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1. Mnanupyemble pe3yabTaThl 0CBOEHHs y4eOHOro npeavera «Pu3nKa»

JInyHOCTHBIMM pe3ybTaTamMu 00yueHus Qu3uke B 7-9 Kinaccax SBISIOTCS:

e chopmupoBaHHOCTH MTO3HABATEJIbHBIX HMHTEPECOB, WHTEIUIEKTyalbHBIX M TBOPYECKUX
CIOCOOHOCTEH yUaIuxcs;

e yOeXJCHHOCTh B BO3MOXKHOCTM IIO3HAHMS TPHUPOABI, B HEOOXOJMMOCTH Pa3yMHOTO
WCIIOJIb30BAaHUS JIOCTUKEHUN HAyKW WM TEXHOJOTMH JUIsl JAJbHEMILIEro pa3BUTUS YEIOBEUYECKOro
oOmiecTBa, yBaKCHHE K TBOpPIIAM HAyKH H TEXHHWKH, OTHOIICHHE K (U3UKEe KaK DSJIEMEHTY
o011eueI0BeYECKOM KyIbTYpHI;

®  CaMOCTOSITENBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUHN M MPAKTUYECKUX YMEHHIA;

® TOTOBHOCTb K BBIOOPY >KM3HEHHOTO IYTH B COOTBETCTBMM C COOCTBEHHBIMHU HHTEpPECAMH M
BO3MOXHOCTSIMHU;

e MoTuBanus 00pa30BaTENbHOW  JEATENPHOCTH  HIKOJBHMKOB HAa  OCHOBE  JIMYHOCTHO
OPUEHTUPOBAHHOTO MOIX0/1A;

e (opmHupoBaHHE LEHHOCTHBIX OTHOLIEHUH Ipyr K JpYry, YYHUTEIIO, aBTOpaM OTKPBITHH U
M300peTeHUH, pe3yJibTaTaM 00yUYeHUSI.

e MeranpeaMeTHbIMH pe3yJabTaTaMu oOyueHus ¢pusuke B 7-9 kiaccax SBISIOTCA:

® OBJAJICHHE HABBIKAMU CAMOCTOSITENIBHOTO MPHOOPETEHUs HOBBIX 3HAHWUN, OpraHU3alUuU
y4eOHOH NesTeNbHOCTH, TOCTAaHOBKH IeNIeH, TUTaHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKU PEe3yJIbTaTOB
CBOEH JIeATEIbHOCTH, YMEHUSMH MPEABUETh BOZMOXKHBIE PE3YJIbTaThl CBOMX JEHCTBUM;

e [IOHUMMaHHE pPa3IUUUi MEXIYy HCXOAHBIMU (aKTaMu M TUINOTE3aMU A1 UX OOBSCHEHUS,
TEOPETHUYECKUMU MOJCIISIMH U PEATbHBIMA OOBEKTaMH, OBJIAJCHHE YHHMBEPCAIbHBIMU Y4YEOHBIMU
JNCHCTBUSMH Ha TMpUMEpax TUNOoTe3 sl OOBSCHEHUS M3BECTHBIX (DAaKTOB M HKCIEPUMEHTaIbHOU
MIPOBEPKHU BBIIBUTAEMBIX THIIOTE3, pa3pa00TKH TEOPETHICSCKUX MOJICIICH MTPOILIECCOB HIIU SBJICHHIA,

e (opmupoBaHuE yMEHHI BOCIpPUHUMATh, NepepadaThiBaTh U TPEABSIBIATH WHPOPMAIUIO B
CIIOBECHOM, 00pa3HOl, CUMBOJMYECKON (opMax, aHAIM3UPOBATh M MepepaldaThiBaTh IMOTYYCHHYIO
MHPOPMALIMI0O B COOTBETCTBUU C IIOCTABJICHHBIMU 3a/1a4aMH, BBIIENATH OCHOBHOE COZAEp)KaHUE
MIPOYUTAHHOI'O TEKCTA, HAXOJAUTh B HEM OTBETHI HA IIOCTABJIIEHHBIE BOIIPOCHI U U3JIaraTh €ro;

e puOOpeTeHHE OMbITa CAMOCTOSTEIBLHOTO TOWCKA, aHaimu3a U orbopa uHPOpMAIUU C
WCIIOIb30BAaHUEM DPA3UYHBIX HMCTOYHHUKOB M HOBBIX WH(OPMAIMOHHBIX TEXHOJIOTHUH I PEIICHUS
[03HABATEJIbHBIX 3a/a4;

®  Da3BUTHE MOHOJOTMYECKOM M JUAJIOTUYECKOM pedYd, yYMEHHUsI BBIPAKATH CBOU MBICIU U
CIOCOOHOCTH BBICIYIIMBATh COOECEHNKA, IOHUMATh €ro TOUYKY 3pEHHs], IPU3HABATh MIPaBO JIPYroro
YeJI0BeKa Ha UHOE MHEHUE;

e OCBOCHHME NPHUEMOB JCHUCTBUU B HECTAaHAAPTHBIX CUTYaLUAX, OBJIAJCHUE IBPUCTHUUYECKUMH
METOJIaMU pelIeHHsI Mpoliem;

e (opmupoBaHuEe yMeHUI paboTaTh B IPYMIE C BBHIOJIHEHUEM PA3IMYHBIX COIUANBHBIX POIIEH,
MPEACTABIISITH U OTCTaUBAaTh CBOM B3TJISABI M yOEKICHUS, BECTH JUCKYCCHIO.

IIpenmeTHbiMu pe3yJibTaTaMu 00yueHusi pusuke B 7-9 kiiaccax sIBJISIIOTCSH:

e (opmupoBaHUE MpeACTaBICHUI O 3aKOHOMEPHOI CBS3HM U MO3HABAEMOCTH SIBJICHHUM MPHUPOJIBI,
00 OOBEKTUBHOCTH HAyYHOTO 3HAHMS; O CHCTeMOOOpasyromend ponu (GU3MKU A pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTMH; HAy4YHOTO MHUPOBO33PEHHUS KaK pe3yJsibTaTa HU3Yy4YEHHUs
OCHOB CTPOCHUSI MaTepuu U QyHTAMEHTAIBHBIX 3aKOHOB (DU3UKH;

® 3HaHWUS O TPHUPOJE BAKHEHUIUX (PU3MUECKUX SIBJICHHH OKPYIKAIOIIETO MHpPA U TOHWMAaHHE
cMbIcia PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBICHUI;

e (opmupoBaHUE MepPBOHAYATBHBIX MPEICTABICHUN 0 PU3NIECKON CYIITHOCTH SIBJICHUN MTPUPOJIBI
(MeXaHWYEeCKHX, TEIJIOBBIX, JIEKTPOMArHUTHBIX W KBAHTOBBIX), BUIAaX MaTepHH (BEIECTBO W TOJIE),
JIBUKEHUHM KaK CIOco0e CyIIEeCTBOBAHUS MaTepHUH; YCBOSHUE OCHOBHBIX HJEH MEXaHWKH, aTOMHO-
MOJICKYJISIPHOTO YYEHHSI O CTPOCHHH BEIIECTBA, JIEMEHTOB AJICKTPOJIMHAMUKN ¥ KBAaHTOBOU (PH3UKH;
OBIIJICHHE MOHSATHUITHBIM alapaToOM U CUMBOJIIMYECKUM SI3BIKOM (PU3UKH;



® YMCHHUS TIOJIb30BaThCsi METOJaMU HAyYHOTO WCCJICJOBAaHHS SIBJICHUI TNPHPOIBI, MPOBOIHUTH
HaOIO/ICHNs], TUIAHMPOBATh W BBIOJHATH DKCIIEPUMEHTBI, 00pa0aThiBaTh Pe3yJIbTaThl W3MEPEHHH,
NPEJCTABIATh PE3YJIbTaThl M3MEPEHHI C MOMOIIBI0 TaOuul, rpadukoB U (Gopmyl, 0OHAPYKHBAThH
3aBUCUMOCTH MEXIY (PU3MUECKUMH BEIMYMHAMH, OOBACHATH MOJTYYECHHBIE Pe3yJbTaThl M JIENaTh
BBIBOJIbI, OIICHUBAThH TPAHMIIBI TOTPEITHOCTEH PE3yJIbTaTOB U3MEPEHUH;

® yMEHHUS NMPHUMEHATh TEOPETUYCCKHE 3HAHMS 1O (HU3MKE HAa IMPAKTHKE, peliath (pu3nyeckue
3aJ]auu Ha IPUMEHEHHE TIOTyYeHHBIX 3HAHUH;

® YMCHHUS M HaBBIKM IPUMECHSTH IMOJYYCHHBIC 3HAHUS Ui OOBSICHCHUS NPHUHIUIIOB JCHCTBUS
BXHEUIIIMX TEXHUYECKUX YCTPOMCTB, (paOOTH) MAaIlUH U MEXaHU3MOB, CPEIICTB IEPEIBIKCHUS U
CBSI3U, OBITOBBIX MPUOOPOB, IPOMBIIIJICHHBIX TEXHOJOTHYECKUX MPOLIECCOB, PEUICHUS MPAKTHYECKUX
3aja4  MOBCEIHEBHOW JKW3HHU, oOecredeHus OE30MacHOCTH CBOCW JKWU3HH, PalMOHAIBHOTO
MPUPOJIONIONB30BAHUS W OXPaHbl OKPYKAIOUIEH CpeJbl; BAMSHUA TEXHUYECKUX YCTPOWCTB HA
OKPYKaIOMIYIO Cpeay;

®  0CO3HAHHME BO3MOXKHBIX IPUYMH TEXHOTEHHBIX M YKOJIOTUYECKHUX KaTacTpod.

® O0CO3HaHWE HEOOXOAMMOCTH TPHUMEHEHHS JIOCTHXKCHUH (U3UKM W TEXHOJIOTHH s
paMOHATBFHOTO MPUPOIOIOIH30BAHUS;

® OBJQJCHUE OCHOBaMH O0€30MACHOTO WCIIOJIb30BAaHUS ECTECTBEHHBIX W HCKYCCTBEHHBIX
JIEKTPUYECKUX M MATHUTHBIX TIOJICH, SJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTCCTBEHHBIX U
WCKYCCTBEHHBIX HOHM3HUPYIOIIMX U3IYYeHHH BO H30E€KaHME WX BPEIHOTO  BO3ACUCTBUS
Ha OKPYKAIOIIYI0 CPEy U OPraHu3M YelIOBEKa,

e (opmupoBaHHe YOSKICHHS B 3aKOHOMEPHOH CBS3M W TIO3HABAEMOCTH SIBIICHHH MPHUPOJIBI, B
OOBEKTHMBHOCTH HAy4YHOTO 3HAHUS, B BBICOKOW IIEHHOCTH HAyKd B pa3BUTHH MAaTEPUATBHON H
TYXOBHOM KYJIBbTYpPBI JIFOJICH;

® Da3BUTHE TEOPETHYECKOTO MBINUICHUS Ha OCHOBE (HOPMHUPOBAHHS YMEHUH yCTaHABIMBAThH
(baxThl, pa3nuyaTh MPUYUHBI M CIEACTBUS, CTPOUTh MOJEIH W BBIIIBUTATh THUIOTE3bI, OTHICKUBATH U
(bopMyIHpOBAThH JTOKA3aTEIHCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTH U3 SKCIIEPUMEHTAIBHBIX (DAKTOB U
TEOPETHYECKUX MOJIeNei (pU3HUecKue 3aKOHBI,

® pa3BUTHE YMCHHUs IUIAHUPOBATh B TOBCEAHEBHOM J>KU3HU CBOM JICHCTBHS C NPUMECHEHUEM
MOJTyYCHHBIX 3HAaHUH 3aKOHOB MEXaHHKH, SIEKTPOJMHAMUKN, TEPMOJUHAMUKN U TETJIOBBIX SIBJICHUN C
LEJIbI0 COepeKEHHsI 310pOBbS;

e (QopMupoBaHHE TPEICTABICHUI O HEPAIIMOHATBHOM HCIOJIB30BAaHUU TPHPOJHBIX PECYPCOB U
SHEPIHH, 3arpsI3HEHUN OKPYIKAIOIIeH Cpe/Ibl Kak CIeICTBUE HECOBEPIICHCTBA MAIIMH M MEXaHU3MOB.

® KOMMYHHUKATHBHBIE YMEHUS: JIOKJIAJBIBATh O PE3yJIbTaTaX CBOETO MCCIIEOBAaHUS, y4aCTBOBATh
B JIUCKYCCHH, KpaTKO W TOYHO OTBEYATh HA BOINPOCHI, MCIIOJIB30BATh CIPABOYHYIO JHTEPATypy M
ApYyrHe UCTOYHUKH HH(OpMAaLny.

BbInycKHHK HAYYHTCS:

coOmrofaTh npaBuia O€30MaCHOCTH U OXpaHbl TpyJa HpH padore ¢ yd4eOHBIM U JaOOPATOPHBIM
o0opyI0BaHuEM;

MMOHUMATh CMBICT OCHOBHBIX (PM3UYECKUX TEPMHUHOB: (pu3mUecKoe Teno, (U3NYECKOe SBICHHE,
¢du3nueckas BeNMUYMHA, €TUHHULIBI U3MEPECHUS;

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO pEHINTh TIPH TOMOIM (PU3HYECKHNX METOOB;
aHAIM3UPOBATh OT/ENBHBIC STallbl TPOBEACHUS HCCIENOBAHHH M WHTEPIPETHPOBATH PE3YJIbTATHI
HAOJIIOJICHUN U OILITOB;

CTaBUTh ONBITHI MO HCCIENOBAHUIO (U3UYECKUX SIBICHUH WM (U3MYECKUX CBOMCTB Tenl 0e3
WCIIONB30BAaHUS TPSIMBIX HW3MEPEHHH; TpH 3ToM (PopMyIHpoBaTh MpodiieMy/3amady ydeOHOTO
HKCHEPUMEHTa; CcOoOMpaTh YCTAaHOBKY H3 TPEAJIOKEHHOTO OO0OpYy/OBaHHUSA; INPOBOAUTH OIBIT HU
(bopMyIHpPOBATH BHIBOIHI.

[Mpumeuanue. [Ipu nmpoBeneHUU HcCIeAOBaHUS (QU3UUECKUX SBICHHN WU3MEPHUTEIbHBIE TPUOOPHI
WCTIOJNB3YIOTCS JIMIIh KaK JAaTYNKA M3MEpPeHHsS (PU3MUECKUX BETWYMH. 3alUCH TOKa3aHUH TPSIMBIX
M3MEPEHUH B 3TOM Cllydae He TpeOyeTcs.

MOHUMATh POJIh SKCIIEPUMEHTA B TIOJTYYCHUN HAYIHON WH(POPMAIIHH;



MPOBOJIUTH TPSIMbIE M3MEPEHUsST (PU3NYECKUX BEIIMYWH: BPEMsi, PacCTOSIHHE, Macca Tella, 00beM,
CWiIa, TemIeparypa, arMochepHoe aBJIeHHEe, BIAKHOCTh BO3AyXa, HAINpPsSHKCHHE, CHJIA TOKa,
paguanuoHHbIi (OH (C MCIOJB30BAaHUEM JIO3MMETPA); MPU ITOM BBHIOMPATh ONTUMAJILHBIN CITOCOO
M3MEPEHHS U UCIIOJIb30BaTh MPOCTEUIIINE METOIbI OLIEHKH MTOIPEIIHOCTEN U3MEPEHUI.

[Ipumeuanue. JlwoGas ydeOHas mporpamMma JODKHA OOECIICUMBATH OBJIAJICHUE TPSIMBIMH
M3MEPEHUSIMU BCEX MEPEUUCIICHHBIX (DU3MYECKUX BEIIMYUH.

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (M3MYECKUX BEIMYUH C HCIIOJIB30BAHUEM IPSIMBIX
U3MEpPEHUIl: TpU OTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh pE3YJIbTATHI TMOTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJE TAOMUIl W rpaduKOB, JieJaTh BBIBOABI IO pe3yjIbTaTam
HUCCIICIOBaHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (DM3MYECKUX BEJIIMUMH: MPU BBHIMIOJHEHUH U3MEPEHHUM COOMPATH
SKCIEPUMEHTAIBHYI0 YCTAaHOBKY, CJHEAys MPEMIOKEHHOW WHCTPYKIMHU, BBIYHUCIATh 3HAYCHHE
BEJIMYMHBI U aHATTM3UPOBATH MOJTYUYECHHBIE PE3YyJIbTAThl C YYETOM 3aJJaHHON TOYHOCTH U3MEPEHUN;

AQHAJIM3UPOBATh CUTYALMH MPAKTUKO-OPUEHTHUPOBAHHOTO XAapAKTEpa, Y3HABaTh B HUX IPOSBICHUE
M3YUYEHHBIX (U3UYECKUX SBJICHUW WJIM 3aKOHOMEPHOCTEH M NMPUMEHSTh UMEIOIINUECS 3HAHMS ISl UX
OOBSICHEHHS;

MOHUMATh MPUHIUIBI JIEHCTBUS MAIIMH, NPUOOPOB U TEXHUYECKHX YCTPOMCTB, YCIOBUS HX
0€30I1aCHOT0 UCIIOJIb30BAaHUS B IIOBCEIHEBHOM JKU3HU,

WCIOJIb30BaTh MPU BHIMOJHEHUH Y4YE€OHBIX 3a7au HAYYHO-TOMYJSIPHYIO JUTEPATypy O (PU3NUECKUX
SIBJIEHUSIX, CIIPABOYHBIE MATEPHUAJIbI, peCcypchbl IHTEpHET.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCSH:

OCO3HAaBaTh IICHHOCTh HAYYHBIX WCCIICJOBAHUM, POJIb (DU3WKU B PACIIUPCHHUH TPEICTABICHUNU 00
OKPY’KaroIlleM MHUPE U €€ BKJIAJl B YIIyUIICHHE KaUeCTBa )KU3HU;

WCIOJIb30BAaTh IMPUEMBI IMOCTPOCHHS (U3WYSCKUX MOJCNeH, TMOuCKa U (HOPMYITHPOBKU
JIOKA3aTesIbCTB  BBIIBUHYTBIX THIIOTE€3 M TEOPETHUUECKUX BBIBOJOB HA OCHOBE 3MIMPHUYECKH
YCTaHOBJICHHBIX (PaKTOB;

CpPaBHUBATh TOYHOCTh H3MEPEHHUS (U3MYECKUX BEIWYHMH 110 BEIMYMHE HX OTHOCUTEIHHOU
MOrPEMIHOCTH IPU MPOBEACHUHU MPSIMBIX H3MEPEHHUIA;

CaMOCTOSATENILHO TPOBOJUTh KOCBEHHBIE HM3MEPCHHUS M HCCIACAOBAHHUS (PU3MUECKHX BEIUYHH C
WCIIOJIb30BAHUEM PA3JIMYHBIX CIIOCOOOB W3MEpEeHHS (PU3NYCCKUX BEIUYHH, BBEIOMpATh CpEACTBA
HU3MEpEHUs C Y4ETOM HEOOXOAMMON TOYHOCTH N3MEPEHH, 000CHOBBIBATH BHIOODP CIIOCO0A MU3MEPEHHS,
aJIEKBaTHOT'O MOCTABJIECHHOW 3a7ja4€e, MPOBOJAUTH OLIEHKY IOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB;

BOCIPUHUMATh WH(OpPMALNIO (U3NYECKOTO COJAEPKaHUs B HAYYHO-TIOMYJSIPHOM JIHUTEpatype u
CpelicTBaX MaccoBOM MHGPOPMAIINH, KPUTUUECKH OIEHWBATH MOJTYYEHHYIO0 HH(OPMAITUIO, aHATU3UPYS
ee coiepKaHue U JaHHbIE 00 HCTOYHHUKE HH(POPMAIINH;

CO3/1aBaTh COOCTBEHHBIEC MHCHbMEHHBIE U YCTHBIE COOOIICHUS O (PU3NUYECKHX SIBJCHUSX HAa OCHOBE
HECKOJIbKUX HCTOYHHUKOB HH(OpMAIMU, COMPOBOXKIATH BBICTYIUICHUE TPE3CHTALMEH, YYUTHIBas
0COOEHHOCTH ayJIMTOPUH CBEPCTHUKOB.

MexaHn4YecKHe SIBJICHUS

BbINyCKHUK HAY4YUTCSH:

pacrmo3HaBaTh MEXaHUYECKHE SBICHUS U OOBSICHITH HA OCHOBE HMMEIOIIMUXCS 3HAHUNA OCHOBHBIC
CBOWCTBAa WJIM YCIOBHUSI NMPOTEKAHUS ATHUX SBJIICHHWI: PABHOMEPHOE M HEPABHOMEPHOE JBUKEHHE,
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJMHENHOE IBH)KEHUE, OTHOCHUTEIIBHOCTh MEXAHUYECKOIO
NBIDKEHUS, CBOOOJIHOE TMAaJCHHWE TeJ, PAaBHOMEPHOE [BIDKCHHE II0 OKPYXHOCTH, WHEPIHs,
B3aMMO/ICVICTBUE TEJl, PEAKTUBHOE JIBUKEHHUE, NIepeaada JaBJICHUs TBEPAbIMU TEIAMU, KUIKOCTIMU U
razamu, aTMocepHOe JaBJeHUE, TUIABaHUE TEJ, PABHOBECHUE TBEPBIX TEJI, UMEIONINX 3aKPEIJICHHYIO
OChb BpallleHus, KoieOaTeIbHOE IBIKEHUE, PE30HAHC, BOJIHOBOE IBUKEHHE (3BYK);

OTMHUCHIBATh HW3YYEHHBIE CBOWCTBA TE€JI M MEXaHWYECKHE SIBICHUS, HCIONB3Ys (PuU3nUecKue
BEJIMYUHBIL: MyTh, TIEPEMEIIECHIE, CKOPOCTh, YCKOPEHHUE, MEepUol 0OpalleHus, Macca Tela, TNIOTHOCTh
BEIIECTBa, CWiIa (CWiIa TSDKECTH, CHJIa YNPYTOCTH, CHJIa TPEHHs), AaBJICHHE, HMITYJIbC Tea,
KHHETUYeCKasi SHEPrus, MOTeHIIMAIbHAs dHEPTUs, MeXaHn4eckass padoTa, MexaHU4ecKasi MOIIHOCTD,
KIIJIl mpu coBepiieHun pabOThI C UCMOJIB30BAaHUEM MPOCTOTO0 MEXaHHW3Ma, CHJia TPEHHS, aMIUIUTY/a,
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Mepuoj] W 4acToTa KojeOaHWM, JUIMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHUs; MPH OMHCAHUU
MPABWJIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIONIB3yEMbIX BEIUYHH, WX O0O3HAUEHUS U CIUHUIIBI
U3MEpEeHUs, HaXOAUTh (OPMYJIbI, CBS3BIBAIOLIME [AaHHYIO (U3MUYECKYI0 BEIMYMHY C JAPYyTUMHU
BEJTMYMHAMU, BBEIYUCIISTH 3HAUCHUE (PU3NICCKON BETUIHUHBI;

aHAJIM3UPOBATh CBOMCTBA TeJ, MEXaHWYECKHE SBJICHHMS M TPOIECCHI, HCIOIb3Ys (u3nuecKue
3aKOHBI: 3aKOH COXpaHEHUs SHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIUI CYNEPHO3UIUU CHUI
(maxoxpaenue paBHozeicTBytomein cwibl), I, II u 111 3akonsr HeroToHa, 3aKOH COXpaHEHHsI UMITYJIbCa,
3akoH ['yka, 3akoH [lackans, 3akoH Apxumena; MpU 3TOM pPa3liMdyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BBIPAKEHUE;

pa3nuyaTh OCHOBHBIC TPU3HAKM W3YYCHHBIX (PU3NYCCKUX MOJIENCH: MaTepuanbHas TOYKa,
MHEepLHaIbHas CUCTEMa OTCYETa;

peuiaTh 3aa4u, UCIOJb3ysl (PM3MUECKHUE 3aKOHBI (3aKOH COXPAHEHUS dHEPTHH, 3aKOH BCEMUPHOTO
TSAroTeHusi, npuHuun cynepnosunuu cui, I, 11 u IIl 3akonsl HptoTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GpOpMyIibl, CBSI3bIBAIOUINE (PU3NUECKUE BEITUYHHBI
(yTh, CKOpPOCTb, YCKOpPEHHE, Macca Tela, IJIOTHOCTh BEIIECTBA, CHUJIA, JaBlICHHE, UMITYJIbC Teja,
KHHETUYECKasl SHEPTusl, MOTCHIIMATbHAS dHEPTHUs, MEXaHWUYeCKas padoTa, MEXaHHMUECKass MOITHOCTb,
KIIJ] mpocTtoro mexaHusma, CHjia TPEHUS CKOJbXKEHUS, K0d(D(PUIMEHT TpeHus, aMILTUTYaa, IEPUO U
yacToTa KojeOaHui, JIMHA BOJIHBI U CKOPOCTb €€ paclpOCTPAHEHHUs): Ha OCHOBE aHalIM3a YCJIOBUSA
3a/layd 3amlKChiBaTh KpPATKOE YCJIOBHE, BBIACIATh (U3UYECKHUE BEIMYUHBI, 3aKOHBI M (OPMYIIBL,
HEOOXOMUMBIC IS €€ PEHICHHS, MPOBOJUTH PAcCYeThl W OICHUBATh PEATHHOCTh IOJYyYECHHOTO
3HaYeHUs GU3NYECKON BETUUYHUHBI.

BhINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCS .

WCIIONIb30BaTh 3HAHUS O MEXaHMYECKHX SIBJICHUSAX B IOBCEIHEBHOHN JXU3HU A oOecreyeHus
0€30MMacHOCTH TIPU OOpalICHHH C TPUOOpaMU MW TEXHUYCCKHMMH YCTPOWCTBAMH, I COXpPaHCHUS
3I0pOBbS. U COOJIIOJIEHUSI HOPM SKOJOTHYECKOrO MOBEIEHUS B OKpYXKalIled cpeie; MPUBOAUTH
MPUMEPHl TIPAKTHYECKOTO HCIIONB30BaHMs (U3MYECKUX 3HAHUKW O MEXaHWYECKHX SBJICHUAX U
¢bu3nyecKux 3aKOHAaX; NPHUMEPHl HCIOJB30BaHUS BO30OHOBISEMBIX HMCTOYHHUKOB SHEPTUU;
AKOJIOTUYECKUX MOCJIEICTBUM UCCIEOBAaHUS KOCMUYECKOTO MPOCTPAHCTB;

pasnuyath TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHHMMATh BCEOOIIMI XapakTep
(dyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPAaHCHUS MEXaHMYECKOH OJHEPrHM, 3aKOH COXPaHCHUs
UMITyJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHs) M OTPAaHMYEHHOCTh HCIOJIB30BAaHUS YAaCTHBIX 3aKOHOB
(3akon ['yka, Apxumena u ap.);

HaXOJUTh aJIeKBaTHYIO MPEATOKEHHOM 3a/1aue (U3HUUeCcKy0 MOJIENb, pa3peniath mpodiieMy Kak Ha
OCHOBE UMEIOIIUXCS 3HAHUU 10 MEXAaHUKE C MCIOJIb30BAHUEM MAaTEMaTUUYECKOIo amnmnapara, Tak U mpu
MTOMOIIIA METOJOB OLIEHKH.

TenJioBble sIBJIEHUSA

BorinycKkHUK HAy4YUTCH:

pacro3HaBaTh TEIUIOBBIC SBJICHHS U OOBICHATH Ha 0a3e MMEIOIIMXCS 3HAHUH OCHOBHBIE CBOMCTBA
WIM YCIIOBUS TPOTEKAaHUS 3TUX sBiIeHUU: nuddysus, u3MeHeHne oO0bema Tel TpHU HarpeBaHUU
(oxnaxkeHun), OoJbIIass CKMMAEMOCTh Ta30B, Majlasg CKHUMAEMOCTh KHUIAKOCTEH W TBEPIBIX TEI,
TEIJIOBOE pPaBHOBECUE, UCTIAPEHHUE, KOHICHCAIIUS, [IJIAaBJIEHNE, KPUCTAIUIN3ALIS, KUTIEHUE, BIAKHOCTh
BO3/IyXa, pa3JIMYHbIE CMOCOOBI TeIUIonepenayu (TeTUIONPOBOIHOCTh, KOHBEKIIUS, H3ITyUYCHHE),
arperaTHbl€ COCTOSIHUSI BEILIECTBA, MOTJIOIIEHUE SHEPIUH NMPU UCIIAPEHUU KUAKOCTH U BBIJICICHUE €€
MIPU KOHJCHCAIIUH TIapa, 3aBUCUMOCTh TEMITepaTyphl KUTICHHS OT JaBJICHUS;

OTHCHIBATh M3yYEHHBIE CBOMCTBA TENl U TEIUIOBBIC SIBICHUS, UCIONB3Ys (DM3MUECKHUE BEITUYHHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DSHEPTHs, TEeMIeparypa, yAeIbHas TEIUIOEMKOCTh BEIIECTBA,
yaenbHas TEIUIoTa IJIaBJICHUS, YJENIbHas TeIuioTa mapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpPaHHS
TOIUINBA, KOA((HUIIMEHT MOJE3HOro NEWCTBHS TEIUIOBOTO JBUTATENS; MPH ONHUCAHWH TPABHILHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, UX OOO3HAYCHHS U €IUHUIIBI U3MEPEHUS,
HaxXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (QU3NYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYHMHAMH,
BBIYUCIIATH 3HAUCHUE (PU3MUECKOI BEIMYMHBL;



AHAJIM3UPOBATh CBOMCTBA TEJl, TEIUIOBBIC SBJICHUS U IPOLIECCHI, UCIOJIb3Ys] OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJISIPHOT'O YYEHHS O CTPOCHHMH BEIIECTBA M 3aKOH COXPAHEHUS SHEPIHH;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DPU3MUECKUX MOJIENEH CTPOEHHUs ra3oB, >KUIKOCTEH U
TBEPJbIX TEN;

MPUBOJIUTH MPUMEPHI IPAKTUYECKOTO HCIOIb30BaHUS (PU3NUECKIX 3HAHUN O TEIUJIOBBIX SBICHUSX;

pemiars 3aa4yu, MCIOJIb3Yysl 3aKOH COXPAaHEHHWs JHEPruu B TEIUIOBBIX Ipoleccax U (GopmyIbl,
CBsI3bIBaIOIME (pU3MUECKHe BEIUMUMHBI (KOJIMYECTBO TEIUIOTHI, TEMIEPATypa, yAelbHas TeII0EMKOCTh
BEIIECTBA, y/AeJbHAA TEIUIOTA IUIABJICHMSA, YJENbHAs TEIUIOTa MapooOpa3oBaHUs, yJAeibHAs TEIIoTa
CrOpaHus TOIUIUBA, KOA(G(UIMEHT MOJe3HOro ACWCTBUS TEIUIOBOTO JIBUTATENsl): HA OCHOBE aHallM3a
YCIIOBUSL 3aJlaydl 3alKChIBaTh KPATKOE YCJIOBHUE, BBIICIATh (PU3WYCCKUE BEIWYUHBI, 3aKOHBI H
dbopMyIbl, HEOOXOAMMBbIE [UIsl €€ pEeIIeHUs, MPOBOJUTH pacueThl M OLICHUBATh pPEaJbHOCTh
MOJTy9EHHOTO 3HAYCHUS (PU3MUECKON BEIIMINHBIL.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

WCIOJIb30BAaTh 3HAHUS O TEIUIOBBIX SIBJICHHUAX B TIOBCEIHEBHON JKM3HM IS OOecCTeueHUs
0e30MmacHOCTH MpU OOpalieHHuH ¢ NpuOopaMu U TEXHUYECKHMMM YCTPOWCTBAaMH, JI COXpaHEHUs
3I0pOBbSI U COOJIFOJICHUSI HOPM SKOJOTHYECKOTO TOBEICHHUS B OKPYKAWOIIEH Cpeje; MPUBOAUTH
MpPUMEPHl SKOJIOTHYECKUX TOCIEeACTBUN PabOTHl JBHUraTelied BHYTPEHHErO CropaHusi, TEIJIOBBIX U
TUIPOIIICKTPOCTAHLINM;

pasnuyath TPaHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHUMATh BCEOOLIMI XapakTep
(dyHIaMEHTANBHBIX (DU3MYECKUX 3aKOHOB (3aKOH COXPAHCHHS SHEPTrUU B TEIUIOBBIX MpOIEccax) U
OrpaHUYEHHOCTh MCIOJIb30BaHMUS YACTHBIX 3aKOHOB;

HAXOJUTh aJeKBAaTHYIO MPEUIOKEHHON 3a/1a4e (PU3NIECKYI0 MOJIENb, pa3pemaTsh npodjaemMy Kak Ha
OCHOBE MMEIOLMXCS 3HAHUN O TEIUIOBBIX SIBJICHUSX C UCIOJIb30BAHMEM MATEMATHYECKOro amnmnapara,
TaK ¥ MpU MOMOIIHA METOJOB OLICHKH.

JJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUS

BhInyCKHUK HAYYHUTCSH:

pacrno3HaBaTh 3JEKTPOMArHUTHBIE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUN OCHOBHbBIC
CBOMCTBA WJIHM YCJIOBHSI MPOTEKAHUS ITUX SBJICHUM: SJICKTPU3aLMs TEJ, B3aUMOJCHCTBUE 3apsOB,
ANEKTPUYECKUH TOK M €ro JAelcTBHsl (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE), B3aUMOJCHCTBUE
MarHuTOB, AJEKTPOMArHUTHASI WHIAYKIMA, IEUCTBUE MAarHUTHOTO IOJS HAa MPOBOJHUK C TOKOM M Ha
JIBIKYIIYIOCS 3apsDKEHHYIO YacTHILy, JEMCTBUE 3JIEKTPUUYECKOTO MOJs HAa 3apSIKEHHYI0 YaCTHILY,
9JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE PacCIHpOCTpaHEHHUE CBETA, OTPAKEHUE U TPEIOMIICHUE
CBETAa, AUCIEPCUSI CBETA.

COCTaBJISITH CXEMBI AJIEKTPUYECKUX IIETNEH C MOCIEA0BATEIbHBIM U TApaJUIEIbHBIM COCTUHEHUEM
AJIIEMEHTOB, pa3inyasi YCIOBHbIE O003HAYEHHS JJIEMEHTOB JJICKTPUUECKUX Lened (MCTOYHUK TOKa,
KJIIOY, PE3UCTOP, PEOCTAT, JTAMIIOYKa, AMIIEPMETP, BOJITMETD).

UCIONIb30BaTh ONTHUYECKUE CXEMBI JUIS TOCTPOCHHS H300pakeHUH B TUIOCKOM 3epKalie |
coOuparoiei TuH3e.

OMKCHIBATh W3YYCHHBIE CBOMCTBA TN M AIIEKTPOMATHUTHBIC SIBICHUS, UCIONB3YsA (U3NUECKUE
BEJIMYUHBI: DJICKTPUYECKUN 3apsij, CUjla TOKa, DJIEKTPUUECKOE HAMPSIKEHHE, DSJIEKTPUYECKOe
COIIPOTHUBIIEHUE, YIEIBHOE COMTPOTUBIECHUE BEIIECTBA, Pa00Ta SJIEKTPHUUECKOTO MOJIs, MOIIHOCTh TOKA,
(hoKyCHOE pacCTOSTHUE M ONMTHUYECKAasl CUJIA JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJHBI
M YacTOTa CBETA; NMPU OMHCAHUU BEPHO TPAKTOBATH (PM3MUECKUN CMBICT HCIONb3yEMbIX BETHYHH, UX
0003HAUCHUSI W EIUHUIIBI W3MEPEHHS; HaxXOAUTh (OPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3UUYECKYIO
BEJIMYUHY C JIPYTUMHU BEIMUNHAMH.

aHAJIM3UPOBATh CBOMCTBA TEJ, AJEKTPOMATHUTHBIE SBJICHHS U TIPOIECCHI, UCTIONB3YS (PU3nUecKue
3aKOHBI: 3aKOH COXPAHEHMSI JIEKTPUUECKOTro 3apsiaa, 3akoH Oma i y4yacTka Lenu, 3akoH J[xoyns-
Jlenna, 3akoH MNPAMOIMHEHHOrO0 PACHPOCTPAHEHUS CBETa, 3aKOH OTPaXXEHUS CBETa, 3aKOH
MIPEIOMIICHHUS] CBETA; TIPU 3TOM pa3INyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe
BBIpKCHHE.

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCTOIb30BaHUS (PU3UUECKUX 3HAHUN O AIEKTPOMATHUTHBIX
SIBJICHUSIX



pelarth 3aJa4yu, UCHOb3ys (usnueckue 3akoHbl (3akoH Oma Ijs ydacTka LIenH, 3aKoH Jxoyis-
Jlenna, 3akOH TPSIMOJIMHEMHOrO pPACHpPOCTPAHEHUsI CBETa, 3aKOH OTPaXEHUsi CBETa, 3aKOH
MIPeJIOMIICHUs CBETa) U (POPMYJIbL, CBSI3bIBaIONINE (PU3UUECKHE BEIMYMHBI (CHIIa TOKA, JIEKTPUUECKOE
HanpsDKEHUE, JJIEKTPUYECKOE COMPOTUBICHUE, YACIBHOE COMPOTUBICHHE BEIIECTBA, padora
AIEKTPUYECKOTO TOJIsI, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHUE M ONTHYECKasl CUjia JIMH3bI, CKOPOCTb
JNIEKTPOMArHUTHBIX BOJIH, JUUTMHA BOJIHBI M YacTOTa CBETa, (OPMYIBI pacyeTa JIEKTPUIECKOTO
COIMPOTHUBIICHUS TPHU IOCIEJOBATEILHOM M IMapajlIe]IbHOM COEIWHEHUU MPOBOJHUKOB): Ha OCHOBE
aHaJlM3a yCIOBHS 33/1a4M 3alHCHIBATh KPATKOE YCIOBUE, BEICTATh (PU3NUCCKUE BEIMIMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOIMMBbIE [UIsi €€ pEeIIeHUs, MPOBOJUTH pacueThl M OLICHUBATh pPEaJbHOCTh
MOJIy9€HHOTO 3HAYCHUS (PU3MUECKON BEIIMINHBIL.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUUTHCS:

MCIOJIb30BaTh 3HAHUS 00 AJIEKTPOMATHUTHBIX SBIICHUSX B MOBCEIHEBHOW JKU3HH I 00CCIICUCHHUS
0e30MmacHOCTH MpU OOpalieHHH ¢ NpuOopaMu U TEXHUYECKHMMM YCTPOWCTBAMH, JI COXpaHEHUs
3I0pOBbSI U COOJIFOJICHUSI HOPM SKOJOTHYECKOTO TOBEICHHUS B OKPYXKAWOIIEH Cpeje; MPUBOAUTH
MIPUMEPHI BIUSHUS JIEKTPOMATHUTHBIX M3IyYCHUN HA )KUBBIE OPTaHU3MBbIL;

pa3nuyath TPaHUIBl TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, IOHUMATh BCEOOIIMH XapakTep
(dbyHIaMEHTaNbHBIX 3aKOHOB (3aKOH COXPaHEHMs SJEKTPUUECKOTO 3apsifa) U OrpaHUYEeHHOCTh
MCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa JJ1s yyacTKa 1en#, 3akoH Jxoynsa-Jlenna u ap.);

UCIIONIb30BaTh MPHUEMBl IOCTPOCHHUS (U3MUYECKUX MOJeNeid, TMoucka u  (HopMyIHpPOBKU
JTOKA3aTeNIbCTB BBIIIBUHYTHIX THUIIOTE3 M TEOPETHUUYECKUX BBIBOJOB HA OCHOBE HSMIIMPUUYECKH
YCTaHOBJICHHBIX (DAKTOB;

HaXOJUTh aJCKBATHYIO MPEII0KEHHON 3a/1aue (U3HUSCKYI0 MOJICIb, pa3periarh IpodiieMy Kak Ha
OCHOBE MUMEIOIINXCS 3HAHUN 00 3JEKTPOMArHUTHBIX SBICHUSX C HUCIIOJIb30BAHMEM MaTEeMaTH4eCKOIro
amnmnapara, Tak ¥ Py IMTOMOIIA METO0B OLIEHKH.

KBanToBbIe fABJICHUS

BhInyCKHUK HAYYHUTCSH:

pacrmo3HaBaThb KBAHTOBBIE SIBICHUS M OOBSICHATH HAa OCHOBE HMEIOLIUXCS 3HAHUI OCHOBHBIC
CBOMCTBA WJIU yCIIOBUS MPOTEKAHUSI ATUX SABJICHHUI: €CTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTD,
-, B- ¥ y-U3IIy4eHUs, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTPa U3ITy4YeHHUs aTOMa;

OIHMCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJICHUS, UCIIONB3Ysl (PM3MUECKUE BEIIMUYUHBI: MACCOBOE YHUCIIO,
3aps0BOE YMCIIO, TIEPUOJ TOoIypachanga, SHeprus (OTOHOB; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(UBUYECKUN CMBICT MCIOJIB3YEMBIX BEIWYUH, UX O0O3HAYCHHUS W EIUHUIIBI M3MEPEHUs; HAXOIUTh
(GbopMyIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMH BEIMYHUHAMH, BBIYHUCISATH
3Ha4YeHHE (PU3NUECKON BETUUMHBI,

aHAIIM3UPOBATh KBAHTOBBIC SIBICHUS, WCIONB3YS (PU3NYECKUE 3aKOHBI M TIOCTYNAThl: 3aKOH
COXpaHEHHUsI PHEPTHH, 3aKOH COXPAHCHHS JJICKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUsS MacCOBOTO
YHUCIa, 3aKOHOMEPHOCTH M3JYyUYEHHUs M TOTJIOIIEHUs CBETa aTOMOM, MPU 3TOM pa3jinyaTh CIOBECHYIO
(hopMyITUPOBKY 3aKOHA U €0 MaTeMaTUUECKOE BHIPAKCHHE;

pasinyaTh OCHOBHBIE MPU3HAKY TUIAHETAPHOM MOJIENIM aTOMa, HYKJIOHHOM MOJIEJIM aTOMHOTO SI/1pa;

MIPUBOUTH IPUMEPHI TPOSBICHUS B MPUPOJIC M MPAKTUYECKOTO UCTIOIB30BAHMS PAJHOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIIEPHBIX PEAKIIMii, CIIEKTPAIIBHOIO aHAIU3A.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

WCIONIb30BaTh TOJyYEeHHBIE 3HAHMSI B TOBCEJHEBHOW JXU3HU MpHU OOpalleHud ¢ mpudopamMu U
TeXHUYECKUMH YCTPONUCTBAMU (CUETYMK HMOHM3UPYIOIIMX YACTHUIl, TO3UMETpP), I COXpaHEHUS
3JI0pOBBS U COOTIOACHUS HOPM DKOJIOTUUECKOTO MMOBEJCHHS B OKPYIKaIOIIEeH cpeie;

COOTHOCHUTB PHEPTHUIO CBSI3M AaTOMHBIX siIep ¢ A€(PEKTOM MaCCHI;

MPUBOJAUTH MPUMEPHl BIUSHUS PAJAMOAKTUBHBIX M3TyYEHUW Ha >KMBBIE OPraHU3MBbl; MOHUMATH
TIPUHITUTT JCHCTBUS JO3UMETpa M Pa3inuaTh YCIOBUSI €T0 UCTIOJIb30BaHUS;

MOHUMATh  JKOJIOTUYECKHE TMPOOJEeMbl, BO3HUKAIOIIME TPU  HCIOJH30BAHHUH  ATOMHBIX
AJIEKTPOCTAHIINM, W TYTH PEMICHUS STUX MPoOJeM, MEPCIEeKTUBBI HCIOIb30BAHMS YIIPABISIEMOTO
TEPMOSIAEPHOIO CUHTE3A.



JIeMeHTbI ACTPOHOMMH

BbInycKHUK HAYYHTCS:

yKa3bIBaTh Ha3BaHWs IIaHEeT COJIHEUHOW CHCTEMBI, pa3jndyaTh OCHOBHBIC MPU3HAKHA CYTOYHOTO
BpallleHus 3Be3JHOro Heba, ABvkenus Jlynsl, ComHIa U IJIAHET OTHOCUTEIIBHO 3BE3I;

MMOHUMATD PA3IUYHS MEXKITY TeIUOIEHTPUICCKON M TeOIIEHTPHUYECKOM CHCTEMaMH MHPA;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS IIJIAHET 3€MHOM T'PYIIIBI U ITUIAHET-TUTAHTOB; MAJIbIX Tl
CoytHeYHOM cHCTEMBI B OOJIBIIUX IUIAHET; MOJIh30BATHCSA KApTOW 3BE3MHOrO HeOa MpH HAOIIOACHUSIX
3BE3HOr0 HeOa;

pa3nuyaTh OCHOBHBIC XapaKTEPUCTHUKU 3Be3f (pa3Mmep, IBET, TeMIepaTypa) COOTHOCHTH IIBET
3BE3/IbI C €€ TeMIIEpaTypOK;

pa3nuyaTh THIOTE3bI O MPOUCXOXKIeHUN COTHEYHON CHCTEMBI.

Pasznean Il

2. Conep:xanue yueOHoOro npeamera « Du3uka»
HA YPOBHE OCHOBHOT'0 00111er0 00pa3oBaHusi

7 ki1acc

(70 uacos, 2 yaca B HEJIEIIO)

I. BBenenue (5 4)

[Ipenmer m Meronbl (HU3WKHA. DKCIEPUMEHTAIBHBIM METOJ HM3y4YeHHUs Npupoasl. M3mepeHue
¢usnueckux BenmuuuH. [lorpemHocts u3MepeHus. OO0o00ueHHE pPE3yJIbTATOB SKCIIEPHUMEHTA.
HaGimotenne nmpocTelimX sIBJICHUH W TIPOIECCOB MPHUPOABI C TOMOIINBIO OPTaHOB YYBCTB (3pPCHHS,
ciyxa, ocszaHusi). lcmonb3oBaHMe MPOCTEHIIMX H3MEPHUTENBHBIX MpubopoB. CxemaTuyeckoe
n300pakeHNe OMBITOB. MeTOo bl OMYYeHHUs 3HAaHUH B (pu3uke. Pu3nka M TEXHUKA.

OponTanpHas 1adopaTopHas pabora.

1.OnpeneneHue 1eHBI ISJICHUSI U3MEPUTETHLHOTO TTprdOopa.

I1. IlepBoHayaJbHBIE CBEIEHHUSI O CTPOEHHH BelecTBa. (6 yacos.)

['mnore3a O AMCKPETHOM CTPOCHUHM BemiecTBa. Mosekysnbl. HempepbhlBHOCTh UM XaOTUYHOCTH
nBuKeHHsT yacTull BemecTBa. Juddysus. BpoyHoBckoe npmwxkenue. Mopenu rasza, KXUAKOCTH U
TBEpJOTO Tena. B3aumMopeiicTBME wYacTUIl BelIecTBa. B3auMHOE MPUTSIKEHHWE U OTTAJTKUBAHUE
MOJIeKyJl. TpH COCTOSIHUS BEILIECTBA.

®ponTanpHas JabopaTopHas pabora.

2.13mepeHune pa3MepoB MajbIX TeEl.

II1. BzaumoneiicTBue TeJ. (23 4ac.)

Mexanudeckoe qBUKeHHE. PaBHOMepHOE U He paBHOMepHOeE JBMkeHHe. CkopocTh. PacueT nytu u
BpeMeHH JBMKeHMs. Tpaekrtopus. IlpsMonuneitHoe nBuxkeHue. Bsaumopneiicteue ten. Muepuus.
Macca. IInotHocTs. M3MepeHre mMacchl Tena Ha BecaxX. PacueT macchl U 00beMa IO €ro MiIOTHOCTH.
Cuna. Cunbl B Nmpupoje: TATOTEHUs], TSDKECTH, TpeHus, ynpyroctu. 3akoH I'yka. Bec tena. CBa3b
MEXy CHIOH TsXKEeCTU M Maccoi Tena. J(uHamomertp. CioxeHue IByX CUJI, HAIPABJICHHBIX MO OJIHOM
npsimoit. Tpenue. Yopyras aedopmarius.

@ponmanvusvle 1adopamopHsvle padbomul.

3.M3MepeHue Macchl Tela Ha PblYakKHBIX BECaX.

4. M3mepenue o0bema Tena.

5.0npeneneHue mI0THOCTH TBEPOTO BEMIECTBA.

6.I'panynpoBaHue Npy>KUHbI 1 U3MEPEHUE CUIT TMHAMOMETPOM.

IV laBiienue TBepAbIX TeJl, :KUAKOCTEN U ra30B. (21 yac)

Hasnenue. OmbiTr Toppuuermmu. bapomerp-anepoun. ATMocpepHOE NaBICHHE Ha Pa3TUYHBIX
BbicoTax. 3akoH [lackams. CrmocoObl yBenwueHMsi W yMEHbIIeHUs naBieHus. [laBineHue raza. Bec
Bo3ayxa. BozmymHas obomouka. M3mepenue armocdepHoro masinenus. Manomerpsl. [lopmineBoit
JKUJIKOCTHBIM Hacoc. llepenaya paBiaeHus TBEpPABIMU TEIaMHU, KUJKOCTSIMHU, razamu. JleiicTBue
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KUJKOCTHU U ras3a Ha IOrpyKEHHOE B HUX TeJlo. PacueT naBieHus )KUIKOCTH Ha THO U CTEHKHU COCYJaA.
Coobmatommue cocynsl. Apxumenosa cuna. ['unpasnudeckuit npecc. [TnaBanue ten. [TnaBanue cynos.
BosayxomaBanue.

®dponTankHas 1abopaTopHas padora.

7.0npeneneHne BoITAIKUBAOLIEH CHIIbI, AEHCTBYIONIEH HA MOTPYKEHHOE B KUJIKOCTh TEJO.

8.BrisicHeHue ycrnoBull 1iaBaHus Tea B )KUJIKOCTH.

V. Pa6ora u momHocTh. JHeprus. (16 yacos.)

Pabora. Mommuocts. Jueprus.  Kunermueckas sHeprus. lloTeHuumanbHasi SHeprus. 3aKoH
coxpaHeHus1 MmexaHnueckou 3Hepruu. IIpocteie Mmexanusmsl. KIIJ[ mexanuszmoB. Prruar. PaBHOBecue
cwi Ha peryare. MomeHT cwibl. Peryarm B TexHuke, ObiTy m npupojne. [IpumeHeHune 3akoHa
paBHOBecHsl pbIdara K 0710ky. PaBeHCTBO paboT IpH UCHOIB30BAHUH MPOCTHIX MEXAHU3MOB. «30J0TO€
MIPaBUJIO» MEXAHUKH.

OponTanbHas 1adopaTopHas pabora.

9.BeIsicHEeHUE YCIIOBUS PAaBHOBECHS phlyara.

10.0npenenenue KII/] mpu nogbeme 1o HaKJIOHHOM MJIOCKOCTH.

8 kiacce

(70 gacoB, 2 yaca B HEJIETIIO)

I. TensioBble siBjeHusn (24 yaca)

Buytpennsas sueprusi. TermoBoe nBwxkenue. Temneparypa. Temmonepemaya. HeoOpaTumocTsb
nporiecca tertonepenadu. CBsi3b TeMIlepaTypbl BEHIECTBA C XaOTHYECKUM JIBHIKCHHEM €r0 YacCTHII.
CrocoObl M3MEHEHUs] BHYTPEHHEW 3Hepruu. TermnonpoBOAHOCTh. KommuecTBO TemnoThl. Y aenpHas
teroeMkocTh. Konpekuus. M3myuenue. 3aKOH COXpaHEHHUs SHEPrMM B TEIUIOBBIX IPOIlECCaXx.
[InaBnenue U KpucTauM3anus. YAelbHas TEIUIOTa IUlaBieHus. ['paduk MiaBieHUs U OTBEpICBaHUS.
[IpeoOpazoBaHre HHEPrUU TPU H3MECHCHHSX arperaTHoro COCTOSIHWS BemiecTBa. lcnmapeHue u
KOHJIeHCalUs. YJAelnbHas TemIoTa MapooOpa3oBaHusi M KoOHjeHcanuu. Pabora mapa u rasa mpu
pacmmpennn. Kurnenue >xujakoctu. Brnaxknocts Bozmyxa. TemsioBbie ABUTaTeNd. DHEPTUsl TOILIMBA.
VY nenbHas TENI0Ta CrOPAHUS.

Arperarnble cocrostHus. IIpeoOpa3zoBanue sHepruu B TeruioBblX ABurarensx. KIIZ temosoro
JBUTATES.

®dponTankHas 1abopaTopHas padora.

2.CpaBHEHHE KOJMYECTB TEIJIOTHI IPU CMEIIMBAHUH BOJBl PAa3HOM TEMIEpPATypBHI.

3.U3mepenue yaenbHOM TEMI0EMKOCTH TBEPIOTO TeNa.

I1. DnexTpuyeckue siBJCHUS U 3JIEKTPOMATHUTHBIE ABJIeHNA (344aca)

DnekTpuzaius Ten. DNeKTpUIecKuil 3apsan. B3aumopeiictBue 3apsanoB. J[Ba BuUa AIEKTPUIECKOTO
3apsana. JMCKpeTHOCTh 3JEKTPUYECKOro 3apsia. ODJEKTPOH. 3aKOH COXPAaHEHUS! SJIEKTPUYECKOTO
3apsana. OJeKkTpudeckoe moje. Jnektpockorn. CtpoeHue aroMoB. OOBIACHEHHE DJICKTPUUYECKUX
sBieHuil. IIpOBOJHUMKM M HENPOBOJHMUKHM »3JeKTpuyecTBa. JleCTBUE 3JIEKTPUUYECKOrO TMOJs Ha
AIEKTPUUECCKUE 3aPSIbI.

[TocTtosiHHBIN dnekTpudeckuii TOK. VCTOYHUKM dIeKTpuueckoro Toka. Hocutenu cBOOOAHBIX
ANEKTPUYECKUX 3apsoB B METalIaX, KUAKOCTSIX U Ta3ax. DJIEKTpHYecKas IIeNb U €€ COCTaBHBIC
yacTi. Cuna Toka. Enununnsl cunsl Toka. Amnepmetp. M3mepenne cuibl Toka. Hanpspokenne. EquHunbt
HanpspkeHus. Bonstmerp. U3mepenue HanpspkeHus. 3aBUCUMOCTh CHIIBI TOKA OT HaINPsDKEHUS.

Conporusnenue. Enununbl conpotusnenus. 3akoH OMa Juis yuacTka 3JeKTpuuecko uenu. Pacuer
COTPOTHUBIICHUS TPOBOJHUKOB. YIEIbHOE COMpOTHBIeHWE. [Ipumepsl Ha pacdeT CONMPOTHUBIICHHS
MIPOBOJIHUKOB, CHJIBI TOKa U HanpsbkeHus. Peoctartsl. [locnenoBarensHoe u napajjieibHOE COETUHEHNE
MPOBOJHUKOB. JI€HCTBUS AIEKTPUUECKOTO TOKA

3akon J[xoymns-Jlenmna. Pabota anekrpudeckoro Toka. MOIMIHOCTh AJMEKTPUIECKOTO TOKA. EauHUIIBI
paboTHl DJEKTPUUYECKOTO TOKA, MpPHUMEHseMble Ha MpakThKe. CYETUYHK AICKTPUUYECKON HIHEPTUH.
DneKTpoHarpeBaTeNbHble MPUOOPHL. PacueT anekTposHepruu, NoTpediseMoil OBITOBEIME MTPHUOOPAMHU.
HarpeBanue mpoBOAHUKOB JIEKTPUUECKUM TOKOM. KOJTHMYECTBO TEMIOTHI, BRIAEISIEMOE TTPOBOTHUKOM
¢ TokoM. Jlamna HakanuBaHusa. Koporkoe 3ambikanue. IIpenoxpanurtenn. MaruutHoe mnode.
MarsutHoe T1OJ€ MPsSMOTO TOKa. MarHWTHbIE JUHUWA. MarHMTHOE TIOJIe KAaTyIIKd C TOKOM.
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DJIEKTpOMarHuThl W uX NOpuMeHeHus. [locTosHHbIE MarHuThl. MarHuTHOE IOJ€ MOCTOSTHHBIX
MarHuToB. MarautHoe mone 3emid. JlelicTBME MAarHUTHOTO TMOJdSl Ha TPOBOAHUK C TOKOM.
DJIEKTPUUYECKUHN JBUTATEb.

Dponmanvusle 1a00pamopHvle padomel.

4.CoopKa 3MEeKTPUIECKON N U U3MEPEHUE CUJIBI TOKA B €€ PA3IMUHBIX YUaCTKaX.

5.M3mepenne HanpsKeHHs Ha Pa3IMYHbIX YYacTKaX JIEKTPUUYECKOM LIeTu.

6.PerynupoBanne CHIIbI TOKAa PEOCTATOM.

7.13mepenue conpoTUBICHUS MPOBOIHUKA MTPU ITOMOILIY aMIIepMETpa U BOJIbTMETPA.

8.13mepenne MOITHOCTH U PabOTHI TOKA B AJIIEKTPHUYECKON JIaMIIE.

9. COopKa 3JIEKTPOMArHUTa U UCTIBITAHUE €TO JACHCTBUA.

10. M3yueHue 31eKTpUUeCKOro ABUIaTessl IOCTOSIHHOIO TOKa (Ha MOJENHN).

1. CBeToBble siBjeHus. (10 yacos)

Hcrounnku cBera.

[IpsmonuHeitHOe pacnpocTpaHeHHe, OTpakeHHe U mpernomieHue cera. Jlyd. 3akoH oTpaskeHus
ceera. Ilmockoe 3epkano. Jlmaza. Onrtuyeckas cuina JUH3BL M300pakeHue gaBaeMoe JIHH30M.
N3mepenune dokycHoro paccrosiHus cobuparomieil jauH3bel. OnTtuueckue mpuOopsl. [na3 u 3peHue.
Oukwu.

OponTanpHas 1adopaTopHas pabora.

11.M3y4yeHne 3aKOHOB OTpa)KE€HUs CBETa

12.HabmntoieHue siBIIeHUsI TPETOMIICHUS CBETa

13.ITomyuenue n300paskeHUs TIPH TOMOIIH JINH3HI.

Peseps -2uac

9 knace

(105 yacos, 3 yaca B HEZIEIIO)

I. 3akoHbl B3auMoaeCTBYS M IBHKEHUS TeJl. (23 yacoB)

MartepuanbHas Touka. Tpaekropus. Ckopocts. Ilepememienne. Cucrema otcuera. OnpezneneHue
KOOp/AMHATBl JABWXKYyllero Tena. ['paduky 3aBUCMMOCTH KMHEMAaTHUYECKUX BEJIWYMH OT BPEMEHHU.
[IpsimonuHeiiHOe  paBHOYCKOpeHHOe  JBHKeHue. CKOpoCcTb  PAaBHOYCKOPEHHOTO  JBUIKEHMSL.
[lepemelienue npu paBHOYCKOPEHHOM JABMKEHHHU. OmnpeneneHue KOOpAMHAThl ABMXKYIIETO Tela.
I'padykn 3aBUCHUMOCTHM KHHEMAaTUYECKUX BEIUYMH OT BpEeMEHM. YckopeHue. OTHOCHTEIBHOCTh
MEXaHMUYECKOT0 IBWKeHUs. HepunanpHas cucrema oTcyera.

[lepsniit 3akoH HptoToHa. BTopoii 3akon HetoTona. Tpetuit 3akon Hetorona. CBoOGOIHOE NazieHNe
3akoH BcemupHoro Tarorenus. KpuBonuHeiiHoe JBUKeHHE J[BUJKEHHME TI0 OKpY’KHOCTH.
HckycctBenHble cnyTHUKM 3eMiu. Pakxetsl. Mmynbc. 3akoH coxpaHeHMsI MMITyjbca. PeakTuBHOE
nBIKeHUe. J[BrkeHue Tena OpOIIEHHOrO BEPTUKAJIbHO BBEpX. JIBM)KEHHE Tena OpOLIEHHOTo MOoJ
YIJIOM K FOpU30HTY. J[BUKeHue Tena OpOIIEeHHOI0 TOPU30HTANIbHO. Y CKOPEHHE CBOOOJHOIO MaJeHUS
Ha 3eMJI€ U JPYIUX IUIaHEeTax.

@ponmanvusvle 1adopamopHvie padomol.

1. UccnenoBanyne paBHOYCKOPEHHOT'O IBKEHHS 6€3 Ha4aaIbHON CKOPOCTH.

2.13mepenune yCKOpeHUs: CBOOOTHOTO TaJCHUSI.

I1. Mexannveckue KoJie0aHusi M BOJIHBI. 3BYK. (124acoB)

Mexanndeckue  koneOanus. Ammutyna. Ilepwon, dacrorta. CBoOomHble — KojeOaHWMs.
KonebarenbHubie cucreMbl. MasTHUK. 3aBUCHUMOCTh I€pHOJa M YacTOTbl HUTSHOTO MasTHHKA OT
uiHbl HUTH. [lpeBpareHue sHEpruu MpH KojaeOaTeJbHOM JIBHKEHUH. 3aTyXarollue KoJeOaHUs.
Brinyxnennsle koneOanus. MexaHnueckue BOJNHBI. JlnmuHa BosHBEL — [IpojgonbHBIE M TONEpEYHBIE
BOJIHBI. CKOPOCTh pacmpoCTpaHeHUs BOJHBIL. 3ByK. Beicota u TeMOp 3Byka. ['poMKOCTh 3ByKa/
Pacnipoctpanenue 3Byka. CkopocTh 3Byka. OTpaskeHue 3Byka. 9xo. Pe3onanc.

®poHTanpHas JabopaTopHas pabora.

3.HccnenoBaHue 3aBUCUMOCTH MEPUOJA M YACTOThl CBOOOIHBIX KOJIEOAaHUI MaTeMaTH4eCKOro
MasiTHUKA OT €ro JUINHBI.
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I11. DekTpoMaruuTHele siBjieHus. (19 yacon)

JlelicTBUE MAarHUTHOTO IOJISL Ha 3JIEKTpuUeckue 3apsisl. ['paduueckoe n3oOpakeHHe MarHUTHOTO
nosis. HanpaBienue Toka U HalpaBiieHHE ero MarHUuTHOTro noiisg. OOHapyKeHHe MarHUTHOTO MOJI 110
€ro JEeMCTBUIO Ha 3jeKTpruyeckuil ToK. [TpaBuiio neBoi pyku. MarHuTHBIN OTOK. DIEKTpOMarHuTHas
WHIYKUUsS. SIBJI€HUE 3JIEKTPOMAarHuTHOM MHAYKIMH. [loaydeHne nepeMeHHOro 31eKTPUYECKOro TOKa.

OnexkrpomarauTHoe nosie. HeoqnopoaHoe u HeoqHOPOAHOE T0J1e. B3aMOCBS3b AIEKTPUUECKOTO U
MAarHuTHOTO MOJIEH. DJIEKTPOMAarHUTHbIE  BOJIHBL. CKOpPOCTh paclpOCTPAHEHHUs 3JIEKTPOMArHUTHBIX
BOJIH. DJIEKTPOJBUTaTENb. DJIeKTporeHeparop. CBeT — 3J€KTpOMarHuTHas BOJIHA.

OponTanbHas 1adopaTopHas pabora.

4 VIzydyenue siBJICHUS AIEKTPOMArHUTHON UHIYKIUH.

I V. Crpoenne aroma u atomHoro siipa (14 yacos)

PamnoaktuBHOCTE. Anb(a-, 6eTTa- 1 raMMa-usnydeHue. OmbITHI 0 PACCEUBAHUIO aJb(a-yaCcTHII.
[Inanerapnass mozaenb aroma. AToMmHOE saApo. IIpoToHHO-HEHTpOHHAs Mojaenb sapa. MeTonbl
HAOIIIOJICHUSI U PETUCTPALMU YacTHIl. PaquoakTUBHBIC TIPEBpAICHHS. DKCIEPUMEHTATBHBIC METOIBI.
3apsn sapa. MaccoBoe unciio anpa. fAnepHeie peakuuu. Jlenenue u cunres saep. CoxpaHeHue 3apsaa
M MacCcOBOTO YHCIIa MpPHU SACPHBIX peakuusx. OTKphITHE NMPOTOHA U HEUTpOHA. SljepHbIE CHIIBL.
DHeprus CBA3U YaCTHI B spE.

Oueprus cBs3u. JlehekT macc. Brinenenne sHepruu npu JAeICHUH U CHHTE3e saep. Mcnons3oBanue
anepuoit sHepruu. [losumerpus. SAnepusiii peaktop. IlpeobpazoBanue BHyTpeHnHei snepruu siaep B
ANEKTPUUECKYIO IHEPruto. ATOMHAs SHepreTuka. TepMmosiepHbie peakuuu. buonornueckoe neicTeue
paguanuu.

®dponTankHas 1abopaTopHas padora.

5.3y4enue nenenus siapa atoMa ypasa no ¢potorpaduu TpeKos.

6./3y4eHne TpEeKOB 3apsHKEHHBIX YaCTHIL 10 TOTOBBIM (oTorpadusim.

Crtpoenue n 3BoJionus Beesiennoii (S4acos)

CocraB, ctpoenue u npoucxoxaeHue Conneunoi cucremsl. bonpiiue tena CoMHEYHONW CUCTEMBI.
Mansie Tena Conneunoil cucrembl. CTpoeHue, uznydenue u 3Boionus ConHua u 3se3q. CTpoeHue u
3BOJIIOIMA BeeneHHOM.

3. TemaTuyeckoe MJIaHUPOBAHHUE € YKA3aHHEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCBOEHHUE
KaK10H TeMbI

7 knace

Ne Ha3panue pa3saena/Temsl KoJu-Bo yacos
n/n

1. ®uszuka u GU3NYECKUEe METOAbI U3YUEHUS TPUPOJIbI 4

2 MexaHU4YeCKUe SIBJICHUS 36

3. TemmoBsIe BICHUS 24

4. IToBTOpeHue/ peseps 6

5 HTroro 70

8 kaace

Ne Ha3Banue pa3aena/Tembl Kou1-Bo yacos
n/n

1. TenoBble siBIEHUS 24
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2. DNEKTPUUYECKUE SIBICHUS 25

3. DNEeKTPOMArHUTHEIC SIBICHUS 6

4, CBETOBEIC SIBICHHS 8
[ToBTOpEeHue/ pezepn 5

o. Hroro 70

9 kJaacc

Ne Ha3zBanmue pa3nesna/TemMbl Kou1-Bo yacos

n/n

1. 3aKOoHBI B3aUMOJICHCTBUS U JIBUKEHUS TEJ 34

2. MexaHuueckue KojaeOaHus ¥ BOJHBL. 3BYK 16

3. DJIEeKTPOMarHUTHOE 10JIe 26

4. CtpoeHue aToMa U aTOMHOTO sijipa 19

5. Ctpoenue u sBosronus Beenennon 5

6. [ToBTOpeHue/ pesepn 2

7. Hroro 102

12



