTOSIHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckasi cucremMa. BHYTpeHHSsE sHEprust TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U pabora. BHyTpeHHss
JHEprus  OJAHOATOMHOIO  MJAEAIBHOro  ra3a. Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Ty4YeHUE. Y IeJIbHAs TEIMIOEMKOCTh BELIECTBA.
KonnuecTBo TEIUIOTH pH TEIIIONEpeaaye.

[Tonsitue 006 ammuabatHoMm tmpouecce. llepBblli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHU K u3omporeccaMm. ['paduueckas
WHTEpTIpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuki. HeoGpaTtuMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3oBanusi ’HEpruv B TEIUIOBBIX MamuHax. KosdduuueHt mnone3noro
nevictBus TemtoBod mammHbl. [{ukn KapHo m ero xosddumumeHT moiae3Horo
JENCTBUA. DKOJIOTHUYECKUE MPOOIEMBI TETUIOAHEPTETHUKH.



TexHuyeckre YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3meHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/AyXa, HarpeBanue sdupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUI€OEMOHCTPALINS ).

M3meHeHre BHYTpEeHHEN SHEPIruu (TEMIIepaTyphbl) Tela IpH TeIUlonepeiaye.

OnpiT MO anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBo¥ TypOMHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JIBUTaTEJIs.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne yaeinbHON TEMII0EMKOCTH.

Tema 3. Aepecamnvie cocmosanusn eeuwecmea. Pazosvie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbIM map. YpaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. XKuakue kpuctauibl. CoBpeMmeHHble Martepuainbl. [lnaBienue u
KpUcCTaJTM3aus. Y aeiabHas TerioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHUCJIE HAHOMATEpPUaJOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

Cnoco0Obl U3MEpPEHHUS BIAKHOCTH.

HaOntonenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamoptule pabomol

N3mepenre 0THOCUTEILHON BIaXKHOCTU BO3/yXa.

Paznen 4. DiaekTpoauHAMKUKA
Tema 1. Inekmpocmamuxa
OneKkTpu3aums Tel. OJEKTpUYeCKU 3apsia. JlBa Buaa dIEKTPUYECKUX
3apsaoB. [IpOBOAHMKM, IOUANEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH KysioHna. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe moae. Hanpspok€HHOCTh  AnekTpuueckoro mnoid.  [IpuHnun



CyNEPHO3NULMM IJIEKTPUUECKUX IOJeH. JIMHMM HAnpsHDKEHHOCTH DJIEKTPUYECKOIO
OJIAL.

Pabora cun  anexkrpocrarnueckoro  moins.  [lorenmuman.  Pa3sHocTb
NOTEHUHANOB. [IpOBOOHMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnexTpruyeckas IpOHULAEMOCTb.

OnekTpoéMKocTb. Konaencarop. DiIeKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHAEHcaTopa.

TexHuueckue yCTpoWcTBa M INPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJIEHUE DJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBrue HaJIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOopA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DNEKTPUYECKUNA TOK. YCIIOBHS CYIIECTBOBAaHUS DJJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IocTosSHHBIN TOK.

Hanpspxkenue. 3akon OMa 151 ydacTKa LETH.

OIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBaTenpHOE, NapauIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

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

ONEeKTpOABMXKYLIAsl CUia UM BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma a1 MOoHOM (3aMKHYTOM) 35ieKTpuueckoi nenu. Kopotkoe 3aMmbIkaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHBIIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOAUMOCTS.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJMMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [TonynpoBoHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUs. DIEKTPOIIN3.



DJIEKTpUUYECKUl TOK B ra3zax. CaMOCTOATENBHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckrue yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKU TOKA, DJIEKTPOHATrpeBaTebHbIE MNPUOOPHI,
AIIEKTPOOCBETUTENIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIN TUOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AMO/I, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUSI UWIMHAPUYECKUX MNPOBOAHUKOB OT JJIMHBI,
IJIOIIAIN TTONIEPEYHOIO CEUYEHMS M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe w3MepeHue dIEeKTpOABWKYIIEW cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMMOCTD BO3/1yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopuvle padbonul

N3ydeHne cMEmaHHOIO COEINHEHUS! PE3UCTOPOB.

N3Mepenune 3JIeKTPOABHKYIIEH CHIbI MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGnronenue snekrponusa.

MexknpeaMeTHbie CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3E€M C KypcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBICHUE, HAay4HbIM (akT, rumore3a, (puznueckas BeTWYWHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMBbl ypaBHEHUH, JWHEWHas (QyHKIHS,
napabosna, runep6oia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJUHAT, CII0KEHHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B )KUBOW mpupoje, Auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHW3MOB (BUIBI TEIUIONEPEIayuH, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHHS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEUIECTBA, CTPOCHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsh Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JUCCOLIMALNS,
rajibBaHHKA.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cCropanusi, mapoBasi TypOrHa, OBITOBOW XOJIOJAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMATEPHANIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTUYECKAsl 3allUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
KCEPOKC, CTPYHHBIN MIPUHTED, AIEKTPOHATPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaTbBAHUKA.

Me:xnpeamMeTHble CBA3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COZAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
Ouosnoruu, XMMHUH, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHUEM METOJOB HAYy4YHOIO
NO3HAHMS: SIBJICHHE, HAY4YHbIH (DaKkT, rumores3a, (QuU3MUecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pElIEHHE CHUCTEMBl YPaBHEHUN, TPUTOHOMETPUYECKHE
(YHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKIMH HA OCHU KOOPAMHAT, CIOXKEHUE BEKTOPOB,
OPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUIM, MNPU3HAKK TOA00US TPEYTrOJbHUKOB,
ompe/iereHIe MIOMIAAN IIIOCKUX GUTryp U 00bhEMa Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKUBOM NpPUPOJE, KoseOaTenbHbIE
JBIKEHUS B )KMBOW MPUPOJE, ONTUYECKUE SBJICHUS B )KMBOW MPUPOJE, NEHCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BAHUA KPUCTAUIMYECKOM PpEHIETKH, CHEKTPaJbHbIN
aHaJIN3.

l'eocpachus: marHuTHblE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHUH.

Texnonoeus: JWMHUW 3JEKTpOIlepeaad, TIEHEpPATOp MEPEMEHHOIO0 TOKa,
JIEKTPOJBUTATENb, WHAYKLUMOHHAS II€4Yb, pajap, paJluONpUEMHHK, TEJIEBU30P,
aHTeHHa, TenegoH, CBYU-meub, MpOEKUMOHHBIM amnmapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Duszmka» Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHusi (0a30BBIM YpPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIEAYIOUIUX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE PE3yJbTaThl OCBOCHUSI yueOHOro mnpeamera «Duznka» TOIHKHBI
OTpaXXaThb TOTOBHOCTb U  CIIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJCTBOBATHCS
c(hOpMHUPOBAaHHONW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpPUEHTAIlM{,  TO3WTUBHBIX  BHYTPEHHHMX  YOEXICHHH,  COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIecTBa, paclIupeHue >KU3HEHHOTO
OMbITA W OMbITA JIESITEIHLHOCTH B MPOIECCE peau3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM OOYYarolIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJI€HA POCCHICKOTO OOIIECTBA;

OPUHATHE  TPAJUIUOHHBIX  OOIIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U
JEMOKPATUUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTHM COBMECTHYIO JAESATEIbHOCTh B HMHTEpECax TIPaKIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHONW OpraHU3aIINHY;

YMEHHE B3aWMOJICHCTBOBATh C COLIMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJOHTEPCKON NEATENbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC B
NESATEIIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHUpPY, BKIIOYAs ICTETUKY HAYYHOI'O0 TBOPYECTBA,
OpUCYLIEro (pU3NYECKON HAYyKE;

5) TpyA0BOIr0 BOCIIUTAHMS



MHTEPEC K Pa3TudIHbIM cepaM npodheccuoHaIbHON AeSITEIEHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIlaThb OCO3HAHHBIA BBIOOD
Oynyiei mpodeccun U peau30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC IIJIaHBI;

TOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHUIO U caMOOOpa3oBaHUIO B 00JIaCTH
(GU3HKN HA IPOTSHKEHUN BCEH KU3HM,

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh AKOJIOTMYECKOM KYJIbTYpbl, OCO3HAaHHE TJIO0ATHLHOTO
XapakTepa dKOJOTHUYECKUX MpobiieM;

IJITAHUPOBAHUE W OCYIIECTBIICHUE JAEHUCTBUUA B OKPYXKAIOLIEH Cpelle HA OCHOBE
3HAHHUS LEJEed YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

paclMpeHre onbITa AEATEIbHOCTA YKOJIOTMYECKON HAMPABIEHHOCTH HAa OCHOBE
UMEIOIIMXCS 3HAHUH 110 (HU3HUKE;

7) HEHHOCTH HAYYHOI'O IO3HAHMSL:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HYECCKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOH [EATEJIbHOCTH, TOTOBHOCTH B IpOIECcce
U3yYeHUs] (PU3UKK OCYIIECTBIISITh MPOSKTHYIO M HMCCIIENOBATEIBCKYIO JEATCIBHOCTD
WHJIUBUAYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE yUeOHbIE e CTBUS
ba3oBble Jilornueckue JeiicTBUA:
CaMOCTOSITEIILHO dhopmynHpoBaTh u aKTyaJIM3UPOBaTh npobiiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENU JESITEIbHOCTH, 33aBaTh IMAPAMETPbl W KPUTEPUH HX
JIOCTHIKCHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3HMUYECKUX
SIBJICHUSIX
pa3pabaThiBaTh TUIAH pEHICHUS MPOOJEMBI ¢ Y4ETOM aHadu3a HMMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAITbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKU MOCJIEACTBUM AEATECIHHOCTH,
KOOPJAUHUPOBATH U BBIMOJHATH PAOOTY B YCIOBUSIX PEaIbHOT0, BUPTYaIbHOTO U
KOMOMHUPOBAHHOI'O B3aUMOJICUCTBUS,
pa3BUBaTh KPEATHBHOE MBIIICHUE TIPYU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciieqoBarejbCcKue 1eHCTBUSA:
BJIaJICTh HAY4YHOM TEPMHUHOJOTUEH, KIIOYEBBIMU TMOHATUSMHU WM METOJaMU
(u3nuecKol HayKu;



BJIaJIeTh HABbIKAMHU y4e€OHO-HCCIIEIOBATENLCKON U MPOEKTHOM JEATEeIbHOCTH B
obmacti (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY
METO/IOB peIICHUs 337a4d (PU3HMUECKOro COJEepKaHHs, NPUMEHEHHUIO Pa3InYHbIX
METOJIOB ITO3HAHUS;

BJAJE€Th BHUJAMH JACIATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIIpEeTaly, NpeoOpa3oBaHHI0O M TNPUMEHEHUI0 B Pa3IUYHbIX Y4eOHBIX
CUTYyallUsiX, B TOM YHCJIE IPH CO3AaHNUU YUeOHBIX MPOEKTOB B 00JaCTH (DUBUKH;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIE CBS3M UM aKTyallM3WpoBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PeIleHHUs], HAXOAUTh apTryMEHTHI JUIsSl OKa3aTEeIbCTBA CBOMX
YTBEPKICHHM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PELLIECHUS 3a/1a4l PE3yJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH H3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JeSITeIbHOCTH, B TOM YHCIIC IPU U3YUCHUH (DU3HUKY;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TIEPpEHOCUTh 3HaHMA 10 (U3MKE B NPAKTUYECKyl0 001acTh
KHU3HENIEATeIIbHOCTH;

yMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UJICH, PEAJIaraTh OPUTrHHAIBHBIC TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 337a4H, J0IMYyCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

PabGora ¢ unpopmaunmeii:

BJaJIeTh HABBIKAMH TONyuYeHUs: WHPOpManmu (U3HUECKOTO COACPKAHHS W3
UCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISATh TIOUCK, AaHalu3,
CHUCTEeMAaTH3allMI0 M HHTEpHpeTanuio WHPOPMAIMU Pa3IuYHBIX BUAOB U (GopM
IpEeICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAITH;

UCTIOJIb30BaTh CPECTBA MHPOPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX TEXHOIOTHMA
B pCIICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPraHU3allMOHHBIX 3a1ad C
coOmoaeHueM TpeOOBAaHMM OSPrOHOMHKH, TEXHHKH OE€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHns, NpPaBOBBIX M OITHUYECKUX HOPM, HOPM HUH(POPMALMOHHOM
0€e30IMacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEP’KaHMUs B PA3ITUYHBIX opmarax ¢ yuéTom
Ha3HAYCHHUST MHGPOpPMAIMU U LEJICBOW ayAUTOPHH, BHIOMpAas ONTUMAIBbHYIO (QOopMy
NPEICTaBICHUS U BU3YyaIU3alIH.

KoMMyHUKAaTHBHBIEC YHHBEpPCaJIbHbIEe Y4eOHbIe T1eCTBHS:
OCYIIECTBJIATH OOIIEHNE HA YPOKax (M3HKHU U BO BHE-YPOUHOU ACSATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYAIUA U CMATYATh KOH(MIUKTHI;
pPa3BEPHYTO M JIOTMYHO H3JaraTh CBOK TOYKY 3pPEHUSA C HCIOJIb30BAaHUEM
SI3bIKOBBIX CPEJCTB;



IIOHUMATh W MCIOJb30BATh NMPEUMYIIECTBA KOMAHJIHOW W WHIUBUILYUIBHOU
paboTHI;

BBHIOMpaTh TEMATUKy M METOJbl COBMECTHBIX JIEUCTBUU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 WICHa KOJIJIEKTUBA;

INPUHUMATh  LEJIH  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSA MO €€ JOCTUKEHUIO: COCTaBJATh IUIAH JCUCTBUH,
pacrpenensaTh pojau ¢ Y4éTOM MHEHUM Y4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OIICHWBATh Ka4eCTBO CBOETO BKJIAJIa U KAKJIOTO YYACTHHUKA KOMAHbl B OOIINIA
pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKThI, OLEHUBAThL HJIEUM C IIO3MLUUM HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE TIOBEJACHHWE B  PA3JIMYHBIX
CUTYaIUIX, IPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHHE, OBITh MHUITMATHBHBIM.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIC 1eiiCTBUA
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JACSITEIbHOCTh B O0OJACTH
GU3MKM W aCTPOHOMHH, BBISBIISATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEIIbHO COCTABIIATH IUIAH PELICHUS PACYUETHBIX U KAUECTBEHHBIX 3a/1a4,
IUIaH BBIINOJIHEHHUSI NPAKTUYECKONM padoOThl € y4ETOM MMEIOLIUMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO IIpeIMETa Ha OCHOBE JIMYHBIX [IPEANIOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOpP, AapryMeHTUpoBaThb €ro, Oparb Ha ce0sd
OTBETCTBEHHOCTb 34 PEILECHHUE;

OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

CI0CcOOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYAULMH B 00JaCTH (PU3HKH,
IOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHbBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJ/Ib, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIaJIeTh HABBIKAMM [TO3HABATEIbHON pe(IEeKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCTIOJb30BaTh MPUEMBI pPeIEKCHH IS OIICHKH CHUTYyalllH, BbIOOpa BEPHOTO
peleHus;

yMETh OLEHHUBATb PHUCKM M CBOCBPEMEHHO IPUHHUMATh pEIICHUSA II0 MX
CHIDKEHUIO;



OPUHUMATh MOTHBBI M AapryMEHThl JpYrUX TIpU aHaIM3€ pE3yJbTaTOB
NeSTeIbHOCTH;

NpUHUMATD ceOs, TOHUMasi CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHBBI M AapryMEHThl JIPYyTUX TMpU aHaIM3€e pe3yJIbTaToB
JeSITeNbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKH.

B mporuecce nocTukeHHs TUYHOCTHBIX PE3yJbTATOB OCBOEHHS HMPOTPAMMBI T10
¢u3zuke IS ypoBHS  cpedHero obmiero o0pa3oBaHMS Y  O0y4arolIUXCs
COBEpIICHCTBYETCS HMOLIMOHAIIbHBIH UHTEIICKT, IpenoararoIun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE 3MOILMOHAIBLHOE
COCTOSIHWE, BUJETh HANPABICHHUS Pa3BUTUS COOCTBEHHOH SMOLMOHAIBHON Cdepsl,
OBITh YBEPEHHBIM B ce0g;

CaMOpPETYJIMPOBAHMsI, BKIIOYAIOUIETO CaMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 32 CBOE IOBEACHHUE, CIOCOOHOCTh  aJalTHpPOBAaThCS K
HMOIMOHAIBHBIM U3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHMBAlLlMHM, BKIIOYAIOIIEH CTpEeMJICHHE K JOCTM)KCHUIO LETH U
yClexy, ONTHUMH3M, HHHUIIMATUBHOCTh, YMEHHE JCWCTBOBAaTH HCXOJS U3 CBOUX
BO3MOXKHOCTEH;

SMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHUE
APYTUX, YIUTHIBATH €TO MPHU OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO
U COTIEPEKMUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C
APYTUMHU JIOAbMH, 3a00TUTHCA, TIPOSBIISATH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenust B 10 kiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBAThL HA MpPHUMEPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpPA, B PAa3BUTUM COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU IEATEIBHOCTH JIOJIEH;

YUYUTHIBATh TPAHULIBI TMPUMEHEHMS] HU3YYEHHBIX (U3UUYECKUX  MOJIEINICH:
MaTepualibHasl TOYKAa, UHEpLHAIbHAs CHUCTEMa OTCY€Ta, aOCOIIOTHO TBEPAOE TEJIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, JKUAKOCTENM M TBEPIBIX TEJN, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1a4;

pacno3HaBath (U3MYECKUE SBJICHHS (IIPOLIECCH) U OOBICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BELIECTBA U
AJIEKTPOJAMHAMHUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHEMHOE IBHXEHHUE,
CBOOO/IHOE MajicHUe T, ABUKEHHUE IO OKPYKHOCTH, HHEPIIUS, B3aUMOJICUCTBUE TET,



muddys3us, OpPOYHOBCKOE JBIKCHHE, CTPOCHHE JKHJIKOCTEH U TBEPIBIX Tel,
U3MEHEHHE 00BhEMa Tel MpPU HarpeBaHUM (OXJIAXKICHUHU), TEIUIOBOEC paBHOBECHE,
UCTIapeHue, KOHJACHCAIUA, IUJIaBJICHUE, KPUCTAIIM3AllUs, KUIEHUE, BIIAKHOCTD
BO3/yXa, MOBBIIICHUE JABJICHUA T'a3a IIPU €r0 HATPEBAHUM B 3aKPBITOM COCY/IE, CBA3b
MEXKJYy TNapaMeTpaMHd COCTOSHHMSI Ta3a B M30MOPOLECCaX, JJIEKTPU3ALUS Tel,
B3aUMO/ICVCTBUE 3aPsII0B;

OTMUCHIBATh MEXaHUYECKOE JBIKCHHUE, HCMOJb3ys (PU3HYECKUE BEIUYHHBI:
KOOpJIUHATA, MyTh, IEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJia, UMITYJIbC
Tena, KUHETHUYECKash HHEPTvs, MOTCHI[MAIbHAS DJHEPrusi, MeXaHmdeckas padoTa,
MEXaHUYeCKass MOIIHOCTb, IIPM OIMCAHMHM IPABUIBHO TPAKTOBATh (PHU3UUYECKHUU
CMBICJI UCIIOJIb3YEMBIX BEIIMYMH, UX 0003HAYCHUS M CAUHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMH BETUUUHAMH;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI U TEIUIOBBIEC SIBJICHUS,
UCTIONIB3YsI (DM3WYECKUE BEIWYWHBI: JIABJICHHWE Ta3a, TeMIeparypa, CpeaHss
KMHETUYECKAsT DHEPrusi XaOTHYECKOTO JIBUKCHHUS MOJICKYJ, CPEIHEKBaJApaTUdyHas
CKOpPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSA OJHEprusi, padbora rasa,
KOO(D(PUIIUEHT TMOJE3HOr0 JEWCTBUS TEIUIOBOI'O JIBUTATelNs, TIPU OINHUCAHHUU
NpaBWJIBbHO TpakTOBaTh (U3UYECKUN CMBICI HCMOJB3YyeMbIX BEJIMYUH, UX
0003HAYEHUS U €IMHUIIBI, HAXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYUHAM;

ONKMCHIBATh M3YUYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA U AJIECKTPUUYECKHUE
sBJCHUS (TIPOLIECCHI), UCIONIB3Ysl (U3UUYECKUE BEIMYMHBI: DJIEKTPUUECKUU 3aps,
BJIEKTPUYECKOE TOJIE, HANPSKEHHOCTH IOJA, NOTEHUHAN, PA3HOCTh IOTCHIMAJIOB;
MIPU ONKMCAHUU MPABUIBHO TPAKTOBATh (PU3HUECKUN CMBICI HUCIOIb3YEMbIX BEIUYMH,
uX O0003HAYCHHUs] W EIUHHUIBI, YyKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO
(bU3UYECKYIO BETUUUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTU3UpPOBaTh (U3UYECKUE TPOLIECChl U SBJICHUS, HUCIOIL3YyS (Pu3nuecKue
3aKOHbI U MPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHUS MEXaHUYECKOM SHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, TPUHIIUII
CYINEpIO3ULIMN CHUJI, MPUHUIMUI PABHOINPABUA HHEPUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b
cpeaHel KUHETUYECKOW HSHEPruu TEIUIOBOTO JBUXKEHUSI MOJIEKYJ € aOCOJIFOTHOM
TEMIEPATypPOM, NEPBBIA 3aKOH TEPMOJANMHAMHUKH, 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO
3apsiia, 3aKoH KylioHa, mpu ATOM pas3nyaTrh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €T0
MaTeMaTH4YECKOEe BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI JEUCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inuyaTh YCIOBUS MX OE30MMAaCHOTO WCIOJIB30BAHMS B TIOBCEIHEBHOM
KU3HU,

BBITIOJTHATh  OKCIIEPUMEHTBI 110 HCCIICIOBAHUIO (U3UYCCKHX SBICHHH U
MPOILECCOB C HCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHUM, IMPU OSTOM



dbopmyIMpoBaTh MpooOIeMy/3a/lady M TUIOTE3y YYeOHOTO AKCIEPHMEHTa, COOMPATH
YCTAaHOBKY M3 MPEJJIOKEHHOT0 000pYAOBaHMS, TPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PU3MYECKUX BEIUYUH, MPHU
9TOM BBIOMPATh ONTHUMAIBHBIA CHOCOO0 HM3MEPEHHS M WCIOJB30BaTh W3BECTHHIC
METO/Ibl OLIEHKHU MOTPELIHOCTEN U3MEPECHUM;

UCCIIeIOBaTh  3aBUCHUMOCTH  MEXAy  (QU3WYECKUMHM  BEIMYMHAMHU  C
WCIIOJB30BAaHUEM TMPSMBIX HM3MEPEHHUH, MPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCHpOBaTH PE3yJbTATHI MOJYYECHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIUYWH B BHJIC
TaOJHIl ¥ TPaQUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOmroiaTh TMpaBujia OE30MacHOTO TPyJa MPH NPOBEICHUM HCCICIOBAaHUN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Yy4eOHO-HCCIIEOBATEIbCKOM W  IMPOEKTHON
NEATeIbHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U J1AOOPATOPHOTO
000pyaOBaHuU4,

pemaTh pacuéTHBIE 3a/1a4u C SIBHO 33JIaHHON (PU3UYECKON MOJIEIBIO, UCTIONB3YS
¢u3nuecKkre 3aKOHbI M MPUHLHUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3a/ladyd BbIOMpATh
(bU3HUECKYI0 MOJIENb, BHIIACIATh (PU3NUECKUE BEIMYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE
7. €€ PpEelIeHUs, MPOBOJMWTH PACUYETHI M OLECHUBATH PEAIBHOCTH IMOJYYEHHOIO
3Ha4YeHUs (PU3NUECKOI BETUUUHBI;

pemaTh KaueCTBEHHbIE 3aJlauyd: BBICTPAMBATh JIOTMYECKU HENPOTUBOPEUYUBYIO
LEMOYKY pacCyXJACHUH C ONMOpPOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHUS,

UCII0JIb30BaTh MPHU PEUICHUU YYEOHBIX 3aJla4 COBPEMEHHbIE MH(OPMALIMOHHbBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBaHWs, WUHTEPHPETAMU U TPE/ICTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSIpHOW HWH(OpMAIMK, TMOJYYeHHOW U3 Pa3IMYHbIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIyYaeMyt0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBICHEHHE MPOIIECCOB OKPYIKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM KU3HM IS
oOecrieueHuss 0€30MaCHOCTH TMPU OOpAaIlEHUH C TMPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, I COXPAHEHUS 3J0POBbSI M COOJIOJCHHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CpEE;

pabotath B TpyMIE C BBINOTHEHUEM pPA3IMYHBIX COLUAIBHBIX POJEH,
IUTAHUPOBATh pabOTy TPYyNIbl, pPAIMOHAIBHO pAacCHpeneisaTh OOf3aHHOCTH H
MJIAaHUPOBATh JICSITEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJ€KBaTHO OIICHUBATh
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE pacCcMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

HaumeHoBaHMe pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/n NPOrpaMMBI Beero Kontpoabubie | IlpakTnueckue
padoThbI padoThbI
Paznesn 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
L1 ®dusnka U METOABI HAYYHOTO )
' HO3HAHUS
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Knnemaruka 5
2.2 JnHamuka
23 3aKOHBI COXPAaHEHUS B MEXAHUKE 1 1
Hroro no pazneny 18
Pa3nes 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1
' KUHETHYECKOU TeOpUn
3.2 OCHOBBI TEPMOIMTHAMUKHU 10 1
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
' ®a3oBbIe TIEPEXO/IbI
Hroro no pasneny 24
Paznea 4. JIEKTPOJAMHAMUKA
4.1 DIIEeKTpOCTaTUKA 10 1
49 ITOCTOSHHBIN 3JIEKTPUUECKUH TOK. 12 1
' Toku B pa3IMUHBIX CpeIax
Hroro no pazneny 22
Pe3epBHOE BpeMmst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

[TPOT'PAMME




IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne Hara
Tema ypoxa KonunuectBo Jara
n/n IVIaH
4acoB paxr
| ®dusuka — Hayka o npupoje. Hayunsie 1 04.09
METO/bI MO3HAHUS OKPYKAIOLIEr0 MUpa
Pounb 1 MecTo (u3uku B JOpMUPOBAHUU 07.09
2 COBPEMEHHOI HAyYHOI KapTUHBI MHUpPA, B 1
IIPAKTUYECKON AESITEIbHOCTH JIOAEH
MexaHuueckoe OBUKECHHUE. 11.09
3 OTHOCUTEIBHOCTh MEXAHUUECKOTO 1
newxenus. [lepemenienne, CKOpocCTb,
YCKOpEHHE
4 PaBHOMEpHOE NPAMOIMHEITHOE ABUKEHUE 1 14.09
5 PaBHOYCKOpEHHOE IPSIMOIMHEWHOE | 18.09
JIBUJKECHHE
6 CBobOogHOE TazieHue. Y CKOpeHue 1 21.09
CBOOOJHOIO NMaJACHUS
. KpuBonuneiinoe nBmxeHue. /[prxenue 1 25.09
MaTepuaIbHOU TOYKHU MO OKPYKHOCTH
[Tpuniun otHOcUTENbHOCTH [ amuies. 28.09
8 NuepumnansHele cuctemsl orcuera. [lepBoiit 1
3akoH HerotoHa
Macca tena. Cuna. [IpuHImn cynepno3uiuu 02.10
9 cuit. Bropoii 3akon HerotoHa st 1
MaTepUalIbHOU TOUKU
10 Tpetuit 3akoH HproTOHA 117151 MaTepHaIbHBIX | 05.10
TOYEK
1 3akoH BceMUpHOTO TsiroTeHus. Cuia | 16.10
TsokecTH. [lepBas kocMuueckasi CKOpocTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 19.10
Cuna tpenus. Koapduuunent tpenus. Cuna 23.10
13 COIPOTUBIICHUS IIPU ABUKCHUU TEJIA B 1
JKUJKOCTH WM rase
[ToctynarenbHOE M BpaniaTeabHOE 26.10
14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. 1
MowmenT cuisl. [liteuo cumel. Ycnosus
paBHOBECHS TBEPAOIO Tela
15 Nmnynbc MmaTepuanbHOW TOYKH, CUCTEMBI 1 30.10




MaTepuabHbIX TOYEK. IMITyJIbC CHIIBL.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JIBUJKCHHE

16

Pa6oTa u momHOCTH cuibl. Kunetnueckas
sHeprus MarepuaiabHoil Touku. Teopema 06
U3MEHEHUN KHHETUYECKOW YHEPTUH

02.11

17

[TorennuanbHas sHeprusd. [loTeHunanbHas
SHEPTHUs YIpyro ae(opMUpoBaHHOM
npyxuHsl. [loTeHnmanbHas sHeprus tena
BOJIM3M MOBEPXHOCTH 3eMIIU

06.11

18

IToTeHnuanbHble U HEMOTEHIIUATIbHBIE CHIIBL.

CBs13b paOOTHI HEMOTEHIMAIBHBIX CHJI C
U3MEHEHUEM MEXAHUYECKOU SHEPTUH
CUCTEMBI TeJI. 3aKOH COXPaHEHUSI
MEXAHUYECKOU SHEPTUH

09.11

19

Jlaboparopuas pabota «VccnemoBanue
CBSI3HM paOOTHI CHITBI C H3MEHEHHEM
MEXaHHYECKOHM SHEPTUH Tella Ha IPUMeEpe
PaCTSDKEHUS PE3UHOBOTO KTyTa

13.11

20

Konrponsnas padora no Teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHCHHS B MEXAHHUKE)

16.11

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOpUHU. bpoyHOBCKOE
newkenue. Auddysus

27.11

22

XapakTep JBUKEHUS U B3aUMOJCHCTBUS
YacTHUIl BEIeCTBA. MoIesIi CTPOEHHUSI I'a30B,
JKUJIKOCTEN U TBEPIBIX TEN

30.11

23

Macca monexyin. KonndecTBo BemiecTsa.
[Toctrosinnast ABoragpo

04.12

24

TemnoBoe paBHOBecue. Temnepatypa u eé
m3mepenue. [lkana remneparyp Llenscust

07.12

25

Uneansusiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

11.12

26

AOGcomoTHas TeMIiepaTypa Kak Mepa
CpeHEN KNHETUYECKON YHEPTUH JBUKEHHUS
MOJIEKYJI. YpaBHEHUE MeHieneeBa-
Knaneiipona

14.12

27

3axoH JlampToHa. I'a30BEIC 3aKOHEI

18.12

28

JlaGopatopHas pabora «lccnenoBanue
3aBHCUMOCTH MEX/1y MapaMeTpaMu

21.12




COCTOSAAHUA paA3PCIKCHHOIO Ira3a»

29 N3omnponeccel B HI€aNbHOM Tra3e U ux 25.12
rpaduyeckoe npeacTaBIeHUE
BuyTpeHHss s5HEPrUsi TEPMOJIUHAMUYECKOU 28.12
CUCTEMBI U cTIOCOObI €€ N3MEHEHUS.
30 KonnuecTBo TeminoTel u paboTa.
BHyTpeHHss SHEPTUsl 0THOATOMHOTO
UJEAIBHOTO rasa
31 Buael Terionepenaun 08.01
VYV nenpHas TEII0EMKOCTh BELIECTBA. 11.01
32 KonngecTBO TEIIOTHI IIpU TEIUIONEpEaaye.
AnnabaTHBIN MPOIIECC
13 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 15.01
IIPUMEHEHNE K N30IpoLeccam
34 Heo6paTuMOCTh MPOLIECCOB B IPUPOJIE. 18.01
BTopoii 3aKk0H TepMOIMHAMUKH
35 [Mpunnun aeiicteus u KIIJ[ rernmosoit 22.01
MAIIHHbI
36 [uxn Kapuo u ero KITJ] 25.01
37 DKOJIOTHYECKUE TTPOOIEMBI 29.01
TEIIOAHEPTETUKHU
18 O6o6marmuil ypok «MolekymspHas 01.02
¢u3uka. OCHOBBI TEPMOJUHAMUKI
KonTponbnas pabota mo teme 05.02
39 «MonexkynspHas ¢puznka. OCHOBBI
TEPMOTUHAMUKI
40 [TapooGpa3zoBaHue U KOHIEHCAIIHS. 08.02
VcnapeHnue u KuneHue
A1 AOCOIIOTHAS ¥ OTHOCUTENIbHASI BIAXKHOCTh 12.02
BOo3ayxa. Hacellennsil map
Teépnoe Teno. Kpucrannuueckue u 15.02
47 amopdHbie Tena. AHU30TPOIUS CBOWUCTB
KpucTayyioB. JKuakue KpucTasuibl.
CoBpemMeHHbIE MaTepHUaIbI
43 [InaBneHue u kpuctauu3anus. Y aenpHas 26.02
TeruioTa miasiaeHus. Cyonumanus
44 YpaBHEeHHE TEIUIOBOTO OanaHca 29.02
45 OnexTpu3anys Tei. DIEKTPUIECKUI 3apsl. 04.03
JIBa BUAA SIEKTPUUYECKUX 3apsI0B
46 [IpoBOIHUKH, TUAIEKTPUKHU U 07.03




MOJIYTIPOBOIHUKH. 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsaaa

47

Bsaumogeiicteue 3apsanoB. 3akoH KyioHa.
ToueuHbIl WEKTPUIECKUN 3aps]T

11.03

48

Hanpssk€HHOCTB IEKTPUYECKOTO TTOJIA.
[TpyHIMI CynepHIO3ULUH IEKTPUUECKUX
nosieit. JInHuM Hanps>KEHHOCTU

14.03

49

PaboTa cwit 3ieKTpocTaTHuecKOro moJisl.
ITorennuan. Pa3HocTh TOTEHIINAIOB

18.03

50

[TpoBOIHUKYN U AUDIIEKTPUKH B
AIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpudeckasi IPOHULIAEMOCTb

21.03

51

OnexrpoémkocTs. KonaeHcarop

25.03

52

DNeKTpOEMKOCTb IIOCKOI0 KOHJIEHCATOpa.
OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

28.03

53

Jlaboparopnast padota "U3mepeHue
ANIEKTPOEMKOCTH KOHJIeHcaTopa"

01.04

54

[IpuHIMI AENCTBUSA U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOIIMPOBAJIBHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATHUECKAS
3alMTa. 3a3eMIIEHUE 3IEKTPOIpruOOpOB

04.04

55

DJIEKTPUYECKUI TOK, YCIOBUSI €TO
cymectBoBanus. [ToctosgHubIi TOK. Crita
toka. Hanpsbxenue. ConpoTuBiieHHE. 3aKOH
Oma 7151 yyacTka 1enu

15.04

56

[TocrenoBarensHOE, MapanieabHOE,
CMEIIaHHOE COeTMHEHNE MPOBOIHUKOB.
Jlaboparopnas pabota «3ydyenue
CMELIaHHOTO COSTUHEHUS PE3UCTOPOBY

18.04

57

PaboTta 1 MOLTHOCTB 3JIEKTPUUECKOTO TOKA.
3akoH [>xoyns-Jlenua

22.04

58

3axon OMa 11 NTOJIHOM (3aMKHYTOI1)
anexTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune IJIC ucTOYHHUKA TOKA U €TO
BHYTPEHHETO COMPOTUBIICHUS

25.04

59

DNeKTpOHHask IPOBOAUMOCTh TBEPIBIX
METAJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBoIuMOCTb

29.04

60

DnexTpuyeckuil Tok B Bakyyme. CBolicTBa

02.05




AJIEKTPOHHBIX ITyYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMecHas mposoauMocTs. CBoiicTBa p—n-
nepexoaa. [loxynpoBogHIKOBbIE TPUOOPHI

06.05

62

DJNIEKTPUYECKU TOK B paCTBOpax 1
pacrmiiaBax 3JIeKTPOJIUTOB.
DNEeKTpoNIUTHYECKas! AUCCOLUALIMSL.
DnexTpoan3

09.05

63

DJNIEeKTPUYECKUI TOK B Ta3ax.
CaMOCTOATENBHBIN U HECAMOCTOATEIbHBIN
pa3psa. Mounus. [1nazma

13.05

64

DIeKTpUUYeCcKre MpUOOPHI M YCTPOMCTBA U
uX MpakTuieckoe npuMmenenue. [lpasuna
TEXHHUKHU 0€30MacHOCTH

16.05

65

O06o0maromuii ypok « JIeKTPOIUHAMUKAY

20.05

66

Konrponbnas padora no Teme
«Inexkrpocratuka. [locTosHHBIN
ANEKTPUYECKUH TOK. TOKM B pa3nu4HbIX
cpenax»

23.05

67

PesepsHslii ypok. KonTponbhas paboTa mo
TeMe "DieKTpoanHaMuKa"

27.05

68

PezepaHblil ypok. O0o0maronuii ypok mno
temaM 10 kracca

30.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 10 kmacc/ Msakumes ['.5., byxosnes b.b., Corckuit H.H. mox
penakiueit [lapdpentreBoit H.A., AkunonepHoe o6iiectBo «M31aTenbcTBo

«IIpocseuienue»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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