PabGouasi nporpamma y4eOHOro npeamera
«Puzuka»

1. Ilnanupyembie pe3yabTaThl 0CBOCHHS y4eGHOro npeamera « PuznKa»

JIuuHOCTHBIMU pe3yJbTaTaMu 00ydeHus pusnke B 7-9 Kilaccax SBISIOTCS:

° C(l)OpMI/IpOBaHHOCTI) MMO3HAaBATCIbHBIX HWHTCPECOB, MHHTCIIICKTYAJIBHBIX HW TBOPYCCKUX
CIOCOOHOCTEH yualuxcs;

e yOEXIEHHOCTh B BO3MOXXHOCTH T[IO3HAHHSA MPHUPOABI, B HEOOXOAMMOCTH Pa3zyMHOTO
HCIIOJIBb30BaHU }IOCTI/I)KGHI/Iﬁ HAayKHu H" TEXHOJIOTHH JIIL nanLHeﬁmero PasBUTHUA YCIIOBCUCCKOT'O



o0IiecTBa, yBa)KCHHE K TBOpIAM HAyKd M TEXHUKH, OTHOIIEHHWE K (U3MKe Kak »3IIEMEHTY
o0111eue0BeYeCKOi KyIbTypHI;

®  CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHHMH U MPAKTHUECKUX YMEHUH;

® TOTOBHOCTh K BBIOOPY >KM3HEHHOTO IYTH B COOTBETCTBUU C COOCTBEHHBIMH HMHTEpPECAMU U
BO3MOKHOCTSIMU;

e MoTuBamus 00pa30BaTENbHOW  JEATENBHOCTH  IIKOJBHHUKOB HAa  OCHOBE  JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

e (opmHupoBaHME LEHHOCTHBIX OTHOLIEHUH APYr K OpYry, YYUTEIIO, aBTOpaM OTKPBITUNA H
M300peTeHUH, pe3yabTaTaM 00ydeHUsI.

e MeTanpeaMeTHBIMH pe3yJbTaTaMu 00yueHus pusnke B 7-9 Kinaccax SBISIOTCS:

® OBJAJICHUE HABbIKAMU CaMOCTOSTENBHOIO IPUOOPETEHUS HOBBIX 3HAHMW, OpraHU3aluu
yueOHOI NesTeNbHOCTH, TOCTAaHOBKU IIeJieH, TUIaHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKH Pe3yJbTaToB
CBOEH JEATENIBHOCTH, YMEHUSIMHU MIPEABUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX ACHCTBUM;

® [IOHMMaHHME PA3TMYUN MEXKIYy HCXOAHBIMH (aKTaMH M THIOTe3aMH s UX OOBSCHEHUS,
TEOPETUYECKUMH MOJENIIMU U peabHBIMH OOBEKTaMU, OBJIAJICHUE YHUBEPCAIBHBIMH Y4€OHBIMU
NEWCTBUSIMU Ha TpPUMEpax THIOTE3 A OOBSCHEHHS H3BECTHBIX (DAKTOB M SKCIEPUMEHTAIBHOMN
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKHU TEOPETUUECKIX MOJIETICH MPOILIECCOB WU SBICHUI;

e (opmupoBaHME YMEHMI BOCIpPUHUMATh, NepepadaThiBaThb W MPEAbSBIATH HHPOPMALHUIO B
CIIOBECHOM, 00pa3HOH, CHMBOJIMYECKOH (opMax, aHAIM3MPOBATH M IepepadaThiBaTh MOIYYECHHYIO
MH(OPMALIMI0O B COOTBETCTBHHM C IIOCTABJICHHBIMH 3aJa4aMU, BBIAEISATH OCHOBHOE COJAEpIKAHHE
IIPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI Ha ITIOCTABJIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

e puoOpeTeHHEe OMbITa CAMOCTOSTENFHOTO TIOMCKA, aHanmu3a M orbopa uHPOpMAUU C
WCIOJIb30BAHUEM Pa3IMYHBIX HMCTOYHUKOB M HOBBIX HMH(DOPMAIIMOHHBIX TEXHOJOTHUH ISl pEeLICHHS
[I03HABATEJIbHBIX 33]1a4;

®  Ppa3BUTHE MOHOJIOTMYECKOW M [MAJOTMYECKOW pedYd, YMEHHs BbIpaXkaTb CBOU MBICIH U
CHOCOOHOCTH BBICTYLIMBATh COOECEHUKA, TOHUMATh €r0 TOYKY 3pEHUs, IPU3HaBaTh MPaBO APYroro
4eJloBeKa Ha MHOE MHEHHUE;

® OCBOCHHME MPUEMOB JACHCTBUN B HECTAaHAAPTHBIX CHUTYalUsAX, OBJIAJICHUE 3BPUCTUUYECKUMU
METOJIaMU pelIeHHs Mpolem;

e  (opmupoBaHue yMeHUIl paboTaTh B IPyMIE C BBHIITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
MIPEJICTaBIATh U OTCTAUBATh CBOM B3IJIAIbI U YO€XKIEHHUS, BECTH IUCKYCCHIO.

IIpenmeTrHbiMu pe3yjibTaTaMu 00yueHusi pusuke B 7-9 Kjaccax sIBISIOTCH:

e (¢dopMHpOBaHUE MPEACTABICHUN O 3aKOHOMEPHOM CBSI3M M MMO3HABAEMOCTH SIBJICHUN TIPHUPOJIBI,
00 OOBEKTUBHOCTH HAyYHOrO 3HAHMS; O CUCTEMOOOpa3yrouel posnu (GU3NKK JUIS pa3BUTHUS JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTMH; HAy4YHOIO MHMPOBO33PEHHS KaK pe3yibTaTa U3y4eHUs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

® 3HaHUJ O MPHUPOJE BKHEHIIMX (U3NYECKUX SBICHUM OKpPYKAIOIIEr0 MHUpa M MOHMMaHHE
cMbIcia (PU3NYECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUEHHBIX SIBICHUN;

e (opMHUpOBaHHE NEPBOHAYAIBHBIX MPEACTABIECHUIN 0 GU3NUECKOI CYIIHOCTH SIBIEHUIN MPUPOJIBI
(MeXaHWYeCKHX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX), BUAAX MaTepUU (BEIIECTBO U IOJIE),
JIBUKEHMM KakK croco0e CyIIEeCTBOBAaHUS MaTepHUM; YCBOCHHE OCHOBHBIX WJEH MEXaHHWKH, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI O CTPOEHHH BEIIECTBA, 3JIEMEHTOB AJIEKTPOAMHAMUKU M KBAHTOBON (DU3UKHU;
OBJIaJICHHUE MMOHATUITHBIM annapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;

e yMEHMS IIOJb30BaThCA METOJAaMU HAyYHOTO HCCIIEJOBAHMS SIBJICHMM NPUPOJIBI, MPOBOIUTH
HaOJI0CHNS, TJIAHUPOBATh M BBINOJIHATH SKCIIEPUMEHTHI, 00pabaThIBaTh pPE3yNbTaThl M3MEPEHHH,
MIPEJICTaBIATh PE3yJIbTaThl U3MEPEHHUH ¢ MOMoIIbl0 Tabmnul, rpadgukoB U ¢Gopmys, oOHAPYKUBATH
3aBUCUMOCTH MEXIY (DU3MUECKUMH BEITUYMHAMH, OOBACHATH MOJTYYEHHBIE Pe3ylbTaThl U JIENaTh
BBIBO/IbI, OIICHUBATh IPAHUIIBI IOTPEITHOCTEN pe3ysIbTaTOB U3MEPEHHI;

e yMEHHUS NPHUMEHATh TEOPETHYECKHE 3HaHMS MO (PU3MKE Ha IMpaKTHKe, pelaTth (usnyeckue
3aJ1a4y Ha IPUMEHEHNE TIOJyYEHHBIX 3HAHUM;



¢ yMCHHS M HAaBBIKM MPUMEHSTH IMOJIYYCHHBIC 3HAHUS Il OOBSICHEHUS MPHHIIUIIOB JCHCTBHS
BXHEHIINX TEXHUYECKUX YCTPOUCTB, (pabOThI) MAIIMH M MEXaHM3MOB, CPEICTB MEPEIBHKEHUS U
CBSI3H, OBITOBBIX MPUOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX MPOIECCOB, PEIICHUS MPAKTUICCKIX
3aa4  [OBCEJHEBHOM JKM3HHM, oOecriedeHuss O€30IacHOCTH CBOEH JKM3HHM, pPallOHAIbHOIO
MPUPOJIOTIONB30BAHUSI M OXPaHbl OKPYXKAIOIICH Cpelibl; BIUAHUS TEXHUYECKUX YCTPOMCTB Ha
OKPY’KAIOILYIO CpENy;

®  OCO3HAHHE BO3MOXHBIX MPUYHH TEXHOTCHHBIX M DKOJOTUYECKUX KaTacTpod.

® OCO3HaHHWE HEOOXOAWMMOCTH TMPUMEHEHHS JOCTIDKCHUNW (U3UKH ¥ TEXHOJIOTHH IS
palMOHAIBHOTO MPUPOIOIIOIH30BAHNS;

® OBJAJICHUE OCHOBaMHM OE30MACHOTO MHCIIOJIB30BAHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
JNEKTPUYECKUX WM MArHUTHBIX MOJI€H, 3JEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
WUCKYCCTBEHHBIX HMOHM3HPYIOIIUX U3NYy4eHHH BO M30eKaHWE WX BPEAHOTO  BO3JCHCTBUS
Ha OKpPY’KaIOILYIO CPEAy U OpraHu3M YeJIOBEKa;

e (opmupoBanue yOekIeHUS B 3aKOHOMEPHOH CBSI3M W TIO3HABACMOCTH SIBJICHHI MPHUPOIBI, B
OOBEKTUBHOCTH HAYYHOTO 3HAHHS, B BBICOKOW IICHHOCTH HAyKH B Pa3BUTUH MaTEPHAITBLHOU W
JTyXOBHOM KYJBTYPBI JIOJICH;

® pa3BHUTHE TEOPETUYCCKOTO MBINUICHHUS Ha OCHOBE ()OPMHUPOBAHHS YMCHHI yCTAaHABIMBATH
(dakThl, pa3MyaTh MPUYMHBI U CICACTBHS, CTPOUTH MOJICIH U BBIABUTATH THUIIOTE3bI, OTHICKUBATH U
(bopMyInHMpOBaTh A0KA3aTENbCTBA BHIABUHYTHIX TUIIOTE3, BHIBOJAUTH U3 SKCIIEPUMEHTAIBHBIX (PAKTOB U
TEOPETUYCCKUX MOJIETICH (PH3UIeCKIe 3aKOHBI;

® pa3BUTHE YMEHHMs IUJIAHUPOBATh B IOBCEAHEBHOM JKM3HU CBOM JACHCTBUSA C NPUMEHEHUEM
MOJTYYEHHBIX 3HAHUHN 3aKOHOB MEXaHUKHU, SJIEKTPOIMHAMHUKHN, TEPMOJIMHAMHUKHU U TETLJIOBBIX SBJICHHM C
LeNbI0 COepPEKEHNUS 310POBBS;

e (¢dopMHpOBaHHUE TPEACTABICHUA O HEPAIIMOHAILHOM HMCIOJIB30BAHUM MPUPOIHBIX PECYPCOB U
SHEPTUH, 3arPA3HEHUHU OKPYXKAIOIIEH Cpe/ibl KaK CJIeICTBHE HECOBEPIIIEHCTBA MAIIMH U MEXaHU3MOB.

® KOMMYHHUKATHBHBIE YMEHUS: JOKJIA/bIBATh O PE3yJIbTaTaX CBOErO MCCIIEI0BAHMS, YUaCTBOBATh
B JMCKYCCHUH, KPAaTKO M TOYHO OTBEYaTh Ha BONPOCHI, MCIOJIb30BAaTh CIPABOYHYIO JIUTEPATYpPY M
JpyTHUe UCTOYHUKU UH(POPMAITUH.

BbInyCKHUK HAay4YUTCH:

coOmrofaTh mpaBuia OE30MaCHOCTH U OXpaHbl TpyJa Ipu padbore ¢ yuyeOHBIM U JaOOPATOPHBIM
000pyIOBaHUEM;

MMOHUMATh CMBIC] OCHOBHBIX (DM3MYECKUX TEPMHUHOB: (U3MUECKOE TeNo, (PU3MUECKOE SIBICHHE,
¢dbusnueckas BeIMUrHa, €IUHULIBI U3MEPEHUS;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEHIUTh TMPU TMOMOIIM (PUIUYECKUX METOIOB,;
aHAIM3UPOBATh OTHEJbHBIE 3Talbl MPOBEACHUS HUCCIEIOBAHUM M HMHTEPIPETUPOBATH PE3yIbTAThI
HAOJIIOJICHUN U OILITOB;

CTaBUTh OMBITHI MO HCCIIEOBAHUIO (DU3MYECKHUX SIBICHUNA HIM (PU3NYECKHX CBOMCTB Tenm 0Oe3
WCIIOIB30BaHUS TPSIMBIX H3MEPEHHM; TpH 3TOM (PopMyIupoBaTh MpobdieMy/3anady y4yeOHOTo
HKCIEPUMEHTa; cOoOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO OOOpYyJOBaHUSA; IMPOBOAUTH OMNBIT U
(hopMyTUpPOBaTh BHIBOJIBI.

[Tpumeuanue. [lpu mpoBeneHun wuccienoBaHUS (HU3MUECKUX SBICHUH H3MEPHUTETbHBIC MPUOOPHI
WCIIONB3YIOTCS JIMIIb KaK JAaTYMKA H3MEpPEHUs (PU3MUECKUX BETUYMH. 3aliCH TMOKAa3aHUW TMPSIMBIX
M3MEpEHUil B 3TOM cllyyae He TpeOyeTcs..

TTOHUMATh POJIb IKCIIEPUMEHTA B MOJTYyYE€HUN Hay9HOU WH(OpMaInu;

MPOBOANTH MPsSMbIe M3MEPEHUs (PU3UYECKHX BETUYHMH: BPEMs, PAcCTOSHUE, Macca Tena, 00beM,
CWia, TemIeparypa, arMocdepHoe JaBleHHEe, BIAKHOCTh BO3AyXa, HaIpsDKEHHE, CHJIa TOKa,
paauanuoHHBIA QOH (C MCIONB30BAHMEM JO3UMETpPA); MPU STOM BHIOMpATh ONTHUMAIBHBIA CIIOCOO
W3MEPEHHS U UCIIOIb30BaTh MPOCTEUIIINE METOIbI OLIEHKHU MTOTPEIIHOCTEN N3MEPEHUI.

[Mpumeuanue. Jlrobast yueOHas mporpamMma JOJDKHA oOecredynBaTh OBJIAJAEHUE MPSIMBIMU
M3MEPEHHUSIMHU BCEX MEPEUNCICHHBIX (PU3NUECKUX BEITUIHH.



MPOBOANTh HCCICNIOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C WCIOJIb30BAHUEM TPSMBIX
W3MEpPEHUI: TpH OSTOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHPOBATh pPE3yJIbTaThl IOJy4ECHHOM
3aBUCHMOCTH (U3MUYECKUX BEIMYUH B BUJIC TAONWI W TrpaduKOB, JeTaTh BBIBOABI MO0 PE3yJIbTaTaM
HCCJICIOBAHUS;

MIPOBOJNTHh KOCBEHHBIC M3MEPEHUST (PU3NYCCKUX BEIMYMH: MIPHU BHITIOJHEHUH U3MEPEHUN cOOMpaTh
AKCIICPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEAJIOKCHHON WHCTPYKIIMH, BBIUUCIATh 3HAYCHHE
BEJIMYMHBI M aHATM3UPOBATh TIOJTYyYCHHBIC PE3YyIbTAThl C YIETOM 33JaHHON TOYHOCTH U3MEPCHHIA;

aHAJIM3UPOBATh CUTYAllMU MPAKTUKO-OPUECHTHPOBAHHOIO XapaKTepa, Y3HaBaTh B HUX IPOSBIICHUE
M3YYCHHBIX (PU3NYCCKUX SIBICHHUN WM 3aKOHOMEPHOCTEH W MPUMEHSATh UMEIONINECsS 3HAHUS IS UX
OOBSACHEHHS;

MOHUMATh MPUHIUIBI JEHCTBUS MAIIWH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBUS HX
0€301acHOT0 MCII0JIb30BaHHUS B TOBCEIHEBHOM KU3HH,

WCIOJIb30BaTh MIPH BHITIOJHEHUH YYE€OHBIX 3a7a4 HAYYHO-TIONYJSPHYIO JTUTEPATypPy O PUINISCKUX
SIBJICHUSX, CIIPABOYHBIC MaTEPUAJIbI, pecypchl IHTepHET.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHTHCSH:

OCO3HaBaTh IICHHOCTh HAYYHBIX HCCIICOBAHHM, pOJIb (PU3MKH B PACIIUPECHHUH MPEICTABICHUN 00
OKPYKaoIIleM MUPE U €€ BKJIQI B YIIYYIICHUE Ka4eCTBA KHU3HU;

UCIIOJIb30BAaTh TPUEMBI TMOCTPOCHHsI (PHU3MUECKUX MoJeNel, TMoucKka | (GOpMyJIUPOBKU
JIOKA3aTeNIbCTB  BBIBMHYTBIX THIIOTE3 M TEOPETUYECKMX BBIBOJIOB HA OCHOBE OMITUPHYCCKU
YCTAaHOBJICHHBIX (DaKTOB;

CpPaBHHBATh TOYHOCTh HW3MEPEHUS (PU3NYCCKUX BEIMYMH [0 BEIMYMHE WX OTHOCHUTEIBHON
MOTPEIIHOCTH MPH MPOBEICHUN IPSIMBIX U3MEPEHUN;

CaMOCTOSITEJIFHO TPOBOANTh KOCBEHHBIC H3MEPCHHS W HCCICIOBAaHUS (DU3MYECKHX BEIWYHH C
HCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB HM3MEpPeHHsS (PH3UYECKMX BEJIMYMH, BBIOMPATh CpEICTBA
MU3MEpEHUS C YIeTOM HEOOXOMMON TOYHOCTH U3MEPECHH, 000CHOBBIBATH BEIOOD crioco0a U3MepeHwUs,
aJICKBaTHOTO MTOCTABJICHHOMW 3aj1aue, MPOBOJIUTH OIICHKY JIOCTOBEPHOCTH TOIYYCHHBIX PE3YIbTAaTOB;

BOCIPUHUMATh WH(OPMALUIO (PU3NISCKOTO COJCPKAHUS B HAYYHO-TIOMYJIIPHOW JIUTEpaType U
CpeicTBaXx MacCOBOW MH(POPMAILIMU, KPUTHYECKH OLICHUBATh MOJYYCHHYIO HH(OPMAIIUIO, aHATU3UPYS
ee coiepKaHue U JaHHbIE 00 HCTOYHHKE HH(POPMAIIHH;

co3llaBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC COOOIICHUS O (PU3UUECKUX SIBIICHHUSIX HAa OCHOBE
HECKOJIBKUX HCTOYHHUKOB HWH(OpPMAIMH, COMPOBOXKIATH BBICTYIUICHUE TIPE3CHTAIMEH, YIUTHIBAs
0COOCHHOCTH ayJAUTOPUH CBEPCTHHUKOB.

MexaHnuyeckue siBJICHUS

BbinycKHUK HAYy4YHTCS:

pacrmo3HaBaTh MEXaHHUYECKUE SIBIICHUS W OOBSICHITH HAa OCHOBE HMMEIOIIUXCS 3HAHWNA OCHOBHBIC
CBOMCTBA WJIM YCJIOBUSA MPOTEKAHUS STUX SBJICHUI: PaBHOMEPHOE W HEPAaBHOMEPHOE JBIDKEHUE,
PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKCHHUE, OTHOCHUTEILHOCTh MEXaHWYIECKOTO
IBUKEHUs, CBOOOJHOE TaJeHHe TeJI, PAaBHOMEPHOE JBUKEHHE II0 OKPY)XKHOCTH, WHEPIIHS,
B3aMMOJICHCTBHUE TeJI, pEaKTUBHOE JIBIKEHHE, TIepeada JIaBJICHUS TBEPABIMU TEIaMH, YKHJIKOCTSIMU U
razamu, atMmoc(epHoe JaBieHUe, MJIaBaHUE TeJl, PABHOBECHE TBEP/BIX Tell, UMEIOIIUX 3aKPEIJICHHYIO
OCh BpalleHHus, KoieOaTeIbHOE IBIKEHUE, PE30HAHC, BOJTHOBOE JIBIDKEHUE (3BYK);

OMKCHIBATh W3YYEHHBIE CBOWCTBA Tel M MEXAaHWYECKUE SIBICHHS, HCIONb3yd (PUINUECKUE
BEJIMYMHEIL: TyTh, TIEPEMEIICHIE, CKOPOCTh, YCKOPEHHE, Mepro oOpaIleHns, Macca Tella, TUIOTHOCTh
BelleCTBa, CHia (CWiIa TSHKECTH, CUJla YIOPYTOCTH, CHWJIa TPEHHs), NaBlIeHHE, HMITYJIbC Tela,
KHHETUYECKasi SHEPTHs, MOTCHIIMATbHAS dHEPTUs, MEXaHWUecKas padoTa, MeXaHHUYeCcKass MOITHOCTbD,
KIIJ] mpu coBepiieHnr pabOThl ¢ UCTIOIB30BAHUEM MPOCTOIO MEXaHWU3Ma, CHJIa TPEHHs, aMILTUTY/Ia,
MEPHOJ] W YacToTa KOJeOaHWW, JUTMHA BOJHBI M CKOPOCTh €€ PacHpOCTPaHEHUsS; NMPU ONHCAHHUU
MPABWJIBHO TPAaKTOBaTh (PU3WYECKUN CMBICT HCIIOJIb3yeMbIX BEIHMYMH, UX OOO3HAYCHHS] W CIUHUIIBI
U3MEpEHUs, HaXOAUTh (OPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (U3HUECKYI0 BEIHYUHY C JIPYTHMH
BEJTMYMHAMU, BBEIYUCIISTH 3HAUCHUE (PU3NIECKON BETTUYHHBI;

aHAJIM3WPOBATh CBOWCTBA TEJ, MEXaHWYCCKUE SBJICHHUS M TPOIECCHI, HCIONB3yS (QU3NISCKUe
3aKOHBI: 3aKOH COXPAHEHHS JHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYMEPHO3UIUN CHII
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(maxoxnaenue paBHojaeicTBytomei cuibl), I, II u 111 3akonsr HetoToHa, 3aK0H COXpaHEHUs] UMITYJIbCa,
3akoH ['yka, 3akoH Ilackamsi, 3akoH ApxuMena; MPH 3TOM Pa3IH4YaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKECHUE;

pa3nuyaTh OCHOBHBIE TMPU3HAKM U3YYEHHBIX (PU3NYECKUX MOJEeJeil: MarepuanbHas TOUKa,
MHEpLHAIbHAsA CUCTEMA OTCYETA;

pelarh 3aja4u, UCIOoJb3ys (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHHS DHEPTUU, 3aKOH BCEMUPHOIO
TAroTeHus, npuHumn cynepnosuuuu cui, I, I u Il 3akonsr HploTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumezna) u GoOpMyJibl, CBS3bIBAIOIIUE (DU3HUECKUE BEIUMYMHBI
(myTh, CKOpPOCTb, YCKOpPEHHE, Macca Teja, IJIOTHOCTh BEIEeCTBa, CUJIa, JABJICHHE, UMIYJIbC Tela,
KHUHETUYeCKasi SHEPrusl, MOTeHIMAIbHAS SHEPrusi, MeXaHuueckas pabdoTa, MexaHH4ecKas MOIIHOCTb,
KIIJ] mpocToro MexaHu3ma, CHJIa TPEHUS CKOJbKEHUS, KOd(D(DUIIMEHT TpeHUs, aMIUTUTY/Aa, IEPUOI U
yacToTa KojeOaHuM, JIJIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPaHEHHUs): HAa OCHOBE aHAJIM3a YCIIOBUS
3a/laud 3amlKChIBaTh KPATKOE YCJIOBHE, BBIICIATh (U3UUYECKUE BEIMYUHBI, 3aKOHBI M (OPMYIIBI,
HEOOXOMMBIE Ul €€ pEeLICHHs, MPOBOJUTH PpacUYeThl M OIEHUBATh PEATbHOCTh MOJYyYEHHOTO
3HaYeHUS! GPU3NYCCKON BEITUIHHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

WCIIOJIb30BaTh 3HAHUS O MEXaHWYECKHX SIBJICHUSAX B TOBCCIHEBHON JKU3HU JJIsi OOCCIICUCHUS
0e30MacHOCTH TpU OOpalieHnH ¢ TpuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, JUIS COXpPaHEHUs
3I0POBbSl U COOJIIOJICHUST HOPM SKOJIOTMUECKOTO TOBEJICHUSI B OKpYKAloUIeH cpele; MPUBOIUTH
MpUMEphl MPAKTHUYECKOTO HCIONb30BaHMs (U3MUYECKUX 3HAHUW O MEXAaHWYECKHX SBJICHUAX U
(GU3MYECKUX 3aKOHAX; NPHUMEPHI HCIOJB30BAaHUS BO30OHOBISEMBIX HWCTOYHWKOB OSHEPTHUU;
9KOJIOTMYECKUX MOCIIEICTBUM HCCIEI0BAaHUS KOCMUUYECKOTrO IPOCTPAHCTB;

pa3nuyarh TPaHUIBl NPUMEHUMOCTH (U3WYECKUX 3aKOHOB, IOHUMATh BCEOOIIUH XapakTep
(GbyHlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAaHEHUS MEXaHMYECKOM OJHEepPruM, 3aKOH COXpPaHEHUS
HMMITYJIbCA, 3aKOH BCEMHUPHOTO TITOTEHHUS) M OrPAaHUYEHHOCTh HCIOJb30BAaHUSI YAaCTHBIX 3aKOHOB
(3axoH ['yka, Apxumena u 1ip.);

HaxOJUTh AJCKBATHYIO MPEIIOKEHHOMN 3a1aue GU3NUECKYIO0 MOJIEb, pa3peniaTh NpodiieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUW 110 MEXAHUKE C MCIOJIb30BAHUEM MATEeMAaTHYECKOro arrmapara, Tak 1 Ipu
IMOMOIIY METOJIOB OLICHKH.

TemioBbie sABJICHUSA

BrinycKHUK HAy4YUTCH:

pacrmo3HaBaTh TEIJIOBBIC SIBIECHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAaHWW OCHOBHBIE CBOMCTBA
WU YCJIOBUS TIPOTEKAHUs ATUX SBICHHUM: nuddys3us, u3MeHeHHe oObeMa Tell TMPU HarpeBaHUU
(oxnmaxxaeHun), OOJbIIas CXKUMAEMOCTh Ta3oB, Majas CKHUMaeMOCTh >KMJIKOCTEH M TBEpHbIX TeT;
TEIJIOBOE PABHOBECHE, UCIIAPECHUE, KOHAEHCAIIMS, TUIABJIEHNE, KPUCTAIUIA3ALNS, KUTICHHE, BIAKHOCTh
BO3/lyXa, pAa3IU4YHbIE CIOCOOBI TeIUlonepenaun (TerIONPOBOIHOCTh, KOHBEKIIMS, W3IIyuYeHue),
arperatHble COCTOSHMS BEIIECTBA, MOMIOIIEHUE YHEPTUM MPU UCIIAPEHUH JKUIKOCTH U BBIJICICHUE €€
MIpU KOHJEHCAIlMU Napa, 3aBUCUMOCTb TEMIIEPATyphl KUTIEHUS OT AaBJICHMUS;

OMHCHIBAaTh U3YYCHHBIC CBOMCTBA TEJN M TEIUIOBHIE SIBIICHUSI, MCTONB3Yys (PU3MUECKHE BEITUYHHBI:
KOJINYECTBO TEIUIOThI, BHYTPEHHSS DJHEPIUs, TEMIIEpaTypa, YyAelbHAas TEIUIOEMKOCTh BELIECTBaA,
yAelbHAs TEIJIOTa TIJIABJIEHUs, YIeNbHas TEIUIOTa MapooOpa3oBaHMs, yAENbHAs TEIJIoTa CropaHus
TOIUIMBA, KOX(PQUIMEHT TMOJIE3HOTO JEHCTBHUS TEIJIOBOTO ABUTATENs; MPU OMUCAHUU TMPABUIHHO
TPAKTOBAaTh (PU3UYECKUM CMBICII UCIIOJIB3YEMBIX BEJITUYHH, UX O0003HAYEHUS U €IUHUIIBI U3MEPEHUs,
HaXOIUTh (DOPMYIBI, CBS3BIBAIOIINE NaHHYIO (QU3NYECKYI0O BEJIMYMHY C JPYTUMH BEITUYMHAMU,
BBIYHUCIISITH 3HaYeHNE (PU3UIECKOMN BEITMYHUHBL;

AHAJIM3UPOBATh CBOMCTBA TEJN, TEIUIOBBIE SBJICHUS U MPOLIECCHI, UCIIOIB3Ys. OCHOBHBIE IMOJI0KEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOEHUH BEIIECTBA M 3aKOH COXPAHEHUS SHEPTUU;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUYECKUX MOJIENEH CTPOEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIT;

MIPUBOIUTH MPUMEPHI IPAKTHUECKOTO MCTOIB30BaHUS (DU3NUYECKUX 3HAHUM O TETIJIOBBIX SIBICHUSX;

pemaTh 3a/la4yu, UCIMOJIb3YS 3aKOH COXPAHEHHWsS SHEPruU B TEIUIOBBIX Mpoleccax U (Hopmylbl,
CBsI3bIBatONME (pU3UUECKHe BEIMUMHBI (KOJIUYECTBO TEIUIOTHI, TEMIEPATypa, YAeTbHas TeIJI0eMKOCTh
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BEIIECTBa, yAENbHAs TEIUIOTa IUIABJICHHS, YAelbHas TEIUIOTa MapooOpa3oBaHMs, yAeIbHAs TEeIioTa
CrOpaHUs TOILINBA, KOA(G(OULMEHT MOJIE3HOro ACWCTBUS TEIJIOBOTO JBUTATENs): HA OCHOBE aHaIM3a
YCIIOBUSL 3aJlaud 3alKChIBaTh KPATKOE YCIOBUE, BBIICIATH (PU3NYCCKUE BEIWYUHBI, 3aKOHBI U
dbopMyIbl, HEOOXOIMMBbIE [UIsl €€ pEelIeHUs, MPOBOJUTh pacueThl U OICHHBATh PEaJTbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIIMINHBIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCSH:

WCIIOb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUSX B TOBCEIHEBHOM JKM3HU [UIsi oOecreueHus
0e30MacHOCTH MpU OOpalleHuu ¢ NpubopaMu UM TEXHHUUECKUMHU YCTPOWCTBAMH, VIS COXpPaHEHUs
3I0pOBbSI U COOJIFOJICHUST HOPM SKOJOTHYECKOTO TOBEICHHUS B OKPYXKAWOIIEH cpeje; MPUBOAUTH
MPUMEPHl SKOJIOTHMUECKUX TMOCIEICTBUNA palOOThl JBUraTelieil BHYTPEHHErO0 CropaHus, TEIUIOBBIX U
TUAPOIIICKTPOCTAHLU;

pa3nuyath TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, MOHHMMATh BCEOOIIMH XapakTep
(dyHIaMEHTAIBHBIX (U3MUYECKUX 3aKOHOB (3aKOH COXPaHEHHsI SHEPTHUM B TEIUIOBBIX TMpOIECcCax) U
OrpaHUYEHHOCTh MCIOJb30BAHUS YACTHBIX 3aKOHOB;

HAXO/UTh aJIeKBAaTHYIO MPEUIOKEHHON 3a1a4ye (PU3NYECKYI0 MOJIENb, pa3pemaTh NpodiemMy Kak Ha
OCHOBE MMEIOLMXCS 3HAHUN O TEIUIOBBIX SIBJCHUSAX C UCIIOJIB30BAHMEM MATEMATHUYECKOrO ammapara,
TaK ¥ MPU MTOMOIIHA METOAOB OILIEHKH.

JJIeKTPpHYeCKHe U MATHUTHBIE SIBJICHUS

BbInyCKHUK HAYYUTCSH:

pacrno3HaBaTh 3JEKTPOMArHUTHBIC SIBICHUS U OOBSCHATH HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIIOBUSI NMPOTEKAHUS ATUX SIBICHUN: AJCKTPHU3aLUs TEJ, B3aUMOJCHCTBUE 3apsjioOB,
JNEKTPUYECKUH TOK M €ro JAercTBHs (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBUE
MarHuTOB, AJIEKTPOMArHUTHASI WHIYKIUS, IEUCTBHE MAarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM M Ha
JNBUKYILYIOCS 3apsSyKEHHYIO YacTHILy, JEWCTBHE 3JIEKTPUYECKOTO IMOJS Ha 3apsSKEHHYH0 YacTUlly,
AJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE PacHpoOCTpaHEHUE CBETa, OTPAKEHHE W TPEIOMIICHUE
CBETa, AUCIEPCUSI CBETA.

COCTaBJISITH CXEMBI AJIEKTPUYECKUX IIETICH C MOCIeI0BATEIbHBIM U TapaJUIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3inyasi YCIOBHbIE O003HAYEHHS IJIEMEHTOB JSJICKTPUUECKUX Lenedl (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JIAMIIOYKa, aMIIEPMETP, BOJIBLTMETP).

UCIIOJIb30BaTh ONTHUYECKUE CXEMBbI [UIsi TOCTPOCHHS H300paKeHUH B TUIOCKOM 3epKale |
coOuparoiei TuH3e.

OTMKCHIBATh W3YYECHHBIE CBOMCTBA TN M DIIEKTPOMATHUTHBIC SIBICHUS, HCIONB3Yysd (PU3NYECKUE
BEJIMYUHBI: DJICKTPUYECKUN 3apsl, CUJia TOKa, DJJIEKTPUUYECKOE HAaIpsDHKEHUEe, JICKTPUIECKOE
COTMPOTHUBIICHUE, YACIBHOE COMPOTUBIECHUE BEIIECTBA, PA00Ta SJIEKTPHUUECKOTO TMOJIsl, MOIIIHOCTh TOKA,
(hOoKyCHOE pacCTOSTHUE M ONTHUYECKas CUJjIa JIMH3bI, CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI
M YacTOTa CBETA; MPU OMHCAHUU BEPHO TPAKTOBATH (PM3MUYECKUN CMBICT MCIIOJIb3yEeMbIX BEJIHYUH, X
0003HAUCHUSI W EIUHUIIBI W3MEPEHHS; HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (HU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYNHAMH.

aQHAIM3UPOBATh CBOMCTBA TEJ, AIEKTPOMATHUTHBIE SIBJICHHS U TPOIECCHI, UCTIONB3Ys (hU3NUYECKUE
3aKOHBI: 3aKOH COXPAaHEHMs HJIEKTPUUECKOro 3apsaa, 3akoH Oma JJisd ydyacTka Lenu, 3akoH J[xoyns-
Jlenna, 3akoH MNPSAMOIMHEHHOrO PpACHpPOCTPAHEHMs] CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH
MIPEIOMIICHHUSI CBETA; IPU 3TOM pa3INyYaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M €r0 MaTeMaTH4eCKOoe
BBIpQKEHHE.

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCTOIH30BaHUS (PU3UUECKUX 3HAHUU O AIEKTPOMArHUTHBIX
SIBJICHUSIX

pemarh 3aJa4u, UCIONb3ys (pusndeckre 3akoHbI (3akoH Oma aJisi ydacTka Ien, 3aKoH J[oyss-
Jlenna, 3akoH MNPSAMOJMHEHHOTO pACIHpPOCTPAHEHUS CBETa, 3aKOH OTPaXXEHHs CBETa, 3aKOH
MIPEeIOMIICHUsI CBETa) M (POpMYJIbI, CBS3bIBAIONINE (PU3UUECKHE BETMYUHBI (CHIIa TOKA, YIEKTPUIECKOE
HampsDKeHUE, JJIEKTPUYECKOe COMPOTHUBIIEHUE, YAEIbHOE COIMpPOTUBJIEHHE BeIlecTBa, paborta
ANEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSHUE M ONTUYECKasl CHUjia JIMH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBeTa, (DOPMYINBI pacyeTa SIEKTPUIECKOTO
COMPOTHUBIIEHUS TPHU IOCIEI0BATEIbHOM M MapajuIeIbHOM COEIMHEHHHM IMPOBOJHHUKOB): Ha OCHOBE
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aHaJlM3a yCIOBHS 3a/la4yM 3alHMChIBATh KPATKOE YCIOBUE, BBIICTATh PU3NUYECKUE BEITMYUHBI, 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIE [UIsl €€ pelIeHUs, MPOBOJUTh pacueThl M OLIEHHWBATh PEaTbHOCTh
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKON BEIIMUNHBL.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

WCIOJIb30BaTh 3HAHUS 00 3JIEKTPOMATHUTHBIX SBJICHUSIX B MOBCEAHEBHOW JKU3HH I 00CCIICUCHUS
0e30MmacHOCTH MpU OOpalleHuH ¢ NpUOOpaMu UM TEXHUUYECKUMU YCTPONCTBAMH, AJIsi COXpAaHEHUS
3I0pPOBbSI U COOJIFOJICHUST HOPM SKOJOTHYECKOTO TOBEICHUS B OKpPYKAWOIIEH cpeje; MPUBOIUTH
MIPUMEPHI BIUSHUS AJIEKTPOMATHUTHBIX M3JIYyY€HUN Ha )KUBbIE OPTaHU3MBbIL;

pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIUH XapakTep
(GbyHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUS JJIEKTPUYECKOTO 3apsijia) M OrpaHHMYEHHOCTH
WCII0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa 1S yyacTKa 1enu, 3akoH Jxoyns-Jlenua u ap.);

UCIIOJIb30BaTh IPHUEMBbl IOCTPOCHHS] (U3UYECKUX MOJesel, TMoucka U  (HOpMYIUPOBKU
JIOKA3aTeNIbCTB BBIJIBUHYTHIX THUIIOTE€3 M TEOPETUYECKHX BBIBOJOB HA OCHOBE OSMIHPUUYECKHU
YCTaHOBJICHHBIX (JaKTOB;

HaXOJUTh aJCKBATHYIO MPEATIOKEHHON 3a1aue GU3HUECKYI0 MOIEIb, pa3pemiaTh mpodieMy Kak Ha
OCHOBE MUMEIOIINXCS 3HAHUN 00 AJEKTPOMArHUTHBIX SIBJICHHUSX C MCIOJB30BaHUEM MATeMaTHYECKOTO
amnmnapara, Tak ¥ Ipy IMTOMOIIA METO0B OLIEHKH.

KBaHTOBbBIE SIBJIEHHSI

BbInyCKHUK HAYYHUTCSH:

pacrmo3HaBaTh KBAHTOBBIC SIBICHUS M OOBICHITH HAa OCHOBE HMEIOUIMXCA 3HAHUM OCHOBHBIC
CBOMCTBA WJIU yCIIOBUSA MPOTEKAHUS ITUX SIBJICHUN: €CTECTBEHHAs! U UCKYCCTBEHHAs PaJIOAKTUBHOCTb,
-, B- ¥ y-U3IIy4eHus, BOBHUKHOBEHUE JIMHEHYATOr0 CIIeKTpa U3yYeHHS aToMa;

OMHCHIBATh U3YUYCHHBIC KBAHTOBBIC SIBJICHUS, UCIIOJIb3Ysl (PU3MUECKUE BEJIMUYUHBI: MACCOBOE YHUCIIO,
3apsA0BOE YMCIIO0, TEPUOJ TMoyypacnana, SHeprusi (OTOHOB; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3HYECKUN CMBICIT HCIIOJIb3YeMbBIX BEIIMYWH, WX O003HAYCHHS W CAWHHIIBI W3MEPEHUS; HaXOJUTh
(GbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYTUMHU BEIUYUHAMH, BBIYHUCISATH
3HaYeHUE PU3NICCKON BEITHMUNHBI,

aHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, MCIONB3YsSd (PU3NYECKUE 3aKOHbI M TOCTYNAThl: 3aKOH
COXpaHEHUs SHEPrHH, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHUs MacCOBOTO
4Kclia, 3aKOHOMEPHOCTH U3JIYYEHHUS U TMOTJIOLIEHUS! CBETa aTOMOM, MPU 3TOM pa3inyaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U €0 MaTeMaTUYECKOE BHIPAXKCHHE;

pazinyaTh OCHOBHBIE MPU3HAKY IUIAHETAPHOM MOJIENIM aTOMa, HYKJIOHHOM MOJIEJIN aTOMHOTO sI/1pa;

MIPUBOJUTH MIPUMEPHI MPOSBICHUS B MPUPOJIC U MPAKTUIECKOTO UCIIOIB30BAHUS PAJMOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIINii, CIIEKTPAJIbHOTO aHAIN3a.

BbhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

WCIOJIb30BaTh TOJIYYEHHBIE 3HAHMS B TOBCETHEBHOW JXKU3HU TpH OOpalieHuu ¢ mnpudopamMu u
TEXHUYECKUMH yCTPONCTBAMHU (CUETYMK HMOHU3UPYIOIIUX YACTHUIl, JO3UMETpP), I COXpaHEHHS
3JI0pPOBBS U COONTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoIIel cpee;

COOTHOCHUTB PHEPTHUIO CBSI3M AaTOMHBIX SI/IEp C A€PEKTOM MACCHI;

MPUBOAUTH MPUMEPHl BIUSHUA DPAJAUOAKTHBHBIX M3JYUYCHUW HaA JKHUBBIE OpPraHU3MBbl; MOHUMATH
MIPUHITUIT JCHCTBUS TO3UMETPa U Pa3inuaTh YCIOBUSI €r0 UCTIOJIb30BAHUS;

MOHUMATh  JKOJIIOTUYECKHE MPOOJEeMbl, BO3HUKAIOMIME TPU  HCIOJB30BAHUM  aTOMHBIX
AJIEKTPOCTAHIINM, W TYTH PEMICHUS STUX MpoOJeM, MEPCINEKTUBLI HCIOIb30BAHUS YIIPABISIEMOTO
TEPMOSIAEPHOIO CUHTE3A.

DJIeMeHTBI ACTPOHOMMH

BbInyCKHUK Hay4YuTCH:

yKa3bIBaTh Ha3BaHMs IaHeT COJIHEYHOW CHCTEMBI; pa3jnyaTh OCHOBHBIE NPU3HAKH CYTOYHOIO
BpallleHus 3Be3Horo Heba, ABmxeHust JIynol, CoiHIla U MJIaHET OTHOCUTENILHO 3BE3/1;

MIOHUMATh Pa3INyuus MEX1y IeIMOLEHTPUUECKON U FEOLIEHTPUUECKON CUCTEMaMU MUPa;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSH:



yKa3bIBaTh OOIIME CBOMCTBA U OTJIMYMUS IUIAHET 3€MHOUN T'PYNIBI M TUIAHET-TUTAHTOB; MAaJbIX TE
ConHevHOU cuCcTeMbl U OONBIIMX IUIAHET; MOJIh30BaThCS KapTOW 3BE3JHOrO HeOa NP HAOJIOIECHUSIX
3BE3IHOr0 HeDA;

pasznuuaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3l (pa3Mmep, IIBET, TEeMIlepaTypa) COOTHOCHUTH IIBET
3BE3/IbI C €€ TEMIIEPaTypOu;

pasnuyaTh TUIOTE3bI O MPOUCXO0KIeHUN COTHEYHOU CHCTEMBI.

Paznea Il

2. Conep:xanue y4edHoro npeamera «Ou3nkay
HA YPOBHE OCHOBHOI0 0011Ier0 00pa3oBaHus

7 xkiace

(70 gacos, 2 yaca B HEJEIIO)

I. Beenenue (5 4)

[IpenmMer u Meronabl (PU3UKU. DKCIEPUMEHTAJIbHBIA METOJ H3y4deHHs] Npupoabl. M3mepenue
¢usnueckux BenuuuH. [lorpemHocTs m3MepeHus. OO00OmIeHHE PE3yNbTaTOB  AKCIEPUMEHTA.
Habmroienne mpocTedmmx sIBICHUA W MPOILECCOB MPHUPOABI C MOMOIIBIO OPraHOB YYBCTB (3pEHHS,
ciyxa, ocsas3aHus). Mcrnonp3oBaHMe NPOCTEHIIMX M3MEPUTENbHBIX MNPUOOpOB. C(CxemaTHueckoe
n300pakeHre OnbITOB. MeTobl moaydeHus 3HaHui B pusuke. Ousnka v TEXHHUKA.

®dponTankHas 1abopaTopHas padora.

1.Omnpenenenue LeHbl JeIeHNUs U3MEPUTENILHOTO Mprubopa.

I1. IlepBoHayanbHbIE CBEeEeHNsI O CTPOEHNH BellecTBa. (6 4acoB.)

['mnore3a O AUCKPETHOM CTpoeHUM BenlecTBa. Mosekysabl. HenpepblBHOCT M XaOTUYHOCTH
nBvKeHHsT dacTul BemecTBa. Juddysus. BpoyHoBckoe nBmwkenue. Mopenu ras3a, KHIKOCTH H
TBEpJAOro Ttena. B3amMmopeilcTBue wyacTull BellecTBa. B3auMHOE NPUTSKEHUE U OTTaJIKUBAHUE
MoJIeKy1. TpH COCTOSIHUS BEIIECTBA.

®dpoHTanbHas JadopaTopHas padora.

2.M3mepeHune pa3smMepoB MaJbIX TE.

II1. BzanmoneiicTBue TeJ. (23 vac.)

Mexannueckoe ABmxeHue. PaBHoMepHoe U He paBHOMepHOe JaBuxkeHue. CkopocTs. Pacuer mytu u
BpeMeHu JBUXkeHus. Tpaekropus. [lpsmonuneniHoe nBuxkeHue. Bzaumopeictsue ten. Muepuwms.
Macca. [InotHOCTh. M3Mepenne macchl Tena Ha Becax. Pacuer mMacchl U oObeMa MO €ro MIOTHOCTH.
Cuna. Cunbl B IpUPOJE: TATOTEHUS, TSKECTH, TPeHHs, ynpyroctu. 3akoH ['yka. Bec Tena. Cs3b
MEXy CHIIOHN TsKecTH U Maccol Tena. Jlunamomerp. CioxeHue IByX CHUJI, HAlIPaBJIE€HHBIX MO OJHON
npsMoil. Tpenue. Ynpyras nepopmanus.

@ponmanvusle 1a60pamoprsvle padomal.

3.M3MepeHue Macchl Tejla Ha phIYaXKHBIX BECAX.

4.M3mepenune o0bema Tena.

5.0npeneneHne MIOTHOCTH TBEPIOTO BEIIECTBA.

6.I'panyrnpoBanue nNpyXuHbI U U3MEPEHHUE CUJT TUHAMOMETPOM.

IV /JaBiieHue TBepABIX TeJl, dKHAKOCTEH 1 ra3os. (21 yac)

Hasnenue. Omnbir Toppuuennu. bapomerp-anepoua. ATMochepHOe [aBlIeHHE Ha Pa3IUYHBIX
BbicoTax. 3akoH [lackams. CrocoObl yBenmMYeHHs W yMeHbIIeHHs naBieHus. [laBneHue rasza. Bec
Bo3nyxa. BozaymHas oGonouka. M3mepenne armocdepnoro napnenus. Manomerpsl. [lopuraeBoit
KUIKOCTHBIM Hacoc. llepenaua naBiieHHsi TBEpIbIMU TellaMM, XUAKOCTSAMHU, Ta3amu. JleiicTBue
HUJIKOCTHU U raza Ha MOTrpyKEHHOE B HUX Teso. Pacuer naBieHUs *KHUAKOCTH HA THO M CTEHKH COCY/Ia.
Coobmatommue cocyasl. Apxumenosa cuia. ['unpasnudeckuit npecc. [TnaBanue ten. [TnaBanue cynos.
BosnyxomaBanue.

®poHTanbHas 1aboparopHas padora.

7.0mnpeneneHye BHITAIKUBAIOLICH CUJIbI, AEWCTBYIOLIEH HAa MOTPYKEHHOE B KHUJIKOCTh TEJIO.

8.BbIsicHeHMEe yCI0BUH TUIaBaHUs Tela B )KUJIKOCTH.



V. Padora u MoIIHOCTb. JHeprus. (16 yacos.)

Pa6ora. Momuocts. Oueprus.  Kunerunueckass sHeprus. [loTeHnumanbHass sHeprus. 3aKoH
COXpaHeHus MexaHudeckoil sHepruu. IIpocteie mexanusmel. KIIJ] mexanu3zmoB. Peruar. PaBHoBecue
cuil Ha pblyare. MomeHT cuibl. Pbluarm B TexHuke, ObiTy U mnpupone. I[IpumeHeHue 3akoHa
paBHOBeCHsI pbluara K 06J0Ky. PaBeHCTBO pabOT MpH MCIIOIB30BAHUU MTPOCTHIX MEXAHU3MOB. «30JI0TOE
MIPaBUJI0» MEXAHUKH.

®dponTankHas 1abopaTopHas padora.

9.BpIsicCHEHUE yCIIOBUS PABHOBECHS pblyara.

10.0Onpenenenne KII/] npu noxseme no HaKJIOHHOM MJIOCKOCTH.

8 knace

(70 gacos, 2 yaca B HEJIEIIO)

I. TenioBble siBIeHUs (24 yaca)

Buytpennsis sHeprusi. TeroBoe nBmwkeHue. Temmneparypa. Temmomepemaua. HeoOpatumocThb
npouecca temonepenadu. CBsi3p TeMIIepaTyphbl BEIIECTBA C XAOTMYECKUM JBUKEHUEM €ro 4acTHLl.
CriocoObl M3MEHEHUs] BHYTPEHHEH SHepruu. TeronpoBOAHOCTh. KONMMYECTBO TEIUIOTHI. Y AenbHas
ternoeMKkocTb. KonBekuusa. M3nmydeHue. 3aKOH COXpaHEHUsT SHEPIMM B TEIUIOBBIX IPOIECCaX.
[TnaBnenne M KpucTayuM3anus. Y AenbHas TEIUIoTa IiaBieHus. [ paduk miaBiIeHus: 1 OTBEpACBAHUS.
[Ipeobpa3oBaHue HHEPruu NpPHU HM3MEHEHMSX arperarHoro COCTOsIHMS BemiecTBa. lcmapenue u
KOHJIeHCAMs. YJIeNbHasi TeIUIoTa MapooOpa3oBaHusi W KOHJeHcauuu. Pabora mapa u rasa mpu
pacmmpenuy. Kunenue xuaxoctu. BiaxsnocTs Bo3ngyxa. Temosble aBurareny. DHEpPrusi TOIUIMBA.
VY nenwpHas TENI0Ta CrOpaHus.

Arperatnubie cocrosiHus. [IpeoOpa3zoBanue sHeprum B TeruioBeix asurareisx. KIIJ[ termioBoro
JBUTATEJIS.

®poHTanbHas JadopaTopHas padbora.

2.CpaBHEHHE KOJIMYECTB TEIIOTHI IIPY CMEIIUBAHUU BOABl PAa3HON TEMIIEPATYpBhI.

3.M3Mepenue yieabpHON TEIIOEMKOCTH TBEPIOTO TeNA.

I1. DnexTpuyecKkue siBJeHNS U 3JIEKTPOMATHUTHBIE ABJIeHHsA (344aca)

Onexrpuszauus Teil. JIEKTpUUYECKUN 3apsaa. B3aumoneincTsue 3apsnoB. JBa BUa DJIEKTPUYECKOTO
3apsga. JMCKpeTHOCTh 3JIEKTPUUYECKOTo 3apsia. OJNEKTPOH. 3aKOH COXPAHEHMsI 3JIEKTPUYECKOIO
3apsiia.  OnekTpudeckoe moje. Onekrpockon. CrpoeHue aTomMoB. OObSICHEHHE SIEKTPUYECKUX
ABlIeHUM. IIpOBOJHMKM M HENPOBOJHMKHM JJEKTpUdecTBa. JIEWCTBUE DJIEKTPUYECKOTO IO Ha
ANEKTPUYECKUE 3aPSI/IbL.

[TocTtosiHHbIM 3nekTpudeckuii Tok. McTouHMKM 3iekTpuueckoro Toka. Hocurenu cBOOOTHBIX
NEKTPUYECKUX 3apsAI0B B MeTallaX, JKUIKOCTSAX M raszax. ODJEKTpUYEcKas LENb U €€ COCTaBHbIC
yactu. Cuna Toka. EnuHunel cuisl Toka. AMnepmerp. M3mepenue cunbl Toka. Hanpspkenne. Ennnunst
HanpspkeHus. BonbTMerp. M3Mepenne HanpskeHust. 3aBUCUMOCTD CHIIBI TOKA OT HaIIPSKEHHUS.

Conporusnenue. Enununiel conpotusienus. 3akod OMa Juist ydacTka 3JeKTpruueckoi nenu. Pacuet
COINIPOTHBIIEHUS TPOBOJHUKOB. YIE€IbHOE coNpoTuBieHUE. [Ipumepbl Ha pacder CONpPOTHUBIICHUS
IIPOBOJIHUKOB, CWJIBI TOKa M HanpspkeHus. Peocrarsl. [lociienoBarenbHoe U napauiesIbHOE COETMHEHUE
IIPOBOJAHMKOB. [I€CTBUS 2JIEKTPUUECKOTO TOKA

3akon [[xoyns-Jlena. Paborta snekTpuueckoro Toka. MOIIHOCTD 3JIEKTPUYECKOTO TOKa. EaHUITBI
palboThl BJIEKTPUYECKOIO TOKA, MPHUMEHsSeMble Ha MpakTHke. CUeT4yHK 3JIEKTPUYECKOM SHEprHH.
DneKxTpoHarpeBaTelbHble PUOOPHL. PacueT anekTposHepruu, noTpediseMoil ObITOBBIMU TPHOOpaMHu.
HarpesaHne npoBOJHUKOB JIEKTPUUYECKUM TOKOM. KOJIMUECTBO TEMIIOTHI, BBIIEISIEMOE IPOBOIHUKOM
¢ TokoMm. Jlamma HakanuBanua. KopoTkoe 3ambikanue. I[Ipenoxpanutenu. MarHuTHOe TIOJE.
MaruutHoe mosie NpsAMOro TokKa. MarHuTHele JIMHUKA. MarHuTHOE II0JI€ KAaTyHIKH C TOKOM.
DONeKTpOMarHuThl M UX NpuMeHeHus. [locTosiHHblE MarHUTB. MarHUTHOE TMOJ€ MOCTOSHHBIX
MarHuToB. MarnutHoe mnone 3emuu. JlelicTBME MAarHMTHOIO IO HAa HPOBOAHMK C TOKOM.
DJIEKTPUYECKUI JBUTATEIb.

@Dponmanvusle 1a60pamopnsvle padomal.
4.Coopka dMeKTPUIECKOH e U U3MEPEHUE CUITBI TOKA B €€ Pa3IMYHBIX yYaCTKaX.



5.M3Mepenune HanpsHKEHUS Ha PA3IMYHbIX YYaCTKAX IEKTPUUECKOU LICTIH.

6.PerynupoBanue CUibl TOKa pEOCTaTOM.

7.MI3MepeHue conpoTUBIICHUS MPOBOJIHUKA TP IIOMOIIN aMIIEPMETPa U BOJIbTMETpA.

8.M3mMepeHne MOIIHOCTH U pabOThI TOKA B DJIEKTPUUECKOM JIaMIIe.

9. COopKa 3IEKTPOMArHuTa U UCIBITAaHUE €r0 JCHCTBHSL.

10. M3yuenue 31MeKTpUUeCcKOro ABUTraTess MOCTOSIHHOTO TOKa (Ha MOJICIH).

I11. CBeToBblIe siBjieHus. (10 yacoB)

Hcrounuku cBera.

[IpsiMonuHetHOE pacpOCTpaHEHUE, OTPaKEHUE W IpesioMyieHue cBeta. Jlyd. 3akoH oTpakeHus
ceeta. Ilnockoe 3epkano. Jlunza. Ontuueckas cuina auH3bL M300pakeHue naBaeMoe JIMH30M.
W3mepenune (HoKycHOro paccTosHUs coOuparomiei nmH3bl. Ontudeckue npubopsl. [11a3 u 3peHue.
Oukn.

®dponTankHas 1abopaTopHas padora.

11.13y4eHue 3akOHOB OTPa’KEHHS CBETA

12.HabnroneHue siBIEeHUs IPEJOMIIEHUS CBETa

13.ITonyuenne n300paskeHMs TIPU MTOMOIIH JTUH3HI.

Peseps -2uac

9 kanacc

(105 yacos, 3 yaca B HEJICIIO)

I. 3akoHbl B3auMOAeCTBUSA U IBHKEeHHUS TeJl. (23 yacoB)

MarepuanbHas Touka. Tpaekropus. Ckopocts. Ilepememenne. Cucrema orcuera. OmnpezneneHue
KOOpJAMHAThl ABMXKYIIEro Ttena. ['paduku 3aBUCMMOCTH KMHEMATUYECKUX BEJIMYMH OT BPEMEHHU.
[IpssMonuHeitHOE  paBHOYCKOpeHHOe  ABMkeHue. CKOpOCTh  paBHOYCKOPEHHOTO  JIBHXKCHUS.
[lepemenienue npu paBHOYCKOPEHHOM JBMKeHUHU. OrmpeneneHue KOOpAMHAThl JABMXKYILErO Tela.
I'padvikn 3aBUCUMOCTM KHHEMAaTUYECKUX BEIUYMH OT BpeMEHH. YckopeHue. OTHOCHTETbHOCTH
MEXaHWYECKOro ABMKEHUA. VIHepunanpHas cucreMa OTCueTa.

[lepBsiii 3akoH HproToHa. Btopoii 3akon Hetotona. Tpetuii 3akon HetoTona. CBobogHOE maneHue
3akoH BcemupHoro Ttarorenus. KpuBonuHeilHoe JBukKeHHE JIBU)KEHHME TI0 OKPYKHOCTH.
UckyccrBenHble ciyTHUKM 3emid. Pakersl. MMiynbc. 3aKOH cOXpaHEHUs MMIyJbca. PeakTuBHOE
nBUKeHHe. JIBH)KeHHe Tella OpOIEHHOrO BEPTUKAIBHO BBEpX. [[BrkeHHe Tena OpOIIEHHOro MOJ
YIJIOM K TOPHU30HTY. /IBMkKeHue Tena OpOLIeHHOT0 FOPU30HTAIBbHO. Y CKOpEHHE CBOOOIHOTO Ma/JeHus
Ha 3eMJie U JpYTUX IUIaHeTax.

@ponmanvusvle 1a00pamopHvle padomol.

1. UccnenoBanue paBHOYCKOPEHHOI'O ABMKEHUSI 0€3 HauaabHOW CKOPOCTH.

2.U3MepeHune ycKopeHus: CBOOOHOTO MaJIeHHUS.

II. Mexanuveckne koJie0anus 4 BOJHbI. 3BYK. (124yacoB)

Mexannueckue konebanus.  Ammumutyaa. [lepuox, wacrora. CBoOojHBIE — KOJI€OaHHUS.
Konebarenbubie cuctembl. MasTHUK. 3aBUCHUMOCTh IEPUOJIa U YAaCTOTHl HUTSHOTO MAasTHHKA OT
IuHBl HUTH. [lpeBpaleHue sHEpruM NpU KoebdaTelnbHOM JBIMKEHHH. 3aTyXarolue KojeOaHus.
Brinyxnennsie konebanus. Mexanudeckue BOJHBL [[nuHa BomHbL.  [IpojosibHBIE W TTONEpEUHBIE
BOJIHBL. CKOpOCTh pacmpoCcTpaHeHusi BOJHBL. 3ByK. Bbicota m TemOp 3Byka. I'pomkocTh 3Byka/
Pacnipoctpanenue 3Byka. CkopocTh 3Byka. OTpaxxeHue 3Byka. 9xo. Pezonanc.

®poHTanbHas 1aboparopHas padora.

3.MccnenoBanre 3aBUCUMOCTH TIEpPHOJAa M YaCTOTHI CBOOOJHBIX KoOJIeOaHUH MaTEeMaTHYECKOTO
MasTHHKA OT €TO JJIUHBI.

I11. DekTpomaruuTHele siBjieHus. (19 yacon)

JlelicTBUE MarHUTHOTO IOJISl Ha 3JIEKTpUYecKue 3apsansl. I'paduueckoe nzo0paxkeHrne MarHUTHOTO
nosig. HanpaBienue Toka M HalpaBlieHHE €ro MarHUTHOro noJist. OOHapyXeHHe MarHUTHOTO MOJIs 10
€ro JEMCTBUIO Ha 3JeKTpuyeckuil Tok. [IpaBmio neBoi pyku. MarHUTHBIN MOTOK. DIEKTPOMarHUTHAs
MHIYKIWA. SIBI€HUE 3JIEKTPOMarHUTHOM HHAYKIHH. [lonydeHne nepeMeHHOro 3JIEKTPUIECKOro TOKA.
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OnexkrpomarauTHoe nosie. HeoqnopoaHoe u HeoqHOpOAHOE TI0J1e. B3aMOCBS3b ANEKTPUUECKOTO U
MarHMTHOTO MOJei. DJIeKTpOMarHuTHble  BOJHBI. CKOPOCTH PaclpOCTpaHEHUS 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJIBUTaTesb. JJIeKTporenepaTop. CBET — 3J1€KTpOMarHuTHAs BOJIHA.

OponTanbHas 1adopaTopHas padbora.

4 VIzydenue siBJICHUS JIEKTPOMArHUTHON UHIYKIUH.

I V. Crpoenue atomMa 1 aToMHOro siipa (14 yacon)

PamnoakTuBHOCTE. Anb(da-, 6eTTa- 1 raMma-usnydeHue. OmbITHI 0 PACCEMBAHUIO allb(a-yacTHil.
[Inanerapnass mozaenb aroma. AToMmHOE saApo. IIpoToHHO-HEHTpoHHAs Mojaenb sapa. MeToubl
HaOIIIO/ICHUSI U PETUCTPALMU YacTUIl. PagnoakTUBHBIE TIPEBpAIICHUS. DKCIIEPUMEHTAIBHBIE METO/IBI.
3apsn aapa. MaccoBoe uucio siapa. SAnepusie peakuuu. Jlenenue u cuntes sjaep. CoxpaHenue 3apsiia
M MaccoOBOTO 4HCIIa MpPHU SACPHBIX peakuusx. OTKpbITHE NMPOTOHA U HEUTpOHA. SlJepHbIC CHIIBL.
DHeprus CBA3M YacTHIL B sJIpe.

Oueprus cBs3u. JlepekT macc. Boinenenue sHepruu npu JeleHUN U CUHTE3e saep. Mcnons3oBanue
snepHoit sHeprun. Jlosumetpus. SAnepueiii peaktop. [IpeoOpazoBanne BHyTpeHHel >HEpruu sijaep B
ANEKTPUUECKYIO HEPruto. AToMHasi 3HepreTuka. TepmosepHbie peakuuu. bruonoruueckoe aeiicteue
pajualuu.

®dponTankHas 1abopaTopHas padora.

5.U3yuenue nenenus sapa atoma ypana no pororpaduu TpeKos.

6./3yueHne TpeKOB 3apsDKEHHBIX YaCTHI] 110 TOTOBBIM (oTorpadusiM.

Crtpoenue u 3BoJIonusi Beesiennoit (S4acos)

Cocras, ctpoenue u npoucxoxaenue Conneunoit cucremsl. bonbiue tena CoMHEYHONW CUCTEMBI.
Manebie tena Conneunoil cuctemsl. CTpoeHue, uzinydenue u 3oitonust Connna u 38e3a. CTpoeHue u
3BOJIIOIMA BeeneHHou.

3. TemaTuyeckoe MIAHUPOBAHUE € YKA3aHHEM KOJIMYECTBA YaCOB, OTBOAUMBIX HA OCBOEHHUE
KaKI10H TeMbI

7 knace

Ne Ha3panue pa3aena/Temsl KoJu-Bo yacos
n/n

1. ®uszuka u GU3NYECKUEe METObI U3YUYEHHUS TPUPO/IbI 4

2 MexaHn4ecKue SBJICHHS 36

3. TermnoBble ABICHUS 24

4. IToBTOpeHue/ peseps 6

5 HTroro 70

8 kmace

Ne Ha3panue pa3aena/Temsl KoJu-Bo yacos
n/n

1. TenoBble sBIEHUS 24

2. DNEKTPUUECKUE SBICHUS 25

3. DNeKTpOMarHUTHHIE SIBICHUS 6

4. CBeToBbIE ABIIEHUS 8

IToBTOpenue/ peseps 5
S. Hroro 70
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9 kjaacc

Ne Ha3zBanmue pa3nesna/TemMbl Kou1-Bo yacos
n/n

1. 3aKOoHBI B3aUMOJICHCTBUS U JIBUKEHUS TEJ 34

2. Mexannueckre KoueOaHusl ¥ BOJHBL. 3BYK 16

3. DJIEKTPOMArHuTHOE T0JIe 26

4. CrtpoeHue aToMa U aTOMHOTO sijipa 19

5. Crpoenue u 3Bosronus Beenennoi 5)

6. [ToBTOpeHme/ pezepn 2

7. Hroro 102
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