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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha yYpOBHE CpelHEro oOiiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHUH W TpeOOBaHMW K peE3yslbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHON Tporpammbl, mpenactaBieHHbix B DI'OC COO, a Takke c yd€ToM
dbenepanpHOlt pabouedt TporpaMMbl BOCHUTAHUS M KOHIEMIMHM TMPENoJaBaHus Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHBIX opranusanusx Poccuiickoit  ®denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTENbHBIE TPOrPAMMBI.

Conepxanue mnporpamMMbl 1Mo (U3MKE HAMpaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOM KapTHUHBI Mupa oOydaromuxcs 10 kiaccoB mpu oOydeHMU uxX (Pusnke Ha 06a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATebHOCTHOrO mnoaxonaa. IlporpaMmma mo ¢usuke
cootBeTrcTBYeT TpeboBanusiM PI'OC COO Kk IUIaHUpPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKXKE YUYUTHIBAET HEOOXOIUMOCTh peau3aluu
MEXKIIPEIMETHBIX CBSI3€l (PUBHKU C €CTECTBEHHO-HAYYHBIMU Y4YEOHBIMH TpeameTaMu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIE 1I€JIM W3y4YeHUs1 (PU3UKU HA YPOBHE CpeHero oduiero oopa3oBaHus,
IUTAaHUPYEMbIE PE3YJbTaThl OCBOCHHUS Kypca (U3MKHA: JUYHOCTHBIC, METalpeaMETHBIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no ¢pu3uKe BKIHOUYALT:

e TUIAHUPYEMBIC PE3YJIbTaThl OCBOCHHS Kypca (U3MKU Ha Oa30BOM ypOBHE, B TOM YHCIIE

IpeAMETHBIC PE3yJIbTaThI 110 T0JI1aM OOYUYCHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0OyueHus.

®du3rka Kak Hayka 0 HauboJjee 00X 3aKOHAX MPUPOJIbI, BRICTYIIAsl B KAUeCTBE Yy4EOHOTO
npenMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYyXaloleM MUpe.
IkonapHBIN Kypc GU3HKH — CHCTEMOOOpa3yIOUMH [JIi €CTeCTBEHHO-HAYUHBIX YUeOHBIX
MPEIMETOB, TOCKOJbKY (HU3MYECKHe 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U SBIICHUI,
M3ydaeMbIX XUMHEH, Ouosorueit, puznueckoit reorpadueii u actpoHoMuet. Mcrmonp3oBanue u
aKTUBHOE NMPUMEHEHHE (PU3NYECKUX 3HAHUHN ONpEeNeNsieT XapakTep U Pa3BUTHE PA3HOOOPa3HBIX
TEXHOJOTUI B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TOIYYEHHUS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBOMCTBAMHU U JAPYyrux. M3ydeHnue (u3MKU BHOCUT OCHOBHOM BKJIAJ
B (OopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OO0ydaromuxcsi, B (OpMHUPOBAHUE
YMEHUW TIPUMEHITh HAYYHBIM METOJ] TIO3HAHUS TIPU BBINOTHCHHUM WMH Y4eOHBIX
UCCIIEJOBAaHUN.

B ocHOBY kypca (usuku ais ypoBHs CpeHero o0Iero oopa3oBaHusl MOJI0KEH Pl UeH,
KOTOpPbIE MOKHO PACCMaTPUBATh KaK MPUHLHUIIBI €0 MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC ABIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX Pa3iesioB (DM3MKH, BKIFOYAET KaK BOTIPOCH! KJIIACCHYECKOM, TaK U
COBPEMEHHOM (hU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3UKH OOBETUHEH BOKPYT
¢busuuecknx Teopuil. Bemymmm B Kypce sBusercs (GOpMHpPOBAHWE MPEJCTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEUIECTBE U MOJIE.

Hoes eymanumapuszayuu. E€ peanuzanus npearnosaraeT UCIojib30BaHUE TYMaHUTapHOTO
noTeHurana GU3nIecKo HayKu, OCMBICIICHUE CBSI3U pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)K€ C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U AKOJIOTUUYECKUMHU MPOOIEeMaMHU.



Hoes npuxnaonou nanpasnennocmu. Kypc (usnku mpeamnosiaraeT 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHYECKHX W TEXHOJOTUYCCKUX TNPWIOKCHUN H3YYCHHBIX TCOPUH U
3aKOHOB.

Hoesn oxonoeuzayuu peamusyeTcss TOCPEACTBOM BBEACHHUS DIEMEHTOB COJCp)KaHUS,
MOCBSIIIEHHBIX IKOJOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHIA, a TaK)Ke 00CYX ACHHUS MPOOIEM PallMOHAIBHOTO MPUPOAONOIB30BaAHNUS
Y DKOJIOTUYECKON OE30MMacHOCTH.

Crep:XKHEBBIMHM 3JIEMEHTAMHM Kypca (U3HKM Ha YPOBHE CpPEIHEro OoO0IIero oopa3oBaHUS
ABIIAIOTCS (Qu3nyeckue Teopuu (POopMHUpOBaHUE MNPEACTABICHUH O CTPYKTYpe NOCTPOEHUS
bu3MYecKOl TEOopuH, poNM (YHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMCHHBIX
NPEJCTABICHUAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIsS OMUCAHHS €CTECTBEHHO-
HAyYHBIX SBJICHUHA M MPOIIECCOB).

CucTeMHO-ACSITENbHOCTHBIN MOAX0/ B Kypce GU3UKH PeaTnu3yeTcs Mpexk/Ie BCero 3a CUET
OpTaHM3aINU SKCTIEPUMEHTAIBHOM AesTeNbHOCTH o0yJatoruxcs. st 6a3oBoro ypoBHs Kypca
(U3UKN — 3TO MCIOJIB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M
7abopaTopHBIX paboOT, KOTOpBIE B HporpaMme 1Mo (u3uke OObeTUHEHBI B OOIIMI CIHCOK
YYEHUYECKHX MPAaKTHYECKUX paboT. BeiieneHne B yka3aHHOM MepedyHe JIabopaTOpHBIX padoT,
MPOBOJMMBIX NI KOHTPOJS WM OIICHKH, OCYIIECTBISIETCS YYaCTHHKaMH 00pa3oBaTEILHOTO
nporiecca UCXO/Is U3 0COOEHHOCTEH MIIaHUPOBAHUS M OCHAIeHHs kKaOuHeTa pu3uku. [Ipu aTom
oOecreynBaeTcsl OBJIaJIEHHE OOYUYaIOIIMMUCS YMEHUSMH IMPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIMYMH U TOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIJIO’KEHHBIX TUIIOTE3.

bonbiioe BHUMaHME yAeNseTcsl pelIeHUI0 pacyETHBIX U Ka4eCTBEHHbIX 3aaa4. [Ipu saTom
JUIsE Pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCSA 3aJa4d C SIBHO 3aJaHHOW (PU3NYECKOUN
MOJIEJIbIO, TO3BOJISIONIME MPUMEHATh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszerna Kypca, TaK M UHTETPUPYS 3HAHUS U3 pa3HbIX pasnenoB. 71 KadyecTBEHHBIX 3aaay
MPUOPUTETOM SIBISIIOTCS 3aJlaHud Ha OOBSCHEHHWE TMPOTEKAaHUs (PU3NYECKUX SBJICHUM U
MIPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolnue BbIOOpa (HU3NUECKOM MOICIH ISl CHUTYallnu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu DPI'OC COO & MaTepuanbHO-TEXHUYECKOMY
oOecrieueHUI0 y4eOHOTro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus JODKEH U3Yy4aThCsl B YCIOBHUSAX MPEAMETHOrO0 KaOWHETa (PU3UKU WU B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITKJIa. B kabunere
GU3UKKM  TODKHO OBITh HeoOXxomumoe abopaTopHoe 00OpYyIOBaHWE JJIS BBITTOJHCHHS
YKa3aHHBIX B IIPOrpaMme Mo GU3NKE YICHUIECKUX MPAKTUIECKUX PAabOT U IEMOHCTPAIMOHHOE
o0opyaoBaHHUE.

JleMOHCTpallmoHHOe o0opyaoBaHue (opMHupyeTcs B COOTBETCTBUHM C MPUHIIUIIOM
MUHUMAJILHOM IOCTATOYHOCTH M 00€CIIEUrBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOTPAMME T10
bU3UKe KIFOYEBBIX IEMOHCTPAIMKA IS WCCICIOBAHUS W3YYaeMbIX SIBICHHA W TPOIIECCOB,
AMIIUPUYCCKUX U (DYHIAMEHTATBHBIX 3aKOHOB, NX TEXHHUECKUX TPUMEHEHUH.

JlaboparopHoe 000pynOBaHUE [JIs YYEHUUECKUX MPAKTHUYECKUX padboT (opmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBacTCsl B pacdyére OAHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TeMaTnueckue KOMIUIEKThI Ja0OpaToOpHOTrO OOOPYJIOBAaHMS MOJKHBI OBITh



MOCTPOCHbl HA KOMIUIEKCHOM HCIIOJIB30BAaHUU AHAJIOTOBBIX U IU(POBHIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IM(PPOBBIX J1a0OpATOPUI.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUHU ABIIAIOTCS:

e (QopmMupoBaHue HHTEpeca W CTPEMJIEHHS OOy4YarOIMMXCA K HAy4YHOMY H3YyYECHHIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTaBICHUI O HAyYHOM MeEToJe TOo3HaHUS U (OPMHUpPOBAHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KAK pe3yJibTaTa U3yUeHUS] OCHOB CTPOCHUS
Matepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3HUKH;

e (opMupoBaHUE YMEHUM OOBACHATH SBJICHUS C UCTIOJIb30BaHUEM (DU3UUYECKUX 3HAHUN U
HAyYHBIX JOKA3aTeJIbCTB;

e (opMupoBaHHUE MPECTABICHUN O PoJid (GUBMKHU JJIsI Pa3BUTHUSI JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHIA.

JlocTkeHnue 3TUX 1iened obecrneurBaeTcsl pelleHHeM CIeAYIOIMX 3ajad B Mpolecce

U3y4YeHHs Kypca (U3MKH Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:
e MpuOOpETEHUE CUCTEMBbI 3HAHUN 00 OOMIUX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIFOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, DJIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3UKY U DIIEMEHTHI aCTPO(PU3UKY;
e (¢opMupoBaHHME YMEHUM MPUMEHSATH TEOPETUYECKUE 3HAHUSA [JI1 OOBSICHEHHUS
¢u3nueckux SBICHUN B MPUPOJE U I NPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCETHEBHOM JKU3HU;
e OCBOGHHE CHOCOOOB peIIeHUS PA3NMMYHBIX 3a/ad C SIBHO 3aJaHHOW (usmyeckoin
MOJIENIbIO, 3aJlay, IMOAPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/aHue (PU3UUYECKOit
MOJIEJIH, aICKBATHOW YCJIOBUSM 3a7a4H;
e TMOHUMaHWE (PU3NYECKUX OCHOB M MPHUHIIUIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;
e OBJAJICHHE METOJAaMHU CaMOCTOSATEIHHOTO TUIAHUPOBAHUS W MPOBEACHHS (PU3MUECKUX
DKCIIEPUMEHTOB,  aHalu3a W  UHTEpOpeTalnud  HHPOpPMALUU,  OINpPEACIICHUS
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTATA;
e CO3/IaHUE YCJIOBUM IS Pa3BUTUS YMEHUW MPOECKTHO-HCCIEN0BATEIBCKOM, TBOPUYECKOMN
NEeATEIbHOCTH.
Ha usyuyenue ¢husuku (6a30BbIil ypoBEHb) Ha YpOBHE CpeiHero obiiero oopazoBanus B 10
KJIacce OTBOJUTCS 68 "yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpamme o pu3HuKe NepeueHb Ja00paTOPHBIX U MPAKTUIECKUX padOT
SBIIICTCS PEKOMEHJOBAaHHBIM, YYHUTENh JellaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX PadOT U
OMBITOB C YYETOM UHIMBHUIYaJIbHBIX OCOOEHHOCTEN 00y4aroIInuXCsl.



COIAEPKXAHUE OBYYEHUA

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMSA
®usuka — Hayka o mpupone. HayuHble MeTonbl mo3HaHus OKpyxkaromero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHMS IPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.
MopnenupoBanue (pu3nvecKux ABJICHUM U mponeccoB. Hayunslie runore3pl. Ouznueckue
3aKOHBI U TEOPUU. [ 'paHUIbl MPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. [[pUHIIMI COOTBETCTBUS.
Ponb u mecto gu3uku B (HOpMUPOBAHHM COBPEMEHHOM HaydyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON AEATEIbHOCTHU JIIOACH.

Jlemoncmpayuu
AHanoroBbsie U IUGPOBLIE U3MEPUTEIIbHBIC MPUOOPHI, KOMIIBLIOTEPHBIC JTATUYUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuka

Mexanunueckoe aBmKeHHe. OTHOCHUTENBHOCTh MEXaHMYECKOro JABHKeHHs. CHcrema
orcyéra. TpaekTopus.

[lepemerienne, CKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepuaIbHON TOUKH, UX MPOEKIIMU Ha OCH CHUCTeMBbI KoopauHat. CllIoKeHHe MepeMeIIeHUN U
CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKEeHHE. [ paduku 3aBUCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IIYTH U IEPEMEIICHUS MATEPUATBHON TOYKUA OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO IMaJICHHUS.

KpuBonuneitHoe paBwxkeHue. [[B)KEHHE MaTEpUAIBHOM TOUYKHM II0 OKPYXHOCTH C
MOCTOSIHHOM 1O MOJYJII0O CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHEHHas ckopocTbh. Ilepuon u
gacTota oOparieHus. LleHTpocTpeMUuTeNIbHOE YCKOPEHHE.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE TNPUMEHEHHUE: CIUAOMETP, JABMXKCHUE
CHapSJIOB, IICTIHBIE M PEMEHHBIEC TIEPEIAUU.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUYETA, WIUTFOCTPAIHSI KHHEMAaTUYECKUX XapAKTEPUCTUK JIBHKCHHUS.
[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenune Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenne nBuxeHus tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus: CBOOOTHOTO MaICHHS.

HampaBnenune ckopocTu pu IBHKEHUH 110 OKPYKHOCTH.

Tema 2. /lunamuka

[Tpuanun otHocuTenpsHOCTH [ anmiies. [lepsiil 3akoH HeroToHa. MHEpIIMaIbHBIE CUCTEMBI
OTCY€Ta.

Macca tena. Cwuna. IlpuHomn cynepnosuumu cwi. Bropoit 3akon HerooTona pos
MaTepuaabHOW TOUKHU. Tperuii 3akoH HproTOHA 111 MatepranbHbIX TOUYEK.



3akoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus (moxosi, cKoyibxkeHus, kauenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuiia TpeHUsl CKOJbXEHUsI U cujia TpeHus nokosi. Kosdduuuent tpenus. Cuiia CONpOTUBICHUS
MIpU ABMKEHUHU TeJa B )KUJIKOCTH WM rase.

[locTynarenpHOE U BpaliaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOIO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpalieHus. I[lnedo cumibl. YciaoBusi paBHOBeECHUs
TBEPAOIO Tea.

TexHudeckue yCTpOMCTBAa W TNPAKTUUECKOE TMPUMEHEHUE: TMOIIIUIHUKY, JBHXCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPLIHU.

CpaBHEHME MacC B3aMMOJICHCTBYIOIINX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIliH.

HegecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U NIAJICHUU.
CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.
VYcnoBust paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol
N3yuyenue nBmxeHus Opycka 1o HaKJIOHHOU MJIOCKOCTH.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc MaTepuanbHON TOYKH (TeJa), CACTEMbBI MATEPUANIBHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHHUE UMITyJIbca Tella. 3aKOH COXPAaHEHUs UMITyJibca. PeakTHBHOE ABUKEHHE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckast sHeprus mMaTepuaibHOW TOYkd. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIUHU.

[lotennmanbuass osHeprus. [loTeHnuansHas dHEprus yopyro aehopMHpPOBAHHON
npyxuHsbl. [loTeHIIMaIbHAS SHEPTUA Tea BOJIU3U OBEPXHOCTH 3EMITH.

[ToTennuanbHple W HEMOTEHIUATbHBIE CHIBI. CBs3b paOOTHl HEMOTCHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW HHEPruM CHUCTEMbl Tel. 3aKOH COXPAaHEHUsS MEXaHUYeCKOM
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KONEDP, MPYKUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu
3aKOH COXpaHECHUS UMITYJIbCA.
PeaktuBHOE ABHKEHUE.



[lepexoa NOTEHUMATBHON 3HEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Paspnen 3. Mouieky/isipHasi pU3HKAa M TEPMOAMHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  MOJIOKEHUSI  MOJIEKYJAPHO-KMHETUYECKONM TEOpPUM U  MUX  OIBITHOE
obocHoBanue. bpoyHoBckoe npmxeHue. Juddysus. Xapakrep ABUKEHUS U B3aUMOJIEHCTBUS
qyacTull BemecTBa. MoJienu CTpOeHuUs ra30B, KUAKOCTEH U TBEPIBIX T€ U 00bICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u pasmepsl Mojekyl. KonmdyecTBo BelecTsa.
[Toctostnuast ABorajipo.

TemnoBoe paBHoBecue. Temrieparypa u e€ usmepenue. Illkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUUECKOM TEOpUH
UJeanbHOrO ras3a. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpelHEeW KUHETHYECKON SHepruu
TEIUIOBOTO JIBMKEHMs uactull rasza. [llkana temnepatyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon [JanbroHa. M30mpoieccsl B UIC€AUIBHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ padudeckoe npeacraBieHne U30MPOIIECCOB: H30TEPMa,
n30xopa, uzobapa.

TexHu4eckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITEI, JOKa3bIBAIOIIME JHUCKPETHOE CTPOEHHE BeImecTBa, ¢GoTorpaduu MOJIEKYI
OpraHMYECKUX COCAUHECHUH.

OmnbiTel 10 1D GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHUKEHUS.

Mopaens onbita IllTepHa.

OnbIThI, TOKA3bIBAIOIIKNE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY JaBICHUS ra3a HA CTCHKH COCY/Ia.

OnbITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HUI€AIBHOTO ra3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

Onpenenenne Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE H3MEPEHHHA 00BEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATypbl BO31yXa B HEMl.

NccnenoBanne 3aBUCUMMOCTH MEXY apaMeTpaMu COCTOSIHUS pa3peKeHHOro rasa.

Tema 2. Ocnosvl mepmoOuHaAMUKuU

TepMoauHamuueckas cucTeMa. BHYTpEHHSE SHEPrusi TEPMOJAMHAMUYECKOW CUCTEMBI U
criocoObl e€ n3Menenusi. KonnuectBo TeminoTsl M paboTa. BHyTpeHHsIst s3HEprys 0AHOATOMHOTO
WJCAIBHOTO Tra3a. Buasl Temonepenadn: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3IyYEHHUE.
VY nenbHas TEIIOEMKOCTH BellecTBa. KOIn4yecTBO TEMIOTHI IPHU TEILIONEpEIaye.

[lonsitue 006 ammabatHom mporecce. llepBwiii 3akoH TepmoauHamuku. lIpumeHeHue
MEePBOIo 3aKOHA TEPMOJMHAMUKH K U3ompoleccaM. ['paduueckas natepnpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.



TennoBsie Mamuubl. [IpuHIUnBl KecTBUS TemIOBbIX MaluH. [IpeoOpa3oBaHus 3HEprun
B TeIIOBbIX MamuHax. KoadduuueHT nonesnoro aercteus temnoBoi Mamunbl. [ukn KapHo u
ero Ko3((pUIMEHT MOJE3HOr0 AEUCTBUSA. DKOJOTHYECKHE MPOOIEMBI TEIJIO3HEPTETUKU.

TexHU4yeckne yCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: JBUTaTEllb BHYTPEHHETO
cropanusi, ObITOBON XOJOAWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPrud Tejia MPU COBEPIICHWU PalOOThI: BBUIET MPOOKU U3
OYTBUIKA TOJ JACHCTBUEM CXATOrO BO3/lyXa, HarpeBaHue »¢dupa B JATYHHOH TpyOKe MyTEM
TpeHUs (BUACOJEMOHCTPALINS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIIonepeaye.

OmnbIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OMBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO JIBUTATE]IS.

Paznen 4. JiaekTpoguHaMHUKA

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYECKHU 3apsal. JlBa BuAa BIEKTPUYECKUX 3apsIOB.
[TpoBOHMKH, TUINEKTPUKH U MOJTYIIPOBOJHUKH. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

B3aumopelicteue 3apsigoB. 3akoH Kynona. TodedHBI  SIEKTPUUECKUM  3apsil.
Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro noss. [IpuHOMO cyneprno3uiuu
ANEKTPUYECKUX MoJeH. JINHUM HaNpsy)KEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PaGora cun oanekrpocratuueckoro oA, [loTteHuuman. Pa3HOCTP MOTEHIUMAJIOB.
[TpOBOAHUKH U TUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM ToJie. J(uaeKTprudecKkas MpoOHULAaeMOCTb.

OnektpoéMkocTh. KoHzeHcaTop. DIEKTpOEMKOCTh IJIOCKOIO0 KOHAEHCAaTopa. JHEprus
3apsHKEHHOT0 KOHJIEHCATOPa.

TexHuueckne ycTpoWCTBA M MPAKTHUYECKOE MNPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTATUYECKAs 3aIINTa, 3a3€MJIEHHUE SJIEKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT IEUCTBUS 3IEKTPOMETPA.

B3anmopelicTBre HaIEKTPU30BaHHBIX TEN.

DNEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpOBOIHMKH B 3AEKTPOCTATUUECKOM IOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOMIAAW IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPa.



Tema 2. Illocmoannwtii 3nekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIOBHUS CYLIECTBOBAHUSA JIEKTPUYECKOTO TOKAa. VICTOYHMKHM TOKA.
Cuna Toka. IlocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DIIEKTPUUECKOE CONPOTHBIICHUE. VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.
IlocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEINHEHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MOITHOCTh 3JIEKTPUYECKOTO TOKA.

DNEKTpOABWKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTO#) anekTpuueckoil nenu. Kopotkoe 3amblkaHue.

ONEKTpOHHAsT NPOBOJAMMOCTh TBEPIABIX METAUIOB. 3aBUCHMOCTh CONPOTHUBIICHUS
METAIIJIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[HonynpoBoguuku. CoOCTBEHHass M TNPUMECHAasT MPOBOAMMOCTb TOJYIPOBOJIHUKOB.
CaoticTBa p—n-nepexoza. [loaynpoBoHUKOBBIE TPUOOPHI.

DNEKTpUYECKU TOK B pacTBOpax M pacIjlaBaxX 3JIEKTPOJIUTOB. OIEKTPOJIUTHYECKAsS
JYCCOLUanns. DIEKTPOIIU3.

DneKTpuuecKuid TOK B razax. CaMOCTOSITENbHBINA U HECAMOCTOSITENBHBIN pa3psaa. MoaHusl.
ITna3ma.

TexHuuecknue ycCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIEepMETP, BOJBTMETP,
peocTar, HUCTOYHUKH TOKa, OdJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3IIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBIEHUS, BAKyyMHBIA U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
NOJIYIIPOBOJAHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh CONPOTUBICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUJIMHBI, IUIOLIAIA
MONEPEYHOT0 CEYEHUSI U MaTepHalla.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpsiMoe m3MepeHHe AICKTPOABUKYIIEH CUIIbl. KOpOoTKO€ 3aMbIKaHME TaJIbBAaHUYECKOTO
3JIEMEHTA Y OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMPOTUBIICHUS] METAIIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPpOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yueHne cMenaHHOrO COEIUHEHUS! PE3UCTOPOB.

N3mepenue HSIEKTPOABUAKYIIEH CHIIBI HCTOYHMKA TOKA M €ro  BHYTPEHHErO
CONPOTHUBIICHHUS.

HaGntonenue snektponusa.



Me:xnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCyHIECTBISETCS C YYETOM
COJIepKaTeNIbHbIX MEXIPEIMETHbIX CBA3€H € KypcaMM MaTEeMaTUKH, OHMOJOTMHU, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemnvle nousimus, CBSI3AHHBIE C M3YYEHHEM METOJOB HAay4YHOTO IO3HAHUSA:
ABJICHUE, Hay4yHBbIM (akT, runores3a, (usmyeckas BeIUMYMHA, 3aKOH, Teopus, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpaBHEHUM, JMHEWHas (QyHKIus, napabdoia,
runepOosia, uX Trpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKHME (QYHKUUU: CUHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPHI U UX MPOCKIUHU Ha
OCH KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

buonozus: mexannueckoe BUKEHUE B JKUBOW Mpupoze, Auddys3us, ocMoc, TemIoo0MeH
’KUBBIX OPTaHU3MOB (BU[IbI TEIUIONEPEAAUU, TEINIOBOE PABHOBECHE), JIEKTPUUECKUE SIBJICHUS B
YKUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAsi Macca, TEIUJIOBbIE CBOWCTBA TBEPIBIX TEJ, XKUAKOCTEH U Ta3oB, AJIEKTPUUECKHE
CBOICTBA METAJIOB, DJIEKTPOJIMUTHYECKAS TUCCOLMALINS, TAIbBAaHHUKA.

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

Texnonoeus: npeodpa3oBaHue ABUKEHUHN C UCTIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIIHUKN, MCIIOJIb30BAHME 3aKOHA COXPAHEHHs HMIIYJIbCA B TEXHHKE (pakera,
BOJOMET M JApyrue), JABUTaTelb BHYTPEHHETO CropaHus, IapoBas TypOWHa, OBITOBOI
XOJIOIUJIbHUK, KOHJIUIIHOHEDP, TEXHOJIOTMH IIOJYYEHHs COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHUCIIE
HAaHOMATEepUajaOB, W  HAHOTEXHOJOTMH, JJEKTPOCTaTHYECKas  3aluTa,  3a3€MJICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI NPUHTEpP, AJIEKTpOHArpeBaTelbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaJIbBAaHUKA.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHoro npeamera «®Pusnka» Ha ypOBHE CpeAaHEro oluiero oOpa3oBaHUs
(6a30BbIl  ypOBEHb) JOJDKHO  OOECMEUYUTb JIOCTMXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMs yueOHoro mpeamera «Dusukay MOKHBI OTpa)KaTh
TOTOBHOCTh U CITIOCOOHOCTH 00YyYaIoImUXCs PYKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAIMH, TIO3UTUBHBIX BHYTPEHHUX
yOXKJICHUM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIecTBa,
paclIMpeHue >KU3HEHHOTO OIbITa W OMNbITa JACSATEIbHOCTH B MPOILIECCE Peaau3aldid OCHOBHBIX
HaMpaBJICHUN BOCIUTATEIbHON NEATEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTb T'PAXKJTAHCKOW TO3HMIIMM OOYyYalolIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBA;

OPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKHX TYMAHUCTHYECKHX M JIEMOKPATHUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEIBHOCTh B HMHTEpPECaxX TI'pPakJIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHUE B3aUMOJICICTBOBATh C COLMAIbHBIMU HMHCTUTYTAMHM B COOTBETCTBHM C HX
GYyHKUMAMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOopMHUPOBAHHOCTh POCCUUCKON IpakJaHCKOW MIACHTUYHOCTH, MATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHUUCKUX
Y4EHBIX B 001aCTH (DU3UKH M TEXHUKU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUECHTUPYSCH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHUCJE B AEATEIbHOCTU YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TETHYeCKOT0 BOCITUTAHUA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOUasi 3CTETUKY HayYHOTO TBOPUYECTBA, MPUCYIIETO
(bu3uYecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3nuuHbM cdepam NpodhecCHOHATBHONW JeATETBHOCTH, B TOM YHUCJE
CBS3aHHBIM C (U3NKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu U peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHUIO U caMOOOpa3oBaHUIO B 00JacTU (PU3MKU HA
MPOTSHKEHU U BCEU JKU3HU;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:



Cc()OPMUPOBAHHOCTb HKOJIOTMYECKOM KYJIBTYPBI, OCO3HAaHUE TI100aJbHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ACHCTBUU B OKPYXKAIOLICH CpeAe Ha OCHOBE 3HAHUA
LieJIeW YCTOMYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

paclIMpeHue OIbITa JESITENBHOCTH HKOJOTMYECKOW HAIpPaBICHHOCTM HA OCHOBE
UMEIOIUXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOU JAESITeNIbHOCTU, TOTOBHOCTh B MPOLECCE U3YUYEeHUs (PU3UKU
OCYLIECTBIIATh IPOEKTHYIO U HCCIIEIOBATENIBCKYIO IESITENBHOCTh NHANBUAYAJIBHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3oBble Jjornyeckue 1eMCTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATh M aKTyaIM3UpPOBATh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEIIATH 1NN JICITSIBHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU UX JTOCTHKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMbIX (DU3NUCCKUX SBICHUSX;

pa3pabaTbIBaTh IJIaH peIIeHUs TPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOIIUXCS MaTEePUATbHBIX
U HeMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JESITEIbHOCTb, OIECHHBATH COOTBETCTBHUE PE3YJbTATOB IIEJSM,
OIICHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;

KOOPJIMHUPOBATh M BBHITIOJNHATH, pPadOTy B YCIOBHUSAX pPEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue 1eMCTBUA:

BJIAJETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMHU TMOHATHAMU W MeToJaMu (U3UYCCKON
HayKH;

BIIaJICTh HAaBBIKAMU y4eOHO-HCCIICIOBATEILCKONH M MPOCKTHOM JNEATEILHOCTH B 00JIaCTH
(U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOMCKY METOJIOB PEIICHUS
3a/1a9 (PU3HUECKOTO COACPIKAHMS, TPUMEHCHHIO PA3IMIHBIX METOJIOB ITO3HAHUS,

BJIaJIETh BUJAMH JEATCIBHOCTA MO IOJYYECHHUIO HOBOTO 3HAHUA, €r0 HHTEPHpETallUH,
mpeoOpa3oBaHUI0 W MPUMCHEHHIO B PA3IMYHBIX YYEOHBIX CHUTyalldsIX, B TOM YHCIC MpHU
CO371aHNM YUEOHBIX MPOEKTOB B 00acT (PU3nKH;

BBISIBJISAITH TPUUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaIM3UpPOBATh 3ajady, BBIJIBUTAThH
TUTIOTE3y €€ pelIeHHs, HaXOJUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a71aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHaJIM3UPOBaTh TIOJYYCHHBICE B XOJE PEIIeHHS 3a7aud pPe3yibTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (POpMyIHpOBaTh COOCTBEHHBIE 3a/laud B O0Opa30BATEIIbHOM MESITEILHOCTH, B
TOM YHCJIC TIPU U3YyUYCHUHU (DU3HKH;



JaBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh EPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUUYECKYIO 00JIACTh KU3HEAESITEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIE TOAXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, JAOMYCKAIOLIKE aJbTePHATUBHBIE PELICHUS.

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU TOJyYeHHs] MHPOpMAIUU (PU3HUECKOTO COJEpKaHUS U3 UCTOUHUKOB
pPa3HBIX THUIIOB, CAMOCTOATEIIBHO OCYIIECTBIATh TOWCK, aHalu3, CUCTEMaTH3alUi0 U
HMHTEpIpETALNI0 HH()OPMALIMK PAa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIOJIB30BaTh CpeJCTBa WH(OOPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUM B
peIIeHNd KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 3a7a4 C COOJIIOJCHUEM
TpeOOBaHUN SPrOHOMUKHU, TEXHUKHU O€30MIaCHOCTH, TUTUEHBI, PECYypCOCOepeKeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJCpKaHMsI B pPa3IUYHbIX ¢opmaTax ¢ Y4EToM
Ha3HA4YCHUsT UHPOpMAIIUU U IEJICBOM ayJIUTOPUH, BHIOUpas ONTUMAJIBHYIO (QopMy
IPEJCTaBICHUS U BU3YyaTU3aINH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIEC YUeOHbIE 1eHCTBUSA:

OCYIIECTBIIATH OOIIIEHHE Ha YpOoKaxX (DU3UKH U BO BHE-YPOUHOH JEATEILHOCTH,

pacrio3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMSITYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUSI C HCMOJB30BAHUEM S3BIKOBBIX
CPEICTB;

MIOHUMATh U MCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUAYAJIbHOU pabOTHI;

BBIOMPATh TEMATHKY W METOJIBI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJ0I0 YjIeHa KOJIJICKTHBA,

NPUHUMATh 1€ COBMECTHOW JI€STEIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JNEUCTBUS MO €€ NOCTHUKEHHUIO: COCTABJIATH IUIAH JCUCTBUH, PACHPENECNIATh POJH C YYETOM
MHEHHI YYaCTHHKOB, 00CYK/IaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KaXKJOT0 YJaCTHHKA KOMaH/bI B OOIIMIA pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IMPOEKTHI, OLICHUBATh HWAEH C IO3WULHUU HOBHU3HBI, OPUTHHAIBHOCTH,
MMPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBISATh TBOPUYECTBO U BOOOPAKEHUE, OBITH HHUITUATHBHBIM.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESTEIbHOCTh B 001acTH (DU3MKU U
ACTPOHOMMHH, BBISIBIISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH PEIIEHUS PACUYETHBIX M KAYECTBEHHBIX 3a7ad, IJIaH
BBINIOJIHEHUS TMPAKTUYECKOM palboThl € Y4YETOM HUMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEANIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacMpATh paMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUM;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAThH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYyAUIMA B oOJacTd (PuU3MKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTH, OIICHUBATH
COOTBETCTBHE PE3YJIHTATOB IICIISIM;

BJIQJICTh HAaBbIKAMH MTO3HABATEIHLHON pe)ICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUMA
Y MBICITUTEIIBHBIX TPOIECCOB, MX PE3YJIBTATOB U OCHOBAHUH;

UCII0JIb30BaTh MPUEMBI peIICKCUU JIJIS OIICHKU CHUTYAIlH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKH M CBOCBPEMECHHO NMPUHUMATh PEIICHHS 110 UX CHH)KCHHUIO;

NPUHUMATh MOTHUBBI U aPTYMEHTBI JIPYTUX TPU aHAJIU3e PE3YJIbTaTOB JACATEILHOCTH,

NPUHUMATH ce0sl, TOHUMAasl CBOM HEJOCTATKH M JOCTOUHCTBA;

NPUHUMATh MOTHBBI U aPTYMEHTBI JIPYTUX TPU aHAJIN3e PE3YJIbTaTOB JACATEILHOCTH,

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX Ha OIIHOKH.

B mporiecce MOCTMKEHHS JIMYHOCTHBIX PE3YJITATOB OCBOCHHS IPOTPAMMBI 1O (PU3HMKE
JUISE  YpOBHS CpeaHEro oOImero oOpa3oBaHUS Yy OOYyYaromUXCS  COBEPIICHCTBYETCS
SMOIMOHAILHBIN HHTEIICKT, IIPEAoIaraoimi copMUPOBAHHOCTD:

CaMOCO3HAaHMS, BKJIIFOYAOIIEr0 CIIOCOOHOCTh MOHUMATEL CBOE SMOIMOHAILHOE COCTOSHHE,
BUJICTh HAIPABJICHHUS PAa3BUTHS COOCTBEHHOH ASMOIMOHAJIBHOW CQepbl, ObITh YBEPECHHBIM B
cebe;

caMOperyJIUPOBaHMS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHPOBATHCA K SMOIMOHAIBHBIM
M3MEHEHHUSIM U TIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTPEMJICHHE K JOCTHIXKEHUIO IIEIU M YCHEXY,
ONTHUMU3M, HHUIITUATHBHOCTb, YMEHHE JICUCTBOBATHh UCXOS U3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TOHUMATH AMOIIMOHAJIBLHOE COCTOSHHE JPYTHX,
VYUTBIBATh €r0 TP  OCYIIECTBICHHUU OOIIEHHS, CHOCOOHOCTh K COYYBCTBUIO U
COTICPEIKMBAHHIO;

COITMATbHBIX HABBIKOB, BKITFOYAIOIIUX CITOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTUMH
JIIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI
K xonny obyuenust B 10 kijiacce npeaMeTHbIE pPe3ysbTaThl HA 0A30BOM YPOBHE JIOTKHBI
OTpaxkaTb CPOPMHUPOBAHHOCTH Y OOYHAIOUIUXCS YMEHHUI:



JEMOHCTPUPOBATh HA MPUMEpPAx pPojib U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOMN
HAay4YHOU KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOI'MH, B IIPAKTUYECKON
JICSITSIIbHOCTH JIOACH;

YUYUTHIBATh TPAHULBI MPUMEHEHUS HM3YYEHHBIX (U3UYECKUX MOJIeNIei: MaTepuaibHas
TOYKa, MHEpIMAJIbHAS CUCTEMa OTCYETa, a0CONIIOTHO TBEPAOE TENO, UACAIbHBIA ra3, MOJEIn
CTPOCHUs I'a30B, JKUAKOCTEW U TBEPABIX TEJ, TOYEYHBIN IEKTPUUYECKUN 3apsAl IIPU PELICHUU
(dbuznyeckux 3aaay;

pacrio3HaBaTh (pu3znueckue sBICHHs (MPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPHUH CTPOCHHMS BEIIECTBA M JJIEKTPOJIUHAMUKHU:
pPaBHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE [BU)KEHHE, CBOOOJHOE MAaJieHHE Tell,
JIBUKEHUE 110 OKPY)KHOCTH, WHEpLUs, B3aUMOJEHCTBUE Tel, Iud@y3us, OpOyHOBCKOE
JIBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPJIBIX TeJ, U3MEHEHUE 00bEMA Tell MpPU HarpeBaHUU
(oxyaxxaeHuu),  TEIIOBOE  paBHOBECHME,  HCMAapeHue,  KOHJEHcauus,  IUJIaBJIeHHE,
KpUCTAJIM3AaIMs, KUIIEHWE, BIIAJKHOCTh BO3[yXa, IOBBIICHHWE JaBJIEHUS Tra3a IMpH €ro
HarpeBaHWM B 3aKPBITOM COCYJE, CBSA3b MEXIY MapaMETPAMHU COCTOSHMS ra3a B M30Ipolieccax,
ANEKTpU3ALUS TEJl, B3aUMOAECHCTBUE 3apsAI0B;

OMKCHIBATh MEXAHWYECKOE JABUKEHHUE, UCMOJb3ys (DU3NUYECKHE BETUUYMHBI: KOOPAMHATA,
yTh, NIEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHJIa, UMITYJIbC TeJld, KUHETHYECKas
DHEpPrus, MOTEHLUAIbHAs HIHEPrusi, MEXaHWueckas padoTa, MEXaHM4YeCKass MOIIHOCTb; MpPHU
ONMHMCAHUM TPABUJIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIOJB3YEMbIX BEJIMYUH, UX
0003HaYEHUS U €AUHUIIBI, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (DU3NYECKYIO BEIMYUHY
C APYTUMU BEIIMYUHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TE€J M TEIUIOBBIC SIBJICHUS, WCIOJIB3Ys
¢dbu3nyueckre BENWYUHBI: JaBieHHE rasa, TeMIeparypa, CpeIHss KUHETHYecKas SHEeprus
XAaOTUYECKOTO JBMKECHUS MOJIEKYJ, CPEIHEKBAAPAaTUYHAS CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSI dHEprus, padoTa raza, KodOPHUIMEHT MOJIE3HOTO JECHCTBUS TEIJIOBOTO
JBUTATENs; TpPU ONHUCAHUU TPABUIBHO TPaKTOBaTh (U3MYECKUN CMBICT HCIOJIb3YEMbIX
BEJIMYMH, WX OO0O3HAYCHHUS W E€IUHUIBI, HAXOIUTh (POPMYIbI, CBA3BIBAIOIINE JAHHYIO
(bU3UYECKYI0 BEIHUUHY C IPYTUMHU BEIMYUHAM;

ONUCHIBATH M3YUYEHHBIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U AJIECKTPUYECKUE SIBIICHUS
(mpouiecchl), UCTIONB3YS (PU3MUECKHUE BETMUMHBI: SJIEKTPUUECKUN 3apsfl, 3JIEKTpHUUECKoe MoJe,
HaNpsDKEHHOCTH  TTOJIS, IMOTEHUMAN, Pa3sHOCTh MNOTEHUHUAIOB; IPU OMNWCAHUM IPABUIIBHO
TPaKTOBaTh (PU3MYECKUA CMBICI HCIOJIb3YEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHUIIBI
YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DH3NYECKYIO BETUYMHY C IPYTUMH BEITUYUHAMU,

aHAJM3UPOBATH (PU3MYECKUE TMPOLECCHl U SIBICHUS, UCHOJIb3Yys (PU3MYECKHE 3aKOHBI U
NpUHLMUIBL: 3aKOH BceMupHoro Ttsrotenus, |, Il u Il 3akonsr HbroToHA, 3aKOH coxpaHeHUs
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHLHUI CYNEPIO3UIUNA CUJI, TPUHLIUIT
PaBHONPABHS HMHEPUHUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHHETUYECKYIO TEOPHUIO
CTPOCHHMsI BEUIECTBA, I'a30BbIE 3aKOHBI, CBS3b CpPEAHEH KMHETUYECKOW HDHEPTUU TEIJIOBOTO
JBIKEHUSI MOJIEKYJT ¢ aOCOJIOTHOW TeMmmepaTypoM, MEpBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH
COXpPAaHEHHUs DIECKTPUUYECKOTO 3apsifa, 3akoH KyinoHa, mpu 3TOM pas3ivyaTh CIOBECHYIO
(hOopMyIHPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BBIPAXKEHHUE U YCJIOBUS (TpaHULIbI, 00JacTH)
MIPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MPUHITUIIBI ICUCTBUS MAITHUH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
pa3nnyaTh YCIOBUA WX 0€30MacHOTO NCIOIb30BaHUs B TOBCEIHEBHOM JKU3HH,

BBITMIOJTHSTh DKCIIEPUMEHTHI IO HWCCIEIOBAHUIO (PU3NYECKUX SBICHUA U MPOILECCOB C
UCTIOJB30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWil, mnpu 3ToM (GOPMYyIHPOBATH
npoOsieMy/3ajady M THUIOTE3y Y4Ye€OHOTO OKCIEpPUMEHTa, COOupaTh YCTAaHOBKY U3
MPEI0KEHHOTO 000PYA0BaHUs, IPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYILIECTBJISATh TpPsIMBbIE W KOCBEHHBIE HM3MEPECHUs (PUINYSCKUX BEIUYUH, TPH ITOM
BBIOMpATh ONTUMATBHBIA CIMOCOO W3MEPEHHs] M HWCIOJIb30BaTh W3BECTHHIE METOABI OICHKH
IIOI'PEIIHOCTEN U3MEPEHUN;

WCCIIEJIOBATh 3aBUCHUMOCTH MEXIYy (QU3NYECKUMHU BEIWYMHAMH C HCIIOJIb30BAaHHEM
OpSIMBIX M3MEPEHHId, NP STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATH pE3YyIbTaThI
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIMYUH B BHUJE TAOIHIl U TPaQUKOB, JAENIaTh BHIBOIBI
M0 pe3yJbTaTaM HCCIIeI0BaHNUS;

coOmroath TpaBuiaa 0e30MacHOro TpyAa MPU TMPOBEACHUU HCCIEAOBAaHWUA B paMKax
y4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIENOBATENILCKOH UM TPOEKTHOW JESTEIbHOCTH C
MCTIOIh30BAaHUEM H3MEPUTEIBHBIX YCTPONCTB B Ta00OPATOPHOTO 000PYIOBAHUS;

pemats pacy€THBIE 3a7add C SBHO 3aJlaHHOW (PHU3UYECKOH MOJEbI0, WCIIONB3YS
¢dbu3nyecKue 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJIN3a yCJIOBHS 3a/1a4l BHIOUPATh PU3NIECKYIO
MOJIENb, BBIICIATh (U3MUECKUE BEIWYUHBI M (HOPMYIBI, HEOOXOAMMBIC IS €€ pelleHus,
IPOBOAUTH PACUETHI U OIIEHUBATH PEAIBHOCTD MOIYYEHHOTO 3HAYeHHS (PU3MUECKON BEJIMYUHBI,

peliaTh KaueCTBEHHbIE 3aJjayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUUBYIO LIETIOYKY
paccyKIeHu# ¢ ONopol Ha U3YUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh TMpPU PEIICHUH Yy4YeOHBIX 3aJad COBpPEMEHHble HH(POpPMAlMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHpPETAMU U MPEACTaBIeHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HH(OpMAIuU, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTyYaeMyI0 HH(pOpMAIIO;

NPUBOJIUTH NMPUMEPHI BKJIaJa POCCHUCKUX U 3apyOEKHBIX YyUEHBIX-(PU3UKOB B Pa3BUTHUE
HayKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKUE 3HAaHUA 1O (U3NKE B TOBCEIHEBHOM JKU3HU IS
obecrniedyeHusi 0€30MAaCHOCTU MpU OOpPAIEHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOWCTBaMH,
JJI COXpaHEHMsI 37J0POBbsI M COOIOICHUS HOPM 3KOJOTMUECKOIo MOBEACHUS B OKpY’Karolen
cpene;

paboTaTh B IPYIITE C BHIMOJHEHUEM Pa3TUYHBIX COIMATBHBIX POJICH, TUTAHUPOBATh paboTy
TPYNIBI, PAIMOHANBHO paclpedessTh OO0S3aHHOCTH U IUIAHUPOBATh JIESITEIBHOCTh B
HECTaHJAPTHBIX CUTYaIllUsX, aJeKBAaTHO OIICHUBATh BKJIAJ] Ka)XXJIOTO M3 YYACTHUKOB TPYMIBI B
peleHue paccMaTprUBaeMoil mpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [IOK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia o 0 2 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 0 httos://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 20
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM bubnuoreka [JOK
3.1 12 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 6 1 0
OCHOBEI TEPMOAMHAMIIKIL https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 9 0 0
MICKTPOCTATHKA https://m.edsoo.ru/7f41bf72
4.2 IlocTosAHHBIM 2nekTpuyeckuil TOK. Toku B 16 1 2 bubmorexa LIOK

https://m.edsoo.ru/7f41bf72
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Pa3JIMIHBIX Cpeaax

Uroro mo pazneny 25
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne nudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 0 0 bubnuorexa [JOK
METO/Ibl IO3HAHMS OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusnku B popMupoBaHun
2 COBPEMEHHOM HAy4YHOUW KapTUHBI MHPA, B 1 0 0 bubmorexa HOK
P i P 1P, https://m.edso0.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexanndeckoe ABmwkeHne. OTHOCHTEIILHOCTD
3 MEXaHNYECKOTO IBIDKEHUA. [lepeMernienne 1 0 0 bubmmorexa [OK
- HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
bu6mmoreka [IOK
4 PaBHOMEpHOE OJIMHEWHOE eHue 1 0 0
BHOMEPHOC HPAMOTHHCHHOE ABICIH https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 0 0 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHre. Y CKopeHue bubnuoreka [JOK
6 1 0 0
CBOOOIHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuonuneitHoe aBuxenue. Jpuxenue 1 0 0 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnum oTHOCUTENBHOCTH ["anmmest.
. bubnuoreka [JOK
8 HNHueprmansHble cucTeMbl oTcuera. [lepBbiid 1 0 0
https://m.edsoo.ru/ffOc3be8
3ak0oH HproToHa
Macca tena. Cuna. [IpuHIun cynepno3uimu
9 cui. Bropou 3akon HzIOTIgHa ?‘Il;ll ’ ) 1 0 0 bubmorexa HOK
' P . a https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOUKU
10 Tperun 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX 1 0 0 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUpPHOrO TsAroreHus. Cuna 1 0 0 bubnuorexa [IOK
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TSXKCCTH. HepBaﬂ KOCMHUYCCKasA CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK

12 Cuta octu. 3akoH ['yka. Bec Tena
YHpyr y https://m.edsoo.ru/ff0c3e18
13 Jlaboparopuas padota "V3ydeHne ABUKCHHUS
TeJNa M0 OKPYXHOCTH"
Cuna tpenus. Koagdunuent tpenuns. Cumna
14 COII OTEIBJIeHI/m 3| (11)/1(1)IIBI/I)K€HI/II/II) Tella B bubnmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIM ras3e
15 JlabopaTtopHnast pabota "U3mepenue
ko3 uimenTa TpeHUs CKOIBKEHUS"
16 Pemenue 3amau
NMnynbc MaTepHaTbHONW TOUKH, CUCTEMBI
17 MaTepHaldbHBIX ToueK. Mmmynbe cuibl. 3akoH bubnuoreka [IOK
COXpaHEHUsl UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHHE
18 Pab6ora u momHOCTh cuibl. KuHernaeckas bubmuorexa [JOK
SHEPrus MaTepUaJIbHOW TOUKH. https://m.edsoo.ru/ff0c4502
bu6mmoreka [IOK
19 [ToreHumansHas SHEPTHSL.
t P https://m.edsoo.ru/ff0c461a
20 3aK0H COXpaHEHHUS MEXaHUYECKOW PHEPTUHU bubmorexa HOK
P P https://m.edsoo.ru/ff0c478c
bu6mmoreka [JOK
21 Pemenue 3amau
A https://m.edsoo.ru/ff0c41a6
KontponbHas padota o teme «KnHemaruka.
22 JlnHamuka. 3aKOHBI COXpaHEHHUS B bubmorexa HOK
’ P https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
23 KHUHETU4YeCKoH Teopuu. bpo };Bcioe bubmmorexa [JOK
piH. SPOYH https://m.edsoo.ru/ffOc4dc2
nsxenue. Auddysus
XapakTep ABMKCHHS U B3aUMOJICHCTBUS
24 4acTHUIl BelecTBa. Moieln CTPOCHHUS Ta30B,

YKUJIKOCTEN U TBEPJBIX TEIl
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Macca monekyn. KonuuecTBo BeliecTsa.

25 [Tocrosinnas ABoraapo
26 TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus
97 Wneanpusiii raz 8 MKT. OcHoBHOE bubmmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mepa cpeaHeit
28 KMHETUYECKOI 3HepEHHy§BI/DKeHHﬂpM0§eIinn. bubmmorexa LIOK
Vpasuenne Menneneesa-Knaneiipona hitps://m.edsoo.ru/oco1le
29 I"a30BBIC 3aKOHBI
30 JlabopaTopHast pabota « DKCTIEepUMEHTATbHAs
npoBepka 3akoHa I'e-JIroccaka»
31 H3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
32 Pemtenue 3amay
33 Hacpimennsiit nap. JlaBjaeHrne HACBHIIIEHHOTO bubmuoreka [JOK
napa. BiraxxHocTh BO3ayxa. https://m.edsoo.ru/ff0c5952
34 CaotictBa xuakoctu. Kpucramimyeckue u bubnuoreka [IOK
aMmopdHBbIE Tea. https://m.edsoo.ru/ff0c5¢36
35 Buyrpennss sueprus. Pabora B bubnuoreka [JOK
TEPMOJIMHAMHUKE. https://m.edsoo.ru/ff0c5c36
36 ITepBrIit 3aKOH TEPMOJUHAMUKU U €TO bubnuoreka [JOK
MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc
37 HeoOpatuMocTh MpoIieccoB B IPUPOJIE. bubnuoreka [JOK
BTopoii 3ak0oH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
38 [Ipunnun neiictus u K11l rennoBoit bu6mmoreka [JOK
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
39 O6o6maromuit ypok «MolekynsapHas bubnunoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
40 KonTtposnpHas paboTa o teme bubnuorexa [IOK

«MonexkynspHas ¢puznuka. OCHOBBI

https://m.edsoo.ru/ff0c6a50
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TCPMOJUHAMUKU»

OnexTpusanus Tej. JINEKTPUIECKUHU 3apsil.

bubmuoreka [JOK

4 JIBa BU/1a QIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U
42 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUSI brbmmorexa [OK
https://m.edsoo.ru/ffOc6bcc
ANIEKTPUYECKOTO 3apsia
43 B3aumoneuncrBue 3apsinoB. 3akoH Kynona. bubnuorexa [JOK
To4eUHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ce4
Onextpuueckoe nojue. Hanpsok€HHOCTH
44 anekTpudeckoro noJi. [IpunHiun bubnuorexa [JOK
CYIIEPIIO3HIINH JIEKTPUYECKUX TOJICH. https://m.edsoo.ru/ff0c6df2
JInHnn HanpsKEHHOCTH
45 PaboTa cui a7eKTpoCTaTHIeCKOTo MOJIsl. bubmuorexa [JOK
ITorenmnman. Pa3zHocTh MOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHWKHN W AUDIIEKTPUKH B
46 AIEKTPOCTATHYECKOM TI0JIE. bubmorexa IOK
https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAEMOCTb
. bu6mmoreka [IOK
47 DnextpoeéMkocTts. Konnencarop httos://m.edsoo.ru/ff0c7126
48 DIIEKTPOEMKOCTH IIJIOCKOI0 KOHJEHCATOPA. bubnuoreka [JOK
DHeprus 3apsHKeHHOTO KOHASHcaTopa https://m.edsoo.ru/ff0c72c0
[TpunIMn neiCTBUSA U MPUMEHEHUE
49 KOHJICHCAaTOPOB, KOMMPOBAIBHOTO amnmnapara,
CTPYHHOTO MPUHTEpA. DNEKTpoCcTaTUuYeCcKas
3amuTa. 3a3eMIeHIe AIEKTPOpruOopoB
DIEKTPUYECKUN TOK, YCIIOBHS €r0
50 cymectBoBanus. [locTostHHbIN Tok. Cuita
TOKA.
51 Conporusienue. 3akoH OMa AJ1s ydacTka
Lenu
bu6nmoreka [JOK
52 [TocnenoBarenbHOE, MapaiebHOE,

https://m.edsoo.ru/ff0c74f0
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CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

53 Jlaboparopnas pabota «IlocnegoBarensHoe 1 bubnmoreka [JOK
IapajuieIbHOE COEAUHEHUS ITPOBOJHUKOBY https://m.edsoo.ru/ff0c74f0
54 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akoH Jxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
55 3akon Oma Jyist TOJTHOM (3aMKHYTOM ) bubnuorexa [JOK
3NEKTpUUYECKOM 1enu. KopoTkoe 3ambIKaHHE. https://m.edsoo.ru/ff0c7ae0
JlabopaTtopnas pabota "U3zmepenne D1C u
56 BHYTPEHHETO COIPOTHBIICHUS UCTOYHUKA
TOoKa"
DNEeKTpOHHAS IPOBOJUMOCTD PA3TUIHBIX
S7 BEIECTB. DJIEKTPOHHASI TPOBOJUMOCTh
METaJIJIOB.
58 3aBUCUMOCTD CONTPOTUBJICHUSI METAJIJIOB OT
Temreparypbl. CBEpXIIPOBOIMMOCTh
[TonynpoBoAHUKH, UX COOCTBEHHAS U
. bu6mmoreka [IOK
59 MpUMECHas MPOBOAMMOCTh. CBOUCTBA P—N-
https://m.edsoo.ru/ff0c84ae
nepexo/a. [lomynpoBofHUKOBBIE TPHUOOPHI
60 DJIEKTPUYECKUHU TOK B BakyyMe. CBOUCTBa
AIIEKTPOHHBIX ITYYKOB
DIIEKTPUYECKUHU TOK B pacTBOpax U
61 paciuiaBax 3JIeKTPOJIMTOB. bubnuoreka [JOK
DIIEKTPOJIMTUYECKAS AUCCOIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIeKTponIn3
DNEeKTpUYECKUU TOK B razax.
. . bubnuoreka [JOK
62 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ff0c84ae
pa3psaa. Monnus. [1nasma
DnexTpudeckrue mpuOOphl U YCTPOMCTBA U UX
63 npakTuueckoe npuMmenenue. [Ipasuia bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
64 O06006marmui ypok «IEKTPOTTHAMUKA) bubnmoreka [JOK
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https://m.edsoo.ru/ff0c88be
KonTtposneHas paboTa 1o teme
65 «Qnekrpocratuka. [1ocTosAHHBIH 1 bubmuoreka [IOK
JIIEKTPUYECKUM TOK. TOKHM B pa3in4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
bu6mmoreka [{OK
66 I1 10 1
OBTOpeHNE Kypca usnich 3a 10 nace https://m.edsoo.ru/ff0c8c56
67 Hrorosas koHTposbHas paboTa 1
. bubnuoreka [JOK
68 00606 10 1
OOMAIOITI YOI 10 TeMan 15 xotatea https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOJIMYECKOE OBECIEYEHME BPA3OBATEJLHOI'O
MPOLIECCA

Ouzuka, 10 wmace/ Mskumes I.5., byxosues b.b., Corckuit H.H. mon penakuueit
[TapdpenTtreBoit H.A., Akunoneptoe odmectso «M3aatenbctBo «IIpocBenienne»






