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INOACHUTEJIbBHAS 3AIIUCKA

N

CopnepxaHue IporpaMMbl HampaBiIeHO Ha (POPMHUPOBAHHME ECTECTBEHHOHAYYHOM I'DaMOTHOCTH Yy4alllUXCs M OpPraHM3alUI0 HU3y4deHHs (GU3UKU Ha
JeSATeIbHOCTHON OCHOBE. B HE#l yuMThIBalOTCS BO3MOXKHOCTH Mpeamera B peanmuzauuu TpeboBanmii ®PI'OC OOO K 1uiaHUPYyeMbIM JTUYHOCTHBIM U
METaINpeIMETHBIM pe3yjbTaTaM OOyueHMs], a TaKXKe MEKIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHwUs.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O IIPEJJIMETA «®U3NKA»

Kypc ¢usuku — cucrtemooOpasyromuii Juisi eCTeCTBEHHOHAYYHbBIX YUeOHBIX MIPEIMETOB, NOCKOIBKY (PU3HMUECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SIBJICHHI, M3y4aeMBIX XUMHEH, OMOIOTHEH, acTpOHOMHUEH 1 (u3ndecKoil reorpadueit. Du3nka — 3TO MpeaMeT, KOTOPBIA HE TOJIBKO BHOCUT OCHOBHOM BKJI/T
B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U NPEAO0CTaBIIsAeT Hanboee ssiCHble 00pa3libl IPUMEHEHUSI HAyYHOT0 METO/1a MO3HaHUs, T.€. Crloco0a MOoITydeHus
JOCTOBEPHBIX 3HaHWK O mupe. HakoHen, ¢gu3uka — 3TO MpeaMeT, KOTOPBIA Hapsay C OPYTMMH €CTECTBEHHOHAYYHBIMH IMpEIMETaMHu OJDKEH HaTh
HIKOJIbHUKAM IIPEJCTaBIeHUE 00 YBJIEKAaTEIbHOCTH HAyYHOI'O UCCIEIOBAHUS U PAJOCTH CAMOCTOSATEILHOTO OTKPBITUSL HOBOT'O 3HAHUS.

Opna u3 T71aBHBIX 337124 (GU3MYECKOT0 00pa3oBaHUs B CTPYKTYpe 0011ero o0pa3oBaHusi COCTOUT B (DOPMHUPOBAHUH €CTECTBEHHOHAYYHOW rpaMOTHOCTH U
MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aroLMXcsi, KOTOpbIE B JallbHEHeM OyyT 3aHAThI B caMbIX Pa3HO 00pa3HbIX chepax aestenbHocTH. Ho He MeHee
BKHOM 3a71a4€il SBJISICTCS BBISBJICHUE U TIOJTOTOBKA TAJIAHTIUBBIX MOJIOJBIX JIFOACH ISl MPOAODKEHHST 00pa30oBaHus U ajdbHEenIel npodeccuoHanbHON
JEeSITEeIbHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX MCCIIEOBAHUN M CO3/1aHUM HOBBIX TE€XHOJIOTHH. COrIacHO MPUHATOMY B MEXAYHapOIHOM COOOIIECTBE
onpezaeneHuto, EcrecTBeHHOHay4YHasi FPaMOTHOCTh — 3TO CIIOCOOHOCTh YEJIOBEKA 3aHUMATh AKTUBHYIO IPAKJAHCKYIO MO3UIIMIO 110 OOIIECTBEHHO 3HAYUMbIM
BOIIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 T'OTOBHOCTb MHTEPECOBATHCA €CTECTBEHHOHAYYHBIMU HesIMH. HaydHO IpaMOTHBII 4YernoBek
CTPEMUTCSl Y4acTBOBATh B apryMEHTHPOBAHHOM OOCYXJIEHHUU NPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTHSM, YTO TpeOyeT OT HEero
CJIELYIOIINX KOMIIETEHTHOCTEN:

HAay4YHO 00BACHATH SBJICHUA,
OLICHUBATHb U IOHUMATh 0COOEHHOCTHU HAay4YHOTr'0 UCCJICAOBAHUA,
HHTCPHNPETUPOBATE JAHHBIC U WUCITIOJb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA IMOJIYUYCHH BBIBOIOB.

N3ydenue ¢pu3nku cnocoOHO BHECTH pellalonuii BKIaa B GOpMHpPOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00yYaroIMXCsl.

HEJIN U3YYEHUSA YYEBHOI'O I[IPEIMETA «®U3NUKA»

Ilenu m3yueHust pU3MKU Ha ypOBHE OCHOBHOIO 00IIero odpa3zoBaHus ompeneneHsl B KoHnenuuu npenogaBaHus ydyeOHoro npeamera «Pusuka» B
oOpa3zoBaTenbHBIX OpraHuzanusx Poccuiickoit deneparnuu, peanus3yloMMX OCHOBHBIE 00IIe00pa30BaTEeNbHBIE MPOTPAMMBI, YTBEPKAEHHOW pEIICHHEM
Konnernn Munncrepcrsa npocsenieHus: Poccutickoit @enepanuu, mpoTokost ot 3 aexadps 2019 r. Ne [1K-4BH.



Lenu nzydyenus pusuku:

MPHOOpPETEHUE HHTEPECa U CTPEMJICHHUS 00YJarOIMXCsl K HAYYHOMY U3YUCHHIO MPUPOBI, PA3BUTHE MX HHTCILICKTYAJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTEN;

pa3BHUTHE MPEICTABICHHUI O HAYYHOM METOJC IMO3HAHUS U (POPMUPOBAHHE UCCIICOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBIICHUSIM;
(dbopMUpPOBaHHE HAYYHOTO MUPOBO33PECHHUS KaK pe3y/IbTaTa U3y4YCHHsI OCHOB CTPOCHHUS MaTepUU U (PYHIaMEHTAIbLHBIX 3aKOHOB (DPU3HKH;
dbopMupOBaHUE IPEICTABICHUN O PO (DU3HUKH JUTSI PA3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHUH;

pa3BUTHE NPEICTABICHUN O BO3MOXHBIX cepax Oyayniel npodecCHOHaTbHON ACSTEIbHOCTH, CBSI3aHHOM ¢ (PU3UKO#, OJITOTOBKA K JalIbHEHIIIEMY
00y4Y€HHIO B 3TOM HaIlpaBJICHUU.

JlocTHKEHUE ITHX 1IeJICH Ha YPOBHE OCHOBHOT'O 00I1IIero 00pa3oBaHus 00eCeunBacTCsl pEIICHUEM CIICIYIOINX 3a/ay:

IpUOOpETEeHNE 3HAHUM O IUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, dJIEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX SIBJICHUSX;
npruoOpeTeHne yMEHUN ONUCHIBAaTh U OOBSCHATH (PU3NUECKUE SIBJICHUS C UCIIOJIb30BAaHUEM MOTYYEHHBIX 3HAHUM;

OCBOCHHE METO/IOB PEIICHHUS POCTEHIINX PACYETHBIX 33/1a4 C UCTIOIb30BAHUEM (PH3UUECKUX MOJIENIEH, TBOPUYECKHUX M MMPAKTHKOOPUEHTHPOBAHHBIX
3az1ay;

pa3BUTHE YMEHUN HAOJI0/1aTh IPUPOIHBIE SBJICHUS U BBIIIOJIHATH OIBITHI, JJAOOPATOPHBIE PA0OTHI U SKCIIEPUMEHTAIIbHBIE HCCIIEI0BAHNUS C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX PUOOPOB;

OCcBOeHHUE PUEMOB paboThI ¢ HH(pOpManel HU3NUECKOTo CoAepKaHus, BKI0Yasi HHPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUAX (QU3NKH; aHATIU3 U
KPUTHYECKOE OLICHMBaHUE UH(OpMaIH;

3HAKOMCTBO €O cpepamu MpodhecCuOHATBLHOMN NeITebHOCTH, CBA3aHHBIMU C (PU3UKOM, 1 COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHUIX

¢u3nveckoil HayKH.

MECTO YUYEBHOT 'O ITPEJIMETA «®U3UKA» B YUHEBHOM IIJIAHE

B cootBerctBHM ¢ ®I'OC OOO ¢dusnka sBIgeTCS 00sS3aTEIBbHBIM MPEAMETOM HAa YPOBHE OCHOBHOTO oOImero ooOpaszoBaHus. JlaHHas mporpamma

npeaycMaTpuBaeT uzydeHue Gpusnku Ha 6a30BoM ypoBHE B 9 kiacce B 00béMe 102 yaca no 3 yaca B HEZIeNO.

COJAEP)KAHUE YYEBHOTI'O IIPEJIMETA

Pa3zgen 1. Mexannueckue siBJICHUA

Mexanunyeckoe aBmxkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTh MEXAHUYECKOrO NBWXKEHUs. PaBHOMEpHOE MpPsSMOJMHEIHOE

ABHUKCHHUC. HepaBHOMepHOC HpHMOHHHefIHOG JABHXKCHHUC. CpGI[HHH U MTHOBCHHAsl CKOPOCTH TCJIa IIPU HEPABHOMCPHOM JIBUKCHHUU.
VYckopenue. PaBHoyckopeHHOE npsMoIuHelHOe nBrkeHre. CBoOoaHoe nagaeHue. OnbITh [amunes.
PaBHOMepHOE BMXKEHUE TI0 OKpYKHOCTH. [lepron n yactora obpamenus. Jlnnelinas u yrioBasi CKOpocTh. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.



ITepsnoiii 3akoH HeroToHa. BTOpoii 3akon Hetorona. Tpetuii 3akod HetoToHa. [IpuHuun cyneprno3uiuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIb)KEHUS, CUJla TPEHUS MOKOs, APYrue BUAbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUs. YcKopeHue cBoOonHoro majeHus. Jsmwxenue miuaHet Bokpyr Connua (MC). IlepBas xocMmuueckas
ckopocTb. HeBecoMoCTh U IieperpysKu.

PaBHOBecue MarepuanbHO Touku. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOro Tena ¢ 3aKperuiEHHOM ocbio BpamieHus. MomeHT cuibl. LlenTp
TSYKECTH.

Nmmynbe Tena. U3menenne ummyibca. UMmymabe cuibl. 3aK0H coxpaHeHust uMmiyibca. PeaktuBaoe aermkenue (MC).

Mexanuueckasi pabota ¥ MOIIHOCTh. PaboTa cuit TsShKeCcTH, ynpyroctd, TpeHus: CBsi3b 23HEpTruu U padboTsl [loTeHanpHas SHeprus Tena, MOJAHATOTO Hal
MOBEPXHOCTHIO 3eMiM. [loTeHmanbHas sHeprusi cxaroil npyxuHbl. KuHernueckas sHeprus. TeopemMa O KMHETHYECKOM SHEPrUH. 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.

Hemoncmpayuu

1. HabGmroneHne MeXaHHYECKOTO ABMKEHHSI TeIa OTHOCUTEIBHO Pa3HBIX TNl OTCUYETA

2. CpaBHeHHeE MyTEH U TPACKTOPHM JIBUKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX Tell OTCUETa

3. M3mepeHne CKOpOCTH M YCKOPEHHUS IPSIMOJIMHEHHOTO IBUYKCHHUS

4. HUccnenoBanue MPU3HAKOB PAaBHOYCKOPEHHOTO IBUKCHHUS

5. Habmronenue nBU»KeHUS Tela MO OKPYKHOCTH

6. HaOnroieHne MexaHM4eCKHX SIBJICHUH, IPOUCXOAALINX B cUCTeMe oTcuéTa «Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHHHM OTHOCHUTEIIBHO
KaOuHeTa PU3UKH

7. 3aBUCHMOCTh YCKOPEHHUS Tea OT MacChl Tejla U JEHCTBYIOIEH Ha HETO CHUJIBI

8. HalumoneHne paBeHCTBa CHIT TP B3aMMOICHCTBHH Tell

9. M3meHeHue Beca Tena MpH YCKOPEHHOM JIBHXKEHUHU

10.ITepenava umIryabca Ipu B3aUMOJICHCTBUH TEJ

11.ITpeobpazoBanusi JHEPTHH MPH B3aUMOICHCTBUU Tell

12.CoxpaneHne uMInyibca Ipy HEYIIPYTroM B3auMOAECHCTBUU

13.CoxpaneHue UMIyInbca Npu aOCOIOTHO YIPYTOM B3aMMO/I€H CTBUU

14 . HaGnroieHne peakTHBHOTO JIBHKECHHUS

15.CoxpaHeHne MeXaHMYECKON SHEPTUH MPH CBOOOIHOM IMaJACHUU

16. CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU Teja MOoJ ACHCTBUEM TIPYKUHBI

Jlabopamopnwvie pabomovt u onvimul

1. KoHcTpyupoBaHue TpakTa sl pa3roHa U AalbHEHIIEro paBHOMEPHOTO JIBHYKEHUS IIapUKa WIIN TEJIKKU

2. Omnpenenenue cpeHEH CKOPOCTH CKOJIBKEHUS OpycKa WITH IBFOKCHHUS IIApUKA 110 HAKIIOHHOW TUTOCKOCTH

3. Ompenenenue yCKOpeHHs Tela IpU paBHOYCKOPEHHOM JIBUKEHHUHU IO HAKJIOHHOH MJIOCKOCTH

4. HWccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBHMKEHHUH 0€3 HadaJlbHOM CKOPOCTH



5. TlpoBepka THUIOTE3bI: €CIM NPH PABHOYCKOPEHHOM [BIDKCHHM 0O€3 HadalbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJJUHAKOBBI

6. MccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CUJIBI HOPMAJIBHOTO JAAaBICHUS

7. Ompenenenne KodpPUIMEHTa TPEHUS CKOIBKEHUS

8. Omnpenenenue KECTKOCTH MPYKHHBI

9. Ompenenenue pabOTHI CUIIBI TPEHHUS ITPU PABHOMEPHOM JIBHKEHHH TEJIa TI0 TOPU3OHTAIBLHON MTOBEPXHOCTH

10.0npenenenne pabOThl CHIIBI YIPYTOCTH INPH MOABEME Tpy3a ¢ UCHOIb30BAaHHEM HEMOABHKHOTO U IOJIBMYKHOTO OJIOKOB

11.13yueHune 3ak0Ha COXpaHEHUs YHEPTUU

Pasoen 2. Mexanuueckue konebanus u 60JiHbl

Konebarenproe nBmxenue. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHWN: TEPHOMA, YaCTOTa, aMIUIMTyAa. MaTeMaTHYecKWd W TNPYKUHHBIH MasTHHUKH.
[IpeBparienue 3Hepruy Npu KosedaTeabHOM ABM)KEHUH. 3aTyxarolue kosuebanus. BeiHyx1eHHble kosebanus. Pezonanc. Mexanuueckue BosaHbl. CBoMcTBa
MeXaHU4YecKux BoOJH. [Ipo nonbHblE M monepeyHble BONHBI. J[IMHA BOJHBI U CKOPOCTh €€ pacrpocTpaHeHHs. MexaHuuecKrue BOJIHBI B TBEPAOM TellE,
cericmuueckue BojHbI (MC).

3Byk. ['pomMKoCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. IHQpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu

1. Habmoienue xonebaHuii Tel Moja JeHCTBUEM CHUJIBI TSKECTU U CHIIBI YIIPYTOCTH

2. HaGnronenue kose0aHuii rpy3a Ha HUTH M Ha IPYXXHHE

3. HaGnronenune BEIHYKIEHHBIX KOJIEOAaHUN U pe30HaHCca

4. PacipocTpaHeHue NMpoJI0IbHBIX U MONEPEUHBIX BOJIH (Ha MOJICIH)

5. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKyCTHUYECKH PE3OHAHC

Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenre 4acTOTHI U MEpHOa KoleOaHU MaTeMaTHYECKOro MasiTHUKA

2. OmnpeneneHue 4acTOThl U Ieproa KojaeOaHui Npy>KMHHOTO MasiTHUKA

3. UccnenoBaHue 3aBUCMOCTH MEpH0/ia KOJeOaHMil MOIBEIIEHHOTO K HUTH I'py3a OT JUIMHBI HUTH

4. UccnenoBanue 3aBUCUMOCTH MEepHOa KOJeOaHUN MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IlpoBepka HE3aBUCUMOCTH Tlepro/a KojeOaHuii rpy3a, MOABEIIEHHOI0 K HUTH, OT MacChl Irpy3a

6. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEpH0/1a KoJIeOaHN MPYyKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHbI

7. U3mepenne ycKopeHus CBOOOTHOTO TaIeHUS

Pazoen 3. 3.7(?I\”l)’lp0.1*1(18HZI/7"[H()L’ noje u 31eKmpomacHumHsle 60JIHbL

DJIEKTPOMAarHuTHOE TOJ€. DJEKTPOMArHUTHbIE BOJIHBL. (CBOWCTBA JJIEKTPOMArHUTHBIX BOJH IlIkana 3yeKTpOMarHUTHBIX BOJH. Vcmons3oBaHue
OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.



DnekTpoMarHuTHas npupojaa ceera. CkopocTh cBeTa. BoaHOBbBIE cBOMCTBa CBETA.
Jemoncmpayuu

1. CBoiicTBa AJEKTPOMArHUTHBIX BOJH

2. BonHoBBIE CBOICTBA CBETA

Jlabopamopnwvie pabomot u onvimul

1. 3y4eHune CBOMCTB JIEKTPOMAarHAUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa

Paszoen 4. Ceemosuvle si61enust

JlyueBas monens cBeta. Mcrounuku ceera. [Ipsimonuneiinoe pacnpoctpanenue cseta. 3atmenus: Connua u Jlynsl. Otpaxxkenue cseta. [lmockoe 3epkaio.
3aKO0H OTpa)XeHUs CBETA.
[Ipenomnenne cBera. 3akoH mnpenomieHusl cBera. [lonHoe BHyTpeHHee OTpakeHue cBera. lcrosib30BaHME MOJIHOIO BHYTPEHHETO OTPAXKEHUS B
OINTUYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B mmH3e. OnTrueckas cucreMa ¢oroanmapara, Mukpockona u teneckona (MC). ['ma3 kak ontudeckas cuctema. bam3opykocTs u
JaTIbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliokeHMe clieKTpalibHbIX 1IBETOB. /lucnepcus cBera.
Hemoncmpayuu
[IpssMonHENHOE pacIIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300paskeHH B TIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomiienue cBera.
OnTH4YecKnii CBETOBO/I.
Xon nydeit B cobuparoleit JnH3e.
Xox Jydel B pacCenBaroLIeH JIMH3E.
[Tonmy4yenue n300paXkeHUI C TOMOIIBIO JTUH3.
[Tpunumn neiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
10.Mogens rinasa.
11.Pa3noxxenue 6enoro cBera B CIEKTP.
12.ITonyuenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HbIX IIBETOB.
Jlabopamopnwvie pabomot u onvimul
1. UccrnenoBaHue 3aBUCMOCTH YyIJla OTPaKEHHsI CBETOBOTO JIy4ya OT yrJjia MajaeHusl.
2. N3yueHne XxapakTepuCTUK U300pakeHus peIMeTa B IUIOCKOM 3epKalie.
3. VccnenoBaHue 3aBUCMMOCTH yTJIa IIPEIOMIIEHHUS] CBETOBOT'O JIyda OT yIJla MaJIeHHs Ha TPAHULE «BO3AYX—CTEKIIO».
4. ITonyyenne n300pa>KeHUI € ITOMOIIBIO COOMPAIOIIECH JTMH3BI
5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOW CHIIBI CO OMparomei JTMH3HI.

©CoNOA~WNE



6. OnBITHI 0 Pa3I0KEHUIO OEJIOr0 CBETA B CHEKTP.
7. OnBITH IO BOCIIPHUATHUIO IIBETA IPEAMETOB IPH WX HAOIIOJCHUN Yepe3 IBETOBbIE (DUIIBTPHI.

Pazoen 5. Keanmosoie senenus

Omnsitel Pesepdopaa u mranerapuas Moens atomMa. Mogens atoma bopa. Mcnyckanue u norsomieHue cera atomoM. KBaHThl. JInHEHUaThie CIEKTPHI.

PagnoaktuBHoCTh. Anb(a, 6eTa u raMmaunsinydenus. CTpoeHrne aToMHOTO siipa. HykionHas Moziens aTOMHOTO sijipa. M30TombI.

PanuoaxtuBHbIe npeBpamienus. [lepros noiaypacnana aTOMHBIX SIEp.

Snepuble peakuu. 3aKOHbBI COXPAHEHMS 3apsiIOBOIO U MAaCCOBOT'O YMCE. DHEPrus CBA3M aTOMHBIX siaep. CBsA3b Macchl U sHEpruu. Peakiuu cunresa u
nenenus siaep. Ucrounnku sueprun Connna u 38€31 (MC).

SAnepnas suepretuka. JleiicTBUs paAlOaKTUBHbBIX W3ITy4eHUH Ha >kuBble opraHuzMsl (MC).

Hemoncmpayuu

1. CnexTpel U31y4eHUs U TOTJIOIIECHHUS.

2. CexTpbl pa3INyHbIX I'a30B.

3. CiekTp Bogopo/a.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIMUX U3ITy4EHUH.

6. Peructparius usiny4eHus NPUPOAHBIX MUHEPATIOB U MTPOJYK TOB.

Jlabopamopuvie padomol u onvimul

1. HabmroieHue CIUTIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyUYEHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUU YACTHIIBI 110 TOP MO3HOMY IyTH (110 (hoTorpadusim).

3. U3mepenne pagnoakTUBHOTO QoHA.

Tlosmopumenvro-obobwarowuti Mooyib

[ToBTOpHUTENEHO-0000IIAOIIMI MOMY/Ih TPEIHA3HAYEH IS CHUCTEMAaTH3allMd W OO0OOIIEHUS MPEAMETHOTO COJEPKaHUS W OMbITa JACSITEIBHOCTH,
MPUOOPETEHHOTO MPHU U3YUSHHUH BCETO Kypca (GU3MKH, a TaKKe AJIs MOArOTOBKUA K OCHOBHOMY rOCYJJapCTBEHHOMY dK3aMEHY MO (GU3HKE TSl 00yJaroIIXCs,
BBIOpABIINX ATOT y4EOHBIN MPEIMET.

[Ipy u3ydeHWH TAHHOTO MOJIYJS PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHIbI JESATEIBHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCS JOCTHUIKECHHE
MPEAMETHBIX M METANPEIMETHBIX TIAHUPYEMBIX PE3YyIbTaTOB 00y4ueHHUs, GOPMHUPYETCSl €CTECTBEHHO-HAyYHass TPAaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB
WCCIIETOBAHMS SBICHUIN MPUPOJIBI M TEXHUKH, OBIAJCHHE YMEHUSIMU OOBSICHATH (PU3UUECKHE SBICHUS, TPUMEHSISI TOJIyUeHHBIC 3HAHUS, PElIaTh 3a7a4uH, B
TOM YHCJI€ KAaU€CTBEHHBIE U SKCTICPUMEHTAIbHBIC.

[IpyHUMNIUANIBHO NIEATENFHOCTHBIM XapaKTep AAHHOIO pas3fesia peanu3yercs 3a CU€T TOro, YTO Yy4Yallluecs BBINOJHSIOT 3aJaHusi, B KOTOPBIX UM
MpeaJiaraeTcs:

Ha OCHOBE MOJIy4E€HHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSACHATH (PU3UUECKHUE SIBICHUS B OKPY>KAIOIIEH MPUPOJIE U TOBCETHEBHOM JKU3HU;



HCII0JIB30BAaTh HAYYHbBIC METOAbI UCCIIECAOBaHHUA (1)I/ISI/ILICCKI/IX HBHCHHﬁ, B TOM YHCJIE IJIs1 ITPOBEPKHU I'MITIOTE3 U IMMOJTYUYCHUSA TCOPETUICCKHUX BBIBOAOB;
O00BACHATH HAayYYHBIC OCHOBBI Han0oJIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TCXHOJIOI‘PIﬁ, HanmpuMmep, MPakKTUICCKOro UCIIOJIb30BaHUA PA3JIMYHBIX
HNCTOYHHKOB SHEPIMH Ha OCHOBEC 3aKOHAa IMMPEBpAICHUA U COXPAHCHUA BCEX U3BCCTHRIX BUO0B DOHECPIUH.

Kaxpgas u3 Tem maHHOTrO pasaciia BKIHOYACT 3KCHCPUMCHTAJIBHOC HMCCIICAOBAHUC 0606H_[3.IOH.[€F0 XapaxkTepa. Pazgen 3aBCpIIACTCd MNPOBCACHUCM

JMAarHOCTUUYECKOW U OLEHOYHOH paboThl 32 Kypc OCHOBHOM IIIKOJIBI.
IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

Nsydenne ¢usnku B 9 Kiacce HAMpaBICHO HA JOCTIKCHHE OOYYAROLIMMECS JTHYHOCTHBIX, METAIPEAMETHBIX M MPEIMETHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOT 0 MpeMeTa.

JIMYHOCTHBIE PE3VJIBTATDI

Hampuomuuecxoe eocnumanue:

IPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HAYKU;
[IEHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSM POCCUICKHUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxoeHo-npascmeennoe ocCnumanue:

TOTOBHOCTh K aKTHBHOMY YYacCTHIO B 00CYX/IEHHH OOIECTBEHHO-3HAYNMBIX U THUECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTUIECCKIM MNPUMEHEHHEM
JOCTIDKEHUH pr3uKw;

0CO3HAHME BAYKHOCTH MOPAITFHO-ITHYECKHUX MPUHIIMIIOB B JIEATEILHOCTH YIEHOTO.

Icmemuueckoe socnumanue:

BOCIIPHSITHE CTETHUECKUX KadeCcTB (PU3NIECKON HayKH: €€ TApMOHUYHOTO MTOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanun:

OCO3HaHUE [IEHHOCTH (PU3NUECKON HayKH KaK MOIIHOTO HHCTPYMEHTA TIO3HAHHS MHUPa, OCHOBBI Pa3BUTHSI TEXHOJIOTHI, Ba)KHEHINEH COCTABIISIONIECH

KYJIbTYPHI;
pa3BUTHE HAyYHOH JIF0003HATEIBHOCTH, HHTEPECa K UCCIIEJOBATEIbCKOM 1A TEIbHOCTH.



Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATLHO20 OJ1AZONONYYUA:

0CO3HaHME LIEHHOCTH 0e30I1aCHOTr0 00pa3a )KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE, BaKHOCTH MpaBUJ1 0€30I1aCHOTO MTOBEICHUS Ha TPAHCIIOPTE,
Ha JI0porax, ¢ JEeKTPUUECKUM U TEIJIOBBIM 000pYI0OBAaHUEM B IOMALITHUX YCIOBUSIX;
c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCHH, IPU3HAHKE CBOETO MIPaBa Ha OMIMOKY M TaKOTO K€ MpaBa y APYroro 4ejJoBeKa.

Tpyooeoe éocnumanue:

AaKTHBHOE Y4YacTHE B PELLIEHUU MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, LIKOJIbI, FOPOJIa, Kpast) TEXHOJIOIMYECKOM U COIIMaIbHOM HallpaBJI€HHOCTH,
TpeOyIOIIMX B TOM YHCIie U (U3NYECKUX 3HAHUIA,
MHTEpPEC K IPAKTUUECKOMY H3YYEHHIO Ipodeccuil, CBS3aHHBIX C PU3UKOM.

IKonozuueckoe 6ocnumanue:

OpHUEHTaIUs Ha IpUMEHEeHUe (PU3MUECKUX 3HAaHUH JUIs pelleHHs 3a4a4 B 00JIaCTH OKPY>KaroLIel cpe/ibl, IJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX
BO3MOYKHBIX ITOCJIEICTBUM I OKPYKAOIIEH Cpebl;
OCO3HaHME TJIO00ATBHOIO XapakTepa 3KOJOTHMYECKUX MpoOIeM U IMyTel UX pelleHus.

Aoanmayusa o0yuaruezocsa K U3MEeHAIOUWUMCA YCI08UAM COYUANLHOU U RPUPOOHOIL CPedbl:

HOTpeOHOCTh BO B3aUMOJICHCTBUY MPH BBIOJHEHUHU HCCIETOBAHUN U TPOEKTOB (PU3MUECKON HANPaBIEHHOCTH, OTKPHITOCTD OIBITY U 3HAHUSM JIPYTUX;
MOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 IPAKTUUECKYIO IEATEIBHOCTD;

NOTPeOHOCTh B POPMUPOBAHNHN HOBBIX 3HAHUM, B TOM yHciie (GOpMYIUpPOBATh UJIEH, MOHATHUS, THMIOTE3bl O (PU3NYECKUX OOBEKTaX U SBICHUSX;
0Co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

IUTAHUPOBAHKE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHMIA;

CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3U IPUPO/IbI, OOIIECTBA U 3KOHOMUKH, B TOM YHUCIIE C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUI,
OLIEHKA CBOUX JIEHCTBUHN C YUETOM BIMSHUS Ha OKPYKAIOIIYIO CPENly, BOBMOKHBIX I100aJIbHBIX MOCIEACTBUM.

METAIIPEIMETHBIE PE3VJIbTATbBI
YHUBEpCAIBbHBIE TO3HABATEIILHBIE NEUCTBUS

ba3zoenie nocuueckue oeiicmeu:

BBISIBJISITh U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKN 0ObEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUN, OCHOBAHUS 7151 00OOIICHUS U CPABHECHHSI,



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpPUBAEMbIX (aKTaxX, JaHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (DU3HMUECKUM SBICHUSM;
BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSA3U MIPH U3YYCHUH (DU3UYECKUX SBIICHUH U MTPOLIECCOB; JIETaTh BHIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHUN, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (U3NYECKUX BEJIUYHH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 perieHus yaeOHoi (pu3nueckoil 3a1aun (CpaBHEHNE HECKOJILKIX BAPHAHTOB PEIICHUS, BBIOOP Hanboliee
MOJXOJISIIET0 ¢ YUETOM CaMOCTOSITEIHHO BbIIEJICHHBIX KPUTEPHUEB).

Baszoevie uccneooeamenvckue oeiicmeu:

HCIIOJIB30BaTh BOIIPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT IIO3HAHNS;

IIPOBOJUTH 10 CAMOCTOSATENIBHO COCTABJICHHOMY IJIaHY OIBIT, HECIOKHbBIN (PU3NUECKUI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHUE (PU3HMUECKOTO SBICHHUS;
OLICHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTH HH(OPMAITHIO, ITOTyYEHHYIO B X0/1€ UCCIICIOBAaHUS WII YKCTIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIUPOBaTh 000OIIEHNS 1 BHIBO/IBI IO PE3y/IbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIIbITA, UCCIIE0OBAHUS;

IPOTHO3MPOBATH BO3MOXKHOE JNAbHEHIIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a TAK)KE BBIABUTATh MPEIOIOKEHHUS 00 UX Pa3BUTHU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Paboma c ungpopmavueri:

OPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTBI U 3aIPOChI ITPH MMOMCKE U 0TOOpe MHPOPMALIUHI UM JAHHBIX C YUETOM NPEeASIOKEHHON yueOHOM
¢duznueckoil 3anauu;

aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(DOPMALINIO pa3IMYHbBIX BUJOB U (DOPM IpeICTaBICHMUS;

CaMOCTOSITENIHO BEIOMPATh ONTUMAIIbHYIO (hOpMY Ipe/CcTaBiIeHHUs HH(POPMALUK U UIUTIOCTPUPOBATh peIIaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH,
JuarpaMmmamH, HHOM rpaguKoil 1 uX KOMOHWHAIUSAMHU.

YHI/IBepcaHBHBIe KOMMYHI/IKaTI/IBHI)Ie HeﬁCTBHH
Obwenue:

B X0/1€ 00CYX/IeHHUs yueOHOro MaTepuaia, pe3yIbTaToB Ja00opaTOPHBIX PadOT U MPOEKTOB 33aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOI TEMBI U
BBICKA3bIBaTh HJICH, HAIICJICHHBIE HAa PEIIeHHE 33aJau U MOIepKaHne 0JIaroXenaTeIbHOCTH OOIEHHS,;

COIOCTABJIAITh CBOM CYXJICHUS C CY)KACHUSIMH JIPYTHX YUaCTHHUKOB JIMaJIora, 0OHApYKUBATh pa3IMyUe U CXOJCTBO MO3UIMN; BBIPaKaTh CBOIO TOUKY
3pEHMsSI B YCTHBIX M MUCHMEHHBIX TEKCTaX; MyOIMYHO TPEICTABIATh PE3YJIbTAaThl BBITOIHEHHOTO (PU3HMUYECKOTO OTBITa (IKCTIEPUMEHTA, HCCIICA0OBAHMS,
IPOEKTa).

Coemecmnasn oeamenvHocms (COmpyoOHU4ecmeo):
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MOHMMATh U UCIOJIh30BaTh MPEUMYIISCCTBA KOMAHIHOM U WHAMBUIYAIbHONW paOOTHI MPU PEIICHUH KOHKPETHOW (DH3UUeCKO MpOoOIeMBI;

MPUHUMATH [[ETH COBMECTHOM JAESITETLHOCTH, OPTaHU30BBIBATh JACUCTBHUS 0 €€ JOCTHKCHHIO: PACIIPEIEISITh POIIH, 00CYKIaTh MPOIECCHI M PE3YIbTAThI
COBMECTHOM paboThI; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

BBITIOJTHATH CBOIO YacTh PaOOTHI, JOCTUTAs KAUECTBEHHOTO PE3YJIbTaTa M0 CBOEMY HAIIPABIICHUIO U KOOPAMHHUPYS CBOU JACUCTBUS C APYTUMHU WICHAMU
KOMaH/IbI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOIINI MPOAYKT IO KPUTEPHSIM, CAMOCTOSATEIHHO CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHHBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopzanusayusa:

BBISIBJISATH POOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOLUIMX AJIS pelieHus] PU3NUeCKuX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AAX MPUHATUS PEIICHUHN (MHAUBUAYAIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHITHE PEILIEHUHN TPYIIOi);
CaMOCTOSITEJILHO COCTAaBJIATh JIFOPUTM PELICHUs GU3NUECKOM 3a/1aun WM IJIaHa UCCIIEAOBAHMS ¢ YYETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATh MPEAJIaraéMble BApUaHThl PEILICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonmpons (peghrexcus):

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeularaTh IJIaH €€ N3MEHEHMS,

OOBSICHATH MPUYMHBI JJOCTHKEHUS (HEJOCTHKEHHUS1) pe3yIbTaTOB AEATEIbHOCTH, J1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTD (B TOM YHCJIE B X0 BBIIIOJIHEHUS (PU3MUYECKOTO HCCIEA0BaHUS WIH ITPOEKTA) HA OCHOBE HOBBIX 00OCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM.

Imoyuonanvuwlii unmeneKm:

CTaBUTh ce0s HAa MECTO JIPYroro YeJoBeKa B X0/ CIopa WM AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTo.

Ilpunamue ceva u opyaux:

IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelieHUH GU3NIECKUX 3a/1a4 WK B YTBEP)KACHUAX HA HAYYHBIE TEMbI M TAKOE e MPaBO JAPYTroro.
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ITPEAMETHBIE PE3VJIbTATDI

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJDKHBI OTPaxaTh cHOPMUPOBAHHOCTH Y O0YJAFOIIMXCS YMEHUM:

HCIIOJIB30BaTh IMOHATHUA: CUCTEMA OTC‘-IéTa, MaTcepuajibHasa TOUKA, TPACKTOPUA, OTHOCUTCIbHOCThE MEXaHNUYCCKOI'0 JABUIKCHUA, I[e(i)OpMaI_[I/ISI (ynpyras{,
IUTACTUYECKAs ), TPCHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KH; IIEHTP TSHKECTH; aOCOITIOTHO TBEPIOE TEIO, IEHTP TIKECTH
TBEP/IOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHus U BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK; AIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JIEKTPO-
MAar"HuTHBIX BOJIH, CBCT, 6JII/I30pyKOCTb " JAJIbHO30PKOCTb, CIICKTPbI UCITYCKAHHWA U IMOTJIOMICHUA aan)a, 6eTa " raMMma-usJjIyudCHusA, U30TOIIbI, AACPpHAs
JHEPreTHKa;

pasnuuath sBJICHUs (PABHOMEPHOE U HEPABHOMEPHOE MPAMOJIUHEHHOE IBMKCHUE, PABHOYCKOPEHHOE MPSMOIMHEHHOE IBI)KEHHE, CBOOOTHOE TTaJICHUE
TeJ, paBHOMEPHOE ABM)KEHUE MO0 OKPYKHOCTHU, B3aUMOJCHCTBHE TEJ, PEAKTUBHOE JBUKECHHE, KOJIeOaTeIbHOE ABIKEHUE (3aTyXalOIINEe U BEIHYK/ICHHBIC
K0JIeOaHus1), PE30HAHC, BOJTHOBOE JIBUKEHUE, OTPAKEHUE 3BYKa, IPSIMOIMHEHHOE pacpOCTpaHEHHE, OTPAKEHHUE U TPEIIOMIICHHE CBETA, TIOJTHOE
BHYTpPEHHEE OTPAKEHUE CBETA, PA3I0KEHHE OEJIOro CBETa B CIIEKTP U CII0KEHUE CIIEKTPAIbHBIX I[BETOB, TUCIIEPCHUs CBETA, €CTECTBEHHAS
PaAOaKTUBHOCTL, BOSHUKHOBCHHUEC JIMHEHYIATOTO CIICKTpa I/I3JIY‘-I€HI/I$I) I10 OIIMCAHHWIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX AaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IMPOSIBICHUE HM3YYEHHBIX (PU3MYECKUX SIBJICHHUM B OKpYXalOIIeM MUpE (B TOM yucie (pU3NUECKUE SIBICHUS B IPUPOJIE: IPUIIUBBI U
OTJIUBBI, ABMXKEeHUE T1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE JIBU>KEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KMBOTHBIMHU, 3€MIIETPSICEHHUE,
celicMHYecKne BOJIHBI, HYHaMH, 5X0, IBETA TCJI, ONITUYCCKHUEC ABJICHHA B IIPUPOIC, OHMOJIOTHYECKOE I[CI\/'ICTBI/IG BUAUMOTO, y.]'II)Tpa(bI/IOJ'IeTOBOFO " PCHT-
T€HOBCKOTO M3ITy4€HUI; €ECTECTBEHHBIN palOaKTUBHBIN ()OH, KOCMUYECKHE JTy4YH, PaAMOAKTHUBHOE U3TYyYeHHUE TPUPOJIHBIX MUHEPANIOB; JIeCTBHE
PaAMOAKTHUBHBIX U3JTyYEHUHN Ha OPraHU3M YeJIOBEKa), IPU 3TOM NEPEBOAUTD MTPAKTUUECKYIO 3a/1a4y B yU€OHYIO, BBIACIATh CYLLIECTBEHHbIE
CBOMCTBa/MpU3HAKU (PUBNUECKUX SBICHU;

OIMMCBIBATH U3YYCHHBIC CBOMCTBA T U (1)I/I3I/I‘I€CKI/IC ABJICHUA, UCIIOJIB3YA (1)I/ISI/I'-ICCKI/IG BCIIMYNHBI (cpez[Hsm N MTHOBCHHAasA CKOPOCTH TCJIa IPU
HEPaBHOMEPHOM JIBH)KEHUHU, YCKOPEHHE, TIEpeMeleHHE, MTyTh, YTI0Basi CKOPOCTh, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOTHOTO
naacHus, BEC TCjia, UMITYJIbC TCJla, UMITYJIbC CHUJIbI, MEXaHNUYCCKas pa60Ta U MOIIHOCTB, MOTCHIHAJIbHAA SHEPTHA TCJIA, IOAHATOr0 HaZl IOBEPXHOCTHIO
3eMJIH, TIOTEHIUAIbHASL YHEPTHUS CIKATOW MPYKUHBI, KHHETUYECKast DHEPTUsl, TTOJIHAS MEXaHUYECKasl YJHEPTHsl, IEPHO]]  YaCTOTa KOJIeOaHH, UTHA
BOJIHBI, TPOMKOCTE 3BYKa U BBICOTA TOHA, CKOPOCTH CBETA, MOKA3aTCJIb IMIPCIIOMIICHUA cpemﬂ); IIpr OITMCAaHWU IMPABUIIBHO TPAKTOBATH (1)I/I3I/I‘~IGCKI/Iﬁ CMBICJI
UCTIONIE3YEMBIX BEIMYUH, 0003HAUCHUS U €IUHUIIBI (DU3UYECKUX BEIMYWH, HAXOIUTh (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BETHUUHY C APY-
TUMH BEJIMYMHAMH, CTPOUTH TpapUKy U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCIIONIb3Ys 3aKOH COXPaHEHHSI SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHIIUTL
CYNEpHO3nIN CUJI, IPUHIHUII OTHOCUTCIIbHOCTHU FaJ'II/IJ'IGSI, 3aKOHBI HBIOTOHa, 3aKOH COXpPaHCHHA UMITYJIbCA, 3aKOHBI OTPAXKCHUA U ITPCIOMIICHUA CBETA,
3aKOHBI COXPAaHEHUS 3apsA0BOTO M MACCOBOTO YMCEI MPH SIICPHBIX PEAKIUsX; IPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIHCHIBATH €TI0
MaTeMaTUYeCKOE BHIPAKEHUE;

O0BIICHATH (PU3NUECKUE TIPOLIECCH M CBOICTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIIATh
MPUYHHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMIOPOH Ha 2—3 M3YYCHHBIX CBOMCTBA (DU3NYECKUX SBIICHUM,
(bU3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;
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peliaTth pacy€THbIC 3a7a4 (ONUparoIINecs Ha CUCTEMY U3 2— 3 ypaBHEHUI ), UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIONINE (PU3NUECKHe BETUYUHbL: Ha
OCHOBE aHAJIN3a yCJIOBUS 337a4M 3aHMChIBATh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIOIINE HIIM U30BITOYHbIEC JAHHBIE, BRIOUPATh 3aKOHBI U ()OPMYIIHI,
HEOOXOUMBIE JJIs PELICHUs, TPOBOIUTE PACYETHI M OLIEHUBATh PEATMCTUYHOCTD MOJIYYEHHOTO 3HaUeHUs (PU3HUECKOI BEIMYMHBL;

pacro3HaBaTh PO0JIeMbl, KOTOPHIE MOYXKHO PELIMTh MPU MOMOIIH (PU3MYECKIX METO/I0B; HCIIOJIB3YsI OMMCAHUE HCCIIEJOBAHUS, BBIICIATH IPOBEPSIEMOe
MPEOJIOKEHNE, OLIEHUBATh IPABUJILHOCTD MOPSJIKA TPOBEICHUS UCCIEAOBAHNUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBAThH PE3YyIbTaThl HAOIIOACHUN U
OTIBITOB;

IIPOBOMTD OMBITHI 110 HAOTIOACHHUIO (PU3NUECKUX SBICHUM UITN (PU3NUECKUX CBOMCTB Tel (M3ydeHHe BTOpPOro 3akoHa HeloToHa, 3aK0Ha cOXpaHEeHU ST
SHEPTUH; 3aBUCHMOCTD MEPH0/Ia KOoJeOaHUI MPY)KMHHOTO MasTHUKA OT MacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBHCUMOCTh OT aMILIUTY bl MaJIbIX
KoJIe0aHul; MPSAMOIMHEHHOE PacIpOCTpAaHEHUE CBETa, pa3liokKeHHe Oenoro caera

B CIIEKTP; M3YyYEHHE CBOWCTB HM300pa)XKCHUS B IUIOCKOM 3€pKaJie M CBOMCTB M300paKECHHS MPEIMETa B COOMpAroIIeii TMH3e; HAOII0IeHHE CIUTOIIHBIX
U JINHEHYAThIX CIIEKTPOB U3JIYUYEHHUS): CAMOCTOSTENIbHO COOMPATh YCTAHOBKY U3 H30BITOUHOTO Ha0opa 000pYIOBaHUS; OMIMCHIBATH X0/ OMbITA U €T0
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

MIPOBOAMTD MIPH HEOOXOIMMOCTH CEPHIO MPSAMBIX U3MEPEHUI, OMpeIeNiss CpeiHee 3HaYCHHE U3MePseMOil BeTMYHHBI ((POKYCHOE pacCcTOsHUE
coOuparoIieii JTMH3bI); 000CHOBBIBATH BBIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIILHOTO TIPHUOOpa;

MIPOBOJMTD UCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH C HCIOJIb30BAHUEM IMPSMBIX U3MEPEHUN (3aBUCHMOCTD ITYTH OT BPEMEHU IPpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaJaJIbHOM CKOPOCTH; TIEpH0/Ia KoJIeOaHM MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTiia
OTpa)KeHHsI CBETa OT yrJja MaJeHus U yriia NpejJoMIIeHUs OT yriia MaJeHus): INIaHUpoBaTh UCCIIeI0BaHUEe, CAMOCTOSTENIbHO COOMPATh YCTaHOBKY,
(UKCUPOBATH PE3yIIBTATHI OTYYSHHONW 3aBUCUMOCTH (PH3MUECKUX BEITMYUH B BUJIE TAOIUI] ¥ TPAQHKOB, JA€TIaTh BEIBOIBI 110 PE3yJIbTaTaM HCCIIeIOBAHMS,
IPOBOJUTH KOCBEHHbIE U3MEPEHUS GPU3NUECKUX BETHMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tella IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE
CBOOOJTHOTO TAJIEHUs, KECTKOCTh MPYXKUHBI, KOYPPUIIMEHT TPEHUS CKOJBXKEHUs, MeXaHWdeckas padoTa M MOIIHOCTh, YaCTOTa U MEPHO]] KOJIeOaHH I
MaTeMaTHYECKOT0 U MPY>KUHHOTO MasTHUKOB, ONITUYECKAas CHJIa COOMparoIlel JIMH3bI, paJUOaKTUBHBINA ()OH): MIIAHUPOBATH U3MEPEHMS; COOUPATH
SKCIEPUMEHTATBHYIO YCTAHOBKY U BBIITOJHATH U3MEPEHHUSI, CIIEAYs PEATOKEHHONH HHCTPYKIUH; BRIYMCIIATH 3HAUEHUE BEJTMUMNHBI U aHAJTH3UPOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIA;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000pYyI0BaHHEM;

pas3iIn4aTh OCHOBHBIE MIPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJENEN: MaTepuaIbHas TOUKa, a0COIIOTHO TBEPIOE TEJIO, TOUSUHBIH UCTOUHUK CBETA, JIyY,
TOHKas JIMH34, TUIAHETapHast MOJIENIb aTOMa, HYKJIOHHAst MOJIE)Ib aTOMHOTO SI/1pa;

XapaKTepu30BaTh MPUHLUIBI IEHCTBUS HM3YUYEHHBIX MPHUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONMOPO Ha UX OMHMCAHUS (B TOM YHCIIE: CIUIOMETD, JaTYMKH
MOJIOKEHHUS, PACCTOSHUS U YCKOPEHUS, PaKeTa, 3X0JI0T, OUKH, HEPUCKOTI, (JOTOAIIAPAT, ONTUYECKHE CBETOBO/IbI, CIEKTPOCKOII, I03UMETp, Kamepa
Bunbcona), ucnosb3ys 3HaHUS O CBOMCTBaxX (PM3MUYECKUX SIBICHUN U HEOOXOoAUMbIe (U3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI i CXEeMaTHYHbIE PUCYHKH N3YUYEHHBIX TEXHUYECKHX YCTPOMCTB, H3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOLIECCOB PU
peleHnn yaeOHO-TIPaKTHYECKUX 3a71a4; ONTHYECKUE CXEMBI JIUTsl TOCTPOSHUS H300pakKeHUH B INIOCKOM 3epKajie U COOMparoIei JINH3e;

NPUBOINUTH MPUMEPBI/HAXOAUTh HHPOPMAIUIO O IpUMepax MPAKTHYECKOTO UCTIONb30BaHUS (PU3MUECKUX 3HAHUH B MOBCETHEBHOM KU3HU JUIS
obecrieueHnst 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOHMCTBAMH, COXPAHEHHsI 370POBbS U COOJIOICHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOIIEH Cpee;
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OCYIIECTBIIATH MOUCK HHPOpManuu PU3NIECKOro copepkanus B ceTu IHTepHeT, CaMOCTOATENbHO (hOPMYIUPYS MIOMCKOBBIN 3alpoC, HAXOIUTh Iy TH
oTpeieNieHuUs JOCTOBEPHOCTH MOJIYUCHHOW HH(POpPMAIINK HA OCHOBE UMEIOIINXCS 3HAHUN U IOTIOJTHUTEILHBIX UCTOYHUKOB;

HCITOJIH30BATh MPH BBHIMIOJHEHNH YU€OHBIX 3aaHUH HAYYHO-TIOMYJISIPHYIO IUTEPaTypy (PU3HUUECKOTO COJIEP)KaHMSs, CIIPABOYHBIE MaTePHUAJIbI, PECYPChI
cetu MHTEpHET; BIaAeTh MpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MPeodpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

C03/71aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE MH(OPMAITUU U3 HECKOJIIBKUX HCTOYHUKOB (PHU3UYECKOTO COACPIKAHUS, YO TMIHO
MPEACTABIISITh PE3YIBTATHI IPOEKTHOM WJIM MCCIIEA0BATENBCKON AESITEIbHOCTH; IPU 3TOM I'PAMOTHO UCMOJIb30BATh U3YUEHHBIN MOHATUINHBIN arrapar
M3y4aeMoro paszena (GU3uKu U COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIIUEH C YIETOM 0COOCHHOCTEH ayAMTOPUN CBEPCTHUKOB.

3. TEMATHYECKOE IIJJAHUPOBAHME 11O ®U3UKE 9 KJIACC

Ne | HaumeHOBaHHe pa3esioB M TeM KoanuyecTBo 4acoB
/I | IPOrpaMmal
BCEro | KOHTPOJIbHbIE | MPaAKTHYeCKHe PadoThI
padoThbI
PaSI[CJ'I 1. Mexanuueckue sBaeHus
I o
1.1. | Mexanuueckoe aBm:xkenue u| 10 |1 2
CrocoObl ero ONUCcaAHUs
. oI o
1.2. | B3aumopeiicTBHe TeJ 200 | 2
1.3. | 3akonsbI coxpanenust 10 | 2
|y |
Hroro no paszneny A0;
Paszlen 2. MexaHnuecKHe KOJIeGAHHS M BOJTHBI
e o
2.1. | Mexann4eckue Koje0aHus i [0 i1
I =y
2.2. | MexaHn4ecKue BOJHbI. 3BYK 8|l )
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Hroro no pazneny 15

PaSI[eJI 3. DJIEKTPOMATHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI

ro r-
|

3.1. | dnexTpomarHuTHoe moiae m| 6 |l
3JIEKTPOMATHUTHbIE BOJIHBI

Hroro no pasaeny 0

Pa3ﬂen 4. CeetoBbie siBeHNs

.
4.1. | 3akoHBI pacpocTPaHEeHHUs CBeTa o |

4.2. | JIMH3bI H ONTHYECKHE MPUOOPDI 0

4.3. | Paziokenue 0ejioro cBera B 3|
CHeKTP

Hroro no pazneny 15

PaSI[CJ'I 5. KBaHTOBbIE SIBJICHHSI

5.1. | UcnyckaHue U NOTJIOIIEHHE CBeTa _4 _
aToMoOM

5.2. | CTpoeHue aTOMHOTO siipa '_6' i'

5.3. | SinepHble peaknuu '_7' ill

Hroro no pasneny 17

Paznen 6. [loBTopuTEIbHO-00001A0 U MOAY/IbL

I el

I el

FRYT

I el

FRY1




6.1. | CucremaTuzauust u o0o0menne | 9 |1
NpeIMEeTHOT0  COaep:KaHusl W
OnbITa AeATeTbHOCTH,
NPHOOPETEHHOTO NPHU M3YYeHUH
BCero Kypca pusuku

re=j1

Hroro no pazneny 0
OBIIEE KOJIMYECTBO YACOB IIO| 102 8 19
[MPOIT'PAMME
Ne Conep:xanue yueOHOT0 MaTepuaJa. Kosmuecrso
n/n 4acoB
I'naga 1. 3axonwvl 63aumodeiicmeus u 0BUIHCEHUSL. 34 u
1. Kunemaruka. 124
1 BxoaHnoit Tect. MarepuanbHas Touka. Cucrema oTcyéra. 1
2 [Tepememenue. OnpenencHre KOOPAUHATHI ABMKYILETOCS TENa 1
3 [lepemerienue npu nNpsIMOJIMHEHHOM PaBHOMEPHOM JIBH)KEHUHU 1
4 Pemenue 3aa4 Ha onpeziesieHne MOJI0KEHUS Tella Py MPSIMOJIMHEHHOM pPaBHOMEPHOM JIBHXKEHUU 1
5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE 1
6 CxopocTb MPSMOJIUHEIHOT0 PaBHOYCKOPEHHOTO JIBHXkeHUs. ['paduk ckopocTu. 1
7 Pemenue 3a1au Ha onpeeneHne CKOPOCTH MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO ABH)KEHHUS 1
8 Ilepemenienue Tena npu OpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUN 1
9 [Tepemenienue Tea npu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JBI)KEHUU 0€3 HauyalbHON CKOPOCTH. 1
10 Pemenue 3a1a4 Ha onpeeneHre epeMeIeHus Tea Npyu NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUH. 1
11 Jlabopamopnas paboma Nel «VccnenoBanue paBHOYCKOPEHHOTO JIBIKCHHS 0€3 Ha4aJIbHON CKOPOCTHY. 1
12 KonTpouabHas padora Nel: Knnemaruka 1u
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2. IlunaMuka

154

13. OTHOCUTEIBHOCTD IBUKECHUS.
14 HNuepunaneubie cuctemsl orcyéra. [lepsoiii 3akoH HeroToHa
15 Bropoii 3akon HeroToHa. 1
16 Pemenue 3agau Ha npuMeHeHue BTOporo 3akoHa HerotoHa. 1
17 Tperwnii 3akon HeroToHa. 1
18 CBo0oiHOE Ma/ICHHE TEIT. 1
19 Pemenue 3agau Ha npuMeHeHune 3akoHOB HproToHa 1
20 Jlabopamopnas paboma Ne2 «3mepeHue yCKOpPEeHHsI CBOOOTHOTO MaeHUS. 1
21 JIBmxeHue Tena, OpoIIeHHOTo BEPTUKAIBHO BBEpX. HeBecoMoCTs. 1
22 3aKOH BCEMUPHOIO TATOTEHUS. 1
23 Yckoperne cBOOOIHOTO TaJACHHs Ha 3eMIle U IPYTHUX HeOSCHBIX Teax. 1
Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA BCEMUPHOT'O TATOTEHHS U YCKOPEHUE CBOOOIHOTO MaJeHUs 1
25 [TpstmonuHENHOE M KPUBOJIMHEWHOE IBUKEHUE. 1
26 JIB>keHue Tesa Mo OKPY>KHOCTH € TIOCTOSIHHOM IO MOJTYJIFO CKOPOCTBIO 1
27 KonTpoubnas padora Ne2 «/lunamuka» 1
3. 3aKoHBI COXpaHEHUs 74
28 HckyccTBEeHHBIE CIYTHUKY 3EMIIH. 1
29 NmMnynbe Tena. 3aKoH COXpaHEHUs UMITYJIbCA. 1
30 Pemenwne 3a1a4 Ha MPUMEHEHHUE 3aKOHA COXPAHCHUS UMITYJIbCA. 1
31 PeaxktuBHOe aBmkeHNE. PakeThl 1
32 BrIBO/] 3aK0HA COXpaHEHHS MEXaHUIECKOW SYHEPTUU 1
33 Pemenue 3amau 1
34 KonTposbnas padora Ne3. 3akoHbl coXpaHeHHUS. 1
I'nasa 2. Mexanuueckue Konedanus. 36yK. 154
35 KonebarenpHoe aBmkenne. CBOOOHBIC KOTEOAHUS. 1
36 Bennuunsbl, XxapakTepu3yromue KojaeoaTeIbHOS JTBUKEHHUE. 1
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37 Pemenue 3a1a4 Ha pacy€T OCHOBHBIX XapaKTEPUCTUK KOJIeOaTEIbHOTO ABUKECHUS 1
38 Jlabopamopnas paboma Ne3 «3aBUCUMOCTb TIEPUOA U YACTOTHI KOJICOAHUIN HUTSHOTO MasiTHUKA OT €T0 JITUHBD) 1
39 ["apMonnueckue kosebanus. 3aTyxaronye U BEIHYKIEHHBIE KOJIeOaHUs. 1
40 Pe3onanc 1
41 Pacnpoctpanenue konebanuii B cpene. BomHsI. 1
42 JmuHa BostHBI. CKOPOCTH paclipoCTpaHESHHUSI BOJIH. 1
43 Pemienue 3anau 1
44 HcTouHnku 3ByKa. 3ByKOBbIE KOJI€OaHMUS. 1
45 BricoTa, TeMOp 1 TPOMKOCTB 3BYKA. 1
46 PacnipocTpaneHune 3ByKa. 3ByKOBBIE BOJIHBI. 1
47 Pemenue 3agag 1
48 OtpaxeHue 3Byka. 3ByKoBoi pe3oHaHc. O6o0maomuil ypox. 1
49 KonTposbnas padora Ned «Mexannueckune Kosnedanus. 3ByK» 1
I'nasa 3. Inexmpomaznummnoe noe. 254y
50 MarHuTHOE T0JIe. 1
51 Hanpapnenue Toka v HanpaBleHUE IMHUN €r0 MarHUTHOTO TTOJIS. 1
52 Pemenne 3amau 1
53 OO6Hapy’keHne ToKa I10 ero IeHCTBUIO Ha 3JIeKTpruUeckuil ToK. [IpaBuio geBoit pykH. 1
54 WHpaykuust MAarHUTHOTO MOJSL. 1
55 Pemenue 3amag 1
56 MarauTHbIM TOTOK. fBJIEHUE 3IEKTPOMArHUTHON MHIYKLIMU 1
S7 Jlabopamopnas paboma Ne4 «3ydenune siBIEeHUS dJIEKTPOMArHUTHON WHTYKITUH) 1
58 Hanpasnenne nnaykunonHoro toka. [Ipasuno Jlenna. 1
59 Pemenue 3amau 1
60 SBneHne caMOMHIYKITUH. 1
61 [Tony4yenue u nepenaya NEPEMEHHOTO ANEKTPHUECKOro Toka. TpaHcdopmarop. 1
62 KoHTpoabHBIii TecT M0 TeMe «MarHuTHoOE 10JIe» Iy
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63 DIEeKTPOMarHuTHOE T0JIE. 1
64 DNIeKTPOMArHUTHBIE BOJIHBI 1
65 Pemenue 3amau 1
66 Kone6arenbuplit koHTYp. [lomydeHne 3MeKTpOMarHUTHRIX KOJIeOaHMiA. 1
67 [IpuHLIHIIBI PATHOCBS3U U TEIEBUACHUS. 1
68 DneKTpoMarHuTHas IPUpoIa CBETa 1
69 [Ipemomitenne cBeta. @U3HUECKUN CMBICT TOKA3aTEIs IPETOMIICHUSI. 1
70 Pewmenue 3amau 1
71 JHucnepcus cera. L[Bera Ten. 1
72 Tunsl onTUYECKUX CNIEKTPOB. JlabopamopHas paboma Ne5 «HabmoeHUs CIUIOMIHOTO U IMHEHYAThIX CIIEKTPOB 1
UCITyCKAHHMSI»
73 [Tornouienue u ucmyckanue cBera aroMaMu. [IporcxoxkieHue TMHeHYaThIX CIIEKTPOB.
74 KonTtpouabHnas padora Ne 5 «jiekTpoMarauTHoe moJjie» 1
I'nasa 4. Cmpoenue amoma u amomnozo aopa. Ucnonvzoeanue Inepeuu amomHsix aoep» 174

75 Ctpoenue aToMa U aTOMHOTO s/ipa. Vcronb30BaHne YHEPTHUH AaTOMHBIX SIJIEP 1
76 PannoakTuBHOCTE. MOAEIN AaTOMOB. 1
77 PanuoakTuBHBIE IPEBpAIIEHNs ATOMHBIX SIED. 1
78 Pemenne 3amau 1
79 Jlabopamopnas paboma Ne6 «VI3mepeHne eCTeCTBEHHOTO paaualiioOHHOTO (OHA T03UMETPOM» 1
80 DKCTepUMEHTAIbHBIE METOABI UCCIIEOBAHUS YaCTHII. 1
81 OTtkpeITHE TPOTOHA U HeTpoHa. CocTaB aTOMHOTO sIpa 1
82 Snepuble cuibl. DHeprus cBs3u. [ledext macc. 1
83 Jlenenue syep atoma ypana. LlermHas peakius. 1
84 Jlabopamopnas paboma Ne 7 «VI3ydeHue neneHus sjapa atoMa ypana mo ¢Gororpadun TpeKoB» 1
85 SAnepusrii peaktop. [IpeoOpa3oBaHue BHYTpEHHEH YHEPTHH aTOMHBIX SIIEP B dJICKTPUUECKYIO YJHEPTHIO. 1
86 AToMHas sHepreTrka. buonornyeckoe AecTBUE pauanuy. 3aKOH PaIMOAKTHBHOTO pacmaia. 1
87 buosornueckoe nencTBUE paaraLy. 1
88 3aK0H paIMOaKTUBHOTO pacraja. 1
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89 Jlabopamopnas paboma Ne8 «OuieHka niepuo/a rnoyrypacraja npoyKToB pacrajia raza pajgoHa B BO3IyXe» 1
90 TepmosinepHas peakuus. Jlabopamopuas paboma Ne9 «VI3ydeHne TPeKOB 3apsHKEHHBIX YaCTHI] 11O (GOTO» 1
91 Kontpoabnas padora Ne6 «Cmpoenue amoma u amomrnoeo sopa. Hcnonvzosanue sHepuu amomHwix soepy» 1
I'nmaBa 5 Crpoenue u 3BoIonus Beenennoii. 5u

92 Cocras, cTpoeHue u mpoucxoxaeHne CoTHEYHON CHCTEMBI 1
93 bonbuine mianerst COTHEYHOM CUCTEMBI. 1
94 Mauteie Tena COTHEUHOU CHCTEMBI 1
95 Crpoenue, nznydenus u 3Boitounst CojiHLA U 3BE3L. 1
96 Crpoenue u 3Bomonust Beenennoii. [IpoBepoynblii TecT. 1
I'naBa 6. Utorosoe noBropeHue Su

97 [ToBTOpEeHHE TeMbl «3aKOHBI B3aUMOICUCTBUSA U ABHKEHUE TEID» 1
98 [ToBTopenue Tembl «MexaHnueckue KojaeOaHus. 3ByK.» 1
99 [ToBTOpEHME TEMBI « DTEKTPOMArHUTHOE OJIE» 1
100 [ToBTOpenue TeMbl «CTpoeHHE aTOMa M aTOMHOTO sijipa. Vcroib30BaHne SHEPTHH ATOMHBIX SIIEep.» 1
101 Hrorosasi koHTpOJIbHAsSE paboTa 3a Kypc 9 kiacca. 1
102 Pe3epBHBIE yachl. 1y

20



