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l. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

OObyuenue Hu3NKU B 00pa30BaTEIBHOM YUPEKIACHUH JOKHO ObITh HAMIPBJICHO HA
(opMHpoBaHUE CIEAYIOMINX PE3yIbTaTOB:

JINYHOCTHBIE PE3YJIbLTATDI:

- YMEHHE YIPABIISITh CBOEH MTO3HABATEIBbHON AEATEIbHOCTBIO; - TOTOBHOCTD U
CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTSIKEHUU
BCEl U3HU; CO3HATEIIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCIIEITHOM MpodecCUOHANBHOM U 0011IE€CTBEHHOM EATEeIbHOCTH; -
YMEHHE COTPYAHUYATh CO CBEPCTHUKAMU, JETbMH MIIAJIILIETO BO3PACTa,
B3pOCJIBIMU B 00pa30BaTEeIbHON, yUeOHO-HCCIIeIOBATEIBCKOM, MPOEKTHON U
JIPYTUX BUJIAX AESITEIbHOCTH; - CHOPMHUPOBAHHOCTH MUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHUE
3HAYUMOCTHU HAyKH, BIAJEHUS JOCTOBEPHON MH(pOpPMALIKEN O IepeaOBbIX
JOCTUKEHUSX U OTKPBITUSX MUPOBON U OTEUECTBEHHOW HAYKH;
3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa U OOIIECTBA;
TOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY; - YYBCTBO r'OPJIOCTH 32
POCCHICKYIO (DU3UYECKYIO HAYKy, TYMaHU3M; - IOJIOKUTEIBHOE OTHOLLIEHUE K
TPYAY, LeJIeyCTPEMIIEHHOCTb; - IKOJIOTMUYECKas KyJlIbTypa, OepexHOe OTHOIICHUE K
POJIHOM 3emiie, MpUPOAHBIM OorarcTBam Poccuu u Mupa, moHMMaHKE
OTBETCTBEHHOCTH 3a COCTOSIHUE IIPUPOJAHBIX PECYPCOB U pa3yMHOE
IIPUPOIOUCIIONB30BAHUE.

Metan PEAMETHLIE PE3VIAbTATbI:

Pezynamuenvie YY/I: Ob6yuarowutics cmodicem: - CaMOCTOSTEIBHO OMPENEIATh
1IeJI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIIbHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYAIUsX; - OLICHUBATh PECYPChI, B TOM UHUCIIC
BpeMsl U IPYryue HeMaTepHaIbHbIC PECYpPChl, HEOOXOIUMBIC JIJIST TOCTHKEHHUS
MIOCTABJICHHOW paHEee 1EJIK; - COMOCTABIATh UMEIOIIHECS BO3MOXKHOCTU U
HEOOXOUMBIC JISl JOCTHXKCHUS 1IeIIM PECYPCHI; - ONPEACIATh HECKOJIBKO My Tei
JIOCTUKEHUS MTOCTABJICHHOM 11€JIM; - 3a]1aBaTh MapaMeTPhl U KPUTEPUH, 110
KOTOPBIM MOXXHO OTPEIEIUTh, YTO 11EJIb IOCTUTHYTA; - COMIOCTABIATh MOTyUCHHBIH
pe3yJIbTaT AEATEIBHOCTH C TTOCTABJICHHOM 3apaHee 1Ee/Ibl0; - OIICHUBATD
MTOCJIE/ICTBUS JOCTHKEHHS IOCTABJICHHOM €U B JIEITEILHOCTH, COOCTBEHHOU
KU3HU U AKU3HU OKpYyxaromux moaeil. Iloznasamenvuvie YY/]: Oovuarowuiics
CcMOdIcem: - KPUTHYECKH OICHUBATh M MHTEPIPETUPOBATH HH(DOPMALIHIO C pa3HbIX
MTO3HITUH; - pacTio3HaBaTh U (PUKCUPOBATH MIPOTUBOPEYUHS B HH(DPOPMAIIMOHHBIX
HMCTOYHMKAX; - UCIIOJIb30BaTh PA3JIUYHbIC MOJICIbHO-CXEMAaTUYECKUE CPEICTBA JIs
MIPEICTABIICHHS BBISIBIICHHBIX B HH(POPMAIMOHHBIX HCTOUYHHUKAX IIPOTHBOPEUH; -
OCYIIECTBIISTh Pa3BEPHYTHIN WH(OOPMAITMOHHBIN TTOUCK U CTABUTh HE €r0 OCHOBE
HOBBIC (y4eOHBIE M TIO3HABATEIBHBIC) 3a/1a4H; - UICKATh U HAXOIUTh 000O0IICHHBIC
CIOCOOBI pelIeHUs 3aa4H; - MPUBOJAUTH KPUTUUECKUE apTYMEHTHI, KaK B
OTHOIIIEHUH COOCTBEHHOT'O CYXKEHHS, TaK U B OTHOIICHUU JACHCTBUUN U CY>KJICHHI
JPYroro 4ejIoBeKa; - aHAIM3UPOBATh U MPE0OPa30BLIBATH MPOOIEMHO-




POTHUBOPEYMBBIE CUTYAIMH; - BBIXOJIUTD 32 PAMKH Y4€OHOIO MpeaAMeETa U
OCYUIECTBJIATH 1EJIeHANPABIICHHBIN TOUCK BO3MOHOCTH IIMPOKOTO MepeHoca
CPEACTB U CIIOCOOOB JIEUCTBUS; - BBICTPAUBATh UHIUBUAYAIBHYIO
00pa3oBaTeNbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYEHUS CO CTOPOHBI IPYTUX
YYaCTHUKOB U PECYpPCHBIC OTHOIIEHUS; - MEHSTh U YACPKUBATH PAa3HbIC MMO3UIUHU B
MMO3HABATEIILHOM ACSITEIILHOCTH (OBITh YUEHUKOM U yUuTeNeM; (HhopMyIupoBaTh
00pa3oBaTeNbHBIN 3aIIPOC U BHITIOJHATH KOHCYJIHTATUBHBIC (DYHKITUU
CaMOCTOSITEIILHO; CTABUTH MPo0JIeMy B pab0TaTh HAJl €€ PEIICHUEM; YIIPABIATh
COBMECTHOI MO3HABATEIbHOU JEATEILHOCTHIO U

noauuHAThCs ). Kommynukamuenwvie YY/[: Obyuarowuiics cmodicem: -
OCYIIECTBJISATH JICJIOBYI0 KOMMYHHUKAIIUIO, KaK CO CBEPCTHUKAMMU, TaK U CO
B3pOCIbIMU (KaK BHYTpY 00pa30BaTeIbHON OpraHu3alliy, TaK U 3a ee npejeiamu);
- TIPU OCYIIECTBJICHUH IPYNIOBON PabOThI OBITH KaK PYKOBOJUTEIIEM, TaK U
YJICHOM MTPOEKTHOM KOMAaH/IbI B Pa3HBIX pOJIsIX (T€HEpaTOpOM UEH, KPUTHKOM,
WCTIOJTHUTEIIEM, MIPE3CHTYIONIUM U T.J1.); - Pa3BEPHYTO, JIOTUYHO U TOYHO U3JIaraTh
CBOIO TOUYKY 3PEHHUS C UCII0JIb30BAHKE a/ICKBATHBIX (YCTHBIX U MUCHhbMEHHBIX )
S3BIKOBBIX CPEJICTB; - PACMO3HaBaTh KOH(DIMKTHBIC CUTYAIIUU U MTPEA0TBpAaTh
KOH(JIUKTHI O UX aKTUBHOMU (Pa3bl; - COTIIACOBBIBAThH MO3UIIMH YJICHOB KOMAaH/IbI B
npoiiecce padoThl HaJl OOIIUM MPOTYKTOM/PEIICHUEM; - TPEACTABIATh MyOJIUYHO
pe3yJbTaThl MHIUBUAYATLHOU U TPYNIIOBOM AESATEILHOCTH, KaK MEpe]] 3HAKOMOMH,
TaK U Mepe]i He3HAKOMOM ayTMTOpUEH; - OA0UpaTh MApTHEPOB JIJIs ACIIOBOM
KOMMYHUKAIINH, UCXOJISI U3 COOOPaKEHUN PE3yIbTATUBHOCTH B3aUMOJICHCTBUSA, a
HE JIMYHBIX CUMIATHI; - BOCIPUHUMATh KPUTUUECKUE 3aMEUYaHus KaK pecypc
COOCTBEHHOT'0 Pa3BUTHS; - TOYHO U €MKO (POPMYIIUPOBATH KaK KPUTHUECKUE, TAK U
0J100pUTeNbHBIC 3aMeUYaHus B afpec APYTrUX JIOJIeH B paMKax JeJI0BOM U
o0pa3oBaTenbHON KOMMYHHUKAIIMU, H30€Tast MPU 3TOM JIMYHOCTHBIX OIICHOYHBIX
CYXICHUM.

IlpeaMeTHbIe Pe3yJbTAThI:

Buinycknux na bazosom YPDO6HE HaydYumcAi.

o JIEMOHCTPHUPOBATH Ha MPUMEPAX POJIb U MECTO PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HayYHOM KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B MPAKTUYECKON IEATETBHOCTH JIIOJIE;

¢ JIEMOHCTPHUPOBATH HA IPUMEPAX B3AUMOCBSI3b MEXKY (PUZHKON U IPYTUMU
€CTECTBCHHBIMU HAYKaMU;

e YCTAaHABJIMBATL B3aUMOCBA3b CCTCCTBCHHO-HAYUYHBIX SIBJICHUU U IMPUMCHATD
OCHOBHBIC (PHSI/I‘{CCKI/Ie MOACIN OJIA UX OIITMCAaHUA U O6’B$ICH6HI/ISI;

¢ HCIOJb30BaTh UH(POPMALUIO (PUZNYECKOTO COACPHKAHUS ITPU PELUICHUU
y4€OHBIX, MPAKTUYECKHUX, TPOECKTHBIX U HCCIIEIOBATEIbCKUX 3a/1aY,
UHTErpUpyst THPOPMALIMIO U3 PA3IUUYHBIX HCTOYHUKOB U KPUTUUYECKHU €€
OLICHUBAS;



e pa3nMyaTh U YMETh UCIIOJIb30BATH B YUEOHO-UCCIIEOBATEIBCKOI
JESATEIIbBHOCTH METO/1bl HAYYHOI'O TIO3HAHUs (HAO0JII0/IEHUE, ONTUCAaHUE,
U3MEPEHUE, IKCIIEPUMEHT, BBIIBUKEHUE TUIIOTE3bI, MOJAEIUPOBAHUE U Jp.) U
¢dbopMbI HaydHOTO MO3HAHUSA ((AKThI, 3aKOHBI, TEOPUHU ), IEMOHCTPUPYS Ha
IIPUMEpPax UX POJb U MECTO B HAYYHOM ITO3HAHWH;

¢ TIPOBOAMTH MPsIMbIE U KOCBEHHBIC U3MEHEHUS (PU3NUECKUX BEITUUHH,
BbIOMpasi U3MEPUTETbHBIE IPUOOPHI C y4ETOM HEOOXOIUMOM TOUHOCTH
U3MEPEHUH, IIJIAHUPOBATh X0/ U3MEPEHUM, [10J1y4aTh 3HAUCHUE U3MEPIECMON
BEJIMYMHBI U OLICHUBATh OTHOCUTEJIBHYIO IIOTPELIHOCTD 110 33{aHHBIM

dbopmynam;

o TPOBOJUTH UCCIEAOBAHUS 3aBUCUMOCTEH MEXKTYy PU3NUYECKUMHU
BEJIMYMHAMMU: ITPOBOJIUTH U3MEPEHHUS U ONIPEAEISATH HA OCHOBE
MCCIIEIOBAHUS 3HAYEHUE [TAPAMETPOB, XapaKTEPU3YIOIIUX JAHHYIO
3aBUCUMOCTb MEX/]1y BEJIMUYMHAMM, U JAEIATh BBIBOJ C YYETOM ITOIPEITHOCTH
U3MEpPECHUMN;

¢ HCIIOJB30BATH IS ONKMCAHUS XapaKTepa NPOTEKAHUs (PU3UYECKHUX
IPOLECCOB (PU3NUECKHUE BETUUMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b
MEXly HUMU;

¢ HCIOJIb30BAaTh JJIsl ONIMCAHUS XapaKTepa MPOTeKaHUs (PU3NIECKUX
MPOLIECCOB (PU3UYECKUE 3aAKOHBI C YUETOM I'PaHUL] UX
NPUMEHUTIPUMEHUMOCTH;

e pelIaTh KAYECTBEHHBIC 33Ja4M (B TOM YKCIIE U MEXIIPEIMETHOTO
XapakTepa): UCTONb3Ys MOJIeTH, PU3NUECKHIE BEJIMUYNHBI U 3aKOHBI,
BBICTPAMBATh JIOTUYECKU BEPHYIO IIEMOUKY OOBSICHEHHUS (JI0Ka3aTeNIbCTBA)
MPEIOKEHHOT0 B 3a/1aue mpoliecca (SBJICHUS);

¢ pellaTh pacUETHBIC 3a/1a4H C SBHO 33JJaHHON (PU3NYECKON MOJETBIO: Ha
OCHOBE aHaJIM3a YCJIOBHS 33J]a4H BBIJIEIATh (PU3HUUECKYIO MOJIENb, HAXOIUTh
¢uznyecKue BeIMYUHBI U 3aKOHBI, HEOOXOAUMBIE U IOCTATOUHBIE JJIs €€
peuieHusi, NpOBOAUTH PACUEThl U MPOBEPATH MOJYUYECHHBIN pE3yJIbTaT;

e YUMTBLIBATH I'PAHUIBLI IPUMCHCHUS N3YUCHHBIX (1)I/I3I/II{GCKI/IX MOI[@J'IGIZ Inpu
PCUICHUHA (bHSI/II{CCKI/IX N MCKIIPECAMCTHLIX 3aaa4,

¢ HCIOJIb30BaTh HH(GOPMAIUIO U IPUMEHATH 3HAHUS O MPUHIUIAX PabOThI U
OCHOBHBIX XapaKTEPUCTUKAX U3YUYEHHBIX MAIIH, MPUOOPOB U APYTHUX
TEXHUYECKUX YCTPOMCTB JJIsl PEIICHUsI MPAKTUYECKHUX, yueOHO-
MCCIIE0BATENbCKUX U MIPOEKTHBIX 33/1a4;

- UCTI0JI30BaTh 3HAHUS O PU3MUECKUX 00BEKTaX U Mpolieccax B MOBCEIHEBHOM
YKU3HU 11 o0ecrieueHus: 6€30MacHOCTH MPpY 00pallleHuH ¢ Mpudopamu 1
TEXHUYECKUMHU yCTPONUCTBAMU, ISl COXPAHECHHUS 3J0POBBS U COOIIOIEHUS HOPM
HKOJIOTMYECKOTO MOBEJACHHS B OKPYKAIOLIEH Cpeae, 1Sl IPUHSITUS PELICHUN B
ITOBCEIHEBHOM JKU3HU.



BbInyCKHUK HAYYUTCH:

e coOmomaTh mpaBmia O€30MaCHOCTM W OXpaHbl TpyAa mpu padbore ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYAOBAHUEM;

® TIOHUMAaTh CMBICI OCHOBHBIX (DM3MUYECKUX TEPMHHOB: (PU3UYECKOE TEIO,
dusnyeckoe siBIeHUE, (Pr3nUecKas BEININHA, SAMHHUIIB H3MEPCHUS;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO PEIIUTh TPU TTOMOIIH
(GU3NUeCKUX  METOAOB; aHAIM3WPOBATH  OTMACIBHBIC JTallbl  IPOBEICHHUS
WCCIIC/IOBAaHUI U HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOICHHIA U OTBITOB;

® CTaBUTHb OMBITHl TI0 WCCIEAOBAHUIO (PU3UYECKUX SIBIICHUH  WIIU
(Gu3ndecKuX CBOWCTB Ten 0O€3 HCIOJL30BAHUS MPSMBIX H3MEPEHU; MPU 3TOM
dbopmynrpoBaTh MpodIeMy/3a1ady y9eOHOTO IKCIIEPUMEHTA; COOUPATh YCTAaHOBKY
U3 MPEATIOKEHHOTO 000PYAOBaHUS; IPOBOAUTH OMBIT M (POPMYITUPOBATH BHIBOIBI.

[Tpumeuanue. Ilpu mnpoBeneHun wucciuenoBaHUS (UINUECKUX SBICHUN
MU3MEpPUTENbHBIE TMPHOOPHI  HCIOJB3YIOTCS JIMIIb KaK JATYUKH  HM3MEpPEHHS
(¢u3uUecKux BETUYMH. 3alKcy MOKa3aHUN MPSMBIX U3MEPEHHIA B ATOM Cllydae He
TpeOyeTcs.

® TIOHUMATh POJIb IKCIICPUMEHTA B TIOJTYYCHUU HAYYHOU HHPOPMAIINY;

® TIPOBOJIUTH TpPSMbIC HM3MEpEHUS (DU3MYECKUX  BEIMYHMH:  BpeMs,
paccTtosiHue, mMacca Teia, 00beM, Cuila, Temreparypa, arMochepHoe HaBiCHUE,
BJIAKHOCTh BO3/yXa, HANpPsHKEHUE, CUJIa TOKA; TIPH STOM BBIOMPATh ONTUMANIbHBIN
CTIOCO0 M3MEpEHHs U UCIOIb30BaTh MPOCTEHININE METOIbI OIICHKH MOTPEUTHOCTEH
U3MEpPECHUM.

® TIPOBOJIUTH HCCIIEAOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIUYHH C
UCTIOJIB30BAHUEM TMPSIMBIX HM3MEPEHHI: TPU STOM KOHCTPYHPOBATH YCTaHOBKY,
(GUKCHpPOBATh pPE3yNbTAThl TOJTYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYHH B
BUjIe TaOIHII U TPadHKOB, JI€TaTh BEIBOIBI IT0 PE3yJIbTaTaM UCCIICIOBAHMS,

® IPOBOIUTH KOCBEHHBIE HM3MEpPEHHS (PU3UYECKUX BEJIWYHH: TPH
BBITIOJIHEHUH HM3MEPEHUH COOHMpaTh JKCICPUMEHTAIBHYIO) YCTAHOBKY, CIEIYS
NPEJIO)KEHHONH MHCTPYKILWH, BBIYUCIISATh 3HAYCHHE BEIMYMHBI M aHAIM3HPOBATH
HOJYYECHHBIEC PE3YJIbTAThI C YI€TOM 33aJJaHHON TOYHOCTH U3MEPEHUIA;

® AHAM3UPOBATH CHUTyaIlMM TPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa,
y3HaBaTh B HHUX TPOSIBICHUE W3YYCHHBIX (DHU3UYECKUX SBICHUNA WU
3aKOHOMEPHOCTEW U MPUMEHSATh UMEIOIIUECs 3HAHUS ISl X OOBSICHCHHUS,

® TIOHUMATh TPUHIMIEI JIEHCTBHUS MAIUH, NPHOOPOB M TEXHHUYECKUX
YCTPOWCTB, YCIOBHSI UX O€30MaCHOTO MCIIOIb30BaHUS B IOBCEIHEBHOW YKU3HH;

® WCIMOJIB30BaTh TPU BBITIOJHCHUU YYEOHBIX 3a7ad HAy4YHO-TIOMYJISPHYEO
auTeparypy O (HU3MUECKUX SIBJICHUSX, CIHPAaBOYHBIC MAaTEPUANbl, PECYPChI
HNnTepHer.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCH:



® OCO3HaBaThb IIEHHOCTb HAay4YHBIX HCCIEJOBaHUM, pojb (U3MKU B
pacIIMpeH’: TMPEeACTaBIeHUI 00 OKpY)KalollleM MUPE M €€ BKJIaJ B yJIydlleHHE
Ka4yeCcTBa KU3HU;

® UCIIOJIb30BaTh NPHUEMBbI MOCTPOEHUS (U3NYECKUX MOJENEH, MOUCKa U
(OpMyJIUPOBKHU J0KA3aTEIbCTB BBIABUHYTHIX TMIOTE3 U TEOPETHUUECKUX BBIBOJIOB
Ha OCHOBE SMITUPUYECKH YCTAaHOBJIECHHBIX (PaKTOB;

® CpaBHHUBATh TOYHOCTb M3MEPEHUS (PU3NYECKUX BEITUYMH IO BEIHUYMHE HX
OTHOCUTEJIBHOM MOTPEIIHOCTH IPY MPOBEICHUH MPSMBIX U3MEPEHUIA;

® CaMOCTOSITEJIBHO IPOBOJUTh KOCBEHHBIE U3MEPEHHUS U MCCIEAOBAHUSA
(¢u3nYecKuX BEJIMYMH C MCIHOJIB30BAHUEM pPA3IUYHBIX CIOCOO0B HM3MEPEHUs
(u3nYeCKUX BEIMYUH, BbIOMpaTh CPEJCTBA M3MEPEHHUS C Y4E€TOM HEOOXOAUMOMN
TOYHOCTH HM3MEPEHUN, 0OOCHOBBIBATH BBIOOp cCIlOCO0A M3MEpPEHUs, aJEKBATHOTO
IOCTABJICHHOW  3ajaye, MPOBOAUTH OLEHKY JOCTOBEPHOCTH IOJYyYEHHBIX
pE3yNbTaTOB;

® BOCIPUHUMATH HMHPOpPMALKIO (U3UYECKOTO COJEpPkKAHUS B HAYYHO-
HOMYJIAPHOM JIUTEpaType U CPEACTBaX MaccOBOM HH(OpMaLUK, KPUTHUYECKU
OLICHMBAThH MOJIYYEHHYI0 MH(POPMALUIO, aHATU3UPYS €€ COJIepKaHue U JaHHbIe 00
MCTOYHHKE MH(POPMALINH;

® CO3/1aBaThb COOCTBEHHBIE TMCBMEHHBIE W YCTHbIE COOOLIEHUS O
(¢u3znyeckux SBICHUSAX HA OCHOBE HECKOJIBKMX MCTOYHMKOB HH(pOpManuy,
COINIPOBOXAATh BBICTYIICHUE NPE3EHTAllUEH, YUUTBHIBasE OCOOCHHOCTH ayJIUTOPUU
CBEPCTHUKOB.

Mexanuyeckue siBJICHUA
BopInycKHMK HAYy4YHUTCH:
® pacro3HaBaTb MEXAHWYECKUE SIBICHHUS M OOBACHATH Ha OCHOBE

MMEIOIIUXCS 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS TPOTEKAHHUS ATHUX
SBJICHUI: PABHOMEPHOEC M HEPABHOMEPHOE [JIBUKECHHUE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIUHENHOE JBUXKEHHUE, OTHOCUTEIIBHOCTh MEXaHHUYECKOTO
JBIKEHUS, CBOOOJIHOE TaJIeHHUE TeJl, PABHOMEPHOE IBIKEHHE MO OKPYKHOCTH,
VHEPIUSA, B3aUMOJICMCTBUE TEJ, PEAKTUBHOE IBW)KEHHE, IIepe/ladya HaBIICHUS
TBEPJBIMU TEJIaMH, >KHAKOCTIMH M Tra3amMH, atMochepHOE JaBJICHUE, IIJIaBaHHE
T€JI, PAaBHOBECHE TBEPABIX TEJ, WMEIOIIMX 3aKPEIUICHHYK) OCbh BpalllCHUS,
KoJiebaTeNnbHOe IBMKCHIE, PE30HAHC, BOJIHOBOE IBMKEHHE (3BYK);

® OMNUCHIBATh HW3YyUYECHHBIC CBOMCTBA TE€I M MEXAHUYECKUE SIBJICHUS,
UCTIONB3Yys (U3WUECKUEe BEIMYHUHBI: MyTh, MEpPeMeElIeHue, CKOPOCTh, YCKOPEHHE,
nepuoJ oOpailleHusi, Macca Teja, INIOTHOCTh BEIIECTBa, cuia (Cuja TsHKECTH, CUJia
YOPYrocTH, CUJIa TPEHHUsSI), NaBJICHUE, UMITYJIbC Tela, KUHETUYeCKash SHeprus,
MMOTEHIIMAJIbHAS SHEPTHs, MeXaHW4decKass padoTa, MexaHudeckass MOITHOCTh, KIIJ]
IIPH COBEPIIICHUH PabOThI ¢ MCIOJIB30BAHUEM MPOCTOIO MEXaHW3Ma, CHJIa TPEHUS,



aMIUIUTy/a, TEPUOJ U YacToTa KoJeOaHW, IJIMHA BOJHBI U CKOPOCTH €€
pacnpoCTpaHEHHs; MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCIIOJIb3YeMbIX BEIMYMH, WX O0O3HAYEHUS U EIMHMIIBI U3MEPEHHUS, HAXOJUTb
dbopMynbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIUYMHY C JIPYyTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

® AHANM3HMPOBATH CBOMCTBA TE€J, MEXAHWYECKHE SIBICHHS M IPOLIECCHI,
UCTONB3YS (PU3MUECKHE 3aKOHBI: 3aKOH COXPAHEHUs SHEPTyH, 3aKOH BCEMHUPHOTO
TATOTEHUS, NPUHLMII CYNEPHO3ULIUU CHJI (HAaXOXJIEHUE pPaBHOAECHCTBYOLIEH
cunsl), I, I u III 3akonsl HproTOHA, 3aKOH COXpaHEHHUsI MUMITyJibca, 3aKOH ['yka,
3akoH [lackans, 3akoH ApxuMena; TMNOpH O3TOM pa3IndaTb  CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M €70 MAaTEMATHYECKOE BBIPAKECHUE;

® pa3jauuyaTh OCHOBHBIE IPU3HAKUM HW3YYEHHBIX (PU3NYECKUX MOJEIIEH:
MaTrepuaibHas TOUKa, MHEpIUaIbHas CUCTEMA OTCYETA;

e peliaTh 3a/Ja4yM, MCIONb3yd (PU3NYECKUE 3aKOHbI (3aKOH COXPAHEHUS
DHEPI'uM, 3aKOH BCEMHUPHOIO TATOTEHWS, NPUHLMII cyneprno3uuuu cwi, 1, 11 u 111
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HUMITyJbca, 3akoH ['yka, 3akon Ilackans,
3akoH Apxumena) u (opMyibl, CBs3bIBalOlIMe (PU3MUECKHUE BEIMYMHBI (ITYTh,
CKOpPOCTb, YCKOpEHHE, Macca Tella, IUIOTHOCTh BEIIeCTBAa, CHJIA, JaBJICHHE,
UMITYJIbC T€Jla, KUHETHYECKasi DHEPrus, MOTCHIUAIbHAS JHEPTUs, MEXaHU4eCKas
paborta, mexaHudeckass MoiHocTh, KIIJ mpocroro mexaHusma, cujaa TpEHUs
CKOJIbKEHUS, KO3()(PUIIMEHT TpeHus, aMIUIUTYy/Ja, EPUOJ U 4YacToTa KoJeOaHUH,
JUIMHA BOJIHBI U CKOPOCTb €€ PAcCIpOCTPaHEHMsI): Ha OCHOBE aHaju3a YCJIOBHS
3a/layy 3aMKChIBATh KPATKOE YCJIOBUE, BBIACIATh (PU3NYECKHUE BEIIUYMHBI, 3aKOHBI
u (HopMyJbl, HEOOXOAUMBIE JUIsl €€ pelIeHUs, IPOBOAUTh PACUEThl U OIICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEIMYHHBI.

B]:IHyCKHI/IK MOJIYYUT BO3MOKHOCTD HAYIUUTDLCH:
® UCNONB306aAMb 3HAHUSL O MEXAHUYECKUX SAB/ICHUSAX 8 NOBCEOHEBHO IHCUSHU

0151 obecnedenusi 6€30NaACHOCMU NPpU 00paujeHuU ¢ NPUOOPAMU U MEXHUYEeCKUMU
yempoticmeamu, 07151 COXPAHEHUsl 300P08bsi U COONIOOEHUS HOPM IKONOSUUECKO20
nosedeHuss 8 oKpyxcaruel cpede;, NPUBOOUMb NpUMeEpbl  NPAKMUYECKO20
UCNONIL3068AHUS PU3UYECKUX 3HAHUL O MEXAHUYECKUX SGNeHUAX U Qu3uUyecKux
3aKOHAX, NpUMePbl UCNOIL30BAHUS B0300HOBNAEMbIX UCMOYHUKOS SHEp2UlU;
9KOJIO2UHECKUX NOCTIe0CMBUL UCCTEO08AHUSL KOCMUYECKO20 NPOCMPAHCMS,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb
sceobwuti  xapakmep  (QYHOAMEHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEHUs
MEXAHUYEeCKOU JHepeuUu, 3aKOH COXPAHEHUSl UMRYIbCd, 3AKOH BCEMUPHO20
MsAOMeHUs) U OSPAHUYEHHOCHb UCNONIL30BAHUS YACMHBIX 3aKOHO08 (3axoH IyKa,
Apxumeoa u op.);

® HAXO0OUMb AOEKBAMHYI0 NPEeON0NCEHHOU 3adade @uU3U4ecKyro Mooeib,



paspeulams npooiemMy Kak HA OCHO8e UMEOWUXCA 3HAHUL N0 MeXanuke C
UCNONL30BAHUEM MAMEMAMUYecKo20 annapama, maxk u npu HOMOWU Memoo08
OYEHKU.

TensoBble ABJICHUSA
BbInyCKHUK HAYYHUTCSH:
® pacCloO3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSACHATH Ha 0aze HMMEIOIIHNXCS

3HAHWI OCHOBHBIC CBOMCTBA WJIM YCIIOBHUS MPOTECKAHUS ITHX sBIECHUN: uddy3us,
M3MEHEHHE 00beMa Tell MpHU HarpeBaHUM (OXJIAXIEHUU), OOJbIIasi COKUMAEMOCTh
razoB, Majasi C)KMMaeMOCTb >KHJIKOCTEH U TBEPABIX TEJ; TEIJIOBOE PAaBHOBECHE,
WCTIApEeHHE, KOHJICHCAIlUsl, IUIABJICHUE, KPUCTAUIM3alUsl, KHUIEHUE, BIAXKHOCTH
BO3/lyXa, pa3lIMyHble CHOCOOBI Temonepenayn (TerIonpoBOIHOCTh, KOHBEKIIUS,
U3IIyYEHUE), arperaTHbleé COCTOSIHUS BEIIECTBA, IOTJIONIEHUE HHEPrUu IIpH
UCIIAPEHUH >KUAKOCTU WU BBIACJICHUE €€ MPU KOHJEHCAIMU Mapa, 3aBUCHUMOCTb
TEMIIEPATYPhI KUIICHUS OT 1aBJICHUS;

® OINKCHIBATh U3YUYCHHBIE CBOMCTBA TEJ W TEIJIOBBIC SIBICHUS, UCIOJB3YS
du3nueckue - BEJIUYUHBI:  KOJWYECTBO  TEIUIOTHI, BHYTPEHHSISI  DHEPTHf,
TEMIIEpATypa, YAENbHAsA TEIUIOEMKOCTh BEUIECTBA, YJIEJIbHAS TEIJIOTA IJIABJICHUS,
ylelbHasg TeIIoTa MapooOpa3oBaHus, yHAelbHAas TEIJIoTa CropaHus TOIUIMBA,
KO3 (DUIIMEHT TMOJEe3HOTO JEWCTBUS TEIJIOBOTO JBUTATEINsA; IPU OINKUCAHUU
MPaBWIbHO TPAKTOBaTh (DU3NUECKUN CMBICT UCIOIb3YEMbIX BEJIWYUH, UX
0003HAYEHUS U CIUHUIBI U3MEPEHHUS, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO
GU3UYECKYI0 BEIWYMHY C JPYTUMUA BEJIWYMHAMM, BBIYUCIISATH 3HAYCHUE
(bu3UYECKON BEIMUUHBL;

® aHAIU3UPOBATH CBOWCTBA TEJ, TEIUIOBbIC SIBIEHUS W  IPOILECCHI,
WCTIOJNIBb3YSI OCHOBHBIEC TMOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI O CTPOCHUHU
BEILIECTBA M 3aKOH COXPaHEHUsI IHEPTUH;

® pasznuyaTh OCHOBHBIE TIPU3HAKM M3YYCHHBIX (DU3MUECKUX MOJeieH
CTPOEHMUS Ta30B, KUJIKOCTEN U TBEPABIX TE;

® MPUBOJAUTH TMPUMEPHI MPAKTHUYECKOIO KCIOJIb30BaHUS  (PU3UYECKUX
3HAHUU O TETUIOBBIX SBJICHUSX;

e pellaTh 3aJa4yd, HUCIOJb3ysS 3aKOH COXPaHEHUsI PHEPTUM B TEIJIOBBIX
mpoieccax W (HOPMYJIbI, CBS3bIBAOIMNE (DU3NYECKUE BEIUYUHBI (KOJIUYECTBO
TEIUJIOThI, TeMIEpaTypa, yAelbHas TEIIOEMKOCTh BEIIECTBA, yHAEJbHAas TEIUIOTa
MJIaBJICHUS, YyJelabHasl TEIJIoTa MapooOpa3oBaHUs, ylelbHAs TEIJIOTa CTOPAHUS
TOIIMBA, KOA(PPHUIIUEHT MOJE3HOTO JEUCTBUS TEIUIOBOI'O JBUTraTelis): Ha OCHOBE
aHajM3a yCJIOBHS 3aJa4yM 3alMChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (PU3MUECKUe
BEJIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOJIUMBIC JJISi €€ PEIICHUS, MPOBOJUTH
pacdeTsl U OIEHWBATh PEATBHOCTh TMOJYYEHHOTO 3HAYeHUS (HU3UIECKOM
BEJINYMHBI.



BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYHUTHCSI:

® UCNONIBL306AMb 3HAHUS O MENN0BLIX A8NEHUAX 8 NOBCEOHEBHOU HCUSHU ONiA
obecneuenusi Oezonachocmu npu obpawjenuu ¢ npudbopamMu U MexHudeCKumu
yempoticmeamu, OJisi COXpAHeHUsl 300P06bsl U COONI0OeHUsT HOPM IKOJIOSUHECKO20
nosedeHusi 8 OKpyJcarwel cpede; NPUBOOUMb NpuUMepbl  IKOJIOUHECKUX
nocieocmeuli  pabomoel  0gueameneil GHYMPEHHe20 C2OPAHUs, Menjio8bix U
2UOPOINIEKMPOCMAHYULL,

® paziuuams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3aKOHO8, NOHUMAMb
sceobwutl xapakmep yHOAMEHMAIbHBIX QUUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs
JHepauU 68 Menio8blx Npoyeccax) U 02PaHUYeHHOCMb UCNONb308AHUSA YACHHBIX
3aKOHO8,

® HAXO0OUMb AO0EKBAMHYI0 NPEONIONHCEHHOU 3a0ade @U3UUecKyr0 MoOeb,
paspeuwiams npoodLemy KaK Ha OCHOBE UMEIOUUXCSA 3HAHULL O MENJIOBbIX SGNeHUSX C
UCNONIL308AHUEM MAMEMAMUYeCcKo20 annapama, maxk u npu noMowju Memooos
OYEHKU.

DJleKTpU4YecKre U MAarHUTHbIE SIBJICHUS
BbInyCKHMK HAYYMTCH:
® pACMO3HABATh JJICKTPOMArHUTHBIC SBJICHUS U OOBACHITH Ha OCHOBE

AMEIOIIMXCS 3HAHUW OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS NPOTEKAHUA OATHUX
SIBJICHUM: DJIEKTPU3ALIMSA TEJ, B3aUMOIEUCTBUE 3apSAA0B, JIEKTPUUECKUN TOK U €T0
JeNCcTBUA (TEIUIOBOE, XHMMHMYECKOE, MarHuTHOE), B3aMMOJICHCTBUE MAarHUTOB,
3JIEKTPOMArHuTHasl UHAYKLHNS, JEUCTBUE MArHUTHOTO T10JI HA IIPOBOJIHUK C TOKOM
W HAa JBWXKYIIYIOCS 3apsDKCHHYH0 YacCTHILy, JIEMCTBUE AJIEKTPUYECKOrO MO Ha
3apsSOKCHHYK0  YacTHILy, AJIEKTPOMArHUTHBIE  BOJIHBI, MPSAMOJIMHEUHOE
pacIpoCTpaHEHNE CBETA, OTPAKEHUE U MPEITIOMIIEHUE CBETA, TUCIIEPCUS CBETA.

® COCTaBJIATH CXEMbl DIJIEKTPUYECKHX ILENEH C IOCIENOBATENbHBIM U
napayijieIbHbIM COSAMHEHUEM DJJIEMEHTOB, pa3jinyas YCJIOBHbIE 0003HAYEHUS
AJIEMEHTOB JJIEKTPUUYECKUX Lened (MCTOYHHMK TOKa, KIIK0Y, PE3UCTOp, peocTar,
JaMII0YKa, aMIIEPMETP, BOJIBTMETD).

® ICIO0JIb30BaTh ONTHYECKHUE CXEMbl [JIi TMOCTPOCHUS H300paKCHUN B
MIJIOCKOM 3€pKajie U COOMPAOIIeH JIMH3E.

® ONUCHIBAaTh H3YYECHHBIC CBOMCTBA TEJ W DJICKTPOMATHUTHBIE SIBJICHUS,
UCTIONB3Ysl  (PU3MYECKUE BEJIMYMHBI: DJICKTPUUECKUN  3apsij, CHJIa TOKa,
AJIEKTPUYECKOE  HANPSKEHUE, DJIECKTPUUYECKOE  CONPOTUBIIEHUE,  YACIBHOE
COTIPOTUBJICHUE BEIIECTBa, paboTa »JICKTPUUYECKOTO TIOJISI, MOIIHOCTH TOKa,
(OKyCHOE pAacCTOSHHE W ONTUYECKas CUJIA JIMH3bI, CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI M YacTOTa CBETa;, NpPU OINHWCAHWH BEPHO TPAKTOBATH
(bU3UYECKUI CMBICTT KCHOJIB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS W €IUHUIIBI
U3MEPEHUS; HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIIMUUHY



C IpYTMMH BEJINYMHAMM.

® AHAIM3HPOBATH CBOKCTBA TEJI, JJIEKTPOMArHUTHBIE SIBJICHUS M IIPOLIECCHI,
UCHOJb3ysl (U3UUECKHUE 3aKOHBI: 3aKOH COXPAaHEHUsS JJIEKTPUYECKOTo 3apsja,
3ak0oH OMa g ydacTka Lend, 3akoH J[koyisa-JleHna, 3akoH NpSMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPaXKEHUsI CBETA, 3aKOH IIPEJIOMJICHUS CBETA; MPH
TOM pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa MU €ro MaTeMaTHYeCKOe
BBIpa)KCHHUE.

® PUBOAUTH TPUMEPHl MPAKTHUECKOTO HCHOIB30BaHUSA  (PUIUUECKHUX
3HAHUH O IIEKTPOMArHUTHBIX SIBJIICHUSX

® pelaTh 33J1a4M, UCIOJIb3Ys (pU3MUecKue 3aKoHbI (3aKkoH OMa JUIs yyacTKa
uenu, 3akoH Jlxoynsa-JleHna, 3aKOH NPSIMOJMHEMHOIO PACIpPOCTPAHEHUS CBETAa,
3aKOH OTPAXEHUSI CBETA, 3aKOH IMPEJIOMJICHUS CBETa) U (POPMYJIbI, CBSI3bIBAIOIINE
(u3nyecKkue BEIMUMHBI (CHUJIa TOKA, SJEKTPUUECKOE HANPSKEHUE, SJIEKTPUUIECKOe
COTIPOTHUBIIEHUE, YJIEIBHOE COINPOTUBIEHHE BEUIECTBAa, PadOTa 3JIEKTPUUECKOrO
HOJIsl, MOIIHOCTh TOKa, (POKYCHOE pACCTOSTHUE M OITUYECKas CHJla JIMH3BI,
CKOPOCTb 3JIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, (OPMYJIbI
pacdera  DJIEKTPUYECKOIO  CONPOTHBIIEHHS IpPU  IOCJIEIOBAaTEIIbBHOM U
NapaJUIeIbHOM COEIMHEHUH NPOBOJHUKOB): Ha OCHOBE AaHAJIW3a YCJIOBHA 3aJa4d
3aMHUChIBaTh KPATKOE YCIOBHUE, BBLACNATH (DU3UUYECKHE BEIUYHUHBI, 3aKOHBI H
(dopMyJibl, HEOOXOAUMBIE AJIsl €€ PELIEHUs, NPOBOAUTH PAcyeThl M OLIEHHWBATH
PEaIbHOCTb MOJIYYEHHOT'O 3HaYCHUS PU3NUECKON BETMUHHBI.

BLIHyCKHI/IK MOJIYIUT BO3SMOKHOCTD HAYIYUTDbLCSH:
® LCNONbL306aMb 3HAHUSL 00 INNEKNMPOMACHUMHDBIX AB6JIEHUAX 8 NOBCEOHEeBHOU

JcUsHU OISl obecneueHus 0Oe30nacHoCmu npu  odOpaweHuu ¢ npuoopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUS 300pP08bs U COONOOEHUS HOPM
9KON02UYECK020 NOBEOCHUs. 8 OKpYJicalowell cpede;, npusooums npuMepsbl GIUSHUS
INEKMPOMASHUMHBIX UZYHEHULL HA HCUBLLE OPSAHUSMDL,

® pasiuyams CpaHuybl NPUMEHUMOCMU @UUYECKUX 3AKOHO8, NOHUMAMb
sceobwuli  xapakmep  QYHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEeHUs
INEKMPUYECK020 3apaod) U 02PAHUYEHHOCMb UCNONIb30BAHUSL YACHBIX 3AKOHO8
(3axon Oma 0ns yuacmka yenu, 3akou [oxcoynsa-Jlenya u op.);

® UCNONBL306aMb NpUEeMbl NOCMPOEHUs Qu3U4ecKux mooenell, NOUcKd u
GOopMYIUPOBKU  00OKA3AMENbCE  BbLOGUHYMbBIX —2UNOme3 U  MeopemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (DaKmos,

® HAXO0OUMb AO0EKBAMHYIO NPEOJIONHCEHHOU 3a0ade @U3U1UecKyro MoOeib,
paspeutams npooaeMy KaK Ha OCHO8e UMEIOWUXCSL 3HAHUL 00 31eKMPOMASHUMHBIX
ABNEHUSAX C UCNONB30BAHUEM MAMEMAMUYECKO20 annapama, maxk u npu nomouiu
Memo0o08 OUEHKU.

KBaHTOBBIE SIBJICHUS



BbInyCKHUK HAYYUTCH:

® pacno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOITUXCS
3HaHWW OCHOBHBIC CBOWCTBA WJIM YCIOBHS TMPOTEKAHWS OTUX SBICHUIA:
€CTECTBEHHass M WCKYCCTBEHHasl paJUOAKTUBHOCTh, O-, [- W Yy-WU3IIy4CHHUS,
BO3HMKHOBEHHWE JTMHEHYATOTO CIIEKTPa U3ITyYCHHS aTOMA;

® ONUCHIBATH HM3YYCHHBIC KBAHTOBBIC SIBJICHHSI, HWCIONB3YS (U3UUCCKUE
BEJIMYMHBI: MAacCOBOE YHCJIO, 3apsIOBOE YHCIIO, TIEPUOJA TOJypacmaaa, dHEpTHs
(GOTOHOB, TIpU ONUCAHWHM TPABUIBLHO TPAKTOBaTh (U3HUECKUNA  CMBICI
UCTIONB3YEMbIX BEIMYMH, WX OOO3HAYCHWSI W CJAMHUIBI HM3MEPEHUsS; HaXOJWUTh
dbopMynbl, CBS3BIBAIONIME JaHHYIO (PU3WYECKYI0 BEIWYUHY C JIPYTUMU
BEJIMYMHAMU, BBIUUCIISATH 3HaUCHNE (DU3UIECKON BEITMYNHEI;

® AHATM3WPOBATH KBAHTOBBIC SIBJICHUS, WUCIIONB3YS (DU3UUCCKHE 3aKOHBI M
MOCTYJIaThl: 3aKOH COXPAHEHUS JHEPrUH, 3aKOH COXPAHEHHUS JIJIEKTPUUECKOIrO
3aps/ia, 3aKOH COXPAHEHHS MAacCOBOTO YKCIA, 3aKOHOMEPHOCTH U3IyUYCHUS U
MOTJIONIEHUS CBETa aTOMOM, IPU 3TOM pasiinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKO0HA M €T0 MAaTEeMaTHYECKOE BBIPAKCHUE;

® pasnuyaTh OCHOBHBIC MPU3HAKY IUIAHETAPHOW MOJICTH aToMa, HyKJIOHHON
MOJIeJI ATOMHOTO SI/Ipa;

® MPUBOAUTH TPHUMEPHI TMPOSIBICHUS B TMPUPOJE U MPAKTHUUECKOrO
WCIIONIB30BAHUS  PATMOAKTUBHOCTH, SACPHBIX W TEPMOSIACPHBIX  PEaKIIH,
CHEKTPaJIbLHOTO aHAJIU3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTh HAYYUTHCS

® UCNONBb306AMb  NOJYYEHHble 3HAHUSL 68 NOBCEOHEBHOU  JHCUZHU NpU
obpawjenuu ¢ npubopamu U  MEXHUHYECKUMU YCMPOUCMEAMU  (CUEMmUUK
UOHUBUPYIOWUX HYacmuy, 003umemp), OJisl COXPAHEHUsT 300P06bsl U COONIOO0EHUs
HOPM 9KOJ02UYECKO20 NOBEOEHUsL 8 OKPYICarouell cpeoe;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0ep ¢ 0eheKmoM Macchl,

® NPUBOOUMb NPUMEPHL GIUAHUSA PAOUOAKMUBHBIX U3TYUEHUL HA JHCUBble
OpP2aHU3MbL, HOHUMAMb NPUHYUN Oelicmeus 003UMempa U pa3iuyams YClosusl e2o
UCNONIL30BAHUA,

® NOHUMamMb IKOJI02UYecKUe Npoodiemyvl, 803HUKAIOWUE NPU UCNOTb308AHUU
AMOMHBIX INEeKMPOCMAHYUL, U NYMU peulenus 3mux npobrem, nepcneKmussl
UCNONIL308AHUS YRPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

DJIeMEHTbI ACTPOHOMUH
BbInyCKHUK HAyYHTCH:

® yKa3blBaTh Ha3BaHUsA IJ1aHET COJIHEUYHOM CUCTEMBI;, pa3INdyaTh OCHOBHBIC
NPU3HAKK CYTOYHOI'O BpalleHusi 3Be3qHOro HebOa, nBwkeHus Jlynol, ConHia u
IIJIAHET OTHOCUTEIBHO 3BE3N;

¢ JIOHUMATh pa3jindvsad MCKAY FGJ’IHOHGHTpH‘—IGCKOfI u FCOHCHTpH‘-IGCKOfI



CUCTEMaMH MHUDA;

BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYHTHCS:

® YKa3bleamv 00Owue CEOUCMBA U OMIUYUSL NIAHEm 3eMHOU 2pYynnvl U
nianem-ecueanmos, manvix men ConHeuHou cucmemvl U OOAbUIUX NAAHEM,
NOJIb308AMbCS KAPMOU 36€30H020 HeOa npu HabI0OeHUSX 36e30H020 Heba,

® pazuams  OCHOBHble  XAPAKMEPUCMUKU  38e30  (pasmep,  ygem,
memnepamypa) COOMmHOCUMb Yeem 36e30bl C ee MeMNepamypoll,

® paziudamos cunomesvl O npoucxoofcdeﬂuu Conneunoti cucmemboi.



1. COJAEP/)KAHUE KYPCA

VYuebnass mporpamma 10 kmacca paccumrana Ha 70 wacoB (2 yaca B
Henento). JlJabopatopHbix paboT — 4 yaca, KOHTPOJIBHBIX pabOT —5 4acoB.

No Paznen KonuuectBo | Kontponbnas | JlabopaTtopHbie
4acoB pabora padboThI

1. | Brenenue. ®dusuka 151 1
busznueckue METO/IbI
U3Y4YEHUS TPUPObI

2. | Mexanuka 25 2 2

3. | OcHOBBI MOJIEKYJISIPHO- 10 1 1
KMHETUYECKOU TEOPUU

4. | OCHOBBI TEPMOJUHAMUKHI 8 1

5. | OCHOBBI JIEKTPOAMHAMUKHU 24 1 1

Peseps 2 yaca

Hrtoro 70 yacos

Beenenune. ®u3uka u pusnyecKue MeTOAbI H3y4CHUS IIPUPOABI

®dusuka — Hayka o npupoje. dOusznueckue tena u spaeHus. Habmoaenue u
onucaHue Qu3nueckux sABICHUU. DUMYECKUM HSKCIEpUMEHT. MoaenupoBaHue
ABICHUM W OOBEKTOB MNpupojbl. DuU3HUECKHE BEJIWYUHBI U HX H3MEpPEHUE.
TOYHOCTH M MOTPEMHOCTh U3MEpEeHN. MeKIyHapoaHas CUCTEMa €IUHULL
.Ouznueckue 3aKOHbl U 3aKOHOMepHOCTU. Pusmka m TexHuka. HayuHblii meron
no3Hanus. Ponb pusnku B GopMHUpPOBAHUHN €CTECTBEHHOHAYYHON TPAMOTHOCTH.

Mexanuyeckue siBJIeHUSA

Mexanuueckoe JBHKeHHE. MarepuanbHas TOUKa Kak MOJAENb (PU3NYECKOTO
Ttena. OTHOCUTENBHOCTH MEXaHWYECKOro JBWKeHHd. Cucrema orcyera.
duznyeckue BEIUMUMUHBI, HEOOXOAUMBIE JUIsl OTIMCAHUs JIBUKEHUS U B3aUMOCBSI3b
MEXJy HUMHU (IIyTh, MEpPEMEIICHHE, CKOpPOCTb, YCKOPEHHE, BpPEMs JBMKEHUSA).
PaBHOMEpPHOE M PABHOYCKOPEHHOE MNPSIMOJMHENHOE IBH:KEHHE. PaBHOMepHOe
IBWXKEHHUE 10 OKpykHOCTH. IlepBbiii 3akoH Hprotona u umHepums.Macca teina.
IInotHocTh BemecTBa. Cuia. Enuaunbl cuiibl. Bropoit 3akon Hetotona. Tpetuit
3akoH Herorona. CBobOognoe mageHue Tei. Cumna TsSxecTu. 3aKOH BCEMHUPHOTO
taroteHusa. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsA3b MexIy
CUJION TsKECTHM U Maccoil tena. Jlunamomerp. PaBHopelicTByromas cuna. Cuna
TpeHus. TpeHue ckoiabxeHus. Tpenue nokos. TpeHue B IpupoIe U TEXHUKE.

NmMmnyneec.  3akOH  COXpaHEHUST UMITyJbCa. PeakTUBHOE JBHKECHHE.
Mexanuueckass pabora. MoiHocTs. DHeprus. [loTeHnmanbHas U KUHETHYECKas
sHeprus. [IpeBpaiieHne OAHOroO BHAA MEXAHWYECKOW IHEPTUM B JIPYTrod. 3aKOH
COXPaHEHHS MTOJTHOM MEXaHUYECKOU IHEPTUU.

YcnoBuss paBHOBECHs TBEPAOTO Tejla, HMMEIOLIETO 3aKPEIUIEHHYI0 OCh
JNBWKEHUS. MOMEHT CUJIBI.




OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOH TEOpUH

Crpoenue BemecTBa. ATOMBI MU MOJIEKYJIBI. TennoBoe IBHKEHHE aTOMOB U
MoJiekyJl. B3zanMmopeiicTBue (IpUTSHDKEHUE M OTTAJIKMBAaHUE) MOJIEKYJ. TeraoBoe
paBHOBecue. Temneparypa. CBs3b TeMmeparypbl CO CKOPOCTBIO XaOTHYECKOIrO
JBYKEHUS yacTul. BHyTpeHHss sHeprusi. Pabora u temonepenaya Kak criocoObl
M3MEHEHUS! BHYTPEHHEW 3Hepruu tena. KoamdyecTBo TemaoThl. 3aKOH COXPAHEHHUS
Y NPEBpAILEHUs DHEPruy B TEIUIOBBIX Ipoueccax. McmapeHne M KOHAEHCAIusl.
[lormomenre SHEpruM IPpU HUCHAPEHUM JKUIKOCTH U BBIACIICHHE €€ IIpH
KOHJIeHcauu napa. Knunenne. 3aBUCMMOCTb TEMIIEPATYPbl KAIICHHS OT JaBJICHUS.
BiaxxHoCTh BO3aYyXa.

OCHOBBI TEPMOAMHAMHUKH

Pabora raza npu pacmmpenuu. [IpeoOpasoBaHusi 3HEPTMHM B TEIUIOBBIX
MalMHax (mapoBas TypOWHa, JBUraTellb BHYTPEHHETO CrOpaHUs, PEaKkTUBHBIN
neurarenb). KI1JI TerioBoit MaIimHsI.

OCHOBBI YJIEKTPOAUHAMUKH
DneKkTpuyecKoe moJie Kak ocoOblil BUa Marepuu. HanpspkeHHOCTh

ANEKTPUYECKOTO NOJIA. J[eMCTBUE IIEKTPUUECKOTO TOJISI Ha IIEKTPUUECKHE
3apsiabl. KoHeHcaTop. DHeprus dJIeKTpUIECKOTO OIS KOHAEHCATOPa.

OJIEKTPUYECKUA TOK. VICTOUHMKH SJIEKTPHUUYECKOTO TOKA. DJIEKTPUYECKAs
LENb U €€ COCTaBHbIE 4acTH. HampaBneHue M IEUCTBUSA DIIEKTPUYECKOTO TOKA.
Hocurenu »snekTpuueckux 3apsaoB B MeTtauiax. Cuia Toka. DIEKTPUYECKOE
HaIpsDKEHUE.  OJIEKTPUYECKOE  CONPOTUBIIEHHE  ITPOBOJHUKOB.  EnuHUIEI
CONPOTHUBIEHUA. 3aBUCHUMOCTb CHJIBI TOKAa OT HampspkeHHs. 3akoH Oma i
ydacTKa Lenu. YpaenbHoe conpoTtusieHue. Peocratel. IlocnenoBarenbHoe
coeuHEeHHe NpoBOJHUKOB. IlapamnensHoe coeanHeHue mNpoBOAHMKOB. PaboTta
ANEKTPUYECKOrO IOJSI MO0 MEPEMELIEHUI0 AJIEKTPUYECKUX 3apsAloB. MOIIHOCTH
ANEKTPUYECKOro Toka. HarpeBaHne mpOBOJHUKOB 3JEKTPUYECKUM TOKOM. 3aKOH
Jlxoyns - Jlenmna. DiekTpuueckue HarpeBaTelbHbIC U OCBETUTENbHbIC MPUOOPHI.
Kopotkoe 3ambikanue. ToOk B pa3nuyHbIX cpenax.

Pe3eps (2 yaca)



VYueOHast mporpamma 11 kmacca paccumrana wHa 70 dacoB (2 waca B HeAeNo).
JlaGopatopHbIx paboT — 4 yaca, KOHTPOJIbHBIX pabOT —5 YacoB.

No Paznen KomuuectBo | KonTponbHas | JlabopaTopHbie
4acoB pabota paboTHI

1. | MarautHoe nosie 3)

2. | DAexTpoMarHuTHas 7 1 1
UHIYKIUS

3. | DNeKTpOMarHuTHbIE 10 0 0
KOJICOAHUS U BOJTHBI

4. | Onruka 15 1 2

5. | KBanroBas ¢uzuka 17 2 1
Crpoenue Becenennoit 7
[loBTOpEHNE 7 1

Peseps 2 gaca

Nroro 70 yacos

OCHOBBI 3JIEKTPOAMHAMMKH (IIPOAOJIKEHHE).
MarsuTHoe 110J1e

B3aumopeiictBue TOkOB. MarHuTHoe mnosie Toka. MarnutHas uHaykuus. Cuana

Awmrmepa. Cuina JlopeHna.
DJIeKTPOMATHUTHAS UHAYKLMS

SIBnenue AJICKTPOMArHUTHOM VHIYKIHU. MaruuTHbIN MOTOK. 3aKoH
aneKkTpoMarHuTHOW wuHaykuuu. IIpaBuno Jlenna. Camounaykuus. WMHIYKTUBHOCTD.
B3auMoCBs3b 2IEKTPUYECKOTO U MATHUTHOT'O MOJICH. DJIEKTPOMAarHUTHOE TIOJIE.

JJIeKTPOMATHUTHBIE KOJIeOAHUA U BOJIHbI

CpoOonnbie  konebanust B kosiebarenbHOM  KoHType. Ilepuos  cBOOOAHBIX
NEKTpUUecKuX  konebanuil. IlepemeHHBIM  dnekTpudyeckuid  TOK. [ 'eHepupoBaHHe
NEeKTpUUecko  sHepruu. Tpanchopmarop. Ilepemaua  IIEKTpUYECKON  DHEPTUU.
DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpUHIMNBI paiMOCBA3M.
TeneBuaeHue.

OnrTuka

CBeToOBBIC BOJIHBI.

CKOpOCTh CBETA U METOJIBI €€ U3MEPEHHUSI. 3AKOHBI OTPAKEHUS U MPEITOMIIEHUS CBETA.
BonHoBble cBOMCTBa cBeTa: JuUcHepcusi, HUHTEpPEpeHLus cBeTa, AUPPAKIUs CBeETa.
KorepentHocts. [lonepedyHocTs cBeTOBBIX BOJH. [lonspuzanms ceera.

DJIeMeHTbI TEOPHH OTHOCHUTEJIbHOCTH

[Toctynatel TEOpUM OTHOCHUTEIBHOCTH. [IpHUHIIMII OTHOCUTEIBHOCTH OWHILITEHHA.
ITocrostHeTBO  ckOpocTH  cBera. lIpocTpaHcTBO M BpeMs B CHEUHUAIBHONM TEOPUH
OTHOCHUTENBHOCTH. PenstuBucTckas AuHaMuka. CBsi3b MaccChl C SHEPTHUEN.

N3ay4eHus: U cieKTPbI

PasnuyHble BUABI 3JEKTPOMAarHUTHBIX U3JIyYEHUM M UX NPAKTUYECKOE NPUMEHEHMUE:
CBOMCTBA U MPUMEHEHNE MHPPAKPACHBIX, YIbTPA(PHOIETOBBIX U PEHTTEHOBCKUX U3ITyYCHUH.
[IIxana 3JIeKTPOMarHUTHBIX U3TyYEHHMN.

KBanToBasi pusuxa



['umote3a Ilmanka o kBaHTtax. Potorddexr. VYpaBHeHue OHHIITEHHA 7S
dboroaddexra. Dotonbl. [mmoresa pae bpoisis 0 BOJHOBBIX CBOMCTBAX YaCTHII.
KopnyckyisspHO-BOJIHOBOM Iyalu3M. CootHOmEeHNE HEONPEIEIECHHOCTH
I'eiizenOepra.Crpoenne aroma. Omnbitel Pesepdopna. KsantoBeie mnoctynatel  bopa.
HcnyckaHnue 1 IOTIIOIIEHUE CBETa aTOMOM. Jla3epsl.

Mopnenn CTpOEHHMsIT aTOMHOIO sipa: IPOTOHHO-HEUTPOHHAs MOJENb CTPOEHUS
aToMHOro sAnpa. Snepueie cuibl. JlepeKT Maccbl M SHEPruUs CBSI3U HYKJIOHOB B SIpeE.
Slnepnas sHepreTuka. BinsHue HMOHM3MpPYIOLIEH paavallMy Ha XKUBbIE OpraHu3Msbl. Jlosa
W3JIyYEHUs, 3aKOH pPaAUOAKTHBHOTO pacmaja M €ro CTaTUCTUYECKUMU  XapakTep.
DneMeHTapHbIe YaCTHUIbl: YACTULbI U aHTUYACTUIbL. DYyH/IaMEHTAJIbHBIE B3AUMOIECHCTBHUS

Crpoenne Becenennou

Crpoenue conneyHoi cucteMbl. Cucrema «3emius — Jlyna». OOmue cBeneHUs o
ConHue (BUI B TEJIECKOII, BPALLEHUE, pa3MepPbl, Macca, CBETUMOCTb, TEMIIEpATypa COJIHLIA U
COCTOSIHME BEIIECTBA B HEM, XUMUYECKUH cocTaB). VICTOUHMKM SHEPruuM M BHYTpPEHHEE
ctpoenne ConHua. @usnueckas mnpupona 3Be3n. Hama ['amaktuka (coctaB, CTpOEHHE,
IBUKeHUE 3Be3] B lanakTuke u ee BpaiieHue). [IporcxoxaeHre u 3BOIMIOLUS TANAKTHK U
3BE3N.

IloBTOpEHHeE.



1. TEMATHYECKOE IIJTAHUPOBAHUE

Ne paznena Hazpanwme pazaena KonmuecTBo yacos
10 knacc
1. Brenenune. ®usuka u pusndeckue 1
METO/bI U3YUCHHUS TIPUPOJIBI
2. Mexanunka 25
3. OCHOBBI MOJIEKYJISIPHO- 10
KHHETHYECKCON TEOpUHU
4. OCHOBBI TEPMOAMHAMUKA 8
S. OCHOBBI 2JIEKTPOTUHAMUKHI 24
Htoro 68
11 xnacc
1. MaronuTtHOE 1oJie 5
2. DJIEKTpOMAarHUTHAs UHYKIIUS 7
3. DNEeKTPOMArHUTHBIC KOJICOAHHS U 10
BOJIHBI
4, OnTuka 15
S. KBanToBas ¢uzuka 17
6. Crpoenue Bcenennoit 7
7. [ToBTOpEHue 7

Htoro 68
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