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Pabouas mporpamma no yuebnomy npeamery «Pusnka» (0a30Bblil ypoBeHb) (IpeaMeTHAs
o0acTh «EcTecTBEHHO-HAYUHbIE IPEAMETHI») (Aajie€ COOTBETCTBEHHO — IPOTPAMMA 110
¢busuke, puznKa) BKIOYACT MOSACHUTEIBHYIO 3aMTUCKY,COJEpKaHNEe 00yUYeHHUS,
IUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHSI MPOTPAMMBI IO (PU3UKE, TEMATUYECKOE
IUTaHUPOBAHUE.

INOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3oBarenbHON mporpammsl, npeactaBieHHbix B GI'OC OO0, a takxec
yuétom (enepanbHOl paboueil mporpamMmbl BocniuTanus U KoHienuuu npenogaBaHus
yuebHoro npenmMera « Puznkay.

ConepxxaHue mporpaMmbl MO  (U3MKE HAMpaBlIeHO Ha  (QOopMUpOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCA U OPraHU3alMI0 U3YYeHUs] (PUBHKU
Ha JeSTEJIbHOCTHOM OCHOBE. B mporpamme no ¢usmke yYUTHIBAIOTCS BO3MOKHOCTH
ydyeOHOro mnpeamera B peanuzanuu TpedboBanuii PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM M METAaNpeIMETHBIM pe3yJibTaTaM OOY4YeHHUs, a TakKe MEXIPEIMETHbHIC
CBS3M ECTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOIO OOULIETO
oOpa3zoBaHusl.

[Iporpamma 1o (pu3MKE yCTaHABJIMBAET pacIpeiesieHne y4eOHOro Marepuala Io
rojam o0ydenus (1o Kjiaccam), mpeyiaraeT NpUMEPHYIO OCIE0BATENbHOCTD U3YUEHUS
TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHSI IPEIMETHOIO COJAEPKAHMS U yUETE BO3PACTHBIX
0COOEHHOCTEM 00yUYaroIUXCs.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbI0 OKa3aHUSI METOAMYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboyeil mporpamMmbl 0 y4eOHOMY MpPEAMETY.

®uszuka SBISIETCS CUCTEMOOOPa3ymOIIMM JJIsi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XHMHEH, OWOOoTuel, acTpoHOMHeW u (u3nyeckoit reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyee SICHbIC
oOpa3lbl MPUMEHEHUsT HAyYHOrO METO/Ja MO3HAHUS, TO €CTh Croco0a MOIy4YeHUus
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna w3 TIaBHBIX 3a1ad  (PU3UYECKOrOo O0Opa3oBaHMUs B CTPYKType OOIIEero
00pa30BaHuUs COCTOUT B (POPMUPOBAHNHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH U UHTEpeca
K HayKe y o0OyJarouiuxcsi.

N3yuenue ¢usuku Ha 0a30BOM ypOBHE MPEIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO IPaMOTHOCTh: HAYYHO
OOBSICHATH SIBJICHHUSA, OLIEHWBATh W MOHUMATh OCOOEHHOCTHM HAYyYHOTO HCCIIEIOBAHUS;
MHTEPHPETUPOBAThH JIAHHBIE W MCMOJIb30BATh HAYYHbIE J10KA3aTEIbCTBA JUISl OJTYyUECHHUS
BBIBOJIOBY.



Lenu n3ydenus GU3UKUA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAETICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpHOOpEeTEeHNE MHTEpeca M CTPEeMIICHUS O0Yydarolmxcs K HAyYHOMY H3YUYCHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OopMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3yUYeHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyayuien npodeccuoHaIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOyUYEHHUIO B 3TOM
HaIpaBIICHUH.

JlocTuKeHHe 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIOLIUX 3a1a4:

NpHOOpeTeHNEe 3HAHWM O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHre yMEHUW OMNHUCHIBAaTh M OOBSCHATH (PU3UYECKUE SIBICHHSIC
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEIICHHUsI MPOCTEHINNX PacUETHBIX 3a7ad C HCIOIh30BAaHUEM
buznyecKkux Mojenell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
JabopaTtopHble pabOThl W HKCHEPUMEHTATbHbIE HCCIEAOBAHUS C HUCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAaKOMCTBO €O cdepaMu MNpOPECCHOHANBHON  JESTEIbHOCTH, CBSI3aHHBIMHU C
¢u3MKONW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSX
(bU3MYEeCKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanusi orBoauTcss 238 vacoB: B 7 Kiacce — 68 uwacoB (2 yaca B HeEIIO),B
8 kimacce — 68 yacos (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Hezieio).

[IpennaraemMslii B mporpamme 1o gpusuke nepedeHb 1a00paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNb JelaeT BbIOOp MPOBEIACHUS
7a00paTopHbIX pPabOT M OMNBITOB C YYETOM HMHAMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CHHUCKa DSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COAEPKAHUE OBYUYEHUA

9 KVIACC
Pa3nen 1. Mexanndeckue iBJICHUSA

Mexanuueckoe  ABWKeHHE. MarepuanbHas — Touka. Cucrema  orcuéra.
OTHOCHUTEIIBHOCTE ~ MEXAaHWYECKOI'O  JBW)KECHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBrkeHne. HepaBHomepHOe mpsMonMHEWHOe IBWKeHHE. CpelnHss W MIHOBEHHas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE NpsiMosinHETHOE ABMKeHHne. CBOOOAHOE Ma/ieHue.

OmnbrTel ["anunes.

PaBHOMepHOE nBMKEHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JIuneiHas u yrinoBasi CKOpocTU. LIeHTpoCcTpeMHUTENBHOE YCKOPEHHE.

IlepBsiii 3akoH Herotona. Bropoii 3axkoH Hserorona. Tperwmii 3axkoH Hprotona.
[IpyHLIMT CYIIEpIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHUs: cuila TPEHUS CKOJBXECHMS, CHIIA
TPEHUs OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUS.
JBmxenune nnaner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTs n
IIEPErPy3KH.

PaBHOBecue wmatepuanbHON TOUKH. AOCONMIOTHO TBEPHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHOM OChIO BpamieHust. MoMeHT cuibl. LIeHTp TsbxecTu.

Nmnynec tena. M3menenne wummnynbsca. MMmnynbsC cuibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTuBHOE IBMKEHHUE.

Mexannueckass paboTa U MOIIHOCTh. PaGoTa cui TsbKecTH, yNpyrocTu, TPEHHUS.
Cas13b 3HEepruu u padoThl. [loTeHIMabHas SHEPTUs Tela, NOJHATOrO HaJl MOBEPXHOCTHIO
3emiu. [loreHunanbHas sHEprus cxaTtou npykuHbel. Kunernueckas sHeprus. Teopema
0 KUHETUYECKOUN Y)HEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON dYHEPTUU.

Jlemoncmpayuu

Habmronenue MmexaHu4ecKoro JIBM)KEHUS Tela OTHOCUTENILHO Pa3HBIX TEJI OTCUETA.

CpaBHeHUeE MyTel U TPACKTOPUI JBUKEHHSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHHUS IPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaOmronenue nBuxkeHus Teia o OKPY>KHOCTH.

HaOnronenne MeXaHMUYECKUX SIBICHUM, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKCHHUH OTHOCUTEIHLHO KaOWHETa
du3uKu.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl Tea U JIEUCTBYIOIIEH HAa HETO CUJIBI.

Hab6nronenue paBeHCcTBa CHIT ITPU B3AaUMOJICHCTBUM TETI.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKECHUMU.

Ileperaya umIryapca mpu B3auMOJEHCTBUM TEN.

[IpeoOpazoBanus SHEPTUH MTPU B3aUMOJIECHCTBUU TEJL.



CoxpaHeHHe UMITyJIbCa MPU HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMIyJIbCa MPU a0COTIOTHO YIPYTOM B3aUMO/ICHCTBUU.

HabmroneHne peakTHBHOTO IBHYKCHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUu MpU CBOOOTHOM IaICHUH.

CoxpaHeHHEe MEXaHMYECKOM OHHEPruM MpH JBIKEHUU Tela TOJ JCHCTBHEM
HpPY>KUHBIL.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jyisl pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO JIBYKCHHUS
IIapyKa WA TEICKKH.

Omnpenenenue cpeaHe CKOPOCTH CKOJIbKEHUsI OpyCKa WIIM JBMXKCHHS IIApPHUKAIIO
HAKJIOHHOU INIOCKOCTH.

OmpeneneHre yCKOPEHUS Teja MPU PaBHOYCKOPEHHOM JBMKCHHUH 0 HAKJIOHHOU
MJIOCKOCTH.

HccnenoBadue 3aBUCUMOCTH ITyTH OT BPEMEHH TTPH PAaBHOYCKOPECHHOM JIBHYKCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[TpoBepka THITOTE3BI: €CIM TIPH PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HadaJIbHOU
CKOPOCTHU IMYTHU OTHOCATCA KaK PsAJl HEUETHBIX YK CEII, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHU OJTMHAKOBHI.

Hccnenopanne 3aBUCHMOCTH CUJIbI TPEHHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO
JIABJICHMUS.

Omnpenenenne K03hGUIIUEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenne pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBWKEHUU Tela
10 TOPU30HTAIIBHOW ITOBEPXHOCTH.

Onpenenenue paboThl CUJIBI YIIPYTOCTH NPU MOABEME Ipy3a C HUCIOJIb30BAHUEM
HEMOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs] DHEPTUN.

Pa3nes 2. Mexanuveckue KoJie0aHus U BOJIHBI

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUU: mepuof,
4acToTa, aMIUINTyJda. MaremaTuyecKuid W NPYKUMHHBIA MasTHHUKU. [IpeBpamienue
SHEPIrUH MPHU KOJIeOATETFHOM JIBUKEHUH.

3aryxaromue koneOaHusi. BeiHyxaeHHble konebanus. Pesonanc. Mexanuueckue
BOJIHBL. CBOICTBA MeXaHWYECKUX BOJH. IIponosibHbIE M monepedHble BOIHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MeXaHW4eCKHe BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbIcOTa ToHa. Otpaxenue 3Byka. MHOpasByk wu
YIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii TeI O JSHCTBUEM CHJITBI TSKECTH M CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
Habnronenue BoIHYXICHHBIX KOJIEOAaHHUM U pe30HaHCA.



PacnipocTpaneHne npooibHbIX U MONEPEUHBIX BOJIH (Ha MOJENHN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre 4acTOThI U MepUoia KoJieOaHUN MaTEMaTHYECKOTO MasITHUKA.

Ornpenenenre 4acToThl U Meproa KojieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TiepHoAa KojeOaHW TOJBEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnemoBanne 3aBUCHUMOCTH TIepuojaa KojeOaHWW TPYXKMHHOTO MasTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepuoJia KoueOaHuil rpy3a, MOJBEIHIEHHOTO K HHUTH,
OT Macchl Tpy3a.

OnbITEI, JEMOHCTPUPYIOUINE 3aBHUCHUMOCTh MEpHOAa KOJICOaHW MPY>KUHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTH MPYKUHBI.

H3mepenne yckopeHusi CBOOOTHOTO TaICHHUS.

Pa3nes 3. Ji1eKTPOMAarHUTHOE T0JIe U 3JIeKTPOMATHUTHbIE BOJTHBI

DIIEKTPOMArHUTHOE oJe. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMAarHuTHRIX BOMH. [llkama osmekTpomMarHUTHBIX BOJMH. Mcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexTpoMarHuTHas npuposa ceeta. CkopocTs cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBOMCTBA DNEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

JlabopamopHwvie pabomul u onvimol

N3yueHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tee(OoHa.
Pa3nen 4. CBeToBbI€ AABJICHUS

JlyueBas mopmenpb cera. Mcrounuku csera. IIpsMonuHeHOE paclpoCTpaHEeHue
cera. 3atmenuss ComHua u JlyHel. Otpaxkenune cBeta. Ilnockoe 3epkano. 3aKoH
OTpPa)KECHUS CBETA.

IIpenomienue cBeTa. 3aKOH IpesioMyieHus1 cBeTa. [loHOe BHYTpEeHHEE OTpaKeHHE
ceera. Mcnonb30BaHne MOJHOIO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nmydeii B nmuHze. OnTrdeckas cuctema ¢GoToarnmapara, MUKPOCKOTA U
Teneckona. ['ma3 kak onrtryeckas cucrema. bam3opykocTh B 1allbHO30PKOCTb.

Paznoxenue 6enoro cseta B ciektp. OnbiTel HhtoToHa. CloKeHHEe CIeKTPaIbHbBIX
1BeTOB. Jlucnepcus cBeTa.

Llemoncmpayuu
[IpsiMonrHetHOE pacpOCTpaHEHHE CBETA.
OtpaxkeHue cBeTa.
[Tonyuyenue n300paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.



OnTryeckuii CBETOBO/I.

Xon nyueil B coOMparolei JImH3e.

XoJI 1y4der B pacCEenBarOIEH JINH3E.

[Tosrydenue n300paskeHUi C MOMOIIBIO JIUH3.

[Tpunnmn neictBus oroarnapara, MUKPOCKOTA M TeJIeCKoa.
Monens riasa.

Paznoxxenue 6eyoro ceeTa B CEKTP.

[Tonydenue 6enoro cBera Mpu CI0KCHUU CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH YTJIa OTPaXXEHHs CBETOBOTO Jy4a OT yIJia MaeHusl.
N3ydenne xapakTepuCTHK N300pakeHUs MpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaeHuUs
Ha TPAHULIE «BO3YyX—CTEKIION.
[Toyuyenue n3zo0paxeHut ¢ MOMOIIbIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne (OKYCHOTO pacCTOSHUSA U ONTHYECKOW CHITbI COOMPAIOIIEH JTMH3BI.

OnbITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITHl 0 BOCHPUATHUIO LIBETA IIPEIMETOB MPU UX HAONIOJECHUU Yepe3 LIBETOBBIC
GUIBTPEIL.

Pa3nen 5. KBantoBble iBJIeHUS

Omnwitel Pezepdopna m mnmanerapHas Mojaenb aromMa. Mopenbs aroma bopa.
Hcnyckanne v noriomnieHue ceeta atToMoM. KBaHTHIL. JInHEYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usiydenus. CTpoeHre aTOMHOTO sifipa.
Hyknonnas monens atomuoro sigpa. M3oronel. PagnoaktuBHeie nipeBpanieHus. [lepuon
IOJIypacIiajia aTOMHBIX SIAED.

S nepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOI0 U MaCCOBOTO YUCEN. DHEPruUs
CBS3M aTOMHBIX sAnep. CBs3p mMaccel M 3HEpruu. Peakuuum cruHTE3a M JENEHUS SIEDP.
Nctounuku 3Heprun CoHua U 3BE3I.

SnepHas odHepretuka. JIeMCTBUS paJIMOAKTUBHBIX M3JIyYCHUHM Ha JKHUBBIE
OpPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIOIICHUSI.
CnekTpsbl pa3IuyHbIX Ia30B.
CnekTp Bogopoa.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuérurika HOHU3UPYIOIIUX U3TYyUEHUH.
Perucrpanus usiryuyeHuss IpupOAHbIX MUHEPAIIOB U ITPOAYKTOB.

JlabopamopHwvie pabomul u onvimol

Habimoienne CIuTomHbIX ¥ TUHEHYAThIX CIIEKTPOB U3y YCHHS.

HccnenoBanne TPEKOB: M3MEPEHHE YHEPTUU YACTHIBI IO TOPMO3HOMY IyTH
(o doTorpadusm).
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N3mepenue painoakTUBHOTO (poHa.
IToBTOpPHUTEIHLHO-00001IAIOIIUIA MOTYJIb

[ToBTOPUTENBHO-00001IAIOIIMN MOYJIb TpPEJHA3HAYEH JUIsl CUCTEMaTH3aluu U
000OLIEHMSI TPEIMETHOTO COAEPKAHUSA U OIbITa JAEATEIBHOCTH, MPUOOPETEHHOTO MPH
U3y4eHUHU BCero Kypca (u3Mku, a Takke Jid MOATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMEeHY 0 (pU3HKe JyIsd 00ydaroIMXcsl, BBIOPABIINX ATOT yUEOHBIN
IIPEIMET.

IIpr w3ydyeHMM IAHHOTO MOIYJIS PEAIU3YIOTCS W CHCTEMATU3UPYIOTCS BHJIbBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCSA JOCTIKEHHE TPEAMETHBIX H
METaNpeIMETHBIX IJTAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAYYHAs] TPAaMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUH MPUPOJBI U TEXHUKHU, OBJIAJICHUE YMEHUSAMU OOBACHATh (PU3NUYECKHUE SBIICHUS,
IPUMEHAS IOJIyYCHHBIC 3HAHMS, PEIIaTh 3aJadd, B TOM YHCIJIE KAa4ECTBEHHBIE H
DKCIEPUMEHTAIIbHBIE.

[IprHOIMNHAIBHO AEATENBHOCTHBIA XapaKTEP JaHHOTO Pa3iela pEAIN3yETCs 3 CUET
TOT'0, YTO O0YYaIOIIMECS BBINOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE
SBJICHUS B OKPY KAIOILEH IIPUPOJIE U ITIOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIET0BAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUIS1 TPOBEPKHU TUTIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBbI HauOojiee BaXKHBIX JIOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTUW, HAaIpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX H3BECTHBIX BHJIOB
DHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue ¢u3MKM Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHMs HAMpPaBIICHO
Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare u3yueHus (PU3MKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuarorerocst OyayT chopMUPOBaHBI CIICTYIONIUE TUYHOCTHBIE PE3yJIbTaThl B YACTH:
NATPUOTHYECKOT0 BOCITUTAHUSA
NPOSIBIICHHE MHTEpPECca K UCTOPUM M COBPEMEHHOMY COCTOSTHHIO POCCHUHCKOM
buznueckoil HayKu;
IIEHHOCTHOE OTHOIIEHUE K JTOCTUKEHUSIM POCCUUCKUX YIEHBIX-(PUZHKOB,;
rPaKJAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS S

IFOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B O6Cy}K,Z[CHI/II/I O6HICCTBCHHO-3H8}II/IMBIXI/I
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ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM TOCTUKEHUN (DU3UKY;
OCO3HAaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIESITEIIBHOCTH YUYEHOTO;
ICTETHYECKOT0 BOCIIMTAHUS
BOCIIPUSITUE OCTETUYCCKUX KadecTB (PU3WUYECKOW HayKu: €€ TapMOHHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
LHEHHOCTH HAYYHOI'0 MO3HAHUSA:
OCO3HAHHWE IEHHOCTH (U3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTa TO3HAHUS

MHUpPa, OCHOBbI pa3BUTHUS TEXHOJOTUM, BaKHEHIIIEH COCTABIIAIONICH KYJIbTYPbI;
pa3BUTUC Haquoﬁ J'IIO603HaTeJ'IBHOCTI/I, HHTEpECA K HCCHGI{OB&TGHLCKOﬁ JACATCIIBHOCTH,

(popMupoBaHus KyJbTYPbI 310POBbSI M SMOLMOHAJBLHOTO 0JIATOMOJIYYHS:

OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI OE30MaCHOTO TMOBEACHMSI Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM U TEIUIOBBIM 000pYOBaHUEM B IOMAIITHUX YCIOBHSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TaKOI0 e MpaBa y APyroro YeJIOBeKa;

TPYAOBOI0 BOCIIMTAHUS:

AKTUBHOE YYacTHE€ B PEIICHUU MPaKTUUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3alyy, Topojda, Kpas) TEXHOJOTHYECKONW U COLMaTIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIMUX B TOM YUCTE U (PU3NYECKUX 3HAHUI;

MHTEPEC K MPAKTHUECKOMY MU3yUEeHUIO MPOodecCrii, CBA3aHHBIX C (PU3UKOM;
AKOJIOTUYECKOTO BOCITUTAHUS:

OpUEHTAallMs Ha NMpUMEHEHUe (PU3UYECKUX 3HAHUM Ui pelieHus 3a1ad B 00JacTH
OKpY>KaroIen cpepl, MIaHNPOBAHUS TOCTYKOB M OIIEHKH WX BO3MOKHBIX TIOCTIEACTBUNA
JUUISL OKPYIKAIOIIEH CPEbI;

OCO3HaHMeE III00ATBHOT0 XapaKTepa SKOJOTMYECKHUX MPOOIeM U yTeH UX pellIeHNUs;

aJanTanuM K M3MEHAIIUMCS YCI0BUSIM COLHAIBHON ¥ NPUPOJAHOM cpeabl:

NOTPEeOHOCTh BO B3aWMOJICHCTBUM TPH BBITIOJHEHUU WCCIEAOBAHUN M TMPOEKTOB
(br3MYeCcKOi HAMPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JESTeIbHOCTD;

noTpeOHOCTh B GOPMHUPOBAHUN HOBBIX 3HAHUH, B TOM YHcIie GOpMYIUPOBATH UIEH,
TIOHATHS, TUTIOTE3BI O (PU3UYECKUX 0OBEKTaX U SBIICHUSX;

OCO3HaHHE JE(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIIETCHTHOCTEH B 001acTH
busuKy;

MJJAHUPOBAHKWE CBOETO Pa3BUTHS B MPUOOPETEHWU HOBBIX (U3MUECKUX 3HAHMIA,

CTPEMJICHHE aHATM3UPOBATh U BBISBISTH B3AMMOCBSI3HM IPUPOJIBI, 0OIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCTIOIh30BaHNEM (PU3NYECKUX 3HAHUN;

OLICHKA CBOMX JIEHCTBUM C YUETOM BIMSHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOKHBIX
TJI00aBHBIX MOCEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBoeHUS MporpamMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
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oOpa3oBaHus y obOydwaromierocs OyayT cOpMHUPOBAHBI METANPEAMETHBIC PE3yJIbTATHI,
BKJTIOYAIOITUE TT03HABATEIIbHBIC YHUBEPCAIBbHBIC yUeOHBIC ICHCTBUS, KOMMYHHUKATHBHBIC
YHHBEPCAIBbHBIC yUCOHBIE JCHCTBHS, PETYJISTUBHBIC YHHUBEPCATbHBICYYCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeiiCTBUS
Ba3oBble Joruueckue 1ecTBUA:

BBISIBIIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUN);

yCTaHaBJIMBATh CYIICCTBCHHBIN MPHU3HAK KIACcCU(PHUKAIIMN, OCHOBAHHUS
JJ1s1 0OOOIIIEHUS ¥ CPAaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYUS B pacCMaTPUBACMbIX (haKTaxX, JTaHHBIX
¥ HAOJTFOICHHSIX, OTHOCSIIIAXCS K (PU3MUECKUM SBIICHUSM;

BBISIBIIATH IPUYUHHO-CJICICTBEHHBIC CBS3H MPU M3yUYCHUU QU3HUCCKUX SBICHUHA U
MIPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIB30BAHUEM JICTYKTUBHBIX WM HHIYKTHUBHBIX
YMO3aKIIFOUCHHM, BBIIBUTATH THIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIUYHH,

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pemeHuss ydeOHOM (u3HYecKor 3amaudu
(cpaBHEHME HECKOJIBKMX BApUAHTOB PEIICHHMS, BEIOOP HAan0o0JIee MOIXOSIIETO C yIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciieoBaTe/IbCKUeE JeHCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCJENIOBATENbCKUM HMHCTPYMEHT IIO3HAHWS,

POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bU3MYECKUl  DKCIIEPUMEHT, HEOOJbIIOe HCCeAOBaHNE (U3NUYSCKOTO  SBJIICHUS,

OIICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTyICHHYIO B X0J1¢
WCCJICIOBAHUSI UJTH DKCTIEPUMEHTA,;

CaMOCTOSITeNIbHO (popMynupoBaTh 00O0OIEHUS W BBIBOJBI 1O pe3yjbTaTaM
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, UCCIICIOBAHNUS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MUECKUX TMPOIECCOB,a
TaK)K€ BBIIBUTATH TIPEATOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTCKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUYHBbIC METObl, MHCTPYMEHTBl W  3alpOChl TIPH  TOUCKE U
orOope uMH(pOpMAIMK WM JTaHHBIX C y4€TOM MPEIJIOKCHHOW ydeOHON (pu3nuecKkon
3aJ1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HWH(POPMAIIHIO
Pa3IMYHBIX BUIOB M (POPM MPEACTABICHUS;

CaMOCTOSTENIbHO BHIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHUs HHPOpMaALUU U
WUTIOCTPUPOBATh PEIIaeMble 3a7a4d HECIIOKHBIMH CXEMaMH, JuarpaMMaMy, WHOUN
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMmyHnKaTHBHbIE YHHBepPCAJbHbIe y4eOHbIe eilcTBUS:
B Xoze 0OcCyXIeHusi ydeOHOro marepuaia, pe3yJbTaToB JIaDOpaTOPHBIX pPadoT
U MPOEKTOB 33J1aBaTh BOIIPOCHI M0 CYILIECTBY 00CYK1a€MOM TeMbl U BBICKA3bIBATh UJICH,
HalleJICHHbIE Ha PEIIeHHE 3aJa4i U MOAAepKaHue 0JIarokenaTeIbHOCTH OOIIECHHUS;
COTIOCTaBIIATh CBOM CYXXJICHHSI C CYXACHUSIMHU JIPYyTUX YYaCTHUKOB JUAJIoOra,
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OoOHapYyKUBaTh PA3IMINE U CXOJICTBO MO3UITUH;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJMUYHO TPEACTABIATh PE3yJbTaThl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIEIOBAHUS, TTPOCKTA).

MMOHUMATh ¥ UCTIOH30BATh IPEUMYIIECTBA KOMAHIHOW U MHANBUIYAJTLHON pabOThHI
IPU PEIICHUN KOHKPETHON (hr3HUecKoil mpoOIeMbl;

MPUHUMATh 1I€JIM COBMECTHOUM JEATEeIbHOCTH, OPTraHU30BbIBATH JIEUCTBUA MO €€
JTOCTIDKCHHIO: PACTIPENENATh POJH, 00CYXKIaTh MPOIECCHl W PE3yIbTaThl COBMECTHOMN
paboThI, 0000IaTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsT KaY€CTBEHHOI'O Pe3yJibTaTa Mo CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMH UJICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEro BKJaja B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHEHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YyHUBepcaJbHbIe yueOHbIe JeiiCTBUS
Camoopranusamnus:

BBIABJISITh MPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CHUTyalMsIX, TPEOYIOIIUX ISt
pereHus: GU3NIECKUX 3HAHUH;

OpPHUEHTUPOBATHCA B PA3IMYHBIX MOJIXO0JAaX NPUHATUS PEIIEHUN (MHINBUILYAIbHOE,
MPUHATHE PEILICHUS B TPYIINE, MPUHITUE PEIICHUHN TPYIINON);

CaMOCTOSITEIIbHO COCTABJISITh AITOPUTM pelieHus: (PU3ndecKom 3amauu WM TUiaHa
UCCIIEIOBaHUSI C YYE€TOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHHUI;

nenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTE/LJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyallMy U MIpejiarath jiaH e€ n3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) Pe3yJIbTaTOB JEATECIIHbHOCTH,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATCIHHOCTh (B TOM UHCJIE€ B XOJ BBIIOJIHEHUS
(GU3MYECKOr0 WCCIICOBAHUS WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIMXCS CUTYaIlui, yCTAaHOBJIEHHBIX OITMOOK, BOSHUKIIIUX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro uejoBeka B XOJ€ Clopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYIoro.

MpPU3HABaTh CBOE TMPABO HA OMIMOKY TpHU perieHuH (U3NYECKUX 3a1ad  WId
B YTBEPKJICHUSIX Ha HAYUHbBIE TEMbI U TAKOE YK€ MPaBO JPYTroTO.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH y 00YUYAIOIIUXCSI YMEHUM:

WCIIOJIb30BaTh IOHATHUS: CHCTEMa OTCYETA, MaTepuajgbHas TOYKA, TPAECKTOPUS,
OTHOCUTEIBHOCTh MEXAHWYECKOTO ABWXKEHUs, nedopmanus (ynpyras, miacTudeckas),

TPCHUC, HCHTPOCTPEMUTCIIBHOC YCKOPCHNUEC, HCBCCOMOCTD U IICPCTPY3KHU, HCHTP TAKCCTH,
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aOCOJIIOTHO TBEPJIOE TEJO, LEHTP TSHKECTH TBEPJOrO TeJla, pABHOBECUE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHbIEC BOJIHBI, [ITKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJIbHO30PKOCTbh, CIIEKTPHI HCITY CKAaHUS
¥ TIOTJIOIIEHUS, anb(a-, 6eTa- U raMMa-u3IIydeHUs, U30TOIbI, IAEpHAs YHEPTETHKA;

pasnuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE Ma/ieHue Tell, paBHOMEPHOE
JIBW)KCHUE TI0 OKPYKHOCTH, B3aUMOJCHCTBUE TE€J, pPEAaKTUBHOE JIBXKCHUE,
KoJjiebaTenbHOe JIBIKEHHE (3aTyXalllhe W BBIHYXIACHHbIE KOJeOaHUs), pE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHEUHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U TPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sIoKeHUE OeI0ro cBeTa
B CIIEKTP H CJOKCHHE CHEKTPAJIBHBIX IIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JTMHEHYATOTO CIIEKTpa U3TyUYEHUS) IO OMMCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE
SBJICHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (U3MUECKUX SBJICHUM B OKPYKAIOIEM MUPE
(B TOM yucie (pU3nYeCcKue SIBJICHUS B IPUPOJE: MPUIUBBI U OTIUBBI, IBUKEHUE TUIAHET
CoOnHEYHON CUCTEMBI, PEAKTUBHOE JABMKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMHUYECKUE BOJHBI, IyHaMH, 3XO, LBETa Tedl,
ONTUYECKHE  SIBJICHUS B  MNpUPOJE, OHMOJOTrMYEecKoe  JACHCTBUE  BUIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO H3JIYyYEHUN, €CTECTBEHHBIM pPaJIMOAKTUBHBIN
(G oH, KOCMHYECKHE JTy4H, PATHOAKTUBHOE U3JIyYEHHE MPUPOIHBIX MUHEPAIIOB, ACHCTBUE
pPaJAMOAKTUBHBIX W3JIyYEHH Ha OpraHu3M 4ejioBeKa), IpU 3TOM NEPEeBOJUTH
MPAKTUYECKYIO 33/auyy B y4eOHYIO, BBIICNATH CYIICCTBEHHBIE CBOMCTBA (TPU3HAKU)
(bu3NUECKUX SABJICHHUI;

OMKCHIBATh HW3YYCHHBIE CBOMCTBA TeNl U (U3MYECKUE SBJICHUS, HCIOJIb3YS
bu3nYecKue BEIMYMHBI (CPeAHsst 1 MTHOBEHHAs CKOPOCTh Tea MPU HEPAaBHOMEPHOM
JIBW)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJI0Bas CKOPOCTb, CUJa TPEHMS, CHJIA
YOPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHUsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CHJIbI, ME€XaHW4Yeckass padoTa U MOIIHOCTb, MOTEHUHMAJIbHAS JHEPTUs Tela,
MOAHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, NMOTEHUMAJIBHAS JHEPrUsl CKATOW NPYKHUHBL,
KHUHETHYECKasi SHEPTHUsI, TIOJTHAS MEXaHWYECKasi YJHEPTusl, IEPHOJT U YacTOTa KOJIeOaHmi,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, I0OKAa3aTellb
MPEJIOMJICHUST CPENbl), MPU OMHCAHUU TPABWIHHO TPAKTOBATh (DUIUUECKUN CMBICIT
UCIIOJIB3YEMbBIX BEIMYMH, 0003HAYEHUS M CIUHMIBI (U3UYECKUX BEJIUYUH, HAXOIAUTh
(bopMyJibl, CBA3BIBAIOUIME JTAHHYIO (U3MYECKYIO0 BEIMYMHY C JPYTUMHU BEIMYMHAMM,
CTPOUTH TPpaPUKN N3YyUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS U TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
U MacCOBOTO UYHCENT TPH SJEPHBIX pEaKlusx, MNP OSTOM JaBaTh CIIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  HMPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH 00BsCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DU3WYCCKUX  SABIACHUW, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7auyd (ONMUpAIOIIUecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaM3a yCJIOBUA 3aJa4M 3alMChIBATh KPATKOE YCIOBHE, BBIABIATh HEJIOCTAIOIINE WITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIOB3ys  ONMHCAaHWE  WCCIICAOBAHMS,  BBIICIATH  MPOBEPSIEMOC
MIPEAIOJI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPSIKA IPOBEICHUS NCCSI0OBAHMS, ACIaTh
BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OTIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBUCUMOCTb TIepHOia KOJIeOaHN TTPYKUHHOTO MAasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYAbl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, M3yUYECHHUE CBOWCTB
HM300pakeHusl B TUIOCKOM 3€pKajie U CBOMCTB M300pa)k€HUs IpeamMeTa B coOuparoiei
JIMH3€E, HAOJII0JICHUE CIUIONIHBIX M JIMTHEWUYAThIX CTICKTPOB MU3IYUCHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 000OpyAOBaHMS, OMMCHIBATH XOJ] ONBITA
€T0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHUE U3MEpAEeMON BeTUYHHBI ((POKYCHOE pPACCTOSHHE COOMPAIONICH JIMH3HI),
000CHOBBIBaTh BBHIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DM3NMUECKUX BETMYMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HauaJIbHON CKOPOCTH, TIepro/ia KoJieOaHU MaTeMaTHYeCKOro MasTHUKA OT JJTMHBI
HUTH, 3aBUCUMOCTH yTjia OTPaXEHUS CBETa OT yTJia MaJCHHS W YIJIa MPEIIOMIICHUS OT
yrila TaJeHus): IIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTENHHO COOMpATh YCTAaHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (U3WYECKUX BEIMYMH B BUJC
Tabnui u rpaduKOB, IeIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHMH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Telia TPU PaBHOYCKOPEHHOM
JBUYKEHUH, YCKOPEHUE CBOOOIHOTO Ma/IeHUs, KECTKOCTh NPYKUHBI, KOADPUIIMEHT TPEHUSI CKOIBKEHUS, MEXaHW4YecKasi paboTa u
MOIITHOCTb, YaCTOTa U TIEPHOJ] KOJICOAaHUH MAaTEMaTHYECKOTO U MPYKUHHOTO MASITHUKOB,0ONITHYECKAsI CHUJIa COOMPATOIICH JTMH3BI,
pPaJIMOaKTUBHBINA (DOH): TUIAHUPOBATH U3MEPEHUSI,COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH U3MEPEHHUs, CIEAys
NPEIJI0KEHHON MHCTPYKIUU, BBIUUCISATh 3HAUCHUE BEJIMYMHBI U aHAJIU3UPOBATH MOTYUYEHHBIE PE3yJIbTaThl C YYETOM 3aJIaHHOMN
IIOIPEIIHOCTA U3MEPEHNN;

cOOJII0IaTh MTpaBUila TEXHUKU 0€30MacHOCTHU MPHU padoTe € 1abopaTOpHBIM 000PYI0BAHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKKA HM3YyUYEHHBIX (U3MUECKUX MOJIEJICH: MarepuaibHas TO4Yka, aOCOIIOTHO TBEPAOE TEJo,
TOYEYHBIN UCTOUYHMK CBETA, JIy4, TOHKAs JINH3a, IJIaHEeTapHas MOJICJb aTOMa, HYKJIOHHAsI MOJI€JIb ATOMHOTO SIPA;

XapakTepUu30BaTh MPUHIUIIBI JEHCTBUSI U3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB € OMOPOM HA UX omucaHus (B TOM
YuUCJe: CIUI0METP, TaTUYUKHU MOJIOKEHHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (hoToarmapar, ONnTUHIECKUe
CBETOBOJIbI, CIIEKTPOCKOIN, JIO3UMETp, Kamepa BuiabcoHa), UCHONB3Ys 3HAHUAO CBOMCTBAX (PU3UUYECKUX SBICHUN U
HEe00X0oIMMbIe (pU3NUecKrue 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPUTEIIHHBIX TMPUOOPOB U
TEXHOJIOTMYECKUX TMPOIIECCOB TPHU PEHICHUU YYEOHO-TIPAKTUYECKUX 3a7ady, ONTUYECKHE CXEeMbl JUIsi  TOCTPOCHUS
M300paKEHUIB TIJIOCKOM 3€pKajie U cOOMparoIiei JTUH3E;

MPUBOJUTHL TpUMEPHl (HaXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUsl (U3WYECKUX 3HAHUU B
MOBCETHEBHOM JKM3HU HJisi oOecriedeHus: 0e30MacHOCTU TPH OOpallleHud ¢ MpubopaMu W TEXHUYECKHUMH YCTPOUWCTBaMH,
COXpaHEHHUsI 3[I0POBBS U COOTIOJICHUS HOPM PKOJIOTMUECKOTO MOBEACHUS B OKpY KaroIIeicpese;

OCYIIECTBJISATh MOUCK MH(pOopMaIuu Gu3nueckoro coaepkanus B MHTepHETE, caMOCTOATENbHO (POPMYIHUPYS MOUCKOBBIN
3ampoc, HAXOJUTh TYTHU OMNPEACICHHs] JOCTOBEPHOCTH TMOJyYEeHHOW WH(GOpPMAIIMM HAa OCHOBE HMEIONIMXCS 3HAHUW U
JIOTIOJTHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TIPU BBIMIOJHEHUW YYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3MUECKOTO COJEpIKaHMUS,
CIIpaBOYHBIE MaTepuayibl, pecypchl cetu MHTepHeT, BiageTh NpuEéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MHUCHMEHHBIC W YCTHBIE COOOIEHWS HAa OCHOBE HWHGOPMAIMKM W3 HECKOJIbKUX HCTOYHHUKOB
(bu3nYecKoro coaepxkaHus, MyOJIUYHO MPEACTABISATH PE3YyJIbTAaThl MPOSKTHON MJIM UCCIEeI0BATEIbCKOM AESTEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIM TMOHATHMHBIN ammapaT W3yd4aeMoro paszzeia (U3NKH M COMPOBOXKIATH BBHICTYILICHUE
npe3eHTanuen ¢ yuéToM 0COOEHHOCTEN ay JMTOPUN CBEPCTHUKOB.



KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
Ne HaunmenoBanue KommuecTBo HpOI‘paMMHOG COACPIKAHUC OCHOBHBIC BUIBI JCATCIBHOCTH 06yqa}oumxc;{
/1 Pa3aciioB U TEM qacCcoB

y4eOHOTO MpeaMeTa

Pa3n

e 1. 3aKoHbBI IBHKEHHUSA U B3aHMOJAEHCTBHSA TeJl

1.1

MexaHn4ecKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCaHus

9

MexaHn4yecKoe ABIDKCHHE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTEIBLHOCTH
MEXaHUYECKOTO JIBUKECHUS.
PaBHOMEpHOE
IPSMOJIMHEWHOE JBUKECHHUE.
HepaBHomepHoe
MPSAMOJIMHEWHOE JIBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU
HEPaBHOMEPHOM JBUKCHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBHXKEHUE.
CBoOomHOE TajIcHHE.
Omnpite! I'anumes.
PaBHOMEpHOE NBUXKEHUE

10 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienus. JIuneiHas u
yIJI0Bast CKOPOCTH.

AHanu3 u 00CyXI€HUE Pa3IUYHbIX IPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJAEIN
«MaTepuagbHas TOUKay.

Onucanvue MEXaHU4EeCKOTO ABUKEHUS
paznu4YHbBIMU crioco0aMu (ypaBHEHUE, Tabaua,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBHYKEHUS.

Habmoienne MexaHM4ecKoro JABHKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUe MMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
T€JI OTCUYETA.

Ananu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BBIIOJIHEHHUE 3aJaHUi M0 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpelHeld CKOPOCTH CKOJIBKEHUS
Opycka WM JBIKEHUS IIapHKa M0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 u 00cyXJIeHHE CIIocO00B




[lenTpocTpeMuTENbHOE
YCKOPEHHE.

MPUOIMKEHHOTO ONIPE IeJICHUS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHrne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHJIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue MyTH, MPONUIEHHOTO 3a TaHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH Tela

10 TpauKy 3aBUCUMOCTH MIYTH PAaBHOMEPHOTO
JIBIOKCHUS OT BPEMEHH.

OOcy)xneHue BO3MOXHBIX TPHHIIUTIOB
JIEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTu 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBHKCHUHT
Tena.

OmnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJla 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EmHbIX Huces, mo
COOMBEeMCcmayouue NPOMeNCymKiu pemeHu
OOUHAKOBWI.




OrnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenne meproia M 9acToThl 0OparieHus
TeJa MO OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIOKCHUS TeJla TTO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PAa3TMIHBIX BHIOB.
PacnoznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKCHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JIP.)
Dopma koumpos: PU3NYECKUA TUKTAHT 110
dbopmynam. Pemenue 3agay, 3amogHeHUE
TaOIHIIBI TTO BUIAM JIBFKCHHSI.




1.2

B3aumoneiictBue Ten
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IlepBbIii 3ak0H HproTOHA.
Bropon 3akon HeroToHa.
Tperunt 3akoH HproToHa.
[IpyHIMD cynepno3uuuu
CUJL.

Cuina ynipyroctu. 3akoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUS TIOKOSI, IPYyTHUE BUBI
TPEHUSI.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TATOTCHUSI.
Yckopenue cBOOOTHOTO
najieHus. /[BrokeHue riaHeT
BokpyT Comnnua. I[epBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomocTh u eperpys3ku.
PaBHOBecHe maTepuaibHON
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpanieHusi. MOMEHT CHJIBI.
LlenTp TsKxECTH

Hab6nronenue u 00CykeHUE OIBITOB

C IBIDKEHHUEM TeJla P YMEHBIIICHUH BIUSTHUS
JIPYTUX T, MPEMATCTBYIOMNUX TBHKCHHUIO.
Amnanu3 Tekcta ["anunes ¢ onucanueM
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIETO 3aKOH UHEPIIUU;
BEITIOJTHCHHE 33JIaHUH 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OO6cy>xaeHue BO3MOKHOCTU BBITIOJIHEHUS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMaxX
OTCYETA.

Hab6nronenue u 006Cy)aeHue MEXaHUYECKUX
SIBJICHUM, TPOUCXOJISIIIIUX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBISKEHUH OTHOCUTEILHO
KaOuHeTa (PU3UKU.

JlelicTBHS C BEKTOpaMU CHUJI: BBIIIOJTHEHHE
3aJIaHUMN TT0 CJIOKEHUIO U BEIYUTAHHIO
BEKTOPOB.

Hab6nronenue w/wimm npoBeeHUE OTBITOB,
JTEMOHCTPUPYIOITUX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPWIOKEHHOW K HEMY CHUJTBI U MaCChl
Tena.




AHanu3 1 00bACHEHHE SBJICHUN

C HCTOJIb30BaHHEM BTOPOT0 3akoHa HbroTOHA.
Pemenue 3a1a4 ¢ HCHOJIB30BaHUEM BTOPOTO
3akoHa HpI0TOHA U MTpaBUIIa CIIOKEHUS CHJL.
Omnpenenenue )KECTKOCTH MPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HAOIIOIat0TCS
ynpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHMEM 3aKOHa ['yka.

Pemenue 3a1a4 ¢ NCIIOIB30BaHUEM 3aKOHA
I'yxka.

HccnenoBanre 3aBUCUMOCTH CHIIbI TPEHUS
CKOJIBKEHHS OT CHJIbl HOPMAJIbHOT'O JIABJICHUS.
OO0cy>xeHne pe3yabTaTOB UCCISIOBAHMUS.
Omnpenenenue k03pULMEeHTa TPEHUS
CKOJIbKCHHUS.

N3mepenue cuiibl TpeHUs NoKos. Pemenue
3aJ1a4y C UCIOJIb30BaHUEM (DOPMYJIIBIIIIS CUIIBI
TPEHUS CKOJIbKEHHUS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO JEHCTBUEM
CUJIBI TSIKECTH — CBOOOIHOTO MAJCHUSI.
OOBbscHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaIeHUsI OT MACChI TeNa.

OneHka BEJIMYMHBI CHIIBI

TATOTEHUS, IEUCTBYIOILEN MEX Y

JBYMS Te€IaMu(JJIs1 pa3HbIX

Macc). AHanu3 IBHKEHHUS

HEOECHBIX TEJO/ JeHCTBHEM

CUJIbI TATOTEHUS




(C MCTIONB30BaHUEM JOTIOJTHUTEIIBHBIX
HMCTOYHUKOB MH(popManun). Pemenue

3a71a4 C UCIIOJIb30BAHUEM 3aKOHA

BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUTA pacy€ra CUJIbI TSKECTH.

AHaJn3 OpUTrHHAIIBHOTO TEKCTA,
ONMCBHIBAIOIIETO MPOSABICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBITIOJIHEHUE 3aJaHU
10 TEKCTY (CMBICIIOBOE YTEHUE).

Hab6nronenue u 06Cy X IeHUE OIBITOB

10 U3MEHEHUIO BECa TeJIa [P YCKOPEHHOM
JIBHOKCHUU.

AHanu3 yclI0BUI BOSHUKHOBEHUSI HEBECOMOCTH
U TIEpErPy3KHU.

Pemienue 3a1a4 Ha onpeieiieHue Beca Tena

B Pa3JIMYHBIX YCIOBUSAX. AHAINU3

CHUJI, AECUCTBYIOIINX HA TEJIO,

MOKOSIIIEECS Ha OTOPE.

OrnpeneneHue UEeHTpa TAKECTH Pa3IUYHbIX TEJl.
@opma konmpoJs: pelUIeHue 3a1a4,
(bU3NYECKUil TUKTAHT, TECT, yCTHBIN

OIPOC, YCTHBIM 3a4eT 110 3aKOHaM

HrroToHa.




AHanu3 cui, TeUCTBYIOLINX Ha TEJIO,
ITOKOSIIIEECS HA OTIOpE.

OrnpeneneHue UeHTpa TSKECTH Pa3IMYHbIX TEIL.
Dopma konmpois: pelieHue 3aaad, GU3nIecKui
JIUKTAHT, TECT, YCTHBIA OMPOC, YCTHBIN 3a4ET 1O
3akoHaMm HproTOHA.




1.3.

3aKOHBI COXpaHCHHUA

Nmmnyisce Tena. 3menenue
UMITyJibca. IMIyJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIryJibca. PeaktuBHoe
JIBH>KEHUE.

Mexanudeckas pabota u
MOIIHOCTb. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SJHEPTUHU U
pabotel. [loTeHnnansHas
SHEpPrus Teja, MOJHATOTO
HaJ| IOBEPXHOCTHIO 3EMJIH.
ITorenuumanbHas 3HEprus
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KUHETUYECKOH
SHEPruM. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUU

Habnronenue u o0Cyx AeHUE ONBITOB,
JEMOHCTPUPYIOUIUX TIepeIauy UMITyJIbca

IIpU B3aMMOJICHCTBHUH TEN, 3aKOH COXPAHEHUS
UMITYJIbCA MPU aOCOTIOTHO YyIIPYTOM H
HEYNPYTrOM B3aUMOJICHCTBUU Tell.

AHanu3 cuTyalui B OKpyKarouiei >ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
HUMITYJIbCA.

Pacnio3naBanue siBJI€HUS pEaKTUBHOTO
JBIDKEHUS B IPUPOJIC U TEXHUKE.
[IpumeHeHune 3aKoHa COXPaHEHUS UMITYJIbCa
JUIs pacu€Ta pe3yJbTaTOB B3aUMOAECHCTBUSA TEI
(Ha mpuMepax HEYIPYTroro B3auMOICHCTBHS,
YIPYToro MEeHTPaTbHOTO B3aUMOICUCTBHS JIBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUKHO).

Pemenue 3aa4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH

pH MOJbEME TPpy3a C UCTIOIB30BAHUEM
HEIOABUKHOTO ¥ TIOJIBMXKHOTO OJIOKOB.
N3mepenue MOIIHOCTH.

W3mepenne MOTeHITMAIBHON YHEPTHH YIIPYTO
nehOopMUPOBAHHON TIPYKUHBI.




N3mMepenne KUHETUYECKOW SHEPTUM Tea

IO JJIMHE TOPMO3HOTO ITyTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIUAJIBHON Y KHUHETUYECKON SHEPTUM Tella
MIpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHU

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXpAHEHUS
MEXaHUYECKON SHEPTUM IS pacuéra
MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.
Pemenue 3amau ¢ uCnojib30BaHUEM 3aKOHA
COXpPaHEHHS] MEXaHUYECKOU SHEPTUMU.

Dopma konmpoJisi: TPOBEpoUHas padoTa Mo
PELICHUIO 3a]1a4, YCTHBIN OMPOC, TOKIa,
BBITIOJTHEHUE MPAKTUYECKON paboTHhI.
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Pa3nen 2. Mexanuveckue KoJie0aHusi 4 BOJIHbI. 3BYK




2.1

MexaHnuecKue
KOJIcOaHus

KonebarenbHoe aBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMit: Iepro,
4acToTa, aMILTUTY/Ia.
MaremaTnu4ecKu u
IPYXUHHBIA MasSTHUKH.
[IpeBpaienne 3HEPrUn
pH KoJieOaTeIbHOM
JIBUKEHUU.

3aTyxaronue KojaeoaHus.
BbIHyX1€HHbBIE KOJIEOaHUSl.
Pe3onanc

Habmronenne xonedanuii 1Mo 1eiCcTBUEM CHII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHE
MOT00HBIX KOJIEOAHUH B OKPYXKAIOMIEM MHUPE.
AHanu3 KoJieOaHuM Tpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acToThl
KoJIeOaHUM MaTeMaTUYECKOTO U MIPYKMHHOTO
MasITHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUSA
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH TIEPHOIa
KOJIcOaHMI MOABEIIEHHOTO K HUTH TPY3a0T

JUTMHBI HUTH. [IpoBepka HE3aBHCHMOCTH
neproja KojaebaHuiurpy3a, OIBEIIICHHOTO K
JICHTE, OT Macchl Tpy3a.HabmoaeHue u
0OCYKJICHHE OBITOB, IEMOHCTPUPYIOIIUX
3aBHCHMOCTb IEpHOJIa

KOJICOaHM MPY>KMHHOT'O MassTHUKA OT MACChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[TpuMeHeHrne MaTEeMaTHYECKOTO U IPYKUHHOTO
MasTHUKOB B Ka4eCTBE MOJICIICH IS ONMCAHUS
KoJIcOaHUH B OKPYIKAIOIIEM MUDE.

Pemenue 3ana4, CBSI3aHHBIX C BEIYMCIICHHEM
WJIM OLIEHKOM 4acTOTHI (epro/ia) KojieOaHu
U3zmepenue yckopeHnus c60600H020

NA0eHUsl.




Dopma kKoumposA: peUICHUE 3aay, BBITOTHEHUE
MpOoeKTHOM paboThl. Jlokaa. Y CTHBIN onpoc.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHnyecKre BOJIHBI.
CBOIICTBa MEXaHUYECKUX
BOJH. [IponosbHbIE 1
MonepeyHble BOJIHbL. J[JinHa
BOJIHBI U CKOPOCTB €€
pacrpoCTpaHEHUS.
MexaHnuecKue BOJIHbI

B TBEPIOM TeEJIE,
CEHCMUYECKUE BOJIHBL.
3BYK. | pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. Muppas3Byk u
yJIBTPa3BYK.

OOHapyXeHuE 1 aHAJTU3 BOJTHOBBIX SIBJICHHM
B OKPY>KalOIlleM MHpE.

Hab6nronenue pacnpocTpaHeHus MPOA0IbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIH) U
oOHapy>KeHHE aHAJOTUYHBIX BUI0B BOJIH

B IPUPOJE (3BYK, BOJIHBI HA BOJIE).
Boruncienue qirHbI BOJIHBI U CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCcnepUMEeHTAIbHOE OTPEe/ICIICHUE TPaHUI]
JaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCIIOIH30BAHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HabGnronenue v 00bsiCHEHUE SIBJICHUS

AKyCTHYCCKOI'O pC€30HaHCa.




AHaM3 OpUTHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WJIH YIbTPa3BYyKa)

B TEXHHKE (9XOJIOKALIUSI, YIbTPA3BYK

B MEIUIIMHE U JIP.); BHITIOJIHEHHUE 3aIaHUM

10 TEKCTY (CMBICIIOBOE UTEHHUE).

@opma KoHmpos: YCTHBIA ONpocC,

paboTa C TEKCTOM, JTOKJIa].

Hroro no pazuneny
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Pa3znen 3. BHCKTPOMaFHHTHOC M0JI€ H JJICKTPOMATIHUTHBLIC BOJIHbBI

3.1 | DneKTpoMarHuTHOE
noJe.

10

MarnautHoe nosne. JIlnaun
MAarHUTHOTO TOJISI.
Hanpasnenue Toka u
HaIpaBJICHUE JIMHUN €0
MarHuTHoOro noJis. [IpaBuna
neBoil pyku. OOHapyKeHue
MarHuTHoro nojsi. Muaykius
MArHUTHOTO MOJISI.
MarauTHbIl IOTOK. SIBIEHUE
AIEKTPOMAarHUTHOM
UHIYKIUU. OTKPBITUS
Marikna ®apanes. [Ipasuiia
Jlenua. SIBnenue
camouHaykuuu. [lonydyenue u
repeiada NEPEMEHHOT0 TOKa
3JIEKTPUYECKOTO TOKA.
Tpanchopmaropsi.

YMeTb popMyMpoBaTh IPABUIIO TPABOM pyKU
JUTSL COJIEHOM 1A, TIpaBUiIo OypaBurKa, MPaBUIIO
JleHa;
OrnpenenaTs HalpaBJIEHUE IEKTPUYECKOIO TOKa
B IIPOBOJHUKAX U HANPABJIEHUE JTUHUN
MAarHuTHOTO MOJIS; HAPABJIEHUE CUJIBI,
JEUCTBYIOLIEN HA JJICKTPUUECKUN 3aps,
JIBWKYIIUNACS B MATHUTHOM MOJIE,
3HaK 3apsi/ia U HaIpPaBJICHUE IBUKECHUSA
YaCTUIIbI;

3anuchiBaTh POPMYITY B3AaUMOCBSI3H MOYJISI
BEKTOpPAa MAarHUTHOW UHAYKIIMU MarHUTHOTO
oJIsl ¢ MoatyJjieM cwibl F, neficTBytomieit Ha
MIPOBOIHUK JIJTUHOM 1, pacmiosioxKeHHbIN
MEPIIEHAUKYJISIPHO
JIMHUSAM MarHUTHOW MHAYKLUU, U CUJION TOKa [
B IIPOBOJIHUKE;
OnuceiBaTh 3aBUCUMOCTh MAarHUTHOTO MTOTOKA
OT UHIYKIMHA MarHuTHOTO TOJIH,
IIPOHU3BIBAKOLIETO IUIONIAZb KOHTYPA, U OT €r0




OpHUEHTALMH 110 OTHOLICHUIO K JINHUSAM
MAarHUTHOW MHAYKIHH; PA3INYUS

MEKy BUXPEBBIM AJIEKTPUUECKUM U
AIEKTPOCTATUYECKUM IOJISIMH;

[IpuMeHaTh npaBuiio OypaBuMKa, MPaBUIO
JIEBOM pyKu; npaBwWiio JIeHa u mpaBuiio npaBou
PYKH U1l OIPEAEIICHUS HAIIPABJICHUS
VHYKIHOHHOT'O TOKQ;

PacckasbiBath 00 yCTpOWCTBE U IPUHIUIIE
JNEUCTBUS T€HEpATOpa IIEPEMEHHOIO TOKA; O
HA3HAYCHUH, YCTPOUCTBE U MPUHIUIIE T1EUCTBUS
TpaHchopMaTopa. U ero NPUMEHEHUHU; O
MPUHIIUIIAX PAIAOCBS3U U TEIICBUICHUS;
Ha3bIBATh CIIOCOOBI YMEHBIIICHUSI IOTEPh
ANIEKTPOIHEPIHH NPH TIepeiayue ee Ha OoJbIlne
pacCTOsIHUSI, pa3JIMYHbIC TUATIA30HbI
ANIEKTPOMATrHUTHBIX BOJIH, YCIOBHUS 00pa30BaHUs
CIUTIOLIHBIX U JJUHEWNYATHIX CIIEKTPOB
VCITyCKAHUS,

Dopma konmpoas: IPoBepoYHas padoTa 1o
IIPUMEHEHMIO NpaBuia Jlenna u npasuna Jlesou
pyku. BeinosiHeHHe n0KnIana. Y CTHbIE OITPOCHI.
TectupoBanue. Pemenue 3aganuit OI'D.




3.2

DNEeKTpOMarHuTHe
BOJTHBI

DIIEKTPOMAarHUTHOE TOJIE.
DIEKTPOMArHUTHBIE BOJIHBI.
CaoiicTBa
AJEKTPOMArHUTHBIX BOJIH.
[[Ixana >1EeKTPOMAarHUTHBIX
BOJIH. Mcnionp30BaHue
AJIEKTPOMArHUTHBIX BOJIH
JIJISI COTOBOM CBSI3H.
DIIEKTpOMAarHuTHAs pUpoaa
ceeTa. CKOpOCTh CBETA.
BosiHOBBIE CBOICTBA CBETA.
Paznoxenue 6enoro ceeta

B criekTp. OnbiTel HprOTOHA.
CioxkeHune CreKTpaabHbIX
uBeToB. /lucnepcus ceera

[TocTpoenue paccyxkaeHui, 000CHOBBIBAIOIITUX
B3aMMOCBS3b JIEKTPUYECKOTO0 U MAarHUTHOTO
ITOJIEN.

DKCIEpUMEHTAIIbHOE N3yUYE€HHE CBOMCTB
AIIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIC

C TIOMOIITBI0 MOOHMIIBHOTO TeneoHa).

AHaM3 peHTTeHOBCKUX CHUMKOB
YEJI0BEYECKOTO0 OPTaHU3Ma.

AHaM3 TEKCTOB, OMUCHIBAIOIINX TIPOSBIICHUS
AIEKTPOMATHUTHOTO U3TyUYEHHUS B PUPO/IE:
JKUBBIE OPTAaHU3MBI, H3TyUEHUST HEOCCHBIX TETl
(CMBICTIOBOE UTEHUE).

Pacnio3HaBanue 1 aHanM3 pa3Iu4HbIX
MPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJTH

B TEXHUKE.

N3y4yeHne BOITHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnosib3oBanueM GopmMy
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI M 4acTOTHI cBeTa. Habmonenue
pasnoKeHus 0EJI0T0 CBETAB CIIEKTP.
HaGmronenue u 00bICHEHHUE OIBITOB

10 MOJTYYEHHUIO OEJIOT0 CBETa MPH CII0KEHUU
CBETa Pa3HBIX I[BETOB.

[IpoBeneHue u 0ObSICHEHHUE OTBITOB

10 BOCIIPUATHIO IIBETA MPEAMETOB IPU UX
HaOIIOICHUH Yepe3 IIBETOBBIE (DUIIBTPHI
(LIBETHBIEC OYKH)

Dopma KoHmpoJis. PEUICHUE 3a]1a4, YCTHBIN




onpoc, OI'D 3aganus, pabota ¢ TEKCTaMH.
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Paznen 4. KBaHTOBbBIE SIBJICHUSA
4.1 | Ucmyckanue u 2 OmnbiTel Pezepdopna u OO6cyxaenue e onbiToB Pezepdopaa

IIOIJIOMICHHUEC CBCTA
aTOMOM

IUIaHCTapHasa MOACIIb aTOMa.

Mogens atoma bopa.
Hcnyckanue u mornoiieHue
cBeta aToMOM. KBaHTHI.
JInHenyarele CrIeKTPhI

T10 UCCJIEJJOBAHUIO aTOMOB, BBIJIBHKEHHUE
TUIIOTE3 O BO3MOYKHBIX PE3YJIbTATaX OMBITOB

B 3aBUCUMOCTH OT

MPEANO0IaraéMoro CTpOEHHUS

aToOMOB, (POPMYJIUPOBAHKE BHIBOJIOB

W3 PE3yJIbTATOB ONBITOB.

OO6cyxaeHue NpoTUBOPEUNiA MIIaHETapHOU
MOJIEJIA aTOMa U OCHOBAHUM JJISI TUTIOTE3bI
Bbopa o cranimoHapHbIX OpOUTaX JIEKTPOHOB.
HaOmroierne CIuIomHbIX U JIMHSHYIaThIX
CIIEKTPOB M3JIy4YE€HUS PA3JIUYHBIX BEILIECTB.
OObsicHEHUE TMHEWYATHIX CIICKTPOB U3TYUYCHUSI.
@opma kormposs.: BeIOTHEHUE NPOEKTHO-
MCCJIEIOBATEILCKOM PabOTHI.




4.2

CrtpoeHnie aTOMHOTO
aapa

PamnoaktuBHOCTE. Ambha-,
0eTa- ¥ raMMa-u3IIy4eHusl.
CtpoeHue aTOMHOTO f1pa.
HyxiionHast monens
aTOMHOTO sifipa. 130TOMEI.
PagmnoakTuBHBIE
npespanieHus. [lepuon
MOJIypacnajia aTOMHBIX SJIEP

OO6cyxneHne BO3MOKHBIX TUIIOTE3 O MOJCIISAX
CTPOCHHUS spa.

Ornpenenenue coctasa siaep MO 3a1aHHBIM
MAacCCOBBIM U 3apsAJIOBBIM YHCIIaM H

I10 MOJIOKEHUIO B IEPUONYECKON CUCTEME
DJIEMEHTOB.

AHaJn3 U3MEHEHHUSI COCTaBa s7Ipa U €ro
IIOJIOKEHHUSI B IIEPUOJIUYECKON CUCTEME

IIPU 0-PaTMOAKTUBHOCTH.

HccnenoBanre TpEKOB 0.-4aCTHIL 10 TOTOBBIM
doTorpadusim.

OOHapyxeHue U U3MEPEHHE PaIHAllMOHHOTO
(doHa ¢ MOMOUIBIO 103UMETPA, OIIEHKA €T
WHTEHCHUBHOCTH.

AHanu3 OMOJIOTUYECKUX U3MEHEHU,
MPOUCXOJAIINX MO JEUCTBUEM
PaIUOAKTUBHBIX U3JIyYEHHU.
Hcnonb3oBaHne paluOaKTUBHBIX U3ITyUEHUN
B MEJULIMHE.

Dopma konmpos: 6ecena, yCTHbIA OMpoc,
JTIOKJIA/I.




4.3 | SImepHbIC peakiuu

S nepHbie peakiun. 3aKOHbI
COXpaHEHUs 3apsJ0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTE3a U JACJICHHUS sITIEP.
HNctounuku s3neprun ConHia
v 3BE31. Anepnas
JHepreTuka. Jlencreus
PaINOAKTUBHBIX U3TyYECHUM
Ha KUBbIC OPTaHU3MBI.

Pemenue 3a1a4 ¢ UCIIOIBb30BAHUEM 3aKOHOB
COXPAHEHMS MAaCCOBBIX U 3apsIIOBBIX YUCET
Ha ONPEJEIICHUE PE3YIbTaTOB SACPHBIX
pEeaKLnii; aHAJIN3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIICPHOM PEAKLIUN.

OneHKa SHEPTUH CBSI3U SAEP C UCIOIb30BAHUEM
(dbopmyel DUHIITEHHA.

OO0cykaeHue nepcrneKTUB UCTI0Ib30BAHUS
YIIPABIISIEMOTO TEPMOSIACPHOIO CUHTESA.
OO0cyxaeHue NpeuMyIIeCTB U IKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIIEPHOM 3HEPTE€THKOM.
Dopma konmpoaa: NpOBEpOYHas padoTa 1o
teopuu. 3amanus uz OI'0.
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Paznen 5. CtpoeHue U 3BOJIIOIHUS BCEJIEHHOM

5.1  Mup Conneunoit 1 CocraB, cTpoeHue coiHeuHol (O0yuaronyecs BbITOJIHSIIOT MUHU TTPOEKTHI B
CUCTEMBI cucteMsl. [InaneTs rpyTnax.
COJTHEYHOH CUCTEMBL.
CTpoeHue 1 dBOTIOLUS
BCEJICHHOM.
lToro no pazneny 1

IHoBTOpPHUTEIHLHO-00001IAOIIUAIT MOTYJIb




[loBTOpEHUE N
0000111eHuEe
CoJIep KaHUs Kypca

bu3uky 3a 7-9 KIaccel

Cucremaruzanus u
000011IeHIE IPETMETHOTO
COJIep KaHMS M OIbITa
NEeATEeTLHOCTH,
pUOOPETEHHOTO

MIpU U3YYEHUHU BCETO Kypca
(U3UKK OCHOBHOTO OOIIIETO
oOpa3zoBaHUs.

ITonroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
sK3aMeHy 1o (hU3MKe

JU1s1 00yYaroImxcs,
BBIOPABIIINX 3TOT YUEOHBIM
MpEeaMET.

BrimonHenmne yueOHbIX 3a/1aHui, TPEOYIOIIIX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapAaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
I'PaMOTHOCT:

— IIPUMEHEHUS ITOJIyYEHHBIX 3HAaHUI

JUIsL HAYYHOTO OOBACHEHUS (PU3NYECKUX
SBJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B IIOBCEIHEBHOM KU3HU U BBIABICHUSA
(U3MYECKUX OCHOB psiJla COBPEMEHHBIX
TEXHOJIOTHUH;

— IIPUMEHEHUS OCBOCHHBIX
JKCIIEPUMEHTAJIbHBIX YMEHUN

JUTSL UCCIIEOBaHUs (PU3HUYECKUX SIBJIEHUM,B TOM
YUCJIE I IPOBEPKU TUIIOTE3 U BBISBIICHUS
3aKOHOMEPHOCTEHN.

Pewenne pacuy€THbIX 3a/1a4, B TOM YUCIIE
MPEANOJararonX UCHOJIb30BaHue (PU3NUECKUX
MOJEJIEN U OCHOBAHHBIX HAa COJIEPKAHUU
pa3IMYHBIX pa3AesioB Kypca (PU3UKH.
BrinonHeHne u 3amuTa rpynnoBbIX WiIn
WHJABUAYAJIBHBIX IPOEKTOB, CBSI3AHHBIXC
coJiepKaHueM Kypca (PU3UKH.

Hroro o pasgemny
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