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1. IACHIOPT PABOUYEM ITPOTI'PAMMBI IPEJMETA ®U3UKA

1.1.00s1acTh IPUMEHEHHSI IPOrPAMMBbI

Peanmuzanust cpegnero o6miero o6pazoBanusi B mpeaenax OIl CIIO mo mporpamme
MOATOTOBKM  CHEHUAIIMCTOB CpeAHEro 3BeHa 1o crenuainbHoctd  15.02.10.
«Mexarponuka u mMoOunpHas pobororexHuka» B coorBercTBUM ¢ PI'OC CIIO mo
crnennanbHOCTH15.02.10. «MexarpoHuka U MOOWJIbHAs POOOTOTEXHHKA» C y4ETOM
tpeboBannii OI'OC cpennero oOmiero oOpa3oBaHUs, YTBEPKIACHHOTO MPHUKA30M
Muno6puayku Poccum ot 17.05.12 Ne 413, u ¢denepanbHOii oOpa3oBarelbHON
MpOrpaMMBbl, YTBEPKIECHHON npuka3zoM Munnpocsemienuss Poccuu ot 23.11.2022r.Ne

1014

1.2.001mas xapakTepucTuKa y4e0HOIo npeamera

[Iporpamma no ¢usuke 6a30BOr0 ypOBHSI Ha YPOBHE CpeHEro ollero oopasoBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHUW M TpeOOBaHUW K pe3yJbTaraM OCBOEHUS
OCHOBHOM 00pazoBatenbHOU nporpaMmmsbl, peacraieHHbIX B PI'OC COO, a taxxe ¢
yuétoM QenepabHOi paboueil mporpaMMbl BOCIIUTAHUS W KOHICTIIIUHU TPEMOaBaHuUs
yueOHoro mnpenmera «®Pusnka» B 00pa3oBaTelabHBIX opraHuzauusax Poccuiickoi
denepanunu, peanu3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

1.3. Illetn yueOHOrO mpeamera
dbopMHUpOBaHUE HMHTEpECca W CTPEeMJICHUS OOyYaroIMXCS K HAyYHOMY H3YUYEHUIO
MIPUPOJIBI, Pa3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEACTABICHU O HAYYHOM METOAE TO3HAHUSA W (HOPMHUPOBAHUE
HCCIIEI0BATEIHLCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibrara HU3y4YeHUS OCHOB
CTpPOEHUS MaTepuu U PyHTaMEHTaTbHBIX 3aKOHOB (DU3UKH;

dbopmupoBaHue yMEHHUM OOBSICHITH SBJICHUS C HCIOJIb30BAaHUEM (HU3UUECKUX
3HaHUM W HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNA O poiau (GU3UKK U1 Pa3BUTUS  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH.
JlocTH:KeHMe JITHX Iejieil ofecrnevynBaeTcs pelleHHEM CJeIyIOIIuX 3a71a4 B
npoiuecce u3y4eHnsi Kypca (pM3MKH Ha YPOBHE CpeHero o0mero o0pa3oBaHus:
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NpUOOpPETEHNE CUCTEMbl 3HAHMM 00 OO0mMX (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHHUKY, MOJEKYJISPHYIO (PU3UKY, FIEKTPOAUHAMUKY,
KBaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODU3HUKY;

dbopMUpOBaHUE YMEHUW MPUMEHATH TEOPETHUECKUE 3HAHUS I OObSICHEHUS
(¢u3NYECKUX SBICHUW B TNPUPOAE WU A NPUHATHS MPAKTUUECKUX PpELICHUH B
IIOBCEHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3jIMyYHbIX 3a/ad C SIBHO 3aJaHHON (DU3HUECKOM
MOJIENbIO, 3ajad, MOAPA3yMEBAIOIIUX CaMOCTOSITEIbHOE cO37aHue (HU3HUECKOM
MOJIEJIH, AJIEKBAaTHOW yCIIOBHSM 3aJa4y;

NOHUMaHuEe (PU3NUECKUX OCHOB U NMPUHIIUIIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTMYECKHX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELLY;

OBJIAJICHUE METOJAaMU CaMOCTOSITEIbBHOTO IUIAHUPOBAHUS M MPOBEACHUS
(U3MYECKUX  OKCIIEPUMEHTOB, aHajdW3a M  UHTEpHperauud  MHQPOPMALIHH,
OIIpENEIEHMS] TOCTOBEPHOCTH MOJyUYEHHOTO PE3YIIbTaTa;

CO3/laHME€ YCIOBUH JJs pa3BUTHd YMEHUH HPOEKTHO-UCCIIEN0BATENBCKOM,
TBOPYECKOU EATEIBHOCTH.

1.4 MecTto yuyeOHoro npeamera ¢pusuka B crpykrype INIICC3

[Ipenmer ¢usnka sABIAETCS YyYEOHBIM MPEAMETOM  O0S3aTeIHHOM
npeaMeTHoNM oOnactu  «ectectBeHHble Hayku» @OI'OC  cpennero  o0Oiero
oOpa3oBaHUAI.
B yuebnom mumane IIIICC3 yueOHbII npenMer «(u3uka» BXOOUT B COCTaB
o01ieo0pa3oBaTeNbHbIX ~ YYEOHBIX MPEAMETOB, (HOPMHUPYEMBIX M3 00s3aTENbHBIX
npeameTHbix obnacteit @I'OC cpeanero obmiero oopazoanus. [Ipu 3Tom uzydeHue
npeaMeTa MpeaycCMOTPEHO Ha 6a30BOM YpPOBHE

2. Ilnanupyemble pe3yJibTaThl 0CBOCHHS Y4eOHOro npeamera «Puznka»
OcBoenue cojaepxkanus mnpeamera «@Pusnkay o00ecneuynBaeT AOCTHKEHUE

00y4aroImUMHUCS CIEAYIONINX PE3YIbTaTOB:

* TUYHOCHHBIX

JIndHOCTHBIE pe3yNbTaThl OCBOEHUsA ydeOHOro mnpeamera «Duszmka» TOMKHBI
OTpakaTb TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYaromMXCsl PYKOBOACTBOBATHCS
chopMHpPOBAHHON BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM LEHHOCTSM POCCHMCKOrO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO
ONBITA W ONBITA JAEITENBHOCTU B IPOLECCE PEATM3ALUH OCHOBHBIX HAIIPABICHUN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOr0 BOCIIUTAHUS:

C(hOpMHUPOBAHHOCTh T'PAKIAHCKON MO3UIMU O0O0Yy4YarolIerocss Kak aKTUBHOTO U
OTBETCTBEHHOIO0 4YJi€Ha POCCHUMCKOrO OOLIECTBA; NPUHITHE TPaJAUIIMOHHBIX
00IIeYeNTOBEYECKUX TYMAaHUCTUUYECKUX U IEMOKPAaTHYECKHUX IIEHHOCTEMN; TOTOBHOCTD
BECTHU COBMECTHYIO JESATEIbHOCTh B HMHTEpecax TIPakKJaHCKOTO O0OIecTBa,
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y4acTBOBaTh B CaMOYIpPaBJICHUM B O0pa30BaTeIbLHONM OpraHu3aluy; yMEHUE
B3aMMOJICHICTBOBATh C COLMAJIBHBIMM HWHCTUTyTaMU B COOTBETCTBUU C UX
(GyHKIMSMA M Ha3HAYEHHWEM; TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM
NEATEbHOCTH;

2) NaTpMOTHYECKOr0 BOCIIMTAHUSA: CHOPMUPOBAHHOCTH POCCUICKON IPasKIaHCKOM
UJECHTUYHOCTH, MAaTPUOTHU3MA; LEHHOCTHOE OTHOLICHHE K TOCYJapCTBEHHBIM
CUMBOJIaM, TOCTHKCHHSIM POCCUMCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCHUTAHUSA: CHOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, OTHUYECKOTO TMOBEACHUS; CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U
MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI M LIEHHOCTH, B TOM YHCJI€ B JCATEIBHOCTH YYEHOIO; OCO3HAHUE JUYHOIO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3CTEeTHYeCKOr0 BOCIHMTAHMSA: JICTETUYECKOE OTHOILICHUE K MUDY, BKIOYas
ACTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO (PU3NUYECKON HAYKE;

S) TpyaoBOro BOCHUTAHMA: MHTEPEC K Pa3IMYHbIM cepaM mpodeccuoHaIbHON
NESATeTbHOCTH, B TOM YHUCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHHUE COBEPIIaTh
OCO3HaHHBIM BBIOOp Oyaymied mnpodeccurn u  pean30BbIBATH COOCTBEHHBIC
KU3HEHHbIE  IUTaHBI; TOTOBHOCTH M  CIIOCOOHOCTh K OOpa3oBaHUIO W
caM000pa30BaHUIO B 00J1IacTH (DU3UKU HA MPOTSHKEHUU BCEU KU3HH;

6) 3K0J10rHYecKOr0 BOCIUTAHMS: CPOPMUPOBAHHOCTD IKOJIOTUUECKON KYJIBTYPHI,
OCO3HaHHUE TJI00AJBLHOTO XapaKTepa HKOJOTHYECKHX MpoOsieM; IUIAHHUPOBAHUE H
OCYILIECTBJIICHUE JICUCTBUM B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHHS IEJIeH
YCTOMYMBOTO Ppa3BUTHS YEJIOBEUECTBA; PacuiupeHue oOmnbiTa JEATeIbHOCTH
HKOJIOTUYECKOM HAMPaBIEHHOCTH HA OCHOBE MMEIOITNXCS 3HAHUH 10 (DHU3UKE;

7) UEeHHOCTHM HAYYHOr0 TMO3HAHMSA: CPOPMUPOBAHHOCTh MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BUTUA (U3NYECKOW HAyKH;
OCO3HAaHHUE LIEHHOCTH HAYYHOMN JESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE HU3YyUYCHUS
(U3UKM  OCYHIECTBIATh TMPOEKTHYID U  MCCIENOBATEIbCKYIO JIEATEIIbHOCTh
WHJIMBUAYAJILHO U B TPYMIIE.

° MemanpeOMemetx:

MeranpeaMeTHbIe  pe3yJIBTaThl  OCBOCHHMS OCHOBHOM  00pa30BaTEIbHOM
MPOrpaMMBbl JIOJKHBI OTPAXKATh:
[To3HaBarenbHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS.
ba3oBble JioruyecKkue 1eMCTBUA:
CaMOCTOSITENIbHO (POPMYNIHMpPOBaTh W aKTyallM3UPOBaTh MPOOIEMY,
paccmaTpuBarh €€ BCECTOPOHHE;
ONPEACNATh LENN AEATCIBHOCTH, 3a/1aBaTh MApPAMETPbl U KPUTEPUH HUX
JIOCTUKCHMUS,

BBISIBJIATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHUS B pacCMaTPUBAEMbIX (hU3UUECKUX
SIBJICHUSIX; pa3pabarbIBaTh IUIAaH PEIICHHUS MPOOJIEMbl C YYETOM aHau3a
UMEIOIINXCS MaTEPUANIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEITEIBHOCTh, OIIEHMBATh COOTBETCTBHE PE3YJIHTATOB
LIEeJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUMN AEITEIbHOCTH;
KOOPJIMHHUPOBATh W BBINNOIHATH PabOTy B YCIOBHUSX PEAThHOTO, BUPTYyaJIBHOTO W
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KOMOWHHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIUICHHUE MPU PEIICHUH KU3HCHHBIX TIPOOIICM.

Ba3oBble ucciienoBarejbcKue JeiicTBHUS:

BJIQJCTh HAyYHOH TCPMHHOJIOTHEH, KIIOYCBBIMH TIOHATHSIMH W METOJAMH
(hu3nYecKor HayKu; BIAJCTh HAaBBIKAMHU YUE€OHO-UCCIEAOBATEIILCKOM U MPOCKTHOM
NEATeTbHOCTH B 007acTh  (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB pCIICHMs 3a/a4 (PU3MYECKOTO COACpP)KaHMS,
MIPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJCTh BHJIAMH JICITCIBHOCTH I10 IIOJYYCHHIO HOBOTO 3HAHHUS, €TI0
HHTEpIIpETallNK, MNPeoOpa30BaHUI0 W MNPHUMEHEHHIO B PA3IUYHBIX YUEeOHBIX
CUTYaIlUsAX, B TOM YHCJIC TIPU CO3IaHUH YICOHBIX MPOEKTOB B 00JIaCTH (PU3HKHU;

BBISIBIISITh IPUYMHHO-CJICICTBEHHBIC CBSI3U W aKTyaJM3UPOBATh 3a/1avy, BBIIBUTATH
runoresy e€ pemieHws, HaxXOAWTh apryMEHTHl I JO0Ka3aTelIbcTBa CBOUX
YTBEPKJICHU, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PCIICHUS;

aHAJM3WPOBATh TOJYYCHHBIC B XOJIE PEIICHHUS 3aJa4M Pe3yIbTaThl, KPUTHICCKU
OIICHMBATh UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHECHHUE B HOBBIX YCIOBHSX;

CTaBUTh MW (POopMyIMpOBaTh COOCTBEHHBIC 3aJa4l B  00pa30BaTCIIbHOU
JESATeTLHOCTH, B TOM YHUCJIE TIPU U3yYeHUU (DU3UKHU;

JaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPHUOOPETEHHBIH OIIBIT;
yMETh  TEPEHOCUTh 3HAaHMSA 1O  (GU3UKE B  MPAKTHYECKYHO  00IacTh
KU3HEICATCILHOCTH;
yMETh HHTETPHUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIC HJICH, IIPEIaraTh OPUTHHAIBHBIC TIOX0AbI U PEIICHNS,

CTaBUTH MPOOIEMBI U 33]1a4, JOITYCKAIOIIHNE AIbTEPHATUBHBIC PEIICHMUS.
Pabora ¢ unpopmanmei:

BJIQ/JICTh HABBIKAMHU TIONyYeHHs] WHGOpManuK (U3MIECKOTO COACPKAHUS W3
HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh IIOWCK, aHAJN3,
CHUCTEMATH3aIlMI0 W WHTEPIPETANHNI0 WHOOPMAIMKM PAa3IHYHBIX BHUAOB W (HOpM
MIPE/ICTABIICHNUS,

OIICHHMBATh JIOCTOBEPHOCTh MH(OpMAITNH;

UCITIOJIB30BaTh CPEACTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKAIITMOHHBIX TEXHOJIOTUN B
pelieHnd KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OpraHU3aIllMOHHBIX 3a7ad C
coOmoficHneM TpeOOBaHUW APrOHOMHUKH, TEXHUKH OC30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHHs, IMPABOBBIX M ATUYECKUX HOPM, HOpPM HH(MOpMaIMOHHON
0e30MacCHOCTH;

CO3/1aBaTh TEKCTHl (PM3UYECKOTO CONEP)KAHHS B PA3THUHBIX (Popmarax ¢ yuéTom
Ha3HaYeHUs WHPOpPMAIMU U TEIEBOW ayIUTOPHUH, BHIOWpAs ONTUMAIBHYIO (GopmMy
MIPEICTABIICHUS U BU3yaJTU3aIIHH.

KoMmMyHHKaTUBHBIE YHHUBeEPCAJIbHbIE YUeOHbIE el CTBUSA:

OCYIIECTBIIATH OOIIEHNE HA YpOKax (U3UKH U BO BHEYPOUHOM JIEATCILHOCTH;
pacrmo3HaBaTh MPEANOCHUTKH KOH(PIUKTHBIX CUTYaIlui M CMATYaTh KOH(IUKTEHI;
pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C UCITOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB; TIOHUMATh U UCITOJIB30BaTh MPEUMYIIICCTBA KOMAaHHOW ¥ WHINBHIyaTbHOM
paboTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C yUETOM OOIIUX HHTEPECOB,
Y BO3MOKHOCTEH Ka)KJI0r0 WIeHa KOJIJICKTHBA;



IIPUHUAMATD L€ COBMECTHOM JESATEIBbHOCTH, OPraHU30BBIBAaTh U KOOPAUHUPOBATH
JNIEHUCTBUSA IO €€ JOCTUXKEHUIO:
COCTaBJIATH ILJIAH JEUCTBUW, PAaCIpeleiiaTh poJM ¢ Yy4ETOM MHEHUNW yYaCTHUKOB,
00CyKJIaTh pe3yJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh Ka4€CTBO CBOErO BKJAJa MU KaXJOr0 y4YaCTHMKA KOMAaHJbl B OOIIMIA
pE3yAbTar Mo pa3paboTaHHBIM KPUTEPUSIM;
npeayiaraTb HOBBIE TMPOEKThI, OLEHUBaTh HWJEU C TMO3ULUUH HOBU3HBI,
OPUTMHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;
OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.
PeryasiTuBHbIC YHHBepcaJibHbIe YUeOHbIe 1elCTBHUSA.
Camoopranuszanus:
CaMOCTOATENIbHO OCYIIECTBIISITh TO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DU3UKU
U ACTPOHOMMHM, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a1a4M; CaMOCTOSITEIIbHO COCTABIATH IUIAH PELIEHUS PACUYETHBIX M KAaueCTBEHHBIX
3a/ia4, MJIaH BBIMOJHEHUS MPAKTHUYECKOM pabOThl C YUYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEHN U MPEINOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;
pacHIMPATh PaMKH Y4EOHOTO ITpeIMETa Ha OCHOBE JIMUHBIX MPEATIOYTCHHI;
Jienath  OCO3HAHHBIA  BBIOOpP, apryMEHTHpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEIICHNE; OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
criocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO SPYIAUIIMH B 00JacTH (PU3MKH,
MOCTOSTHHO TIOBBIINIATH CBOM 00pa30BaTeIbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPO/1b, IMOLMOHAJIbHBI MHTEJJIEKT:
NaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;
BJIa/IETh HABBIKAMHU TO3HABATEJIbHOW PE(IIEKCMM KaK OCO3HAHMS COBEPLIAEMBIX
JNEUCTBUM U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHUM;
UCIOJIb30BaTh NPUEMBI pedUIeKCHMU Il OLIEHKH CHUTyallud, BBIOOpAa BEPHOIO
peneHus;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATH PELICHUS 10 UX CHUKEHHUIO;
IPUHMMATh MOTHBBI M apryMEHTBl JpPYyIMX I@IpU aHAIW3€ PE3yJbTaTOB
NESATEIbHOCTH;
IPUHUMATh ce0sl, MTOHUMAasi CBOU HEAOCTAaTKU U IOCTOUHCTBA;
IPUHUMATh MOTHBBI M aApPryMEHTBl JpPYyIMX IIPH AaHAIM3E PE3YyJIbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO IPYTMX HA OLIMOKHU.
B mpouecce mOCTMKEHMS JMYHOCTHBIX PE3YJBTaTOB OCBOCHMUS IPOTPAMMBI I10
¢uzuke s ypoBHS  cpeaHero  olmiero oOpa3oBaHUs Yy OOyYaroMIUXCS
COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN WHTEJUIEKT, MIPEATIOIIATAFOIIAN
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHUA, BKJIIOYAIOLIEr0 CHOCOOHOCTh IOHUMAaThb CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJETh HANpaBIEHUS PA3BUTHUS COOCTBEHHOM SMOIIMOHAILHON cephl,
ObITh yBEpPEHHBIM B ce0e; CaMOpEryJlupOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOIb,
yMEHHE TMPUHUMATh OTBETCTBEHHOCTb 3a CBOE TOBEJEHHUE, CIOCOOHOCTH
aJanTUPOBATHCS K SMOIMOHAIBHBIM M3MEHEHUSM W TMPOSBISATH TMOKOCTH, OBITH
8



OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMY, BKIIOYAIOLIECH CTPEMJICHUE K JOCTHIKECHHUIO LEIU WU
yCIIEXY, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JEUCTBOBATb, HUCXOI1 U3 CBOUX
BO3MOKHOCTEH;

OMIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHMMATh SMOLIMOHANIBHOE COCTOSIHHE
ApYyTUX, YYUTHIBaTb €ro TMpU OCYILIECTBICHUH OOILEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CHOCOOHOCTh BBICTpauBaTh OTHOILIEHUS C
APYTUMU JIIOJIbMH, 3a00TUTHCSI, IPOSABIATH MHTEPEC U pa3peliaTh KOH(IUKTHI

* npeOMemHulIX:

JEMOHCTPUPOBaTh Ha MpUMEpax poidb M MecTo (QU3UKKM B (QOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MHUpa, B Pa3BUTHM COBPEMEHHOW TEXHHKU H
TEXHOJIOTUH, B PAKTUYECKOMN AEATEIHLHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIIBI TNPUMEHEHUS HU3YYEHHBIX (U3HUECKUX  MOJENei:
MaTepualibHas TOYKa, MHEPIMAIbHAS CUCTeMa OTCu€Ta, abCONIOTHO TBEPJOE TEIO,
WJICAIBHBIA Ta3, MOJEIH CTPOCHUS Ta30B, XKUIKOCTEHM W TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUUYECKUH 3apsij] IPU pelIeHnH (PU3NISCKUX 33134,

pacrio3HaBaTh (pu3znueckue sBICHUSA (MPOLECChl) U OOBSICHATH HMX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS BEUIECTBA U
ANEKTPOJIMHAMUKH:

PaBHOMEpPHOE U PAaBHOYCKOPEHHOE TMPSMOJUHEMHOE JBHXKEHHE, CBOOOIHOE
MajieHue Tej, JABMXKEHHUE TI0 OKPYXKHOCTH, HWHEpLHUs, B3aUMOJEHCTBUE Tell,
muddy3usa, OpOyHOBCKOE JBUIKEHUE, CTPOCHUE >KUIKOCTEH U TBEPABIX Tel,
U3MEHEeHHEe 00bEMa Ted MpU HArpeBaHUM (OXJIAXICHHH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJCHCAlWs, IUIAaBJICHUE, KPUCTAJIM3AlUs, KUIICHUE, BIAXKHOCTb
BO3/lyXa, IMOBBIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAY NapaMeTpaMH COCTOSIHUSI ra3a B M30Ipoleccax, AJIEKTpU3alus Tel,
B3aMMOJICHICTBUE 3aPAJIOB;

OMHCHIBATh MEXAHWYECKOE JBIDKCHUE, UCIHONB3YyS (U3UYECKUE BEIMYWHBIL:
KOOpJIMHATa, IIyTh, IEPEMENIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHIIA,
UMITYJIC TeJIa, KUHETUYECKAasi SHEPrusi, MOTCHIMAIbHAS YHEPTHs, MEXaHUYecKas
pabota, MEXaHUYECKasi MOIIIHOCTh;

NPy OMUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUI CMBICIT MCIOJIb3yEeMbIX

BEJIMYMH, UX 0003HAYCHUS U €AMHUIILI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(hbU3UYECKYIO BEJIMUUHY C APYTUMU BEJIMUYUHAMU;
ONMUCHIBAaTh W3YUYCHHBIC TEILJIOBBIE CBOMCTBA TEJ M TEIUIOBBIEC SBICHUS, HUCIOJIb3YS
¢dbu3nuecKkue BEJIMYMHBL JaBJICHHE ra3a, TeMmIeparypa, CPeIHss KUHETUYeCKas
DHEPIrusl XAOTUYECKOTO [IBMXKEHHUS MOJIEKYJ, CpPEIHEKBAaJpaTU4YHas CKOPOCTh
MOJIEKYJI, KOTUYECTBO TEILJIOTHI, BHYTPEHHSAS dHEPrus, padora raza, kodhdUuireHt
MOJIE3HOTO JEUCTBUS TEIJIOBOTO ABUTATENS;

Py OINUCAHWHM TPABWIBHO TPAKTOBATh (DU3UYECKUA CMBICIT HCIIONIbh3YyEeMbIX
BEITMYMH, UX 0003HAYCHUS U CTUHUIIBI, HAXOAUTH ()OPMYJIBI, CBSI3bIBAIONINE JAHHYIO
(GU3UYECKYIO BEJTUYHHY C APYTHUMH BEIIMUYNHAM;



ONKCHIBATh W3YUYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIIECTBA U BJIEKTPUUYECKUE
ABJICHUA (IIPOLIECCHI), MCHOJB3Ys (U3MUECKUE BEJIMYUHBI: AIEKTPUUYECKHUI 3aps,
AIIEKTPUYECKOE T0JIe, HAPSKEHHOCTD I0JIS, MOTEHIMa, Pa3HOCTh MOTEHINAJIOB;
NPy OINMUCAHUU TMPABWIHHO TPaKTOBaTh (PU3MYECKHI CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI,

yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMH
BEJIMYMHAMM; aHAIM3UPOBaTh (PU3NYECKHE TMPOIECCHl U SIBICHHS, MCIOIb3YS
(bu3nYecKre 3aKOHBI M IPUHITUIIBL: 3aKOH BceMupHoro Tsarotenus, I, I u 111 3akons
HbpioToHa, 3aKkOH COXpaHEHHS] MEXaHMYECKOM SHEpPruu, 3aKOH COXPAHEHHS
UMITYJIbCA, MPUHUHUI CYNEPIO3UIMU CHJI, MPUHIIUI PAaBHOMNPABUS MHEPIUATBHBIX
CUCTEM OTCUYETA, MOJIEKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOEHHs BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEIHEW KWHETUYECKON SHEPIHMH TEIUIOBOIO JIBHIKEHHUS
MOJIEKYJT C aOCOJIIOTHOM TeMmIepaTypoil, MEpBbId 3aKOH TEPMOJUHAMUKH, 3aKOH
COXPAaHEHMS DIIEKTPUYECKOTO 3apsja, 3akoH KyinoHa, mpu 3TOM pasinyarhb
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MareMaThuyeCcKOe BBIPAKEHHE U YCIIOBUS
(rpaHu1bl, 00JACTH) MPUMEHUMOCTH;

OOBSACHATHL OCHOBHBIC MPUHIMIBI JCUCTBUS MAaIlIMH, TPUOOPOB M TEXHUYECKUX

YCTPOMCTB; pa3iauyarh yCJIOBUA MX O€30MAaCHOT0 MCIOIb30BAaHUS B MOBCEAHEBHOM
KU3HU;
BBITIONHSATH SKCIIEPUMEHTHI 10 MUCCIETOBAHUIO (DM3HUUECKUX SBJICHUN U MTPOLIECCOB C
MCIIOJIb30BAHUEM TIPSIMBIX, ¥ KOCBEHHBIX H3MEPEHUH, MpuU 3TOM (HOPMYIHPOBATH
mpoOieMy/3agady U TUNOTE3y y4eOHOTO JKCIEPUMEHTa, COOMparh yCTAHOBKY W3
MIPETIOKEHHOTO 000PYAOBaHMS, POBOUTE OTBIT U (hOPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3UYECKUX BEIIUYUH, IIPU ITOM

BBIOMpATh ONTUMANBHBIN CHOCOO M3MEPEHUS W MCIOJIb30BaTb U3BECTHHIE METOJIBI
OLICHKH MOTPENTHOCTEN U3MEPEHUM;
MCCJIEeI0BaTh 3aBUCUMOCTH MEXAY (PU3NYECKHMMH BEJIMYMHAMU C UCIOJb30BAHHEM
NpSIMBIX ~ U3MEPEHUM, TPU DTOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCUPOBATH
pe3yabTarTbl MOTYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEIMYMH B BHUAE TAONHI] U
rpaduKoB, enaTh BHIBO/BI IO PE3yJbTaTam HCCIIeIOBaHUS;

coOroniaTh npaBuiia 0€30MacHOro TpyAa MpH MPOBEACHUH UCCIIEI0OBAaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTA, y4eOHO-UCCIEA0BATEIbCKOM U MPOEKTHON JESTEIbHOCTH
C MCTOJIb30BaHUEM U3MEPUTENBLHBIX YCTPOUCTB U JaOOPaTOPHOTO 000PYI0BAHUS;

pemarh pacy€THbIC 3a7ayu C SIBHO 3aJlaHHON (DU3UYECKOM MOJENbI0, HCTOIb3YS
(dbu3NYecKre 3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaJW3a YCJIOBHS 3a/laud BHIOWPATh
(U3UYECKYIO0 MOJICIb, BBIICTATh (PU3MUECKUE BETUYUHBI U (HOPMYJIIbI, HEOOXOANMbBIC
UIsi €€ pelIeHUsl, TPOBOJUTH PACU€Thl M OLEHHBATh PEATBHOCTh MOJYYEHHOTO
3HaYEHUs (PU3UUECKON BETUUUHBI;

pelath KavyeCTBEHHbIE 3aJayd: BBICTPAMBATHh JIOTUYECKH HENPOTHUBOPEUYUBYIO
LEMOYKY PpACCY)KICHH C OMOpPOd Ha HM3yYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nUecKre SBJIEHUS; UCIOJb30BATh NMPHU PEHICHUH YYEOHBIX 3a]au COBPEMEHHBIE
MH(pOpPMaIIMOHHBIE TEXHOJIOTHUU JIJIS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUY U
Npe/ICTaBleHUsT Yy4eOHOM W Hay4yHO-TIONMYJSpHOM HHOOpPMALMK, MOJYYEHHOU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyt0 HH(POpPMAIIHUIO;
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MPUBOJIUTH NPHUMEPHI BKJIaJa POCCUHUCKHX MU 3apyOCKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B MOBCEAHEBHOM >KHU3HU JUIS
oOecrieyeHus: 0€30MACHOCTH MpHU OOpalleHUuH ¢ NpudopaMu U TEXHUUYECKUMU
YCTPOMCTBAMHU, ISl COXPAHEHHUS 370POBbS M COONIONEHUS HOPM HKOJOTUYECKOTO
MOBEAECHUS B OKPYXAIOIIEH cpele;
paboTaTh B TPYIIE C BHIMOJIHEHUEM Pa3IUYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, pPAHOHAIBLHO PACTIPENCNSITh OOS3aHHOCTH | TUIAHUPOBATH
NEATENIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aICKBATHO OLICHUBATh BKJIAJT KAXJOTO
13 YYaCTHUKOB I'PYIIIBI B PEIIEHNUE PacCCMaTprUBaEMO TPOOIEMBI.
JEMOHCTPUPOBATh HAa TpUMEpax poib U MecTOo (HU3UKU B (QOPMHUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPa, B PAa3BUTHM COBPEMEHHOW TEXHHKH H
TEXHOJIOTUM, B TMPAKTUYECKON JEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh M €IMHCTBO
(bu3nYeCcKOl KapTUHBI MUPA;

YUYUTBIBaTh TPAHUII IPUMEHEHUS M3YUYCHHBIX (PU3MYECKUX MOJIENIeH: TOUCUHBIN
AIIEKTPUYECKUN 3apsll, Jyd CBETA, TOYEUHbIM HCTOYHUK CBETA, SACpHAs MOIEIb
aroma, HyKJIOHHasi MOJIeJIb aTOMHOTO si/ipa IPU pelieHud GU3NUeCcKuX 3a1ay;

pacnio3HaBath (pusmyeckue sBICHUS (MPOLECCh) M OOBACHATH MX Ha OCHOBE
3aKOHOB AJIEKTPOAMHAMUKHA W KBAHTOBON (PU3MKH: dJIEKTPUUYECKas MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE JEWCTBHS TOKAa, B3aUMOJEHCTBHE
MarHuTOB, 5JIEKTPOMAarHWTHasT WHAYKIUS, JEMCTBUE MArHUTHOIO TOJsA Ha
MPOBOJIHUK C TOKOM U JBHXKYILIUKCS 3apsil, JIEKTPOMAarHUTHbIEC KOJIEOAHUS U BOJIHBI,
IIPSMOJIMHENHOE  pAacCIpOCTpPaHEHUE  CBE€Ta,  OTPaKCHUE,  IPEIOMIICHHE,
uHTepdepeHusa, AUPpakius W OOISIpU3alnus  CBETa, JAHNCIEPCHS  CBETA,
dbotornekrpuueckuilt r3dpdext (Ppororddekrt), cBeTOBOE NaBICHUE, BOZHUKHOBEHUE
JMHEWYaToOro CHEKTpa aroMa BOAOPONA, €CTECTBEHHAs W HCKYCCTBEHHAs

PaaArOaAKTUBHOCTD,
OIMMCBIBATL  M3YUYCHHBLIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘{eCKI/Ie, MAarHuTHBIC,
OIITHYCCKHUC, QJICKTPUUCCKYIO MMpOBOAUMOCTD Pa3JINYHbIX cpezl) 151

AIIEKTPOMArHUTHBIE SIBJICHUSI (TIPOLIECCHl), HCHOIb3ys (PU3MUYECKUE BEITUYUHBI:
AIIEKTPUYECKUIN 3apsili, CUJla TOKa, AJIEKTPUUYECKOE HAIPSIKEHUE, JIICKTPUUYECKOE
COMPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIKYIIAas cuia, paboTa Toka,
WHIYKIUS MarHUTHOro nmossi, cuia Awmmepa, cwia JlopeHua, WHIYKTUBHOCTH
KAaTyLIKW, DHEPrus SJIECKTPUYECKOTO0 M MArHUTHOTO IIOJEH, MEPUOI M YacToTa
KojieOaHuil B KojeOaTenpbHOM KOHTYpe, 3apsj M CWia TOKa B TIpolecce
TapMOHUYECKHX DJEKTPOMATHUTHBIX KoJeOaHWii, (OKyCHOE pacCTOSHHE U
ONTUYECKasl Cuia JIMH3bI, MPU ONKHCAHWU MPABUIBLHO TPAKTOBATH (PU3UYECKUIT
CMBICJI UCTIONB3YEMBIX BEJIMUMH, UX 0003HAYCHUS U €UHULIbI, YKA3bIBaTh (POPMYIIHI,
CBSA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIWYMHY C JPYTMMHU BEJIWYHMHAMU;
OMUCHIBATh U3YyUYCHHBIC KBAHTOBBIE SIBJICHUS U TMPOIECCHI, UCIOJIB3Ys (Pu3nueckue
BEJIMYUHBL: CKOPOCTh JJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTAa CBETA,
SHEPrusi U UMNYJIbC (POTOHA, MEeproa Mojypacnaaga, IHEPTUsl CBSI3U aTOMHBIX sIIep,
Opy ONUCAHWM TIPABWIBHO TPAKTOBaTh (PU3MYECKUNA CMBICT HCIOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAUCHUS MW EIAUHUIBI, YKa3bIBaThb (DOPMYIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3WYECKYI0 BEIIMYMHY C JIPYTUMHU BEITUYHMHAMH, BBIYUCIISATH 3HAYCHHE
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bu3znyeckoil BENWYMHBI, AHATWU3UPOBATH (PUIUUYECKUE TMPOLIECCHl W SBICHUSA,
UCTIONB3yd  (M3WUECKHe 3aKOHbl W NpUHIUNBL  3akoH Owma, 3aKOHBI
IIOCJIEZIOBATEIBHOIO W MApaJUIEIbHOIO  COEAMHEHHS IPOBOJHUKOB, 3aKOH
Jlxoyns—JleHma, 3akoH AIEKTPOMArHUTHON WHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO
pacnpoCTpaHEHUsI CBETA, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA,
ypaBHeHue OWHITEHHa st Qorodddexra, 3aKOH COXpAHEHUS SHEPruu, 3aKOH
COXpaHEHHUS HUMIYJIbCa, 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsiia, 3aKoH
COXpaHEHHUs] MacCOBOIO 4YMciia, MOCTyNaThl bopa, 3akOH paJrOaKTUBHOIO pacnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (OpPMYIMPOBKY 3aKOHA, €r0 MaTreMaTH4ecKoe
BBIp@XEHHE M YCJIOBHS (TpaHULbI, OOJACTH) TNPUMEHUMOCTH; OIPENEATh
HafpaBJCHUE BEKTOPAa WMHAYKIMM MAarHUTHOTO TOJI MPOBOJHHKA C TOKOM, CHJIBI
Amnepa u cunbel JIOpeHIa; CTPOUTh M OMNMCHIBATH M300pa)K€HUE, CO3JaBAEMOE
TUTOCKUM 3€PKaJIOM, TOHKOW JIMH30M; BBITTOMHATH SKCIIEPUMEHTHI MO0 UCCIIEOBAHUIO
¢bu3nyecKux SBIECHUI W TPOILECCOB C MCIOIB30BAHMEM MPAMBIX, U KOCBEHHBIX
M3MEpEHU: Tpu 3TOM (HOpPMYIHpOBaTh MpoOIEMy/3aJady M TUIOTE3y Y4eOHOTro
AKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHus, TIPOBOIUTH
OTBIT ¥ (POPMYIIUPOBATH BBIBOJIBI; OCYIIECTBISITh PSIMBIE U KOCBEHHBIC U3MEPCHHUS
(¢u3NYECKUX BEJIWYUH, NPU ATOM BbIOHMpaTh ONTHUMAJIBHBIN CIOCOO U3MEpPEHUs U
UCIOJIb30BATh U3BECTHBIE METO/IbI OLICHKH MOIPELIHOCTEN U3MEPEHUI; NCCIIEI0BATh
3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C UCHOJIb30BAHMEM HPSIMBIX W3MEPEHUI: MpH
TOM  KOHCTPYUpPOBaTb YCTAaHOBKY, (DUKCHPOBAaTh pE3yjibTaThl IOJTYYEHHON
3aBHCUMOCTHU (PU3MUECKUX BEJIMYUH B BUE TAaOIUI] U rpadUKOB, 1€71aTh BHIBOBI MO
pesyibTraTaM HUCCIEIOBaHHUS; COONMIonaTh MpaBuwiia O€30MacHOTO Tpyda IpHU
MIPOBEICHUH UCCIIeZIOBaHUIN B pamKax y4eOHOTO IKCTIIEPUMEHTA,
y4€0HO-UCCIIEOBATENBCKOM W IMPOEKTHOM JEATEIBbHOCTH C HCIHOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB M JTa0OpaTOPHOTO O0OOpPYIOBAaHUS; peIIaTh PacuETHHIC
3a/laud C SIBHO 3aJJaHHON (PM3MYECKON MOJEIBIO, UCHOIb3Yysl (PU3NUECKUE 3aKOHBI U
MPUHIINIIBI, HA OCHOBE aHalM3a YCIOBHS 3a/aud BhIOWpaTh (U3MUYECKYIO MOECIb,
BBIICTISITh (PU3WYECKUE BEIMYMHBI U (OPMYJBI, HEOOXOAUMBIE ISl €€ pelieHus,
NPOBOUTH PACUYETHl M OIICHUBATH PEATHHOCTD MOTYYCHHOTO 3HAYCHHSI (DU3HUECKOM
BEJIMYMHBI,  pellaThb  KAYECTBEHHbIE  3aJayM:  BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LENOYKY PACCYKIEHUI € OMOpOoH Ha HU3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTU U (pU3MUECKHUE SIBICHMS;, MCIOJIb30BATh MPU PELICHUH YYEOHBIX
3aJad  COBPEMEHHble  HMH()OpPMALMOHHBIE  TEXHOJIOTMHM  JUIs  IIOMCKA,
CTPYKTYPUpPOBaHHUS,  WHTEpIpEeTallMM W TPEeACTaBiIeHUs  y4eOHOH
HAy4YHO-TIOMYJISIPHON  MH(pOpMAIMK, TMOIYYEeHHOM W3 PAa3IUYHBIX HCTOYHHKOB,
KPUTHYECKH aHAJIM3UPOBATh MOMydyaeMyl HH(OpMaIMio; OOBSCHITh MPUHLIHUIIBI
JACHCTBHSI MalllH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh yCIOBHUS UX
0€3011acHOTO MCTOIH30BAHUS B MIOBCEAHEBHOW JKU3HH, IPUBOIUTH MPUMEPHI BKIIaAa
POCCUICKHUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B pPA3BUTHUE HAYKU, B OOBSICHEHUE
MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKHU M TEXHOJOTHIA; UCIIOIb30BaTh
TEOPETUYECKUE 3HAHUS TO (HU3MKEe B TOBCEIHEBHON >XM3HHM i OOeCreueHUs
0e30MacHOCTH MpU O0paIleHNuH ¢ MPUOOPaMH U TEXHHYECKHUMH YCTPOUCTBAMHU, IS
COXpAaHEHHUs! 370pPOBbsl M COOJIONEHUS HOPM DKOJIOTMYECKOTO TIIOBEACHHS B
OKpy’Karolllel cpefie; paboTaTh B IPYMIE C BBIIOJHEHUEM Pa3IMUHbIX COLUAIbHBIX
poJiell, IaHupoBaTh pabOTy IPYMIIbI, PAMOHAIBHO PACHPENCNIATh 00A3aHHOCTU U

12



IUTAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CHUTYalHsAX, AJIEKBATHO OLICHWBATh
BKJIQJl K&KJIOTO U3 YYACTHUKOB I'PYMIbI B PEIICHHE pACCMaTPUBAEMOM MPOOIEMBI.
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3. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEIMETA

3.1. O0bem yueOHOro npeamMera U BUAbl y4eOHOM padoThI

Bun yuyeO6Hoi padoThl

Oovem uacos

O0bém padoThHI 00YHAKIIUXCH B aKAJIeMHUYECKUX Yacax 182
(BCero)
O0bém padoThl  00yYAKIIUXCHA BO B3aHUMOACHCTBMH C 158
npemnojgaBaresjiemM (Bcero)
B TOM YHCJIC:
JICKIIUH, YPOKHU 78
MPAKTUYCCKUE 3aHSITHUS 40
J1a00PATOPHBIC 3aHSATHS 40
IIpomesxkyTouHasi arrecrtanusi B hopme: 24

1 cemecTp — PK3aMEH

2 CeMeCTp — DK3aMeH
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3.2 TemaTH4yecKuii IVIAH U collep:KaHue YueOHOro npeamera «Dusukay

TeMaTn4ecKH 06b | OcHOBHBIC BUABI
eM
e 6J0KH, OcHoBHOe coxep:kanne uaeg | ACATENLHOCTH
TeMBbl. g | OOyuaommxcs
BBenenue. 2
Pazgea 1. Mexanuka.
Tema 1.1. ConepkaHue yueOHOro Marepuania. M3y4eHUE HEPABHOMEPHOTO
Kunemarnka. JIBIDKCHUS C TICITHIO
1. Mexanunueckoe aBmxeHue. Cuctemsl oTcu€ra. PABHOMEPHOE NPSAMOIMHENHOE JBUKECHHUE. 2 OIpEEeICHUS MTHOBEHHOU
XapaKTepuCTUKN MEXaHUYECKOTO JIBMKCHHUS: TIEPEMEIICHHE, CKOPOCTh (CPEAHSst CKOPOCTh, CKOPOCTH; UCCIIEIOBAHHE
MTHOBEHHAsI CKOPOCTH). COOTHOIICHUS MEXIY
OTHOCHUTEILHOCTh MEXaHUICCKOTO JBIKCHHUS. My TSIMU, TPOUICHHBIMHU
TEJIOM 3a MOCJIeI0BATEIbHbIC
2. PaBHOyCKOpEHHOE IPSAMOJIIMHEHHOE ABIKEHHE. YCKopeHue. CBOOOHOE MaieHHe. YCKOpEHUe 2 PaBHBIC IPOMEXKYTKH
CBOOOHOTO TaICHUS BPEMEHHU, TpH
PaBHOYCKOPEHHOM JIBHIKEHUU
C Ha4YaJIbHOM CKOPOCTHIO,
3.KpuBoauHeiHOE ABMKEHHE. [[BUKEHNE MAaTEpUAIBHON TOYKH MO OKPYKHOCTHU C MOCTOSHHOM 2 paBHOiT Hyr0; Penrenne
10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHENHAs: CKOpocTh. [lepuon u yactora oOpamieHus. pacuCTHRIX 3a71a4 C ABHO
LlenTpoCTpEMUTEIBHOE YCKOPEHHE. 3a/1aHHOI (HU3nYecKoi
MOJICTIBIO C UCIIOJIh30BAaHUEM
[IpakTnueckoe 3ansaTue: Penienue 3a1a4 Ha pac4€T KUNHEMAaTHUECKUX BEJTUYHH 2 | ocHOBHEIX popmy:
PAaBHOYCKOPEHHOTO JIBUKEHUS. kuHeMaTHkH. [loctpoenne u
Pemenue 3aa4 Ha pacuy€T yCKOpEHHUS. aHanus3 rpaguKoB
3aBUCUMOCTEMN
IpakTuueckoe 3ausThe: PeleHue 3a1a4 Ha Pacyér HEHTPOCTPEMHUTEIBLHOTO YCKOPEHUS. 2 | KHHCMAaTHHCCKUX BEJIMYUH OT
BPEMEHH JIsl pABHOMEPHOTOH
JlaGoparopHas pabora: «OnpeeneHne yCKOpeHus Tea PH PABHOYCKOPEHHOM JIBUYKEHUH 2 | paBHOYCKOPCHHOIO
MPSAMOJIMHEWHOTO JBUKCHUSI.
Jla6oparopuas pabota: «3ydenne JBIKEHUS TeNa M0 OKPYKHOCTH 7 | PacnosHasaiue gusmieckux

SIBJICHUH B y‘leGHHX OIIbITax
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U OKPY>KatolLeH HKU3HH:
paBHOMEpPHOE U
PaBHOYCKOPEHHOE
NPSMOJTMHEWHOE JIBMKEHHE,
CcBOOOMHOE MaJCcHUE TEIl,
JIBY)KEHHE IO OKPY>KHOCTH.
Onucanne MEXaHU4eCKOro
JIBVDKEHUS C
UCIIO0JIb30BaHUEM
($u3NYECKUX BEJIUYHUH:
KOOpAMHATA, IyTh,
nepeMeIeHne, CKOpoCTh,
YCKOpEHHE.

Tema 1.2.
Jnnamuka.

Coneprkanre y4eOHOro Marepuana.

1.ITpunuun otHocutenbHocTH ["anunes. [lepblii 3akoH HproToHa. THEpUHaIbHBIE CUCTEMBI OTCUE

Macca tena. Cuna. Bropoii 3akoH Herotona. Tpetnii 3akoH HproToHa.

2. 3akoH BcemupHoro tarorenus. Cuna tsxectu. [lepBas kocMuueckas ckopocTs Bec.
HesecomocTsb .

3.Cuna ynpyroctu. Buasl Tpenus (1mokosi, ckonbxenusi, kauenus). Cumna tpenus. Cyxoe TpeHue.

Cuna TpeHus CKOJIbKEHUs U cuita TpeHus nokosi. Koaddumment tpenus. Cuina conpoTUBICHUS
IIPU JABUKCHUU T€JIa B )KUAKOCTH WJIM ra3a

3. [locTynarenbHoe U BpaliaTelbHOE ABM)KEHNE a0COIIOTHO TBEPAOTO Tesia. MOMEHT CHIIbI
OTHOCHUTEJIHO OCH BpaieHus. [lnedo cumnpl. YcinoBus paBHOBECHUs: TBEPAOTO Tea.

HpaKTI/I‘-IeCKOC 3aHsATHE: Pemenue 3ama4d Ha pacyeT CUJl.

[IpakTnueckoe 3ansarue: Pemenne 3a1a4 Ha 3akoHbl HproTOHA

JlaboparopHas pabora: «OmnpeneneHue >KkeCTKOCTH MPYKIUHBD)

JlaboparopHas padora: «OnpeneneHue KodPPUITUSHTa TPEHUS CKOIBKESHUSD)

CpaBHeHHE Macc
B3aUMOJICHCTBYIOLIUX TEJl.
H3ydeHue 3aBUCUMOCTH
CUJIbl YIPYTOCTH OT
nedopmaruu; cpaBHEHHUE CHTT
TPEHHUsI IOKOSA, KAaUeHUs U
ckonbxkeHust. OObsICHEHNE
HeBecoMocTu. [IpoBenenue
9KCIIEPUMEHTA:
HCCJIEI0BAaHNUE 3aBUCUMOCTHU
CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U
pesunonedopmaruu;
U3y4deHHue JBIKEHUs Opycka
10 HAKJIOHHOM MJIOCKOCTH;
MCCJIEI0BAHNUE YCIOBUI
paBHOBECHSA TBEPIOIO TElA,
MMEIOIIIETO OCh BPAILEHHUS.
OObsicHeHUE 0COOEHHOCTEN
pPaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
PSIMOJTMHEMHOTO JIBHXKEHUS,
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Ha60paTopHa;1 pa60Ta: ((MSy‘lCHI/Ie paBHOBECHA TCJ IMOJ JIECTBUEM HECKOJIBKUX CHII»

JlaGoparopHast pabota: «3ydyeHue IBUKEHUE Tea M0 OKPY>KHOCTHU MO/ ACWCTBUEM CHIIBI TSKECTH
YOPYTOCTH.

CBOOOIHOTO MaJCHUs TEJl,
JIBUKEHUS 110 OKPYKHOCTH
Ha OCHOBE 3akOHOB HbI0TOHa,
3aKOHA BCEMUPHOTO
tarorenus. OObICHEHUE
OCHOBHBIX MTPUHITUIIOB
JICUCTBHUS NOAIIMITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHHSI.
OObsICHEHUE IBHIKCHUS
MCKYCCTBEHHBIX CITYTHUKOB.
Pewenune pacu€THeIX 3a1a4 ¢
SIBHO 3aJJaHHOM (PpU3HUYECKON
MOJICTIBIO C MICITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H (popmyI
InHaMUKH. PacniosHaBanue
($U3NYECKUX SBJICHUHN B
y4eOHBIX OMBITaX U
OKPYXKAIOILEH KU3HU:
WHEpLIMs, B3aUMOJICHCTBHUE
Tes. AHaIM3 PU3NUECKUX
MIPOIIECCOB U SIBJICHUM C
HCTI0JIb30BAHUEM 3aKOHOB U
MIPUHIIMIIOB: 3aKOH
BCEMHUPHOTO TATOTCHUS
tarotrenus, I, I u III 3akoHbI
Hprorona, mpuHumn
CYNEpIIO3ULIMU CHUJI, TPUHIUI
paBHONIPaBHOCTH
MHEPILHATbHBIX CUCTEM
oTcuéra

Tema 1.3.
3aKoHBI
COXpaHEHHUSI.

Q :g )ICPIKAHNEC ngi ng )0 MATepUaliad.

1.MMnynbc. 3aKOH COXpAaHEHUsI UMITYIIbCA.

2.Pabora. DHeprusi. MomHOCTh. 3aKOH COXPAHEHUS] MEXaHUYECKOM YHEPTHH.

[IpoBenenue skcepuMeHTa:
u3yudeHue abCoItOTHO
HEyHpyTroro yaapa c
IMOMOMIBIO IBYX OJMHAKOBBIX
HHUTSHBIX MasTHHKOB;

17




HpaKTI/I‘—IeCKoe 3aHATHE: Pemenne 3a1a4 Ha 3aKOH COXpaHCHUA UMITYJIbCA.

[IpakTudeckoe 3ansaTre: Pemenne 3a1a4 Ha 3aKOH COXPaHEHHsI SHEPTHH.

JlaGopatopHas pabora: «/3yueHue ynpyroro yaapa AByX Te»

UCCIIEIOBaHNE CBSI3U pabOThHI
CHWJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUH TeNa
Ha MpUMepe pacTsHKEHUs
pe3nHOBOrO KryTa. OLeHKa
a0COJIOTHBIX U
OTHOCHUTEJIBHBIX
MOTPELIHOCTEN U3MEPEHUI
(GU3NUECKUX BETUYHH.
Pemenne pacu€rHbIX 3a1a4 ¢
SIBHO 3aJJaHHOU (hHU3HUECKOM
MOJIEJIBIO C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopMy
JTUHAMHUKU ¥ 3aKOHOB
coxpaHeHus. Pemenne
KaueCTBEHHBIX 3a]1a4 C
OIOPO¥ HA U3YUYECHHBIE B
paszaene «MexaHuKka
3aKOHBI, 3aKOHOMEPHOCTHU U
¢du3nUeckue SBICHUS.
Onucanue MEXaHUYECKOTO
JIBUKEHHUS C
MCIIOJIb30BaHUEM
(U3NIECKUX BETMYNH:
MMITYJIbC T€Ja, KHHETUYECKas
SHEprus MOTEHINAIbHAS
JHEPrus, MEXaHU4ecKast
pabota, MexaHu4eCcKas
MOIIHOCTb. AHAJIN3
(U3NUECKHX MPOLIECCOB U
ABIICHUH C UCIIOJIB30BaHUEM
3aKOHA COXpaHEHUS
MEXaHUYECKON DHEPTHH,
3aKOHA COXpaHEHUS
umnynbsca. OObsiCHEHHE
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OCHOBHBIX ITPUHIIMIIOB
JEHCTBUS U MPAKTUYECKOTO
IIPUMEHEHNS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK:
BOJIOMET, KOIIEP, IPYKUHHBIN
nuctonet. O0bsicHeHue
JBUKECHUS PAKET C OMIOPOM Ha
U3y4YeHHbIe (PU3NYECKUe
BEJIMYUHBI U 3aKOHBI
MEXaHUKH.

Tema 1. 4.
Mexanndeckue
KOJIeOaHusg 1
BOJIHEI.

Conepkanre yueOHOro MaTepuana.

1. Mexanudeckue koyie0aHus. AMIUTUTYA, IEPUO, YacToTa, ¢aza konedbanuii. CBOOOIHBIC U
BBIHY)KJICHHbIE KojieOaHus. Pe3oHaHc.

2.Mexannueckue BosiHbl. CBOWCTBAa MEXaHUYECKUX BOJIH. 3BYK. 3BYKOBbIE BOJIHHBI.
PacnpocTpaHeHue 3Byka, CKOPOCTb 3BYyKa...

JlabopartopHas pabora: «3roToBieHne MasiTHUKA U OMPEeIeHUe IEPUOo/ia €ro KoieOaHui»

JlaGoparopHast pabota: «3ydyeHue IBUKEHUS Teja [0 OKPYKHOCTHU MO JeMCTBUEM CUIT TSKECTH
U yIpyTroCTH»

Jlabopatopnas paborta: «VccnenoBanrue 3aBUCUMOCTH TIEPHOJIA U YaCTOTHI CBOOOTHBIX
KOHe6aHHI>'I HUTAHOT'O MasiTHHUKA OT €TI0 JJIUHbBD)

Uccnenosanne napaMeTpoB
KoJ1e0aTEeNbHON CHCTEMBI —
nepuosia, 4acToThl,
aMILTUTYIBI U (pa3bl
KoJieOaHui (TIPy>KMHHBIHA
W/WTH MaTeMaTu4eCKUi
MasTHUK). Habmronenue
3aTyXarolmx KoJaeOaHuu.
HccnenoBanue cBONCTB
BBIHYK/ICHHBIX KOJICOaHUH.
HaGmronenue pezoHanca.
IIpoBenenue 3xcniepuMenTa:
MCCJICIOBAHNUE 3aBUCUMOCTH
nepro/ia MaIbIX KOJICOaHH
rpy3a Ha HUTH OT JJTUHBI
HUTHU U Macchl rpy3a; OneHka
a0COFOTHBIX B
OTHOCHUTEJIbHBIX
MOTPENIHOCTEN U3MEPEHUN
(bU3NYECKUX BEIUYHH.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 3aJJaHHOM (U3HIECKON
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MOJICJIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U
dbopMyI1, OMHCHIBAIOLITIX
MexaHmdeckue .Onucanue
MEXaHUYECKHX U C
HCIIOJIb30BaHUEM
bu3NYECKUX BEIUYUH:
MIEPHUOJT ¥ 9aCcTOTa
KoJIeOaHM, aMIUTUTY/Ia U
¢aza xonebaHui, 3apsa u
CHJIa TOKa B TADMOHHUYECKHIX
KoncOanusax. Pemenue
KayeCTBEHHBIX 3a/1a4 C
OIOpOI HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIIMCHIBAIOIIIE
MEXaHMYECKHE KOJIeOaHusl.

Pazpgea 2. MoaekyasapHas GU3HKA ¥ TEPMOAHNHAMHKA.
Tema 2. 1. Coziepkanne yueOHOro MaTepuana. IIpoBeneHue sKcrepUMeEHTa:
OcHOBEI 1. OcHOBHBIE MOJIOKEHUS MOJIEKYIIIPHO-KUHETUYECKOM TEOPHH, UX ONBITHbIE 00OCHOBaHMUS. OnpeaCICHUE MACChI BO3AyXa
MOJICKYJISIPHO-KM | Macchl ¥ pa3Mmepbl MoJieKyll. KonmmyecTBo BemecTsa. TemoBoe ABUKECHUE. B KJIAaCCHOM KOMHAaTe Ha
HETHIECKON 2. Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KNHETUUYECKON TEOPUH OCHOBE H3MepeHni 00bEMa
TEOPUHU KOMHATBI, JABJICHUS u

NACAJIBHOIO I'a3a.

3. YpaBHeHue MenpeneeBa- Knanetiporna. I'a30Bbl€ 3aKOHEL

HpaKTI/I‘ICCKOC 3aHsATHE: Pemenne 3aJa4 Ha OCHOBBEI MOHeKYJIHpHO-KI/IHCTI/I‘ICCKOﬁ TCOPHH.

Jlabopatopnas pabota: «HabmogeHus: MOJIEKYJIIPHOTO B3aUMOJICHCTBUS TEI

Jlabopatopnas pabota: « OnpenereHrue CKOPOCTH TEIUIOBOTO ABUKEHUS Ta30B)

TEMIIEPaTyphl BO3AyXa B HE;
HUCCICOOBAHUEC 3aBUCUMOCTHU
MEXIY napamMeTrpaMu
COCTOSIHUS pa3peskeHHOTO
rasza. Omenka aOCOJIOTHBIX U

OTHOCHUTEIIbHBIX
MOTPEUIHOCTEN  M3MEPEHUI
buznyecKux BEJINYMH.
OObsicHeHNE OCHOBHBIX
NIPUHIUATIOB JEUCTBUN

TepMoMeTpa U Oapomerpa U
YCIOBHM HMX 0€30macHOro
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HCITOJIL30BaHUS B
TTOBCETHEBHOM JKU3HH.
PacnioznaBanue ¢uznueckux
SIBIICHUM B YUEOHBIX OIBITaX
U OKpYXawoleh  KU3HU:

g dysus, OpOyHOBCKOE
JBUKCHHUE. Onucanue
TETUIOBBIX SBJICHUI c
MCIIOJIb30BaHUEM
duznyeckux BEJINYUH:
JaBJICHUE Ta3a, TeMIIepaTypa,
cpenHsis KMHETHYECKas
JHEprus XAa0THYECKOTO
JBUKECHUS MOJIEKYI,
CpEIHEKBaAPATUYHAS

CKOPOCTBMOJIEKYNI.  AHau3
(GU3HYECKUX TMPOIECCOB M
SIBIICHUM C MCIIOJIb30BaHUEM
MKT, ra30BBIX 3aKOHOB,

CBA3U cpenHeu
KHHETUYECKOU JHEPruu
TEIIOBOIO JIBUKECHUS
MOJEKyl ¢  abCOJMIOTHON
TEMIIEpaTypou. Pemenne
pacuéTHBIX 3aJad C SIBHO
3a/laHHOM du3naeckoi

MOJICTIbIO C HCIIOJIb30BaHUEM
OCHOBHEIX Tojoxenuii MKT,
3aKOHOB u hopmy
MOJIEKYJISIPHOM bu3HKH.
Pabora B rpynmax mnpu
MJIAaHUPOBAHUH, TPOBEACHUH
u HUHTEpIpeTauu
pe3yabTaToOB OTIBITOB i
aHAIW3C  JONOJHHUTEIbHBIX
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Conepxanue yuyeOHOro Marepuana.

2.2 OCHOBBEI
TePMOAUHAMUKU

HNCTOYHHUKOB I/IH(I)OpMaI_II/II/I o
TEME

Buytpennsist sneprus. Konnuectso temnotsl u pabora. Pabora raza. 3akoHbl TEPMOIUHAMUKH

[IpakTnueckoe 3anarue: Pemenne 3ama4 no teme: « IIpuMeHeHue nepBoro 3akoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.»

[IpoBenenue sKcnepuMeHTa:

U3MepeHue YAEIBbHOU
TEILIOEMKOCTH BEILICCTRA.
Ouenka  aOCOIIOTHBIX M
OTHOCHTCIIBHEIX

IOIPEIIHOCTEN  M3MEPEHUNU
buznyeckux BEJINYUH..
OObscHEHUE MPUHIUIIOB
JEUCTBHUSA u YCIIOBHM

0€30I1aCHOT0 UCIIOJIH30BAHUS
B  IIOBCEIHECBHOM  KU3HU

JIBUTATEIIs BHYTPEHHETO
CropaHus, OBITOBOTO
XOJOAWIbHUKA,

KOHauIMoHepa.  OnucaHue
CBOMCTB Te€l M TEIUIOBBIX
SIBJIEHUHA C HCIOJIL30BaHUEM

du3ndecKux BEJTMYHH:
JIaBJICHUE Ta3a, TeMIlepaTypa,
KOJIMYECTBO TEIUIOTHI,

22




BHYTPEHHSS dHEprus, pabora
raza. Pemenue pacy€THbIX
3a7ad € SBHO 3aJlaHHOU
buznyeckoli  MONEIBI0  C
UCIIOJIb30BaHUEM OCHOBHBIX
3aKOHOB u dhopmyn
MOJEKYJISIpHOH  (Gu3uKu H
TepMOANHAMUKHU.  PemeHue
KaueCTBEHHBIX  3aJad  C
OIOpOM Ha U3y4YECHHBIE B
pasznene «MonekynspHas
¢u3MKa U TEPMOIMHAMUKAY»
3aKOHBI, 3aKOHOMEPHOCTH H
¢uznueckue SIBJIICHHUSI.
PaGora B rpymmax mnpu
aHaIM3€  JIOTMOJHUTEIbHBIX
UCTOYH

Tema 2. 3. ConepkaHye y4eOHOro Marepuana. [IpoBeneHne 3KCIEPUMEHTA:

B3anmusle U3MEPEHHE OTHOCHUTEJIBHOU

MpeBpalieHus BJIQYKHOCTH Bo3ayxa. OrieHka

KHUJKOCTEN U [TapoobpazoBanue u koHaeHcanus. Micnapenue u kunenne. Teépaoe Teno. Kpucramnmyeckue u abCOMIOTHBIX 1t

ra3oB. TBEpapie amop(HBIE Tela. OTHOCHUTEJIbHBIX

Tena. MOTPEIIHOCTEN  M3MEPEHUN
bu3IIeCKUX BEJIMYMH.
H3yuenue CBOICTB
HACBIIIEHHBIX 1apoB,
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croco6oB U3MEpEHUs
BIIQYKHOCTH HaOmronenune
KUTICHUSI TP TOHMKCHHOM
JaBJICHUH, HarpeBaHus )51
TUTaBIICHHS

KPHCTaJNIN4E€CKOrO

BELIECCTBA. OObsicHeHue
NPUHIUIOB  JIEHCTBHA U
yCIOBUH 6e30macHoro
UCIIOJIb30BaHUS B
HIOBCEHEBHOI KHU3HU
TUTPOMETpa, IMCUXPOMETPA,
KaJOpUMeTpa. Nzyuenue
TEXHOJIOTU MOJTyYEHUs

COBPEMEHHBIX MaTepuajoB, B
TOM YHCIIE HAHOMAaTepHUaJoB.
Pemienne pacd€THbIX 3a1a4 ¢
SIBHO 3aJIaHHOW (hU3HUYECKOM
MOJIETBIO0 C HCIIOJIb30BaHUEM
ypaBHCHHUS TEIJI0OBOIO
OajaHca. Perienne
KaueCTBEHHBIX  3ajad c
OTIopOit HA  HM3Y4YCHHbBIC
3aKOHBI, 3aKOHOMEPHOCTH H
dbu3ndecKkue  SBJICHHS  TI0
TEME

Paznea 3. DJIEKTPOAMHAMUKA.

Tema 3. 1. ConeprxaHue yueOHOTO MarepHaia. [IpoBeneHne HKCIIEPUMEHTA:
DNeKTpocTaTHKa. U3MEPEHHUE DIIEKTPOEMKOCTU
1. Dnexrpuueckuii 3apsia. 3aKOH COXpPaHEHHUsI IIEKTPUIECKOro 3apsiaa. 3akoH Kymona. KOHJIEHCATOpa. Onenka
a0COFIOTHBIX u

2. Dnexkrpuyeckoe noje. Hanpssk€HHOCTD most. DnekTpudeckas EMKocTh. KonaeHcarop OTHOCHUTEJIBHBIX
CoenvHeHNs: KOHJIEHCATOPOB MOTPELIHOCTEN  U3MEPEHUI
bu3IIeCKUX BEJIMYMH.
W3yuenue MPUHIUIIOB

24




[IpakTrueckoe 3ansaTue: Penenue 3a1ad Ha pacy€T IEKTPOCTATUYECKUX BEJIMYUH U 3aKOH
Kynona.

[IpakTrueckoe 3ansaTe: Pemenne 3a1ad Ha pacy€T MEKTPUUECKON EMKOCTH

necTBus AIIEKTPOCKOIA,
ANIEKTPOMETPA,

KOHJIEHCATOpa. Nzyuenue
MIPUHIIATIOB JEHCTBUSU
yCIIOBUH 0€301acHOTO
MPUMEHEHUS B IPAKTHYECKOM
KU3HHU, KOTUPOBAJILHOTO
arapara, CTPYHHOTO
MpUHTEpA. Paccmotpenue
bu3nIeCcKuxX OCHOBaHMI
ANEKTPOCTATUYECKON 3aLUTHI
" 3a3eMJICHHS

anekTponpudbopoB. Pemienue
pacu€THBIX 3amad C SIBHO
3aJITaHHON (107637 K (S0 00) %
MOJIETIBI0 C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (popmyn
ANEKTPOCTATUKU.  Perienue
Ka4eCTBEHHbIX  3aJad ¢
OIOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEpPHOCTHU U
dusnyeckue SIBIICHUS
3JIEKTPOCTATHKHU.

Pacno3naBanue ¢Quznueckux
SBJICHUI B Y4YEOHBIX OIBITaxX
U OKpYXaloWEeHh  KU3HU:
3NEKTPU3aLUs Ted,
B3aUMOJICHCTBUE 3apsiioB U
0oOBsICHEHHE HMX Ha OCHOBE

3aKOHOB " bopmyn
anekTpocTatuku. OnucaHue
A3y4YEHHBIX CBOIICTB

BEIIIECTBA M AJICKTPUUECKUX
SIBJIEHUHA C MCIOJb30BAaHUEM
(hu3nIeCcKnuX BEJINYNH:
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IEKTPUYECKUI 3apsiz,

HANPSKEHHOCTh
ANEKTPUYECKOTO MOJIS
OTeHLuaN, pa3HOCTh
MOTEHIIMAJIOB,
AIEKTPOEMKOCTb. Ananuz

bu3NYeCKUX TPOIECCOB U
SBJIEHUNA C HCMOJb30BAHUEM
(bu3NYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHUS JIIEKTPUYECKOTO
3apsiia, 3akoHa  Kynona.
Pabora B rpynmax mnpu
aHaJau3€e  JIONOJHUTEIBHBIX
UCTOYHHKOB WH(OpMAIUN U
MOJTOTOBKE COOOIIEHUH O
MPOSIBJIEHUH 3aKOHOB
3IEKTPOCTaTUKHU B
OKpYXXalollel  KU3HHU U
IPUMEHEHUHU UX B TEXHHUKE

Tema 3.2.
3aKOHBI
IIOCTOSTHHOTO
TOKa.

AKAHU YCOHOIO MaTCpu.

1. IMocTosHHBIN dnekTpuUeckuil Tok. Cuia Toka, HalpsbKEHUE, SIEKTPUIECKOE COMPOTUBIICHUE.
3axon OMa 115 y9acTKa IeTH.

2. IlocnenoBarenbHOE U NapaJUIEIbHOE COSIMHEHHUE MPOBOTHUKOB.
OJ1C ucroynurka Toka. 3akoH Oma 11 IOJHON IS,

3. TemmoBoe AecTBUE AMEKTpUUYECKOTo ToKa. 3akoH J[xoynsa-Jlenma. PaboTta u MomHOCTh
TOKa

[IpoBenenune »sKcrnepuMeHTa:
H3y4YCHHUE CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB;
n3mepenne OJIC wucTouHMKa
TOKA M €ro BHYTPEHHETO
COIIPOTUBJICHUSA;

HAOMIOEHHE  DIEKTPOJIH3a.
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Jlaboparopnas pabota «l3ydeHne mapaieIbHOTO COSTMHCHUS POBOTHUKOB)

Jlaboparopuast pabora «M3ydeHne nocaeI0BaTeILHOr0 COEANHEHNS IPOBOTHUKOBY

JlaGopatopHas pabota « M3mepenune IJIC 1 BHYTpEHHETO COMPOTUBICHHUSI HCTOYHUKA TOKAY)

JlaboparopHast pabora « M3mepenne MOITHOCTH ¥ PA0OTHI DIIEKTPHUYECKOTO TOKA

NN | \OF [ \OF | 9]

Ha60paTopHa;1 pa60Ta «Onpe,ueneHI/Ie YACJIBHOI'O COIIPOTUBIICHUS MaTCpHrajia U3 KOTOPOIro
M3IroTOBJICH MIPOBOJHUK.

IIpaxktuyeckoe 3ansarue: Pemenne 3aaad Ha 3akoHEI OMa.

[\

HpaKTI/I‘ICCKOC 3aHsATHE: Pemenne 3aJ1a4 Ha IMapaJuiCJIbHOC U IMMOCJIICIOBATCIIbBHOC COCANHCHUC.

Tema 3. 3.
DNEKTPUYECKUI
TOK B Pa3HBIX
cpenax.

Conepkanne yueOHOIO Marepuaa.

1. IlonynpoBoauuku. CoOOCTBEHHAs M TPUMECHAs IIPOBOIUMOCTD MOITYIPOBOAHUKOB.
p-n- nepexon. [1onynpoBOAHUKOBBINA TUOA. DIEKTPUUECKUN TOK B METaIaX.

2.O1EeKTPUYECKUM TOK B KUJTKOCTSIX.
DNEKTPUIECKHI TOK B Tazax. JJISKTPHYCCKHUI TOK B BaKyyMe.

[IpakTuueckoe 3ansaTue: Pemenue 3a1ad mo remMe « IEKTPOITH3)

Ouenka  aOCOIIOTHBIX  H
OTHOCHTEIIbHBIX

MOTPEIIHOCTEN  M3MEPEHUN
duznyecKkux BEJINYMH.
OObscHEHUE MPUHIUIIOB
JEUCTBHUSA u YCIIOBHM
0€30MacHOr0  MpPUMEHEHUSs
aMIepMmeTpa, BOJIBTMETPA,

peocrara, UCTOYHHKOB TOKa,
OJICKTPOHArp€BaTCIbHbBIX u
ANEKTPOOCBETUTEIBHBIX
npubOpOB, TEpMOMETPA
CONPOTHUBIICHHS, BaKYYMHOTO

IMoNa,  TEPMHUCTOPOB  H
dboTope3nucTopos,
MOJIYITPOBOAHUKOBBIX
JIMOJIOB, rajabBaHUKH.

Pemenne pacy€THbIX 3amad ¢
SIBHO 3aJIaHHON (PU3HUECKON
MOJICIBIO C HCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U (popmyn
TEMBbI «ITocToSHHBIN
AIEKTPUYECKUI TOKY.
Pacno3naBanue ¢Quznueckux
SBJICHUI B Y4YEOHBIX OIBITaxX
U OKPYKaloIleW  KU3HHU:
3JIEKTpUYECKas

MPOBOIUMOCTh,  TEIJIOBOE,
CBETOBOE, XHMHYECKOE,
MarHuTHOE [CHCTBHUS TOKa.
Ananmuz AIEKTPUUECKHUX
SABJIEHUA M IPOLECCOB B
IEIsIX IMOCTOSHHOTO TOKa C
HCIIOJIb30BaHHUEM  3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
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MOCJIEZIOBATEIBHOTO u
NapajieIbHOTO  COCTUHEHHUS
MIPOBOJTHUKOB, 3aKOH
Jxoyns-Jlenna.  Omnucanue
U3yYEHHBIX CBOWCTB BEIIECTB
N JJICKTPUUCCKUX SIBJICHUU C

HCITOJIb30BaHUEM
buznyeckux BEJINYUH:
SNEKTPUYECKUNA 3apsi, CUiia
TOKa, AIEKTPUIECKOE
HanpsHKEHUPAa3HOCTh
norennmanos, JJIC, pabora
TOKa, MOIITHOCTb TOKA.
Hcnonn3oBanue
uH(}OpMaITMOHHBIX
TEXHOJIOTUM  JUIT  TIOMCKA,
CTPYKTYPHUPOBaHUS,
UHTEpIpETaII H

peACTaBICHUs HH(pOpPMALUU
MpPU TOATOTOBKE COOOIIECHUM
0 TNPUMCHCHHH  3aKOHOB
IIOCTOAHHOI'O TOKA B TCXHHKC
Y TEXHOJIOTUS

Tema 3. 4.
MarauTHOe mone.

Coziepkanne yueOHOro Marepyana.

1. BzaumopeiicTBre TOKOB. MarauTHoe nosie. MHayKIus MarHuTHOTO 1ojisi. MarHUTHBIA MOTOK.

Cuna Amnepa. Cuna Jlopenia .

3. SBnenue anekTpoMarHuTHOW MHAYKUMHU. [TpaBuiio Jlenna. Camounaykius. MHIyKTUBHOCTS.

MarauTHbIE CBOMCTBA BCIICCTBA. 3Hepr1/151 MAar"aumTHOTO II0JIA TOKa.

HpaKTI/I‘IGCKOG 3aHATHE: Pemenne 3aaa4 Ha pacycT MarHUTHOM HHAYKOWHW 1 MarHUTHOI'O ITOTOKaA.

IIpaktryeckoe 3ansatue: Pemenne 3agad Ha pacdy€T cribl AMiiepa u cuiibl JlopeHiia.

[IpoBeneHne HKCIIEPUMEHTA:
HN3Yy4YCHHUC MArHuTHOIO IIOJIA

KaTYIIKH c TOKOM,;
HCCIIEIOBAHKE NERCTBUSA
[IOCTOSSHHOIO MarHuTa Ha
paMKy c TOKOM;
HCCIIEIOBAHKE SIBJICHUS
AIIEKTPOMATrHUTHOM

WHIYKITUH. OreHka
a0COJIFOTHBIX u
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OTHOCHUTEJIBHBIX
IIOTPEUIHOCTEN  M3MEPEHUI
bu3nuecKux BEJIMYHH.
OObsicHeHue MPUHIIUIIOB
JNENUCTBUSA 151 YCIIOBUM
0€30MacHOr0  MPUMEHEHUs
MOCTOSTHHBIX MarHuroB,
3JIEKTPOMAarHuTOB,

IEKTPOJBUTATENS,

YCKOPHUTENEH 3JIEMEHTapHBIX
YacTHIL, MHAYKIMOHHOU
neuyn. PemieHne pacd€THBIX
3a1a4 Ha IIPUMEHEHHE
dopmyn Tembl «MarautHoe
noJe. OneKTpoMarHuTHas
AHAYKIUSD). Pemrenue
KaueCTBEHHBIX  3aJad  C
OIOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H
(U3NUECKUESBICHUS  TEMBI

«MarautHoe noJe.
DNeKTpOMarHuTHas

uHaykuus».  OmpeneneHue
HaTPaBICHUS BEKTOpa

MHAYKIIMA MarHUTHOTO MOJIs
IPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cunel JlopeHua.
Pacno3naBanme ¢Quznueckux
SBJIEHUN B Y4eOHBIX OIBITAX
U OKpYXKalIleW  KU3HHU:
B3aMMOJICHCTBUE MAarHuToOB,

AIIEKTPOMArHUTHAas
WHIYKITASA, nelficTBUE
MarHuTHOT'O oJIA Ha

IIPOBOJHUK C TOKOM n
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JBIKYIIMICS 3apsi. AHanu3
3JEKTPOMArHUTHBIX SIBJICHUM
C HCHONB30BAaHHEM 3aKOHA
3IEKTPOMAarHUuTHOU

WHIYKIUU. Onucanue
M3YYEHHBIX CBOMCTB BEUIECTB
u ANEKTPOMArHUTHBIX
SIBIIGHUA C WCITOJIb30BaHUEM
buznyeckux BEJINYHH:
WHJYKIUSI MarHUTHOTO TOJIs,
cuna Amnepa, cuna Jlopenna,
WHyKTUBHOCTD KaTyIIIKH,
SHEPIHsl BIIEKTPUUYECKOTO H
MarHUTHOTO MOJSH

Pasnen 4. DJIeKTPOMATHUTHbBIE KOJIeOAHUSI M BOJHbI.
Tema 4.1. ConepikaHye y4eOHOr0 MaTepuaa. HccnenoBanue mapamMeTpoB
DIIEKTPOMArHUTHBI KOJICOATeIbHOM CHUCTEMBI —

€ KoJie0aHus.

1. KoneGarenbHbili KOHTYP. CBOOOTHBIC 3JIEKTPOMAarHUTHBIE KoieOanus. BeIHy)IeHHBIC
AJIGKTPOMArHUTHBIE KosieOaHus. [lepeMeHHbIN AIIEKTPHUIECKUI TOK.

2. AktuBHOE conpoTtuBieHue. JleiicTByloliee 3HaYeHHE CUJIbl TOKA U HanpshkeHus. Konnencartop
M KaTyIIKa B LIEIU MEPEMEHHOIO TOKa. DJICKTPUUECCKUN PE30HAHC B IISIH IEPEMEHHOIO TOKA

3. Tpancdopmarop. IIponsBoncTBo, nepenada u moTpedieHne MeKTpoIHepruu. ['eneparop
HEe3aTyXarolnX KoJIeOaHUH.

HpaKTI/I‘IeCKOe 3aHATHE: Pemenne 3aJa4 Ha pvaéT AKTUBHOI'O, MTHAYKTHBHOTIO, €MKOCTHOTO
COIIPOTUBJICHUS

nepuoza, 4aCTOTHI,
aAMIUTUTYAbI u dazsl
Kosiebanuii. lcciaemosanue
IIEPEMEHHOIO TOKA B LIENH U3
HI0CJIEI0BATENILHO

COCIMHEHHBIX KOHIECHCATOPAa,
KaTyIIKU M pe3ucTopa.
Onenka  aOCONMIOTHBIX |

OTHOCHUTEJIbHBIX
MOTPELIHOCTEN  M3MEPEHUI
buznyeckux BEJINYMH.
OO0mbsicHeHne IIPUHLIAIIOB
NEUCTBUA " YCIIOBUU
0e30macHOr0  MPHUMEHEHHS
ANEKTPUYECKOTO 3BOHKA,
re’eparopa [IEPEMEHHOTO
TOKa, JIMHAM

ajiekTponiepenad.  Penienue
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pacu€THBIX 3a1a4 c
SBHO3aJJaHHOW  (PU3NUECKON
MOJIETIBI0 C HMCMOJIb30BAHUEM

OCHOBHBIX 3aKOHOB 51
bopmym, OIMHMCHIBAIOIIHNX
AJIEKTPOMArHUTHBIE
KoJIeOaHusL. Omnucanue
AJIEKTPOMATHUTHBIX
KoJIeOaHui c
HCIIOJIL30BaHUEM
du3ndecKux BEJIMYMH:
TIEPHO]T 51 4acToTa

KoneOaHuil, aMIuMTyga U
¢daza xonmeOaHuWii, 3apsag u
CHJa TOKa B TapMOHHYECKHX
SJICKTPOMArHuTHBIX

KoJIeOaHUSIX. Penienue
Ka4Y€CTBCHHBIX 3aga4 C
ONOpOil  HAa  W3yYCHHBIC
3aKOHBI,  3aKOHOMEPHOCTH,

OIIMCHIBAOIIIE
AIIEKTPOMArHUTHBIE
KoJIeOaHusL. Pab6ota B
rpynmnax Mnpy IJIaHuPOBaHUH,
IPOBEJACHHUH u
WHTEPIIPETAIIMHA PE3YJIbTaTOB
OIIBITOB, u aHaJIn3e
IOIOTHUTEIBHBIX

HCTOYHHKOB PIH(i)OpMaI_II/II/I oo
TCMEC

Tema 4.2.
DJIEeKTPOMArHUTHBI
€ BOJTHBL.
CBETOBEIC BOJHBI.

1.9neKTpOMarHuTHOE TOJIE M DJIEKTPOMArHUTHBIE BOJHBI. CKOPOCTD AIEKTPOMAarHUTHBIX BOJIH.
Nzo6petrenue paano [lomoseim. [Ipunnune! paguocsssu. TeneBuaeHue.

2.CBer Kak dIeKTpoMarHuTHas BosHa. MHTepdepennus u qudpakuus ceera. Jlucnepcus ceera.

N3yuenne oOpazoBaHus W
pacmipocTpaHeHus

MOTIEPEYHBIX W TIPOIOJIBHBIX
BOJIH. HabGmonenue
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[Ikana 3/m BonH. PaznuvHbie BUABI 2JIEKTPOMArHUTHBIX U3TYYEHHH, UX CBOHCTBA.

3. 3akoHbI OTPAXXCHUA U IPCIIOMJICHUS CBCTA. Ilonnoe BHYTPCHHCC OTPAKCHUA

4. Jlunzsl. Ontuueckue npudopsl. [locTpoenne n300paxeHus B INH3aX.

[IpakTudeckoe 3ausTue: Pemenue 3a1a4 Ha GopMyTy TOHKOH JIMH3BI

OTPAKCHUAU TPEIOMIICHHS,
uHTepepeHun "
TUQPAaKIUUd  MEXaHUYEeCKHX
BOJIH. HaOmronenue cBs3U
I'POMKOCTH 3ByKa U BBICOTHI
TOHA C aMIUIMTYIOH U

YaCTOTOH KoJICOaHUI,
3BYKOBOT'O pe30HaHca.
Hccaenosanue CBOWCTB

AIIEKTPOMATHUTHBIX  BOJH:
OTpa)keHHe, TPeJIOMIICHHE,
noJsipu3anus, — JuQpaknus,
uHTepdepenuus. 3ydenue

YCIIOBHM W3JIy4eHUS
IEKTPOMAarHUTHBIX BOJIH,
B3aUMHOM OpHUEHTALINU

BektopoB E, B, v B
ANIEKTPOMAarHUTHOM  BOJIHE.

Nzyuenue PUMEHEHHUS
AIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE u OBITY.
OObsicHeHue IIPUHLIUIIOB
IEUCTBUA u YCIIOBHM
0€30MacHOr0  MpPUMEHEHUs
MY3bIKaJIbHbIX
UHCTPYMEHTOB,
yABTPa3BYKOBOM
JIMAarHOCTUKA B TEXHHUKE U
MeUIHE, panapa,
paluoNpUEMHUKA,
TEJIEBU30PA, AQHTEHHBI,
TenedoHa, CBU-nieun.

Pemenne  pacu€THBIX W
KaueCTBCHHBIX  3ajad c
OIopoi Ha  HU3YYEHHBIE
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3aKOHa pacnupoCTpaHCHUC

AIEKTPOMArHUTHBIX BOJIH.
Hcnonws3oBanue
MH(GOPMAIIMOHHBIX
TEXHOJIOTUM IS  IIOMCKa,
CTPYKTYPHUPOBAHUS,
MHTEpIpETaLI "

npeAcTaBIeHus] HHPOPMALIUU
IpU TOJATOTOBKE COOOIEHHH
00 HCIIOJIb30BaHUU
JJIEKTPOMATHUTHBIX BOJH B
TEXHUKE. VYuyactue B
TTUCKYCCUU 00
AIIEKTPOMArHUTHOM
3arpsA3HEHUU  OKpYXaroei
cpensl. Pabora B rpynmax
npu IUTAHUPOBAHMUH,
POBEICHUH "
UHTEpIpEeTallui Pe3yJIbTaToB
OTIBITOB " aHamm3e
JIOMIOJTHUTENbHBIX
HCTOYHUKOB WH(POPMALIUH T10
temell3yuenue SIBJICHUS
MIOJTHOTO BHYTPEHHETO
OTPaKEHMsI, €ro MPUMEHEHHUS
B  cBeroBoge. M3yudenue
Mozenei MHKpPOCKOIIa,
TEJIECKOIIA. [Tonyuenune
CIEKTpa C MOMOIIBIO TPU3MBbI
U AU(paKIIMOHHON PEIETKH.

N3mepenne MoKa3aTes
MIPEJIOMIICHUS CTEKJIA.
HUccnenoBanue CBOIICTB
U300paKeHUIB JMH3aX.
OO0bsICHEHHE NPUHIIAIIOB
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JENUCTBUSA u YCIIOBUM
0€30MacHOr0  MPUMEHEHUs
OYKOB, JIyTibl, (poToanmapara,
IPOEKIMOHHOTO  afmapara,

MHKPOCKOIIA, TEJIECKOIIa,
BOJIOKOHHOM OITHKH,
TUGPaKIIMOHHON — pEemIETKH,
MOJIAPOUIA. Pemienue
pacu€THBIX 3a7a4 C SIBHO
3aJJaHHOU buznIecKon

MOJIETIBI0 C HMCMOJIb30BAHUEM
OCHOBHBIX 3aKOHOB H (hopMy
r€OMETPUYECKOI ONTHKHU.
IToctpoenue wu onucaHue
U300paKeHHs, CO3JaBAEMOTO
IJIOCKUM 3€pPKaJioM, TOHKOM

JUH30M. Paccmotpenue
IpeesoB MPUMEHUMOCTHU
reOMETPUYECKOM OTTHUKH.

Pacno3naBanme Quznueckux
SBIGHUA B  ONBITAX W

OKpY>Karolen KU3HU:
MPSMOJIMHEHOE
pacnpocTpaHeHue CBeTa,

OTpaXeHue, MpeoMIICHHUE,
uHTEepepeHIHs, AU(PaKIH
u MOJISIpU3aIus CBeETa,
aucnepcust ceera. M3ydenue
YCIIOBHI HaOJIOIEeHUS
MaKCUMYMOB U MUHHMYMOB B
uHTEephEPEHITMOHHOM

KapTHHEOT JIByX CUH(a3HBIX
KOTEPEHTHBIX  MCTOYHHKOB.
Vcnosue HAOMIONEHHUS
DIABHBIX MaKCUMYMOB IIpHU
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naJIcHuN
MOHOXPOMAaTHYECKOTO CBETa
Ha TU(PPaKIUOHHYIO
PEETKY. AHanu3
ONTHUYECKUX  SBJIEHUH ¢
UCTOJIB30BAaHUEM  3aKOHOB:
3aKOH IPSIMOJIMHEMHOTO
pacrnpocTpaHeHus CBeTa,
3aKOHbl OTpPa)XXCHUs CBeETa,
3aKOHBI IIPEJIOMIIEHUS CBETA.

Onucaunue ONTHYECKUAX
SIBJIEHUA C HCIIOJb30BAaHUEM
buznyeckux BEJINYNH:

dboKycHOE  paccTOsHHE U
OINITUYECKAs CUJIA JIMH3BI

Pasnean 5. CTpoeHHe aToMa H KBAHTOBasi (hu3uKa.
Tema 5. 1. Conepxanye y4eOHOro Marepuana.

CBeTOBBIC KBAHTEHL.

1. l'umote3a I1nanka o kBanTax. @otoH. DoTod3ddeKT.

2. Omsit Pezepdopna. Crpoenue aroma. [lnanerapuas Mmonesasr u Moneib bopa.
bopa. [lornmonienre u UCMyCKaHWe CBETA AaTOMaMHU.

ITocrynarsl

HaGmonenne dortosrddexra
Ha YCTAHOBKE C LIMHKOBOM
miactuHor.  MccnenosaHue

3aKOHOB BHEIITHETO
dotorddexra. OOBsicHEHHE
OCHOBHBIX MIPUHIIAIIOB
neicTBUS TEXHUYECKHUX
YCTPOMCTB, TakKUX  Kak:
dbotosnemenT, (HoTOmATUHK,
COJIHEYHAas Oarapes,

CBETOAMON; W YCIOBHM HX
0e30macHOr0 TMPHMEHEHHs B
MPAKTUYECKON JKU3HU.
Pemenne pacy€THbIX 3ama4 ¢
SBHO 3aJlaHHON (PU3NUECKON
MOJICTIBIO C HCIIOJIB30BaHUCM
OCHOBHBIX 3aKOHOB U (hOpPMYIT
KBaHTOBOM onTHukH. PemeHue
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KAQuUeCTBEHHbIX  3aJauy ¢
ONOpOM  HAa  H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OIITUKU.
Pacno3naBanue Quznueckux
SIBJICHUH B Y4EOHBIX OIBITAX:
¢doToanexkrpuueckuit 3Ppdexr,

CBE€TOBOC JaBJICHHUC.
Omnuncanue HU3YUCHHBIX
KBaHTOBBIX SIBIICHUI )51
mponeccon C
HCITIOJIb30BAHUECM

(1)I/I3I/I‘IGCKI/IX BCIINYHNH:

CKOPOCTb IEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJHBI M
4acToTa CBETa, OJHEPTUs U
UMIYIbC (DOTOHA

Tema 5. 2.
dusuka aTOMHOTO
sapa

ConeprkaHye yueOHOro Marepuaa.

1 OTKpBITHE PaTUOAKTUBHOCTHU. 0O-, -, Y- U3ITyUCHHUS.
3aKOH PaJMOaKTUBHOIO paclaja.

2. Oueprus cBs3u. Jlenenue saep ypasa.
ennas sanepHas peakuus. AnepHslii peakTop. TepMosiiepHbIE PEAKIIUH.
buonornyeckoe AeWcTBUE paguOAKTUBHBIX U3JTYUYCHHUMN.

HpaKTI/I‘ICCKOC 3aHsgTue: Pemenue 3a1a4 Ha COCTaBICHUE SAACPHBIX peaKHI/Iﬁ.

N3yueHue  HKCIEPUMEHTOB,
JIOKa3bIBAIOIINX  CIIO)KHOCTD
CTPOCHHUSI aTOMHOTO  fJipa.
HUccnenosanue TPEKOB
YaCTHII (o TOTOBBIM
dotorpadusm).  Usyuenue
SIIGPHBIX  CHJI,  SIIEPHBIX
peaKkuMii CUHTE3a W pacrnaja,

TEPMOSIEPHOTO CUHTE3A.
N3yuyenune HYKJIOHHOU
MOJEeIu a1pa

I'eiizenbepra-lBaneHko.

OObsicHeHUEe yCTpoiicTBa U
MPUMEHEHUS JIO3UMETPA,
Kamepbl Bunbcona, siaepHoro
peakTopa, aroMHOW OOMOBI.
Permienue 3amad ¢ onmopoi Ha
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MOJIyYeHHbIE 3HAHUS, B T.4. O
3apse U MacCOBOM YHCIIE
anpa. Pacno3naBanue
bu3MYEeCKUX  SBJICHUNA B
y4eOHBIX  OMbITAaX U B

OKpY’Karolen KU3HU:
€CTECTBEHHAs U
HNCKYCCTBCHHaAsA

paI[I/IoaKTI/IBHOCTL.OHI/ICaHI/Ie
KBAaHTOBBIX SIBIICHUH u

MPOIIECCOB c
HCITIO0JIb30BaHUEM

buznyeckux BEJTUYHH:
nepuoj nojrypacnaja,

SHEpPrus CBA3M  aTOMHBIX
anep, OedeKT Macchl sIpa.
Ananus HpOLIECCOB u
ABJIICHUM C HCIIOJIb30BaHUEM
3aKOHOB U MOCTYJIATOB: 3aKOH
COXPaHEHUsl JJIEKTPUUYECKOTO
3apsia, 3aKOH COXpaHEeHHus
MacCOBOI'0 YHUCJIA, IOCTYJIaThl
Bbopa, 3aKoH paguoaKTUBHOIO
pacnaza. Yuactue B pabote
KPYIJIOTO crona
«DyH1TaMEHTAJIbHbIE

B3aumoyeicTBus. EauHcTBO
(bu3nUeCcKOKAPTUHBI MHPay.

Hcnonp3oBanue
UH(POPMAITMOHHBIX
TEXHOJIOTUH  JJIS  IIOMCKa,
CTPYKTYpPUPOBAHUS,
WHTEPIpPETAIT "

npeAcTaBiIeHus HHPOPMALUU
IPU_TIOATOTOBKE COOOIIECHHUN
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) IMPUMCHCHUHA 3aKOHOB

KBaHTOBOM ¢buzuKu B
TEXHHUKE U  TEXHOJOTUSX,
JKOJIOTUYECKUX acreKTax

SIIEPHOM DHEPreTUKU

6. DIeMeHTEl
aCTPOHOMUU U
acTpO(U3NKHU

Conepkanue yueOHOIro Marepuaa.

Dransl pa3BUTUs acTpoHoMuu. Bup 3Bé3mH0T0 HeOa. Co3Be3ausl, spKue 3BE3bI, MIIAHETH, HX
BuanMoe aBrkeHue. Conneunas cucrema. Comuie. 3BE€3/bl, UX OCHOBHBIE XapaKTEPUCTUKH.

Mneunsiit [TyTs — Hama [anaktuka. Beenennas. 3akon Xa66mna. Teopust Meraranaktuka.
Hepeménnsie npo0ieMbl acCTpOHOMHUH

IToaroroBka cooOIeHUI 00
JTanax pa3BUTHS
ACTPOHOMUU, O MPHUKIIATHOM
Y MHPOBO33PEHUYECKOM
3HAQYEHUHU aCTPOHOMUU, O
MeToAaxX MOJy4eHUs
HAYYHBIX aCTPOHOMHUYECKHUX
3HaHUU, OTKPHITUAX B
COBPEMEHHOM aCTPOHOMMUH.
N3yuenne coBpeMEHHBIX
MIPEACTABICHUH O
MIPOUCXOXKICHUHU U SBOIOLINHI
ConHua u 38€31. M3yuenue
THIIOB TaJIaKTHK,
paauorajakTUK U KBa3apoB.
N3yuenne nBUKEHUS
HEeOECHBIX TeJl, SBOJIIOLIMHU
3BE31 U BeemeHnHo,
MIPOLIECCOB, MPOUCXOIAILIUX B
3BE3/1aX, B 3BE3THBIX
CHCTEMaX, B
MEKTaJIaKTUYECKOU Cpeaie,
MacCIITaOHOW CTPYKTYPBI
Bcenennoii. O0bsicHeHHE
pacirpenus BeenenHon Ha
OCHOBe 3aKoHa Xa00ia.
IToaroroBka Kk 00CYKICHHIO
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HEpeLIEHHBIX NPodieM
actpoHomuu. [IpoBenenue
HaOTIONEHUI
HEBOOPYKEHHBIM ITIa30M C
UCIIOJIB30BAaHUEM
KOMITbIOTEPHBIX TPUIOKECHUIN
JUIS OTIpECIICHUS
MOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3BE3Us
CeBepHoro nosymapus u
sapkue 3BE31bl. [IpoBeneHne
HaOII0EHUH B TEJIECKOI
Jlynsl, mmanet, MiedHoro
IIytu. Yuactue B 1uckyccuu
0 HEpEIlIEHHBIX pobiaemMax
aCTPOHOMHUU

BCEro

158
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4. YCJIOBUA PEAJIM3ALINU ITPOT'PAMMBI TIPEJIMETA
3.1. TpeGoBanussi K MHHUMAJBHOMY  MAaTepHAJIbHO-TEXHHYECKOMY
olecrneyeHH 0

Peanuzanus nporpaMMsl IpeiMeTa TPEOyeT HAIMYUSL y4eOHOTO KaOMHETa (PUBHKHU.

— Ob6opynoBaHue yueOHOTO KaOMHETa (DU3HUKU:
— IOCaJI0YHBIE MECTA 1O KOJIMYECTBY O0yJarOIINXCS
— pabodee MecTo MpeTnoaaBaTes

— KOMIIJICKTBI IIJIaKaTOB

- J1a60paTopHa;I MeOeb ¢ IMOABCACHHBIM SJICKTPOIIUTAHHUCM,

— JIEMOHCTPAIMOHHOE U JJaOopaTopHOE 000PYAOBAHMUE;
— METOAMYECKHE YKa3aHUs 1J1s1 1a00paTopHbIX padoT CTyIAEHTOB;
— KOMIUJIEKTHI pa3/laTOYHBIX MaTepruaIoB

— CIIpaBOYHas JINTEPATYPa;

Texauueckue cpencTBa 0OyICHUS:

— KOMIIBIOTEP
— MeJua MPOeKTOP

— MHTCPAKTHBHOC rmocoowue 1o JUCHUITIIINHE

4.2. YueOHO-MeTOAUYeCKOe M HHPOpPMAIITMOHHOE o0ecliedeHue y4eOHOoro
npeaMeTa

IlepeyeHb OCHOBHOM M JOMOJHUTEJIbHON YUeOHOM JIUTEPATYPbI, HEOOXOAUMOM
JJISl OCBOEHUS MpeaMeTa

OCHOBHBIE HCTOYHHUKHU:

®du3uka. 10 kaacc: yued. s o0eodpazonar. Opranuzanuii: 6a3oBbli U yriyOl.
VYposnu / I'I. Msikuwes, b.b. byxosues B.M.Uapyrun; nox pexn.
H.A.TlapdenTtbeBoii .-7-¢ uza.nepepad.-M. :Ilpocssienue, 2020.-432c¢.:(4)n. Un.
—(Knaccuueckuii kypce). - ISBN 978-5-09-074278-8.

®uzuka. 11 knacc: yuebd. s obmeodpazonar. Opranuzanuii: 0a30BbIN U yriTyOl.
VYposuu / I'Sl. Msikumies, b.b. byxosues B.M.Uapyrun; nox pex.
H.A.TlapdentbeBoii .-7-¢ uza.nepepad.-M. :Ilpocssmienue, 2019.-432c¢.:(4)n. Un.
—(Knaccuuecknii kypce). - ISBN 978-5-09-071607-9.
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4.3 IlepeyeHb HWHGPOPMAIMOHHBIX TEXHOJOTHI, HCHOJb3yeMbIX IPH
OCYILIIeCTBJIEHUSI 00pa30BaTeJIbHOr0 IMpolecca MO AUCIHHUIJIMHE, BKJIOYaA
nepeyeHb NMPOrpaMMHOI0 odecriedeHUss U HHGPOPMAUMOHHBLIX CHPABOYHBIX
CUCTEM

JIumen3zunonHoe nmporpamMmuoe obecnieuenue: Microsoft Office Word 2013/2007
Microsoft Office Excel 2013/2007 Microsoft Office Power Point 2013/2007
www.school-collection.edu.ru (Enqunas konmnekuus uu@poBbix 00pa3oBaTeIbHbIX
pecypcoB).

http://www.iprbookshop.ru/ DnexkTpoHHO-OUOIMOTEUHAS CUCTEMA.

1. http://www.fizzika.ru/

2. http://www.physics-regelman.com

4.4. OcoOeHHOCTH peaM3alMU NpeAMeTa s 00ydaoIIUXCs W3 4YuciIa
WHBAJIMIO0B M JIUI[ ¢ OTPAHMYEHHBIMHM BO3MOKHOCTAMU 310POBbSI

IIpy oOyueHMH NHMI] ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBbBS,
IIPEIyCMaTPUBACTCS WHIUBUYAIbHBIA rpad)uK 00ydICHUSI.

NaBamuapl W U@ C OrPaHUYCHHBIMH BO3MOXXHOCTSAMH  37I0POBbS
oOecrieueHbl TEYAaTHBIMM M DJIEKTPOHHBIMU O0O0pa30BaTEIbHBIMU peECcypcamMu B
dbopmax, alanTUPOBAHHBIX K OTPAHUYCHUSIM UX 3/I0POBBSI.

JIns ocyliecTBIAEHUS TPOILEAyp TEKYIIEro KOHTPOJsS YCHEBAEMOCTH U
MPOMEXKYTOUHOM aTTeCTallid OOYyYaloIIUXCs, CO3Mal0TCa (POHABI OIEHOYHBIX
CpPEACTB, QJaNTUPOBAHHBICE [JII HWHBAIMJIOB U JIUI[ C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMM  37IOPOBbSl U TO3BOJISIIOIIME OLICHUTh JOCTHXKEHHUE WMU
3alUIAHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelIbHOM MporpamMme pe3yibTaToB
00y4eHUs] U YpPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHIIMM, 3asBJICHHBIX B
00pa3oBaTeIbHON MporpamMme.
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5. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMUS ITPEJIMETA

KonTpoib M oOLEHKAa pe3yiapTaroB OCBOCHUSA IPEAMETa OCYLIECTBIIAECTCS
npernojaBaresieM B IPOLIECCE MPOBENECHUS KOHTPOJIBHBIX U IMPOBEPOUYHBIX PadoT,
TECTUPOBAHUS, JTA0OPATOPHBIX pabOT, a TaKXKE BBIMOTHEHUS OO0yYaIOIUMUCS
VHJVMBHUAYAJIbHBIX 33JIaHNI, NCCIIET0BAHNM, IOArOTOBKE pe(eparos.

Pe3yabTarnl 00yuyeHust
(ocBOCHHBIE YMEeHMSI, YCBOCHHBIC 3HAHUA)

DopMbI U METOAbI
KOHTPOJIAA U OLlEHKU
pe3yJbTaToB
00y4eHusi

* TUYHOCHIHBIX
1) rpaxaaHckoro BOCHUTAHUA: CHOPMHUPOBAHHOCTH
IPa)X/IaHCKOM MO3UIUN 00ydarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHUHCKOrO  0OIIecTBa;
MPUHATHE TPaIUIIUOHHBIX 00LIEYETOBEYECKUX
FYMaHUCTUYECKUX M  JIEMOKPATUYECKUX IEHHOCTEM;
TOTOBHOCTb ~ BECTH COBMECTHYKO  JESTEIbHOCTh B
UHTEpEecax Tpa)xJaHCKOro o0OIlecTBa, Y4YacTBOBaTh B
caMOyIpaBJI€HUM B 00pa30BaTeNbHON OpraHu3aluu;
yMEHUE B3aMMOJICIICTBOBATH c COLMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBHM € HX QYHKIUSIMU U
HAa3HAuYC€HHEM; TOTOBHOCTh K  TYMAaHUTapHOU U
BOJIOHTEPCKOU JIESATEIBLHOCTH;

2) NaTpUOTHYECKOr0 BOCNUTAHUSA: CPOPMUPOBAHHOCTH
POCCHICKON TPa)KJIaHCKOW WJICHTUYHOCTH, MaTPUOTHU3MA,;
LEHHOCTHOE OTHOLIEHUE K rOCYIapCTBEHHBIM CHUMBOJIAM,
JTOCTIKEHHUSIM POCCUUCKUX YUEHBIX B 00JIaCTU (UBHUKH H
TEXHUKE; 3) [JYXOBHO-HPABCTBEHHOI0 BOCIHMTAHMS:
c(hOopMHPOBAHHOCTh HPaBCTBEHHOT'O CO3HAHUA,
ATUYECKOTO0  MOBEACHHUS;  CHOCOOHOCTh  OLICHUBATh
CUTyallUl0 M MPUHUMATh OCO3HAHHBIE  PEIICHMUS,
OpUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH, B TOM UYHCIIE B JIEATEIBHOCTU YYEHOIO;
OCO3HAHME JIMYHOTO BKJIA/la B MOCTPOCHHE YCTOMYMBOIO
Oyaymiero;

4) 3CTETHYECKOr0 BOCHHMTAHUS: 3CTETUYECKOE
OTHOILIEHHE K MHpPY, BKIIOYAs OCTETHUKY HAy4YHOIO
TBOPYECTBA, IIPUCYILETO duznyeckoi HayKe;
®enepanpHas pabodas mnporpamma | Dusmka. 10-11
KJ1acchl (0a30BbIM ypoBeHb) 21
S) TpyaoBOro BOCHHMTAHMSA: HHTEPEC K PA3IUYHBIM
chepam npodeccuoHanbHON JEATEIBHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIM  BBIOOp  Oyaymedt  mpodeccun  u
peaau30oBbIBaTh ~ COOCTBEHHBIE  JKU3HEHHBIE  IUIAHBI;
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TOTOBHOCTh W  CIIOCOOHOCTH K  0Opa3oBaHUIO W
camoo0Opa3oBaHui0 B oOmacTu (U3MKA Ha TPOTHKCHHUH
BCEM KU3HU; 6) IKOJOrHYEeCKOr0 BOCIHTAHUSI:
c(hOpMHPOBAHHOCTH 3KOJIOTHYECKOM KYJBTYPBHI,
OCO3HaHME [IO0ANBHOIO XapakTepa SKOJOTHMYECKHUX
npoOseM; TUIAaHUPOBaHUE W OCYIIECTBICHUE JNEHUCTBUN B
OKPYXKAIOLIEM CpelAe Ha OCHOBE 3HAHUA  ULEJEH
YCTOMYMBOTO pa3BUTHsI 4EJIOBEYEeCTBa; PacmmpeHue
OIbITA ACATEIIBHOCTHA SKOJIOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOLTUXCS 3HAaHUH M0 (PU3uKe;

7) IeHHOCTH HAYYHOI'0 MO3HAHMSA: CPOPMUPOBAHHOCTD
MUPOBO33PDEHUSA,  COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS  (PU3NYECKON HAYKH,; OCO3HAHHE
LIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B
npoiiecce u3ydeHus (PU3MKU OCYHIECTBISITh MPOEKTHYIO U
MCCIIEJIOBATENILCKYIO JEATENbHOCTh WHJWBUIYaJbHO U B
rpynmne

* MemanpeomMemHnplx:

ba3zoBble JJoruyeckmne AecTBUA:

CaMOCTOATENbHO (POPMYIUPOBATh U AKTyaJIU3UPOBATH
npoOiieMy, paccMarpuBarh €€ BCECTOPOHHE; OIPEAEIATh
LU IeITENbHOCTH, 33J]aBaTh TapaMeTPbl U KPUTEPUHU UX
JIOCTUKEHUS; BBISIBIISITh 3aKOHOMEPHOCTH u
NPOTUBOPEUUST B pacCMaTpUBaeMbIX  (U3HUECKUX
SIBIICHUSIX; pa3pabaThiBaTh IUTAH PEIICHHS MPOOIEMBI C
YYETOM  aHAIN3a UMEIOIIUMXCA  MarepuajbHBIX U
HEMAaTepUaJbHbIX PECYpPCOB; BHOCUTH KOPPEKTUBHI B
NEATENbHOCTh, OIICHUBAaTh COOTBETCTBUE PE3YJIBTATOB
LENAM, OLECHUBATh PUCKU IMOCJIEACTBUM NIE€SITEIbHOCTH;
KOOPJAMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX
peajpbHOro,  BUPTyaJdbHOTO M KOMOMHHMpPOBAHHOTO
B3aMMOJICIICTBHUSI; Pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TTPU
PEIICHUH JKU3HEHHBIX MTPOOJIEM.
ba3zoBbie uccienoBare/ibCKue 1efCTBUS:

BJIaJICTh ~HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSMUA M MeToAaMHu (U3HUYECKOW HayKH; BJIAJCTh
HaBbIKAMHM  YYEOHO-HCCIIEOBAaTEIbCKOM M MPOEKTHOM
NESTENTPHOCTH B 00MacTH (PU3MUKH, CIOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TTOMCKy DenepanbHas
pabouas nporpamma | @uszuka. 10-11 knaccel (6a30BbIit
ypOBEHb) 22 METOAOB pelIeHus 3aaad (U3UIECKOTro
COIEp)KaHUs,  MPUMEHCHUIO  PA3JIUYHBIX  METOAOB
MO3HAHUS; BIAJETh BUJAMU ACATEIHLHOCTH MO MOJIYUYECHHIO
HOBOT'O 3HAHMS, €r0 MHTEpPIpEeTaly, MPeoOpa3oBaHUIO U
OPUMEHEHUIO B PAa3JIUYHBIX YUYE€OHBIX CHUTYaIUsiX, B TOM
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YUCJIE TPU CO3MaHUM Y4YEOHBIX TPOEKTOB B 00IacTH
(GU3HKY; BBISIBISTH MPUYUHHO-CIICICTBCHHBIE CBSI3U H
aKTyaJIM3UpOBaTh  3a/1ady, BBIABUTATh THUIOTE3y €&
peIieHus, HaxOAWTh apPryMEHTHI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHH, 3a/1aBaTh MapaMeTPhl U KPUTCPHH
pEIICHMS; aHAM3UPOBaTh MOJTYUYEHHBIC B XOAC PEIICHUS
334l Pe3yabTaTbl, KPHUTHYECKH  OIEHWBAaTh  UX
JOCTOBEPHOCTh, TMPOTHO3MPOBATh HM3MEHEHHWE B HOBBIX
YCIIOBUSIX; CTaBUTh H (HOpMyTupoBaTh COOCTBEHHBIC
3a/laud B 00pa30BaTEeIbHON JESITETLHOCTH, B TOM YHCIIC
npu  u3ydyeHuun (GU3HKK; JaBaThb OILIEHKY HOBBIM
CUTyallusiM, OIICHMBATh NPHUOOPETEHHBIA OIbBIT; YMETh
NEPEHOCHUTH 3HAHUS MO (PU3KKE B MPAKTHUECKYIO 00JIaCTh
KU3HENIEATCTLHOCTH; YMETh WHTETPUPOBATh 3HAHWS U3
Pa3HBIX MPEAMETHBIX O0JIACTEH; BBIIBUTATh HOBBIC HJICH,
npenyiaratb OpUTHHAIBHBIC TIOAXOBI U PEIICHUS; CTABUTh
npoOieMbl W 3a7add, JOMYCKAIOIINE ajlbTepHATHBHBIC
pericHus.

PabGora ¢ undopmanueii:

BJIaJICTh  HAaBBIKAMH  TIOJyYCHHUS  WHGOPMAIHH
(U3HYECKOTO COEepKAHUS U3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSITEILHO ~ OCYIIECTBISITH  TOWCK,  aHAJM3,
CUCTEMAaTH3allii0 W  HWHTEpHpeTanvio  uHQopManuu
pPa3NUYHBIX BUJAOB U (OPM TPEICTABICHUS; OICHUBATH
JIOCTOBEPHOCTh HMH(MOPMAINK; HCIOJIB30BaTh CPEACTBA
WH(OPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B

pelieHun KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX u
OpraHU3alMOHHBIX 33/lad C COONFOEHUEM TPEOOBAHMIA
OPrOHOMUKH,  TEXHWKH  O€30MaCHOCTH,  THTUCHHI,

pecypcocOepexeHtsl, TPABOBBIX U 3THUECKUX HOPM, HOPM
uH(pOopMalMOHHONW  0€30MacHOCTH; CO37aBaTh TEKCThI
(Gu3MUECKOTO colepk aHusl B pa3IMYHBIX (¢opMarax ¢
y4€TOM HazHa4eHHUs MH(OPMALMK U 1EJIEBOU ayUTOPHH,
BbIOMpas ONTUMalbHYIO (GOpMYy MPEACTaBICHUS WU
BU3YAJIN3ALIHH.

KoMMyHUKATHBHBIE YHHMBEpPCAJbHbIE  Y4eOHbIE
NeHCTBUA: OCYIECTBISATh OOIIEHUE HA YpOKax (HU3UKU U
BO BHEYPOYHOMI NEeSATENBHOCTH; pacro3HaBaTh
NPENNOCHUIKM KOH(MDIUKTHBIX CUTyallMd W CMATYarh
KOH(IUKTHI; pa3BEPHYTO U JOTUIHO M3JIaraTh CBOIO TOUKY
3pEHHUs C UCIOJIb30BAHUEM S3BIKOBBIX CPENICTB; TOHUMATh
U HWCNONb30BaTb  IMPEUMYLIECTBA  KOMaHJHOM  H
WHJMBUAYaIbHOU pabOThI; BEIOMPATh TEMATUKY U METOJIbI
COBMECTHBIX JEHUCTBUU C y4E€TOM OOIIMX HHTEPECOB, U
BO3MO)KHOCTEW KAXKJIOTO YJIeHA KOJUICKTHBA,;

OICHKAa 3a YCTHBIC
OTBCTHI,

OIICHKA 3a

BBIITOJTHCHHUC
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IIPUHAMATD Lenu COBMECTHOMU NESATEIbHOCTH,
OPraHHU30BBIBaTh W KOOPAWMHUPOBATH JEUCTBUA IO €€
JNOCTVKEHHUIO: COCTABIIATH IUIAH ACHUCTBHUM, PACIIPEACIISTh
poiu ¢ y4€TOM MHEHMH YYacTHUKOB, OOCYXIaTh
pe3yabTarbl COBMECTHOM pPaOOThl; OLIEHUBATH KayeCTBO
CBOEro BKJIAJIa U KaKJIOTO yYaCTHHUKA KOMaHIbl B OOUIUI
pe3yapTar mo pa3padOTaHHBIM KPUTEPUSM; Mpeaiararb
HOBBIE TNPOEKTHI, OLIEHUBATh HUJIEH C IMO3ULUN HOBU3HBI,
OpPUTMHAIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;
OCYILECTBIIATh ITO3UTHUBHOE CTPATErMYECKOE IOBEJICHUE B

pa3MYHBIX CHUTyalMsIX, TMPOSBIATH TBOPYECTBO U
BOOOpakeHHE, OBITh WHUIMATHUBHBIM. PeryisiTuBHbIe
YHHBepcaJbHbIE yueOHbIE nelcTBUS.
Camoopranuszanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh M03HABATEIHHYIO
NEeSTENHbHOCTh B oOOmactTh (GU3NKA ©  aCTPOHOMHUH,
BBISIBIISITh  TIPOOJIEMBI, CTaBUTh ©  (HOPMYIUPOBATH

COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEIICHUS PacUETHBIX
Y KQU€CTBEHHBIX 3aJ1a4, TUIAaH BBIMOIHEHHUS MPAKTHUUECKOM
paboThl ¢ Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEW U NIPEAIIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM; PACIIUPATH PaAMKHU
y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUMN;
JieNaTh 0CO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €ro, Oparh
Ha ce0d OTBETCTBEHHOCTh 3a pEIICHHE; OICHUBAThH
IPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO
Y TIPOSIBIICHUIO 3PYIAUITMN B 00JacTH (DU3UKH, TIOCTOSTHHO
NOBBIILIATE CBOW  00pa30BaTeNbHBIA M  KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPO.Ib, IMOIIUOHAJIbHBIN HHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTUBBI
B JCSATEIbHOCTh, OIIEHWBATh COOTBETCTBHE PE3YJbTATOB
1eJIsIM; BJIQJICTh HABBIKAMU IMO3HABaTEIbLHON peduieKcuu
Kak OCO3HaHHUS COBEPIIAEMBIX NENCTBUI "
MBICIUTENBHBIX ~ MPOLECCOB, WX  pPE3yabTaTOB U
OCHOBaHMI; WCMHOJIB30BaTh NPUEMBI pEeIICKCHH IS
OIICHKM CHUTYyallud, BbIOOpa BEPHOTO pEIUICHUS; yMETh
OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHS
0 WX CHIWKEHHIO; MPUHUMATh MOTUBBI U apTyMEHTHI
JIpPYrux TpU  aHaIU3€ Pe3yJabTaToOB  JEATEIbHOCTH;
NpUHUMATh ce0s, TOHMMAas CBOM HEJAOCTaTKU U
JIOCTOMHCTBA; MPUHUMAaTh MOTHUBBI U aPTyMEHTBI JPYTUX
IpU aHAIW3€ Pe3yIbTaroB JEATEIbHOCTH; MPU3HABATH
CBOE MpaBoO M TMpaBo Jpyrux Ha omwubku. B mporecce

TECTOBBIX
3aJaHHM;

OLICHKA 3a

BBITIOJTHCHUE
MPAKTHYECKHUX
3aJaHUM;

OLICHKA 3a

BBITIOJTHEHUE
MUCHMEHHBIX
CaMOCTOSITEIIbHBIX
pabor;

OIICHKA 3a

TIOJITOTOBKY
CaMOCTOATEIBbHBIX
COOOIIEeHUI
CTY/ICHTOB

OIOCHKAa 34 YCTHBIC

OTBETHI;

OLICHKA YPOBHS

3HaHUU CTYIEHTOB
Ha
KOHTPOJIbHO-YYeT
HOM 3aHSITUH;
OLICHKA 32
BBITIOJIHEHUE J1a0.
paoor.
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JOCTUKEHUSI ~ JTUYHOCTHBIX  PE3YJbTAaTOB  OCBOCHUS
nporpamMmbl 10 (U3UKE Il YPOBHS CPEIHEr0 OOILEro
oOpa3oBaHus y  OOy4YarOUIUXCS  COBEPILEHCTBYETCS
SMOIIMOHAJIbHBIN WHTEJIEKT, IpeIoIararoun
c(hopMHUPOBAHHOCTD:

CaMOCO3HaHHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATH
CBOE SMOIIMOHAJIBHOE COCTOSIHUE, BHUJETh HAIPaBICHUS
pa3BUTHS COOCTBEHHON 3MOIMOHANBHOU cdepbl, ObITh
yBEpPEHHBIM B ce0e; caMOperylrpoBaHus, BKIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTbH 32
CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIIMOHATLHBIM HM3MEHEHUSM U TMPOSBISITh THOKOCTB,
OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIWH,
BKJIFOUAIOLIEH CTPEMJIEHHME K JIOCTHKEHUIO LEIu U
yCIIEXY, ONTUMU3M, VHUIIMATUBHOCTb, yMEHUE
JICICTBOBATh, UCXOAs M3 CBOMX BO3MOXKHOCTEH; AMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE APYTHX, YUYUTHIBATH €r0 MPHU OCYIIECTBICHUU
oO1eHus, CrocoOHOCTh K COYYBCTBHIO U
COMEPEKMBAHNIO; COIMATbHBIX HABBIKOB, BKJIIOYAIOIIUX
COCOOHOCTh  BBICTpauWBaTh OTHOILIEHUS C JAPYTUMH
JIONbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peliaTh
KOH(JTUKTHI.

* HPEOMEMHBIX:

JEMOHCTPHUPOBATh Ha MPHUMEpPax pojib U MECTO (PU3UKU B
(opMHUpOBaHNU COBPEMEHHOW HAYYHON KapTHUHBI MUDA, B
Pa3BUTHH COBPEMEHHOW TEXHHKM M TEXHOJOTHM, B
NIPAKTUYECKOW  JEATENIbHOCTH  JIIOAEH;  YYUTHIBaTh
IpaHULIbl TPUMEHEHUS U3YUEHHBIX (PU3HUUECKUX MOJEIICH:
MarepuaibHasg TOYKA, MHEPIMAJIbHAs CUCTEMa OTCUETa,
aOCONIOTHO TBEpPHOE TENO, WICANbHBIA Tra3, MOJIEIH
CTPOCHHMSI T'a30B, XKUAKOCTEH W TBEPABIX TEJ, TOUYCUHBINA
AIIEKTPUYECKUH 3apsii IPU pelieHnr GU3NYECKUX 3aad;
pacno3HaBath (uU3NUecKue sBIeHUS (TIpPOlEeCChl) U
OOBSICHATH KX Ha OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM CTPOCHUS BEILECTBA
U JJIEKTPOAMHAMUKH: PAaBHOMEPHOE M PABHOYCKOPEHHOE
OpSIMOJIMHENHOE JBU)KEHUE, CBOOOJHOE NAJEHUE Te,
JNBWKECHHE IO OKPYKHOCTH, WHEPLUSA, B3aUMOIEHCTBHUE
ten, aupdy3us, OpPOYHOBCKOE JBH)XEHHE, CTPOCHHE
KUAKOCTEH M TBEPHABIX Te€J, U3MEHEHUE 00bEMaA Tel MpHU
HarpeBaHuu (OXJIAXJEHWUU), TEIJIOBOE pPaBHOBECHE,
UCIIapEHNE, KOHJEHCAIUs, IUIABJICHUE, KPUCTAJIU3alus,
KHUIICHWE, BIIAJKHOCTH BO3/yXa, IIOBBIIICHUE JABJICHHUS
raza IIpM €ro HarpeBaHHM B 3aKPBITOM COCYHE, CBS3b
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MEXIy THapamMeTpaMH COCTOSIHHSI Ta3a B HM30MIPOIIECCax,
AIIEKTPU3ALMS TEJ, B3aUMOJICICTBUE 3apsI0B; OMUCHIBATh
MEXaHMYECKOe JBIDKCHUE, HCHONB3ysS  (pu3mdeckue
BEJIMYMHBI: KOOpJAMHATA, MyTh, MEpPEMENICHUE, CKOPOCTD,
YCKOpEHHE, Macca Tela, Ccuia, UMIYJIbC Tena,
KHUHETUYECKash  JHEpPrus, IMOTEHIUANbHAs  DHEPrus,
MexaHudeckass paboTra, MexaHWYecKash MOIIHOCTb, IIPH
OTMMCAaHUM TPABUIBLHO TPAKTOBAaTh (PU3UYECKHI CMBICT
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHMIIbI,
HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE IAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BEIIMYNHAMU;

ONUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI H
TETJIOBBIC SIBJICHUSA, WCIONB3Ys (DU3UYECKUE BEITNYUHBI:
JABJICHUE Tra3za, TeMIlepaTypa, CpeIHssl KUHETUYecKas

JHEPIus Xa0THYECKOTO JBHKCHUS MOJIEKYJI,
CPEIHEKBAAPAaTU4YHASL CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI,  BHYTPEHHSs  3Heprus, pabora  rasa,

K03 PUIUEHT ITOJIE3HOTO NEUCTBUSL  TEIJIOBOTO
JNBUraressl; IPU ONMCAHWM TPABUIBHO TPAaKTOBATh
(GU3MUECKUN  CMBICI  HUCHOJIb3YE€MbIX  BEIWYMH, MX
0003HaYeHUs] W €QUHUIBI, HAXOAUTh  (OPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3WYECKYH) BEJIMUYUHY C
IpPYTrUMHU BEJIMYUHAM,; OIIUCBIBATh U3y4YECHHBIE
IEKTPUYECKUE CBOMCTBA BELICCTBA U JIIEKTPUUYECKUE
ABJICHUS (TPOLIECCHI), UCTIONB3YS (PU3NUECKUE BEIUUNHBI:
IEKTPUYECKUI 3apsn, IIEKTPUYECKOE 1ole,
HaIPSKEHHOCTD ToJI, IIOTEHIMAII, Pa3HOCTh
NOTEHUMAJIOB; IPU ONHWCAHUU MPABUIBHO TPAKTOBATH
¢u3nyecKkuif  CMBICT  HWCHOJB3YyEMBIX  BEIMYWH, WX
000O3HAaYeHUs] MW  €IMHMIBL, YKa3blBaThb  (HOPMYJIbI,
CBSA3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYUHY C
JIPYTMMH  BEJIMYMHAMU; aHAJIU3UPOBaTh  (PU3MUYECKHe
IpOLECChl U SIBICHUSI, UCTIONb3Ys (PU3MUYECKUE 3aKOHBI U
IPUHLMUIIBL: 3aKOH BcemupHoOro tarorenus, I, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXaHUYECKON
JHEpPruM, 3aKOH COXPAHEHMS HUMILYJIbCa, IPUHIIUI

CYIICPIIO3NIINH CHII, IMPUHIMII PaBHOIIpaBUA
HHCPIHAJIbHBIX CHCTCM OTC‘-IéTa,
MOJICKYJIIPHO-KMHCTHYCCKYTO TCOPHUIO CTpPpOCHHA

BEIIECTBA, MA30BbIE 3aKOHBI, CBA3b CPEAHECU KUHETUUYECKON
SHEPruM TEIJIOBOTO ABUXKEHHUS MOJIEKYl C aOCOIIOTHOU
TEMIEPaTypoOu, TMEPBbIA 3aKOH TEPMOJWHAMUKHU, 3aKOH
COXpAHEHUS SIIEKTPUUECKOTO 3apsaa, 3akoH Kynona, npu
3TOM pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE W YCJIOBUS (TpaHMILBI,
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00acTH)  NPUMEHUMOCTH,  OOBSACHATH  OCHOBHBIC
IPUHITUIBI TCUCTBUS MAIWH, TPUOOPOB U TEXHUUYECKUX
YCTPOWCTB;, pa3nWyaTh YCIOBHS WX  0E€30MacHOTO
WCIIOJIb30BaHMSI B TIOBCEAHEBHON JKM3HU; BBITIONHATH
AKCIIEPUMEHTHI TI0 MCCIICOBAHUIO (DU3UYCCKUX SIBICHHM
U TIPOIIECCOB C WCITOJIb30BAaHUEM TIPSIMBIX, U KOCBEHHBIX
U3MEpEHUi, Ipu 3TOM (POPMYyIUPOBATH MpolIeMy/3a1aqy
W TUNOTe3y  y4eOHOro  JKCIEpHMEHTa, COoOUparh
YCTaHOBKY U3 MPEJIOKEHHOTO 000pY/I0BaHUs, TPOBOJUTH
OTBIT U (POPMYIUPOBATH BHIBOJIBI; OCYIIECTBIIATH MPSIMBbIC
U KOCBEHHbBIC M3MEPEeHUs (HU3HUUECKUX BEJIMUMH, TIPH 3TOM
BBIOMpATh  ONTUMAIbHBIA  CMOCOO  U3MEpPEHUs W
UCIIOJIb30BaTh U3BECTHBIC METOIbI OIICHKH MOTPEITHOCTEH
U3MEpEHUH; UCCJIEIOBAaTh  3aBHCHMOCTH  MEXIY
GU3HMYECKUMH BETUWYMHAMHU C HWCIIOJIB30BAHUEM MPSMBIX
U3MEpPEHU, TPU OTOM KOHCTPYHPOBaTh YCTaHOBKY,
(buKCHpOBaTh PE3YIbTAThl TMONYYCHHOW 3aBUCHMOCTH
bu3UYECKUX BEIMYMH B BUJIE TAOIUIl U TpadUKOB, Je1aTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCJICIOBaHUs;, COOIIONaTh
npaBuwia  0O€30MacHOTO  Tpyda TNpU  IPOBEICHUU
UCCIICIOBAaHU B paMKaxXx yd4eOHOTO DKCIICPUMEHTA,
y4eOHO-MCCIIEIOBATENbCKON U MPOEKTHON JESTEIHHOCTH
C WCHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPOMCTB U
naboparopHoro  00OpYIOBaHUs; pelIaTh pacuETHHIC
3a7la4d  C SBHO 3aJJaHHOW (PU3UYECKON MOJIEIIbIO,
UCTIONB3YS (DU3UYECKHUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE
aHaJM3a YCIOBUS 3a7]a4u BRIOUPaTh (PU3UIECKYIO MOJIETb,
BBIICNIATh  (PUBMUECKUE  BEIUYUMHBI HW  (DOPMYIIHI,
HEOoOXOMMBbIE JJi1 €€ pEIICHMs], MPOBOJUTh PACU€Thl U
OIICHWBATh  PEaJbHOCTh  IOJYYCHHOTO  3HAYCHHUS
bu3HYeCKON BETUYHMHBI, PEIIaTh Ka4eCTBEHHBIC 3aauu:
BBICTPAWBaTh JIOTHYECKH HEMPOTUBOPEUYUBYIO IICTIOUKY
pacCyKIeHUH C¢ Omopoil Ha W3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (U3MYECKHE SIBICHHS; MCIIOIH30BaTh
Opyu  pemieHUuH  y4eOHbIX  3aJady  COBpPEMEHHBIC
UH(OPMAIIOHHBIE TEXHOJIOTUU TUTSI MOMCKA,
CTPYKTYPUPOBAHUSA, WHTEPHPETANNH U TMPEACTABICHUS
y4eOHOI u HAYYHO-TIOMYJISIPHOM uHdopmaIm,
MOJTyYeHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJM3UPOBATh TOJNydYaeMyl0 WH(OpMAINIO; MPUBOIUTH
OpUMEpPhl  BKJIaJa  POCCHMCKUX W 3apyOeKHBIX
YYE€HBIX-QU3UKOB B  pa3BUTHE HAyKH, OOBICHCHHE
IIPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHC TEXHUKHU H
TEXHOJIOTHUH; WCIOJb30BaTh TEOPETHUYCCKUE 3HAHHUS TIO
(bu3rKe B TOBCEIHEBHOM JKH3HH 1 OOECIEUYECHUS
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Oe3omacHOCTH TmTpu oOOpaimeHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, VISl COXPAHEHUS 3I0OPOBbS
U COONMIOACHUS HOPM DKOJIOTHYECKOTO TIOBEJACHUS B
OKpY’Karollel cpefe; padoTaTh B TPYIIE C BHIMOJTHEHUEM
Pa3IUYHBIX COIMATBHBIX PpOJICH, IUTAHUPOBATh padoTy
TPYIIBI, PAIMOHAIBHO pacHpeeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JeATEITLHOCTh B HECTaHJIAPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBATh BKJIAQJ KaXJIOTo W3
YYaCTHUKOB TPYIIBI B pEIICHHE paccMaTpyuBaeMOi
poOIeMBI.
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