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Pabouas nporpamma
o pusuke
(HammeHoBaHuUe mpeaMeTa (Kypca)
TUTS 7-9 KiaccoB
(cTyneHp 00yueHus (Kiacc)

PaGouyto mporpammy cocTaBuiL:
HInmnosckuii B.M.,

Paccmotpena na IIMO yuutenei
T'YMaHUTApPHOIO U
€CTECTBEHHO-MaTEeMaTHYECKOI0
LIUKJIOB

[Iporoxon Ne 1 or 27.08.2020
PykoBogutens IIMO OprameBa A.b.

[IpoBepeno 3amecturenem nupekropa no YBP | «YTBepxnaro»
(IInnnosckas E. A.). JIMpeKTop MKOJIBI
« 28 » amrycra 2021 r. B.N.1InanoBckuit
«28»asrycra 2021 r.

[Iporpamma 6a3oBoro ypoBHA s 7-9 KiaccoB cocTaBieHa Ha ocHoBe: DeneparabHOTO

TOCyIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa M pabouelt mporpamMmbl «®Dusuka. 7—9 Kimacchl: paboyast
nporpamma k suaun YMK A. B. [epeiukuna» E. M. I'yTHuK: yyeOHO-MeTonueckoe nocodue / H. B. ®unonosuy, E.
M. I'yrauk. — M.: JIpoda, 2019.

IToc. ITonsakoB
2021 r.



PABOYASA ITPOI'PAMMA 110 IPEJIMETY «®U3UKA»

Pabouas mporpamma mo (pU3HKE COCTaBJICHA B COOTBETCTBUU:

o ®denepanpHbIM 3ak0HOM "O0 00pazoBanuu B Poccuiickoii @enepanuu" ot
29.12.2012 N 273-®3 (c U3MEHEHHUSIMH ),

o ®denepanbHBIM IrOCYIaPCTBEHHBIM 00pPa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO
o0rmiero oOpa3oBaHusl, yTBEPKIACHHBIN MPUKa30M MHUHUCTEpCTBa 00pa30BaHus U
Hayku Poccuiickoit @enepaunu ot 17.12.2010 No 1897

e «O BHeceHUHW U3MECHEHHH B IpHKa3 MUHHUCTEpCTBAa 00pa3oBaHus U Hayku PD
ot 17.12.2010 1. Ne 1897 «O0 yTBepkaeHuu ¢enepaabHOro rocy1apcTBEHHOTO
00pa30BaTeNLHOTO CTaHJAPTa OCHOBHOTO 00IIET0 00pa30BaHUs»:

e [Ipuxa3 Muno6puayku Poccun ot 29 nexabpst 2014 r. Ne 1644 u npukas ot
31 nexabps 2015 . Nel57

e Pabouas nporpamma «Pusnka. 7—9 kmaccel: pabodasi mporpaMma K JIMHUH
YMK A. B. Ileppimikuna» E. M. I'yTHuk: yueGHO-MeToauuyeckoe nocodue / H.
B. ®unonosuy, E. M. I'ythuk. — M.: JIpoda, 2019.

Hcnonb3yembie y4eOHUKU:
[MTepeimkun A.B. @usuka 7 ximace.M:"Ipoda". 2020
®usnka. 8 knacc: yueouux/ [lepsimkua A.B.— M. : [lpoda, 2020
[Teppimkun A.B. @usuka 9 kiace.M:"Ipoda". 2020

KosnuyecTBo 4acoB 1Jisi peaju3anuu NporpaMmbl

Kiace KoJinuecTBO 4acoB B roj KoinyecTBO yueOHBIX 4YACOB B He/le/I10
68 2
68 2
102 3
NTOI'O 238

Henp peasusanum NporpaMmsl.
[lenu u3ydyeHus GU3MKKU B OCHOBHOM LIKOJIE CIIeyOIHE:
®* YCBOCHHUC yUallIUMHUCS CMBICJIa OCHOBHBIX HAYYHBIX MOHSATHH 1 3aKOHOB (1)I/ISI/IKI/I,
B3alMOCBSA3U MEKy HUMU;
* popMHUpOBaHUE CUCTEMBI HAYYHBIX 3HAHUH O MPUPOJE, €€ PyHIaMEHTAIbHBIX 3aKOHAX
JUIS IOCTPOEHMSI ITPEICTABICHUS O (PU3HUECKON KapTUHE MUDA;
* CUCTEMaTH3aIMsl 3HAHUH 0 MHOT000pa3uu 0ObEKTOB U SBJICHUN MPUPOABI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U 0 3aKOHaX (PU3MKH /ISl OCO3HAHUS BO3MOKHOCTH Pa3yMHOT'O
HCIOJIb30BAaHUs JOCTHKEHUHM HAyKH B aJbHENIIEM Pa3BUTHHN LIMBUIIN3ALINN;
* hopMHupoBaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH OKPY>KAIOIIIETO MUPa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €70 U3yUEHUS;
® OpraHu3anya 5KOJOrHYCCKOro MbIIJICHUA 1 HCHHOCTHOTO OTHOIICHUS K ITPUPOIC,
* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEH ydaInxcs, a TaKkxKe
MHTEpeca K PaCIIUPEeHUIO U YIIyOIeHnI0 PU3NYECKUX 3HAHUH.

Hoctmxenue 1ieneit odecrieynBaeTcs pelieHueM CISIyIOIINX 3a1a4:

3HAKOMCTBO YYaIlIUXCs C METOJIOM HAYYHOTO ITO3HAHUS M METOJIaMU HCCIIeIOBAaHUS OOBEKTOB U SBIICHUM
MIPUPOJIBL;

MPHOOPETEHHE YYAIIUMHUCS 3HAHUHN 0 MEXaHUYECKUX, TETUIOBBIX, DJIEKTPOMAarHUTHBIX U

KBaHTOBBIX SABJICHUIX, QU3NICCKUX BEIIMUNHAX, XapaKTEPU3YIOIMINX ITH SBIICHHUS,

(GhopMHUpPOBaHHUE Y YUAIIUXCS YMEHUIH HAOIF0AaTh IPUPOHBIC SIBJICHUS U BBIIIOJHATH OIBITHI,
nabopaTopHbIie PabOTHI M SKCIIEPUMEHTAFHBIEC UCCIIEAOBAHUS C HCITOIE30BaHUEM

M3MEPHUTEIHHBIX MPHUOOPOB, IUPOKO MPUMEHSIEMBIX B IPAKTHYECKON KHU3HH,



OBJIQJICHHE YYAIIMMHUCS TAKUMH OOIIEHAYIHBIMH MMOHATHAMH, KaK IIPUPOTHOE SBIICHHE,
SMIIMPUUYECKH YCTAHOBJICHHBIN (QaKT, mpodiieMa, THIIOTE3a, TEOPETUICCKUH BBIBOJI, PE3YJIbTAT
3KCIIEPUMEHTAIILHON MPOBEPKH;

MOHWMAaHHUE YYIAITUMUCS OTINYHIA HAYYHBIX JTAHHBIX OT HEMTPOBEPEHHOIN MH(OPMAITNH, IIEHHOCTH
HAYKH JUTsI YIOBJICTBOPEHUS OBITOBBIX, IPONU3BOICTBEHHBIX U KYJIBTYPHBIX TIOTPEOHOCTEH YeIoBeKa.



Oo0mas xapakTepucTHKA y4eOHOro mpeaMeTa

dusnka Kak Hayka 0 Hanbosee OOIIMX 3aKOHAX MPUPO/BL, BEICTYIAs B KAYECTBE YU€OHOTO IIpeMeTa B LIKOJIE,
BHOCHUT CYIIIECTBEHHBIH BKIIaJl B CHCTEMY 3HaHUH 00 okpyxaromeM Mupe. OHa pacKphIBaeT pojib HAYKH B
9KOHOMHYECKOM H KYJIbTYPHOM Pa3BUTHUH OOLIECTBA, CIOCOOCTBYET (POPMHUPOBAHHIO COBPEMEHHOT'O HAYYHOTO
MHUPOBO33peHus. s perenus 3ana4 GopMUPOBAaHHUSI OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHS
MHTEJUICKTYAJIbHBIX CIOCOOHOCTEH M IT03HABATENILHBIX HHTEPECOB LIKOJIBHUKOB B IIPOLECCe U3ydeHHs (PU3UKU
OCHOBHOE BHUMaHUE cJIeyeT YACITh He Mepeaade CyMMBbI TOTOBBIX 3HAHHMH, & 3HAKOMCTBY C METOJaMHU
HAYYHOTO MO3HAHUS OKPYKAIOMIET0 MHUPA, IOCTAHOBKE MPoOJIeM, TPeOYIOIINX OT yYaIluXCsl CAMOCTOSITENbHON
JESITEIBHOCTH 110 UX paspeieHno. O3HaKOMIIEHHE MIKOIbHUKOB ¢ METOJaMH HAy4YHOTO IIO3HAHUS
IpearoaraeTcs MpOBOAUTE IPU H3YUYEHUH BCEX Pa3ZeioB Kypca (GU3KKH, a HE TOIbKO IPU U3YYEHUH
cnennanpHoro pasaena «®dusnka u puzndeckre MeToabl U3yUEeHUs IPUPOIBIY.

konpHBIN Kypc GU3UKU — CHCTEMOOOPa3YIOIINH U1l €CTECTBEHHOHAYYHBIX IPEIMETOB, TOCKOIBKY
¢bu3nuecKue 3aK0HbI, JeKaIlUe B OCHOBE MUPO31aHMUS, SIBJISIOTCSI OCHOBOH COAEPKaHUS KypCOB

XUMUH, OMonoruy, reorpaduu 1 acTpoHoMuH. PU3KKa BOOPY’KAET MIKOIbHUKOB HAyYHBIM METOA0M
MO3HAHUSI, TO3BOJIAIOLINM HOTYy4aTh OOBEKTHBHBIEC 3HAHUSA 00 OKPYKAIOLIEM MHpE.

B 7 u 8 xnaccax mpoucxoIuT 3HAKOMCTBO € (PU3MUYECKUMH SIBICHUSAMH, METOZOM HayYHOTO MMO3HAHUS,
(bopMHpOBaHNE OCHOBHBIX (PU3HYECKHX MOHATHH, TPHOOPETEHNE YMEHUH U3MEPSITh (PU3NUECKUE BETHUHHBL,
MIPOBOJIUTS JIAOOPATOPHEIH SKCIIEPUMEHT 1O 3aJaHHoM cxeme. B 9 xiracce HaumHaeTCs M3ydeHre OCHOBHBIX
¢bu3MUeCcCKUX 3aKOHOB, J1a00paTOpPHBIC PAOOTHI CTAHOBSTCS 00JIee CIOKHBIMU, LIKOJIBHUKY YJaTCs IJIAHUPOBATh
9KCIEPUMEHT CaMOCTOSATENBHO.

YueOnsrit mpeameT «Du3rKa» B OCHOBHOW 0011e00pa30BaTeIbHON MIKOJIE OTHOCUTCS K YUCITY 00S3aTENbHBIX
1 BXoauT B DenepaibHbli KOMIIOHEHT YU4eOHOTO TUIaHa.

Postb ¢u3nky B yueOHOM IIaHE ONpeneIIeTCs CICAYIOIINMI OCHOBHBIMH MOJIOKEHUSIMH. Bo-TIepBhIX,
¢du3nueckas HayKa sBisieTcsl pyHIaMEHTOM €CTECTBO3HAHHS, COBPEMEHHOM TEXHUKH U COBPEMEHHBIX
MPOM3BOJICTBEHHBIX TEXHOJIOTHH, TOATOMY, H3y4asi Ha ypOKax (pH3UKH 3aKOHOMEPHOCTH, 3aKOHBI U IPHHIIUIIHL:

e yyamuecs MoJIy4aroT aJeKBaTHBIC MPECTABICHHUS O PEATbHOM (PU3MUECKOM MHPE;

e  TIPUXOIAT K TIOHUMAHHIO U GoJiee TITy0OKOMY YCBOSCHHIO 3HAHUH O TIPUPOIHBIX M TEXHOIOTHUECKUX
IpoIieccax, U3ydaeMbIX Ha YpoKax GHONOTHH, (PH3HUECKON reorpadin, XMMUH, TEXHOJIOTHH;

e  HAYMHAIOT pa30HMPaThCs B YCTPONCTBE U MPHHIUIIE ACHCTBUS MHOTOUYNCIICHHBIX TEXHIYECKHX
YCTPOKCTB, B TOM YHCJIE, IMUPOKO UCTIONIE3YEMBbIX B OBITY, H y4aTcs 0€30MacHOMY U OEpEeKHOMY
WCTIOJIb30BaHHIO TEXHUKH, COOJIOACHHUIO MPABHUII TEXHUKH 0€30MacCHOCTH U OXPaHbl TPY/Ia.

Bo-BTOpBIX, OCHOBY M3yueHUsI (DU3MKHU B IIKOJIE COCTABJISIET METOJ] HAYYHOTO IO3HAHUSI MHPA,
MO3TOMY yYalrecs:

e  OCBaWBAIOT HA MPAKTHUKE SMIHPHUUECKUE U TEOPETHUECCKHIE METO/bl HAYIHOTO TIO3HAHHMS,
YTO CIIOCOOCTBYET MOBBIIICHHUIO KAYECTBA METO/I0JIOTMICCKUX 3HAHUIA;

e  OCO3HAIOT 3HAYCHHE MATEMATHYCCKUX 3HAHUH U yUaTCs NPUMEHSTh UX MPH PEIICHUH [ITUPOKOTO
Kpyra npo0JjieM, B TOM YHCJIe, Pa3HOOOPa3HbIX (PU3NUCSCKHUX 3a1a4;

e MPHUMEHSIOT METO]] HAYYHOTO MMO3HAHMUS MPH BHIMIOJIHEHUH CAMOCTOSITEEHBIX YU€OHBIX U BHEYYCOHBIX
WCCIIETOBAHUHN M MPOEKTHBIX padoT.

B-TpeThux, npu u3ydeHnn QPU3NKH ydarecs CUCTeMaTHIecKu paboTaroT ¢ nHpopMarpel B Buje 0a3bl
(baKTHYECKHX JIAHHBIX, OTHOCSAIIMXCS K U3y4aeMoi IpyIine sBleHni 1 00beKTOB. DTa nHbopManys,
npejicTaBIeHHas BO BCEX CYIISCTBYIOIIMX B HACTOSIIEE BPEMsI 3HAKOBBIX CHCTEMaX, KJIacCUPUIIUpPYeTCs,
00001IaeTCsS U CUCTEMATH3UPYETCS, TO €CTh MpeodpasyeTcs yyanuMucs B 3HaHue. Tak OHM OCBaWBaIOT
METO/IBI CAMOCTOSTENILHOTO MTOJTyYCHHUS 3HAHNSI.

B-ueTBepThIX, B TpoLiecce U3yUCHUS (PU3UKH y4yallldecss OCBauBaIOT BCE OCHOBHBIE MBICTIUTEIbHBIC
oTiepaIu, JieXalire B OCHOBE MI03HABATEIBHOM JIEATELHOCTH.

B-nsaThIX, HcTOpHUYECKHE aceKThl (PU3UKH MTO3BOJISIOT yUaIIUMCS 0CO3HATh MHOTOTPaHHOCTh

BJIMAHUS (PU3MUECKON HAyKH U €€ Ueil Ha pa3BUTHE LIMBUIM3ALIUH.

Takum o0pazom, npenogaBaHue UMK B OCHOBHOH IIKOJIE MTO3BOJISIET HE TOIBKO peain30BaTh TPeOOBAHUS K
YPOBHIO MOATOTOBKH YYalllMXcs B IPEAMETHOH 001acTH, HO ¥ B IMYHOCTHOW U METANpeIMETHON 00JIacTX,
Kak 310 npeaycmotpeno ®I'OC ocHOBHOTO 001IEro 00pa3oBaHusl.



Pe3yabTaThl 0CBOCHMS YUEOHOI0 MpeIMeTa
JINYHOCTHBIMU pe3yabTaTamMu 00ydeHus: GU3NKe B OCHOBHOM IIIKOJIE SABIISIOTCS:
e c(hOpMHUPOBAHHOCTH NTO3HABATEIHHBIX NHTEPECOB HA OCHOBE Pa3BUTHUS MHTCIUICKTYabHBIX H
TBOPYECKUX CITIOCOOHOCTEH yUJaIIuXxcs;
e  yOEXJICHHOCTh B BO3MOXKHOCTH TIO3HAHUS TPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOI'O UCTIOIb30BAHHS
JIOCTHKCHUI HAYKH U TEXHOJIOTUH JUTsl TABHEHIIIETO Pa3BUTHSI YSJIOBEYECKOTO O0IIEeCTBa, YBAKCHUC
K TBOpLIaM HaYKH ¥ TEXHHUKH, OTHOIIECHNE K (PU3HKE KaK IEMEHTY O0IIeueI0BeYeCcKOi KyIbTypHI;
e  CaMOCTOSITETHHOCTH B IPUOOPETEHNN HOBBIX 3HAHUI M MPAKTHYECKUX YMEHHN;
e TOTOBHOCTH K BBIOOPY KH3HCHHOTO IIYTH B COOTBETCTBHH C COOCTBEHHBIMU UHTEPECAMU
¥ BO3MOXXHOCTSIMU;
e MOTHBaIUs 00Pa30BATEIBHON EATEIHPHOCTH IKOJLHUKOB Ha OCHOBE JINYHOCTHO
OpPHEHTHPOBAHHOTO TIOAXO0/A;
e (hopMupOBaHWE IIEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YAUTENI0, aBTOPaM OTKPBITHI H
M300pEeTCHMIA, pe3yIbTaTaM O0yUCHHSI.

MeTtanpeaMeTHbIMH pe3yJbTaTaMH 00ydeHHs (U3MKE B OCHOBHOH IIKOJIC SBIISTIOTCS:

e  OBIA[CHHE HABBIKAMH CAMOCTOSTEIHHOrO MPUOOPETEHHS] HOBBIX 3HAHWM, OpTaHM3alMU Y4eOHOM
JeATENbHOCTH, MMOCTAHOBKU LIENeH, MIAHUPOBAHHS, CAMOKOHTPONISI M OLCHKH PEe3yJbTaTOB CBOCH
JeATENbHOCTH, yMEHUSAMH IIPEABUIETH BOSMOXKHBIE Pe3y IbTaThl CBOMX ACHCTBUIL;

e  MOHHUMAaHHUE Pa3MHYUil MKy HCXOJHBIMH (PAKTaAMH M THIIOTE3aMU ISl UX OOBSCHEHUS,
TEOPETHICCKUMH MOJICTIIMH M PeabHBIME 0OBEKTaMH, OBJIaICHUE YHUBEPCAIBHBIMH YUeOHBIMH
JeHCTBHAMI Ha IPUMEPAX THIIOTe3 I 0OBSICHEHUS M3BECTHBIX (JaKTOB U SKCIIEPHUMEHTAIBLHON
HPOBEPKH BBIIBUIAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUESCKIX MOJIeNel TPOLECCOB WM SIBJICHHI;

e (opMHpOBaHHE YMEHHUH BOCIPUHUMATh, IEpepadaThiBaTh U NPEABSIBIATE HHOOPMALIUIO B CJIOBECHOM,
00pa3Hoii, CHUMBOJINYECKOH (popMax, aHATH3UPOBATh U IiepepadaThIBaTh MOIYICHHYIO HH(POPMAIIHIO
B COOTBETCTBHH C MOCTABIICHHBIMHU 33/1a9aMH, BBIIEIATH OCHOBHOE CO/IEp)KaHHE POYUTAHHOTO
TEKCTa, HAXOJUTh B HEM OTBETHI HA MOCTABJICHHBIC BOMPOCHI U H3JIaraTh €ro;

e IIPHOOPETEHHE OIBITa CAMOCTOSATEIBHOTO TIONCKA, aHaIU3a 1 0TO00pa HHGOPMALIMHU C HCTIOIB30BAaHUEM
PAa3INYHBIX HCTOYHUKOB M HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUH TS PEIICHHUSI [TO3HABATEIbHBIX 33/1a4;

e pa3BUTHE MOHOJIOTUYECKOM M [IHAJIOTMYECKOW pEeYd, YMEHHS BBIpaXaTb CBOM MBICIH U
CIOCOOHOCTH BBICIYIIMBATh COOECEHHKA, IMMOHWMATh €ro TOYKY 3pEHUs, NPH3HABaTh MPaBO
JPYroro 4ejoBeKa Ha HHOe MHEHNE;

e  OCBOCHHE IIPUEMOB ACUCTBHUI B HECTAHJAPTHBIX CUTYalLUsIX, OBJIAJCHUE 3BPUCTUIECKUMHU
METOJIaMH peleHus mpoliem;

e (opmupoBaHHE YMEHHI pabOTaTh B TPYIIE C BHIMOIHEHUEM Pa3InYHbIX COIIMATBHBIX POJICH,
NPECTABIATh M OTCTAMBATh CBOM B3TJISAIBI M YOSXKIEHNUS, BECTH JUCKYCCHIO.

IpeameTnsIMu pe3yabTaTamMu 00ydeHus GU3NKE B OCHOBHOM HIKOJIE SBIISIOTCS:

* 3HaHUS O MPHUPOJIC BAKHEHIINX (QU3NIECKUX SBICHUI OKPYKAIOIIEro MUPa U MOHWMAaHHUE CMbICTIa
(bu3NUECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SBJICHUN;

* YMEHHUS MOJIb30BATHCS METOJIJAMH HAYYHOTO UCCIIEIOBAHUS SIBICHUI TIPUPOJIBI, IPOBOJANUTH HAOIIOACHUS,
TUTAHUPOBATH ¥ BBIMTOJIHATH SKCIIEPUMEHTHI, 00pa0daThiBaTh pe3yabTaThl U3MEPEHHHN, IPEJICTABISATH PE3YJILTATHI
W3MEPEHHH C MOMOIIBIO Ta0JUI, rpaduKoB U GopMys, 00HAPYKUBATH 3AaBUCHMOCTH MEXKITY (PU3NIECKUMHU
BEJIMYMHAMHU, OOBSCHSTH MOJTYYCHHBIE PE3YIbTATHI U JIENIaTh BHIBOJIBI, OLIEHHUBATH TPAHUIIBI IIOTPEITHOCTEH
pe3yJbTaTOB U3MEPEHMUI;

* YMEHUS IPUMEHSTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE HAa MPAKTHUKE, pelIaTh GU3MYECKHE 3a1aUH

Ha NMPUMEHEHNE TTOJTyYeHHBIX 3HAHUMH;

* YMEHUS U HaBBIKM PUMEHSTH [TOJyUCHHBIC 3HAHUS 7151 OOBSICHEHUS! IPUHLMIIOB JICHCTBUS BaKHEUIIINX
TEXHUYECKUX YCTPOMCTB, pEIICHNsI IPAKTHUECKHUX 3a/1a4 TOBCEAHEBHON KU3HU, 00ECTICUCHNUS
0e30MacHOCTH CBOEH KH3HHU, PAIIHOHATILHOTO MTPUPOIOTIONB30BaHHS U OXPaHbl OKPYIKAIOIIEH cpeJibl;

e (opmupoBaHue yOSKACHUS B 3aKOHOMEPHOM CBSI3H U MI03HABAEMOCTH SIBICHUH PUPOJIBI, B
00BEKTHBHOCTH HAYYHOTO 3HAaHUS, B BBICOKOM LIEGHHOCTH HAYKH B Pa3BUTUU MaTepHATBLHON U
JTyXOBHOM KYyJIBTYpPBI JIFOEH;

e  pa3BUTHE TEOPETHUECKOT'O MBIIUICHUS HA OCHOBE (OPMUPOBAHNUSI YMEHHH YCTAHABIMBAThH (PAKTHL,
pa3InvaTh MPUYUHBI H CIIEJICTBUS, CTPOUTH MOJICIH U BBIIBUTATh TUTIOTE3bI, OTHICKHBATH U
(bopMyIMpOBaTh JOKA3aTeNbCTBA BBIJIBUHYTHIX TUTIOTE3, BEIBOJAUTE M3 DKCIIEPUMEHTAIBHBIX (DaKTOB
Y TEOPETHYECKUX MoJieNiel pr3ndeckne 3aKOHBI;

e KOMMYHUKAaTHBHbIC YMEHMs JJOKJIA/bIBAaTh O pe3yJIbTaTaxX CBOETO UCCIICAOBaHMUS, yUaCTBOBATh B



JIUCKYCCHH, KPATKO U TOYHO OTBEYATh Ha BOIIPOCHI, CIIOJB30BaTh CIIPABOYHYIO JINTEPATYPY U
JpyTue UCTOYHUKU HH(OpMAIINH.
Coaep:xanue y4eOHOH MporpaMmel

7 kaace
(70 4, 2 u B HEHEMIO)
OcHoBHOe co/iep:KaHue

Beenenue (4 1)
®usnka — Hayka o npupojie. Puznueckue sBieHus. Puzndeckue cpoiicTa Ten. Habmoaenne u
onucanue GU3NIECKuX sBIeHUH. Du3nueckue BenuunHbl. V3Mepenus pu3nuecKknx BeTUYYH: JJTUHBI,
BpEMEHH, TeMIiepaTypbl. @uszndeckue npudopbl. MexyHapoHas cucteMa equHuIl. TOYHOCTh 1
MOTrpeIHoCTh u3MepeHuil. dusnka TexHuka.
Dponmanvhasn nabopamopHas paboma
1.0npenencHue 1eHBI ACICHHS IIKAIBI K3MEPUTEIBHOTO MPUOODA.
IIpeaMeTHBIMU pe3yJbTaTAMM U3YYCHUS TEMBI SIBIISTIOTCSI:
e mMOHMMaHHEe QU3NYCCKUX TCPMUHOB: TEJIO, BEIISCTBO, MAaTCPHSL.
e yMeHHe [TPOBOJUTH HAOMOeHNS (PUINUECKUX SBICHHUI; U3MEPATH (pr3ndeckrue BeTMUNHbL:
paccTosiHue, MPOMEKYTOK BPEMEHH, TEMIIEPATYPY;
e  BJAJEHHE YKCIIEPUMEHTAIbHBIMUA METOJAMH UCCIEAOBAHUS NIPU ONPEICICHUH LIEHBI 1eJICHUS
npubopa M MOrPeIIHOCTH U3MEPEHUS;
e NOHMMAaHMeE POJH YYCHBIX HAlleW CTPaHbI B Pa3BUTHE COBPEMEHHOW (QU3UKH U BIUSHHE
Ha TEXHUYECKUHN U COLMAIbHBIN IPOrpecc.

IlepBoHaUYabHBIE CBEAEHUA 0 CTPOEHUM BellecTBa (6 1)
Crpoenue BemecTBa. OMBITHI, JOKA3bIBAIONINE ATOMHOE CTPOCHHUE BEIIEeCTBa. TeIioBoe ABMKEHNE aTOMOB U
Monekyl. bpoyHoBckoe nBrmxkenue. Juddysus B razax, ;KUIKOCTIX U TBEPIBIX Telax. BzanMonericTBue
YaCTHII BEIIECTBA. ATperaTHbIe COCTOSIHUS BellecTBa. MoeNu CTPOCHHUS TBEPBIX T, KHUIKOCTEH U Ta30B.
OOBbsiCHEeHNE CBONCTB Ta30B, JKUIKOCTEH M TBEPABIX TENl HA OCHOBE MOJIEKYIIIPHO-KHHETHUECKUAX
MPEACTABICHUN.
®@ponmanvhas rabopamopHas paboma
2. Onpenenenue pa3MepoB MaJIbIX TeEIL.
IIpenMeTHBIMH pPe3yJabTATAMH U3YUCHUS TEMBI SIBJISTIOTCS:
e [IOHMMAaHHUE M CIIOCOOHOCTh OOBSCHATH PU3NUECKUE ABJICHUS: TU(DY3Hs, OOJIbIIas CKUMAEMOCTh
ra30B, Majasi CAKUMAEMOCTbh KUAKOCTEH U TBEP/IBIX TeIl.
e  BJIAJICHUE SKCIICPUMECHTAIBLHBIMU METOIAMHU UCCJICIOBAHUS MPHU ONIPE/ICIICHUH Pa3MEPOB MaJIbIX TEJT;
e TIOHMMaHUE MPUYUH OPOYHOBCKOTO JIBW)KCHUS, CMAYUBAHUSI 1 HECMAUNBAHUS TEJ; Pa3lIUIUs B
MOJIEKYJISPHOM CTPOCHHMHU TBEPJIBIX TEJI, JKUJIKOCTEH U ra30B;
e yMeHHuE Nojb30BaThcst CU 1 nepeBoauTh €AMHUIBI U3MEPEHUS (PU3UYECKUX BEJIMYUH B KPAaTHBIC
Y JIOJIBHBIC €TUHUIIBI
e  yMEHHUE UCIIOJIH30BATh MONYYCHHBIE 3HAHVS, YMEHUS U HABBIKH B TTOBCEITHEBHOW XKU3HU (OBIT, SKOJIOTHS,
OoXpaHa OKPYXKaloIeH CPeIbl).

B3aumopgeiictBus e (23 u)

Mexanndeckoe nprwkeHue. Tpaektopus. [1yte. PaBHOMEpHOE 1 HepaBHOMepHOE NBIKEeHHE. CKOPOCTH.
I'pacdmku 3aBECHMOCTH ITyTH U MOAYJISI CKOPOCTH OT BpeMeHU JBmkeHus. nepuus. THepTHOCTH Ted.
BzaumopeiictBue Ten. Macca tena. M3amepenue maccsl Tena. [lnotHocTs Bemecta. Cuna. Cuna Tsoxectu. Cuna
ympyroctu. 3akoH ['yka. Bec Tema. CBs3b MKy CHIION TSHXKECTH M Maccor Tena. Criia TSHKECTH Ha IPYTHX
ruranerax. Jluaamomerp. CrokeHue IByX CHJI, HAIPaBJIEHHBIX M0 OJHOW MpsiMoii. PaBHOAEHCTBYOIIAsA ABYX
cmit. Cuna tpenusi. @usnueckast npupojaa HedecHbIX Ten CoHeuHol cucteMbl @poHmansHule 1abopamophbvie
pabomwl

3. M3amepenne Macchl Tela Ha PhIYa)KHBIX BECax.

4. N3mepenue o0bema Tena.



5. Onpezenenne MIOTHOCTH TBEPIOTO TEa.

6. 'pagyupoBaHye NPy KUHBI U K3MEPEHUE CUJT JHHAMOMETPOM.
7. VI3MepeHne CUITbI TPSHHS C TIOMOIIBIO JUHAMOMETpA.
I[IpenMeTHBIME pPe3yJabTATAME U3YUCHUS TEMBI SIBIISTFOTCS

MMOHUMAaHHUE B CITIOCOOHOCTH OOBSACHATH (PU3NIECKHE SBICHHUS: MEXaHUIECKOE -IBIDKEHHE,
paBHOMEpHOE M HEpaBHOMEPHOE JIBUKEHUE, HHEPIIHS, BCEMUPHOE TATOTEHHE

YMEHHE U3MEPSTh CKOPOCTh, MacCy, CHITY, BEC, CHITy TPEHHUS CKOJIbKEHHS, CHITY TPEHHSI KaueHus,
00BeM, IIIOTHOCTD, TeJla PaBHOJAEHCTBYIONIYIO JBYX CHII, IEHCTBYIONINX Ha TEJIO B OJHY U B
MPOTHUBOIIOJIOKHBIE CTOPOHBI

BJIa/ICHHE SKCTIEPUMEHTAIHHBIMI METOIaMH MCCIIEOBAHIS B 3aBICHMOCTH MTPOHACHHOTO ITyTH OT
BpEMEHH, Y/UIMHEHHUS TIPYKUHBI OT MIPUIOKEHHON CHIIBI, CHITBI TSDKECTH TeJla OT MacChl Tela,

CHJIBI TPEHUSI CKOJIBKEHUSI OT TUIOIIAAN COMPUKOCHOBEHUS TEJ U CUIIBl HOPMAJILHOTO IaBJICHUS
MOHUMAaHHE CMBICIa OCHOBHBIX (DH3MUYECKHUX 3aKOHOB: 3aKOH BCEMHPHOT'O TATOTECHUS, 3aKOH [ yka
BIIaZICHUE CTIOCOOAMH BBITTOTHCHHSI PACUCTOB ITPH HAXOXKICHUH: CKOPOCTH (CpeIHel CKOPOCTH),
MYyTH, BPEMEHH, CHIIBI TSDKECTH, Beca Tejla, INIOTHOCTH Tela, 00beMa, MacChl, CUIIBl yIIPYTOCTH,
PaBHOACHCTBYIOIIEH IBYX CHJI, HATIPABJICHHBIX 110 OJAHOW MPSMON B COOTBETCTBHUE C YCIOBUSIMU
MOCTaBJICHHOH 3a1a4l Ha OCHOBAaHUY HCIIOJIF30BAHUS 3aKOHOB (DU3UKH

YMEHUE HAXOOUTH CBA3b MEKIY (1)H3H‘1€CKI/IMI/I BEJIMYMHAMH:. CHJIOHM TSHKECTH U MacCou T€Jia, CKOPOCTHU CO
BPEMCHEM U ITYTEM, IIJIOTHOCTH TEJIa C €T0 Maccou u O6’BeMOM, CHJIOH TSDKECTU M BECOM Tella

yYMEHHE TIEPEeBOANTD (hM3MUEeCKUe BETMINHBI U3 HecucTeMHbIX B CU 1 Hao60poT

IMOHMMAaHUEC ITPUHIUIIOB I[el\/lICTBI/IH AUHaAMOMETpa, BECOB, BCTPEHAKOIIUXCA B HOBCG}IHGBHOﬁ JKHU3HU,

1 cTI0co00B oOecTiedeHnst 0e30IMacHOCTH TIPH WX UCTIOIB30BaHHUH

YMEHHE UCTIONB30BaTh IMOTydeHHBIC 3HAHUS, YMEHHS U HABBIKH B IIOBCETHEBHOW KU3HU, OBITY, OXpaHe
OKpYKaIoIlEeH Cpebl.

JdaBjieHne TBepabIX TeJl, KUAKOCTel U ra3os (21 u)

Hasnenwne. [laBnenue TBepabix Ten. JlaBnenue raza. OObsicHEHUE JaBleHNs Ta3a HA OCHOBE MOJIEKYJISIPHO-
KHHETUYECKHX TpeacTaBnennid. [lepeqaua napneHus razamu u xuakoctsmu. 3akoH [lackans. CooOmaromniue
cocynsl. ATMocepHoe gaBieHne. Metonasl n3mepeHue atMocepHoro nasieHus. bapomerp, Manomerp,
Hacoc. 3akoH ApxumMena. Y ciioBus miaBaHus tei. Bo3ayxonnaBanue.

@poumanvhsle 1a60pamopHvle pabomol

8. OmpeneneHne BBITANKUBAIOLICH CHIIBI, IEHCTBYIONIEH Ha TOTPYKEHHOE B KHUIKOCTh TEJO.

9. BrisicHeHHE YCIIOBHH IJIaBAaHUS TeJla B KHJIKOCTH.

IIpeaMeTHBIMHU pe3yabTATAMU U3YyUYEHUS TEMBI SBIISIIOTCS:

MMOHUMAaHUE U CITIOCOOHOCTh 00BICHUTH (PU3UUECKUE SBJICHUS: aTMOC(EPHOE IaBJICHHE, JIaBIICHUES
JKUAKOCTEH, Ta30B M TBEPJIBIX TEJl, IIaBaHKE TEII, BO3AYXOIUIaBaHUE, PACTIONOKEHUE YPOBHS KHUIKOCTH
B COOOIMAIONINXCS COCY/IaX, CYIIECTBOBAHUE BO3IYIIHOW 000IOUKH 3EMITIO, CHOCOOBI YMEHBIIICHUS H
YBEJIWYECHHS TABICHUS;

YMEHHE U3MEPSTh: aTMOC(EPHOE JaBJICHUE, TABICHUE )KUIKOCTH Ha JIHO U CTCHKH COCYa, CHUITY
Apxumena;

BIIQJICHUE SKCIIEPUMEHTALHBIMI METOJJaMHU UCCIICIOBAaHUS 3aBUCUMOCTH: CHIIBI ApXuMeia oT

o0BbeMa BHITECHEHHOU BOJIBI, YCIIOBUH IIaBaHUS TeJa B XKUIKOCTH OT NEHCTBUS CHJIBI TSHKECTH H

CUJIBI ApXHUMeENa;

MMOHUMAaHUE CMBICIIA OCHOBHBIX (DM3MUYECKUX 3aKOHOB M YMEHUE IPUMEHSThH X Ha MPAKTHUKE:

3akoH [lackansd, 3akoH Apxumena;

MOHUMaHUE TPHWHIMIIOB NEeUCTBHUS OapoMeTpa-aHepouaa, MaHOMETpa, Hacoca, THAPABINIECKOTO
mpecca, ¢ KOTOPHIMH UYEJNOBEK BCTpPEYaeTcs B TIOBCETHEBHOW JKU3HM W CIIOCOOOB OOECIICUCHHUs
0€30MMacHOCTH NIPU UX UCTIOIh30BAHUH;
BJIaJICHUE CIIOCO0AMH BBIMTOJHEHMSI PAaCcUeTOB JIJIsl HAXOXKICHUS JaBJICHUS, IaBJICHUE KUIKOCTH Ha JHO U
CTEHKH COCyJAa, CHUIbl Apxumega B COOTBETCTBHE C IIOCTABICHHOM 3aJaydl Ha OCHOBAHHUHU
WCIIOJIb30BaHMsI 3aKOHOB (DU3UKU;

yYMEHHUE UCTIOJb30BaTh MOJTYICHHBIC 3HAHS, YMEHUS U HABBIKW B TTIOBCEIHEBHON KU3HH,
9KOJIOTHH, OBITY, OXpaHe OKPYKArOIIeH Cpeibl, TEXHUKE O0€30TTaCHOCTH.

PaGora u MomHocTh. JHeprus (13 u)
Mexannueckasi pabota. MomrHocTh. [IpocThie MexaHu3Mbl. MOMEHT CHITBL. Y CJIOBUSI pABHOBECHSI phIyara.



«3o010Toe MpaBWIO» MeXaHUKU. Bumsl paBHOBecus. Koaddhumment monesnoro neticteus (KI1/1). Dueprus.
[NorennuanbHas 1 KUHETHYECKas SHeprusl. [IpeBparienue SHepTruu.

Dponmanvhwvie 1ab6opamophvie pabonul

10. BrisicHeHue yCcIOBHUSI paBHOBECHS phIyara.

11. Onpenenenne KI1J] mpu moapeme Tea o HAKIIOHHOM ITIOCKOCTH.

IIpeaMeTHBIMHU pe3yabTaTaAMU U3yUYEHUS TEMBI SBIISTFOTCS:

e TIOHMMaHHE U CIIOCOOHOCTh OOBSACHATH (DPU3NUECKHUE SBICHUSA: PABHOBECHE TeJl IPEBpAILCHHE
OJIHOTO BHJIa MEXaHUYECKOH 3HEPTUU IPYrou;

e  YMCHHE U3MEPSTh: MEXaHUUYECKYIO Pa0OTy, MOLIHOCTH TEJIA, I1JIeY0 CHUJIbl, MOMEHT CHJIBI.

KII/I, moTeHunanbHy0 U KHHETUYECKYIO SHEPTHIO;

e  BJaJICHUE 3KCIIEPUMEHTATIBHBIMU METOIaMU UCCIIEOBAHU TIPH ONPEIEIIEHUU COOTHOILIEHUS CHUIT
U IJIeY, U1 PaBHOBECHS pblUara;

e TIOHMMaHHE CMBICJIAa OCHOBHOT'O (PM3MUECKOT0 3aKOHA: 3aKOH COXPAHEHUs SHEPIHY;

e  TOHMMaHHWE NPUHIUIIOB JAEHCTBHA phlyara, 0JI0Ka, HAaKJIOHHOW TJIOCKOCTH, C KOTOPBIMH YeJIOBEK
BCTpEYaeTcs B IOBCEIHEBHON JKM3HH M CIIOCOOOB 0OecriedeHNs 0e3011aCHOCTH IIPH HX HCIIOJIb30BaHHY;

e BIAJCHHE CIIOCOOAMH BBINOIHEHHS PACUETOB JUIsl HAXOXKACHHUS: MEXaHUUECKON PabOoThI, MOLIHOCTH,
YCIIOBUSI PAaBHOBECHS CHII Ha pbryare, MomMeHTa citbl, KIT/I, KHHETHYeCKO# M NOTEHIHAIBHON SHEPIUH;

e yMEHHE UCIOJIb30BATh MOJyYEHHBIE 3HAHU, YMEHUS U HABBIKU B MTOBCEIHEBHON KHU3HH,
9KOJIOTHH, OBITY, OXpaHE OKPYXKAIOLIECH cpelbl, TEXHUKE Oe30M1aCHOCTH.

Hrorosoe nosropenue (3 u)

Copnep:xanue yueOHOH POrpaMMbl

8 kiace

(704, 2 4 B HEHEITIO)

TemnoBble siBjeHus (23 4)

TemnoBoe amwkenue. TemnoBoe papHoBecue. Temnepatypa. BHyTpenuss sueprus. Padora u
temonepenaya. TemnonpoBogHocts. Konsekuusa. M3myuenue. KonuuecTBo TEIIOTHL. Y AenbHAs
TEIUIOEMKOCTh. Pacder xonnuecTBa TEIUIOTH IPH TEMJIO00MEHE. 3aKOH COXPAHEHUsI U MPEBPAILECHUs SHEPTUU
B MEXaHWYECKHUX U TEIJIOBBIX IpOIleccax.

[InaBieHue u OTBEpJEeBaHNE KPUCTAUTMUECKUX Te. Y IeNIbHas TeIUIoTa masieHus. Mcnapenue n
koHzeHcaun. Kunenue. BinakHocTs Bo3ayxa. Y aenbHas TEIUIOTa NapooOpa3oBaHus U KOHACHCALNH.
OOBsicHEHNE U3MEHEHHUS arperaTHOr0 COCTOSIHHS BEILIECTBAa HA OCHOBE MOJIEKYIIIPHO-KMHETHUECKUX
NpeACTaBICHUH. 3aKOH COXpaHEHHUs SHEPTHH B TEIUIOBBIX Ipoleccax. [Ipeodpa3oBanne 3HEPriuy B TETIOBBIX
MamuHax. Jlpurarens BHyTpeHHero cropanus. [laposas Typouna. KI1Jl TemnoBoro agsuraTesns. JKOJIOTHUECKUE
po0JIeMbl NCTIONB30BAHMS TETJIOBBIX MAIIHH.

@poumanvhsle 1aO0pamopHvle pabomol

1. CpaBHeHHE KOJIMYECTB TEIUIOTHI IPH CMEIIMBAHUN BOABI Pa3HON TEMIEPaTyphl.

2. I3smepeHue yAenbHOH TEeII0eMKOCTH TBEPIOTO Tea.

3. 3mepeHue BIaXXHOCTU BO3AYXA.

IIpeaMeTHBIMHU pe3yabTATAMHU IIPU U3YYEHUH TEMBI SIBISIOTCSL:

e TIOHMMaHHE U CIIOCOOHOCTH OOBSACHSITH (PU3NUECKHE SBICHUS: KOHBEKIHSI, U3ITyUCHHE,
TEIIONPOBOIHOCTh, U3MEHEHUE BHYTPEHHEH SHEPTUH Tela B pe3yJIbTaTe TEIUIONepeIadn il
paboThI BHEIIHUX CHJI, UCTIapeHue (KOHCHCALMS) U TUIaBJIeHue (OTBEpCBaHUE) BEIIECTBRA,
OXJIKJCHHE KUIKOCTH MPH NCTIAPEHNH, KOHJEHC AN, KHTICHHUE, BHIMTAJICHUE POCHL;

e yMEHHE U3MEPSThH: TEMIEPATYPy, KOINIECTBO TEIIOTHI, YASIbHYIO TETJIOEMKOCTh BEIIIECTBA,
YIeNbHYIO TEIJIOTY TUIABJICHUS BELIECTBA, yIeNbHas TEIUIOTY MapooOpa30BaHus, BIaKHOCTH BO3/AYXa;

e  BJAJICHHE SKCIIEPUMEHTAIHHBIMI METOIaMH MCCIIEIOBAHIS aBHCHMOCTH OTHOCHUTEIHHOMN BIaXKHOCTH
BO3/yXa OT JIaBJICHHS BOISHOTO Iapa, COAEPIKaIIerocs B BO3AyXe MPH JaHHON TeMIieparype u
JIaBJIEHHUS HACBIIIIEHHOT O BOJSHOIO Mapa: ONpeAeIeHNs yIeIbHON TENIOEMKOCTH BELIECTBA;

e [TOHMMaHHWE MPUHIIUIIOB AEUCTBUS KOHIEHCAIIMOHHOTO ¥ BOJIOCHOTO TUTPOMETPOB TICHXPOMETPA,
JIBUTATENs] BHYTPEHHETO CTOPaHUs, TapOBOI TYpOMHBI C KOTOPHIMH YEJIOBEK TIOCTOSHHO BCTPEYAETCS
B ITOBCETHEBHOM JKM3HU, U CITOCO00B 00ecreueHus1 0e30MacHOCTH IIPH UX UCTIOJIB30BaAHNH;

e [IOHMMaHHUE CMBICIIA 3aKOHA COXPAHEHMS U IIPEBPAILEHHS SHEPTUU B MEXaHUUECKUX U
TEIUIOBBIX IPOIECCaX U YMEHUE PUMEHATh €0 Ha IPaKTHKE;

e  OBJaJICHHE Pa3HOOOPAa3HBIMH CIIOCO0AMH BBHITIOTHEHUS PACUETOB JUISl HAXOXKICHUS Y IEIbHOM
TEIIOEMKOCTH, KOIMYECTBA TEIUIOTHI, HEOOXOAMMOTO AJIsl HATPEBaHUS TeJla WK BBIACISIEMOTO UM MPH
OXJKIEHHUH, YEIBHON TEIUIOTHl CTOPaHUs, YAEIbHON TEITOTHI MJIaBJIECHNUS, BIAXHOCTH BO3/yXa,



YACIBHOHN TEIUIOTHI TapooOpa3oBanus u koraeHcanuu, KI1/] TerioBoro aBurarens B COOTBETCTBHH C
YCIIOBUSIMH MTOCTaBJICHHOH 331241 Ha OCHOBAHUH HUCTIONB30BaHHS 3aKOHOB (DM3HKH;

e yMEHHE UCIOJIH30BATh MONyUYCHHBIE 3HAHS, YMEHUS U HABBIKH B TTOBCETHEBHOW KHI3HH,
9KOJIOTHH, OBITY, OXpaHe OKPYIKaroIIeH Cpebl, TEXHUKE 0€30TTaCHOCTH.

dnekTpuyeckue siBjaeHus (29 )

OnekTpu3anys Tell. J[Ba poma IeKTpHIeCKuX 3apsaoB. B3anMoaeiicTBre 3apsHKeHHBIX Tell. [IpoBoaHUKY,
JUBIEKTPUKY U MOTYTIPOBOAHUKH. DIEKTPUUECKOE TToJIe. 3aKOH COXPAHEHHUs AIIEKTPUUECKOTO 3apsja.
JenuMocTh 35IeKTpHUIecKoro 3apaaa. DnekTpoH. CTpoeHne aToMa. DJIeKTpHUUecKuil ToK. JlelicTBue
AIIEKTPUYECKOTO TIOJIS Ha DIIEKTpHUecKre 3apspl. ICTOYHHUKY ToKa. DiekTpudeckas renb. Cuia Toka.
DNEKTPUYECKOE HATIPSDKEHHE. DIeKTPUIECKOe COPOTUBIeHNE. 3akoH OMa /I yJacTKa IIeTH.
[TocnenoBaTensHOE U NapaJUIeTbHOE COSMHEHUE TPOBOAHUKOB. PaboTa M MOIIHOCTH 3IEKTPHUYECKOTO
Toka. 3akoH Jlxxoyns—IJlenna. Kongencarop. [IpaBuna 6e3omnacHocTy mpHu padoTe ¢ 3IeKTpOnprHOopamH.
Dponmanvhvie 1ab6opamopHvie pabomul

4. COopKa 3JIeKTPUIECKOH IIeTTh M M3MEepPEHHe CHJIBI TOKA B €€ Pa3INIHBIX YIaCTKaX.

5. M3sMepenne HanpsHKeHMs HA Pa3TUYHBIX yYaCTKaX AIIEKTPUUECKOH Hery.

6. PerynupoBanne CHIIBI TOKa PEOCTATOM.

IIpenMeTHBIMH pe3yJabTATAMU TIPH U3YYESHUHN TEMBI SIBIISIOTCS:

° IIOHUMAaHHEC U CHOCO6HOCTI) O6BHCH$1TB (I)I/I?J/ILICCKI/IG SABJICHUSA: SJICKTpU3ald TCJI, HArp€BaHue
MIPOBO/IHUKOB AJIEKTPHUUECKUM TOKOM, JEKTPUUECKHUI TOK B METaljIaX, JIEKTPUUECKUE SIBICHUS B
MO3UIMM CTPOEHUS aTOMa, AEUCTBUS IEKTPHUUECKOro TOKa

e  yYMEHHE U3MEPSTh CHUIIY JIEKTPUUECKOTO TOKA, INEKTPHUUECKOE HANPSHKEHUE, dJEKTPUIECKHIMT
3aps, MEKTPUIECKOE COMTPOTHBIICHUE;

e  BJAJICHHE IKCIIEPUMEHTAIHHBIMI METOaMH MCCIIeTOBaHS 3aBUCHMOCTH CHJIBI TOKA Ha YYaCTKE [EIH
OT AJIEKTPUIECKOTO HAMPSHKEHHUS, YIIEKTPHYECKOTO COIPOTUBIICHHS MTPOBOAHHUKA OT €T0 JITUHBI,
TUTOIIAI TIONIEPEYHOT0 CEUEHUs U MaTepraa;

e TIOHMMaHHUE CMBICIIa 3aKOHA COXPaHEHUs JIEKTPUUECKOT0 3aps/a, 3akoHa Oma JiIs ydacTka
uenu. 3akona /[xoyns-Jlenua;

e TIOHMMaHHWE MPUHIINIA JEHCTBUS IIEKTPOCKOIIA, SJIEKTPOMETPA, TATbBAHUIECKOTO SJIEMEHTA,
aKKyMyJIsiTopa, poHaprKa, peocTara, KOHIEHCATOPAa, JIAMIThI HAKAITMBAHUS, C KOTOPHIMH YEIIOBEK

CTaJIKUBACTCsA B HOBCGHHGBHOﬁ JKH3HU, U cIroco00B obecreueHns 6€30IaCHOCTH IIpyu UX UCIIOJIL30BAHUMH,

e  BJAJICHUE PAa3IUYHBIMH CITIOCOOAMH BHITIONTHEHUS PACUETOB JIJISl HAXOXKICHHS CHITBI TOKA, HAMPSHKEHUS,
COIPOTUBJIEHHUS MPHU NMAPATUIEIILHOM U TIOCJIEI0BATEIBHOM COEIMHEHUU ITPOBOJHUKOB, YAEIHHOTO
COTIPOTHUBJICHUS PA0OTHI U MOIITHOCTH JIEKTPUIECKOTO TOKA, KOJTUIECTBA TEIIOTHI, BBIICISIEMOTO
MIPOBOTHUKOM C TOKOM, EMKOCTH KOHJIEHCATOPa, Pa0OTHI 3JIEKTPUIECKOTO MOJIST KOHJIEHCATOPA,
SHEPIruM KOHJIEHCATOPA;

e  YMEHHUE UCIIOJb30BaTh MMOJTYUYEHHbIEC 3HAHNS, YMEHHS U HABBIKU B ITIOBCEIHEBHOM KU3HU, SKOJIOTHH,
OBITYy, OXpaHe OKpPY’KaIOIIEH cpe/ibl, TEXHUKE O€301MacHOCTH.

DJIeKTPOMATHUTHBIE siBJeHus (5 4)

OmpiT Opcrena. MarautHoe nosie. MarHUTHOE TT0JIE TIPSIMOTO TOKa. MarHUTHOE MOJIe KaTYIITKA C TOKOM.
TTocTostHHBIE MAarHUTBL. MarHUTHOE MOJIE MTOCTOSHHBIX MAarHUTOB. MaruutHoe mone 3emin. B3anMoericteue
MarHuToB. JleficTBIe MarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM. DJIEKTPUUYECKUI IBUTATENb.

@poumanvhsle 1ab0pamopHvle pabomvl

9. COopka 3JIeKTPOMAarHiTa U UCIILITAHNE €ro JICHCTBUSL.

10. M3yueHwue 3IeKTPUIESCKOrO ABUraTelIsl TOCTOSIHHOTIO

TOKa (Ha MOJIENH).

IIpenMeTHBIMH pe3yJabTaTAMU U3yUEHUS TEMBI SBIISIOTCA:

e TIOHMMaHHE U CIIOCOOHOCTH OOBSACHITH (PU3NUECKHUE SBICHUS: HAMArHUUEHHOCTD JKeJie3a U CTalu,
B3aMMOJIECHCTBUE MarHUTOB, B3aUMO/ICHCTBUE MMPOBOJHUKA C TOKOM M MAarHUTHOH CTPEIIKH,
JIeHiCTBHE MAarHUTHOTO I10JI1 HA TPOBOJAHMK C TOKOM;

e  BJA/ICHHE SKCIIEPUMEHTAIHHBIMU METOIAMHU UCCIIEOBAHMUS 3aBUCIMOCTH MarHUTHOTO
JEHCTBUS KaTyLIKU OT CUJIbI TOKA B LIETIH;

e  yMEHHE UCIOJIb30BATh MOTyUYEHHBIE 3HAHHS, YMEHNS U HABBIKH B ITOBCEIHEBHOW KHU3HM,
9KOJIOTHH, OBITY, OXpaHe OKpPY’KaloIIeH cpeibl, TEXHUKE 0€30MacHOCTH.



CgetoBble siBjeHusi (10 u)
Hcrounnku cBera. [IpsmonmHeiinoe pacripocTpaneHre cBeTa. BumnMoe IBIKeHHE CBETHII. Ompadicenue ceema.
3akoH oTpaxkeHus cBera. [liockoe 3sepxano. llpenomienne cBeTa. 3aKOH IpeloOMIIEHHS cBeTa. JIMH3BL
®okycHoe paccrostHMe JWH3BL. OnNTHdeckas cwia JHH3BL. M300pakeHws, OaBaemble IUH30W. [7a3 Kak
ontudeckas cuctema. OnTuyeckre IpruoopHL.
@ponmanvhas rabopamopHas paboma
11. Iony4yenne n300pakeHUs PY TTIOMOIIIN JIMH3HI.
IIpenmMeTHBIMH pe3yJabTaTAMU U3YUEHUS TEMBI SBIISTIOTCA:
e TIOHMMAaHUE U CITIOCOOHOCTh OOBACHATh PUINUCCKUE SABICHHUS: IPSIMOJIUHEHHOE PacpOCTPAHCHUS CBETA,
o0pa3oBaHMe TEHH U TOIYTEHH, OTPAKECHNE U MPEIIOMIICHUE CBETA;
e yMEHHE U3MePSTH (DOKYCHOE PACCTOSTHHUE COOMPAIOIIEH JIMH3HI, ONTHYECKYIO CHITY JIHH3HI;
e  BJA/ICHHE SKCIIEPUMEHTAIHHBIMI METOIaMHU UCCIIETOBAHMS 3aBUCUMOCTH H300paXKEHHS OT
PacTOI0KEeHHS JTAMITHI Ha Pa3INYHBIX PACCTOSHHSX OT JIMH3BI, yTia OTPaXEeHHS OT yria MMaeHus
CBETa Ha 3epKaJo;
e TIOHMMAaHUE CMBICIIA OCHOBHBIX (DM3MUECKUX 3aKOHOB M YMEHHE IIPUMEHSTH MX Ha MPaKTHKE:
3aKOH OTPAKECHUS U TPEIIOMIICHUS CBETa, 3aKOH MPSMOIMHEHHOTO paCIIPOCTPAHEHHS CBETA;
e paznmuyath (POKyC JTUH3BL, MHUMBIH (OKYC U (POKYCHOE pacCTOSHUE INH3bI, ONTHYECKYO CHTY JIMH3HI
Y ONITUYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U PaCCEUBAIONIYIO JIMH3HI, H300paKeHHS, TaBaeMbIe
coOuparoIei u paccenBaroIeil TNH301;
e yMEHHE UCIIOH30BATh MOMyUCHHBIE 3HAHMSI, yMEHUS U HABBIKA B TIOBCETHEBHON JKU3HH, IKOJIOTHH,
OBITY, OXpaHe OKPYKaIoLIeH CpeIbl , TEXHUKE Oe30IacHOCTH.

HroroBoe mosTopenue (3 1)

Coaepsxanue y4eOHOH NMPOrpaMmsl

9 knace

(70 4, 2 4 B HENEINIO)

OcHoBHoOe coiep:KaHne

3aKkoHbI B3aUMOJecTBHS U ABUKeHUs TeJa (23 )

Marepuanbnas Touka. Cucrema orcyera.

ITepememenre. CKOpOCTh NPSMOIMHEHHOIO PABHOMEPHOT'O IBHXKEHHUSL.

[IpsimonuHeliHOe paBHOYCKOPEHHOE IBIKEHHE: MTHOBEHHAs! CKOPOCTh, YCKOPEHNE, TepeMeleHHe.
I'paduku 3aBUCIMOCTH KHHEMATHUYECKHX BEITMYUH OT BPEMEHH MPU PAaBHOMEPHOM H
PaBHOYCKOPEHHOM JBIKECHHU.

OTHOCHUTEIEHOCTh MEXaHUUECKOTO ABWXEHUS. [ eoieHTpruieckas 1 reJIMOLeHTPUIECcKasi CHCTEMbI MUPA.
WNuepuunanbhuas cucrema otcuera. [lepBroiii, Bropoit u Tpetuit 3akonsl HeroToOHA.

CobonHoe nagenne. HeBecomMocTh. 3aKOH BCEMHPHOTO TATOTeHHUS. [VICKYCCTBEHHBIE CITyTHUKH
3emuu.] Ummnysbe. 3aKoH COXpaHEHUs UMITyJbca. PeakTHBHOE IBMKEHHE.

Dponmanvhvie 1ab6opamopHsvie padbomul

1. UccnenoBanue paBHOYCKOPEHHOTO ABWXEHHUS 0€3 HauyalbHONH CKOPOCTH.
2. I3mepeHne yCKOpeHHs CBOOOJHOTO MaJACHUSL.

IIpenMeTHBIMH pe3yJabTaTAMMU U3YyUEHUS TEMBI SIBIISIOTCA:

e TIOHMMaHHUE U CIIOCOOHOCTH OMHICHIBATEH M OOBSACHATH (pu3uuecKue A61eHus . oCTynaTeIbHoe
JBIKeHHE (Ha3BaTh OTVIMYUTEIHHBIN IPU3HAK), CMEHA JHA U HOYHM Ha 3eMJie, CBOOOIHOE MaJieHHE TEl.
HEBECOMOCTb, JBM)KEHHUE 110 OKPY’KHOCTH C IIOCTOSHHON MO MOAYJIIO CKOPOCTBIO;

e 3HAHWE W CIIOCOOHOCTH JaBaTh ONPEJICICHUS /ONHUCAHNAPUIUYECKUX NOHAMUIL. OTHOCUTEIBHOCTh
JBIKEHHS (IEPEeYHCIUTh, B YEM MIPOSBISETCS ), TEOIIEHTPUYECKAs U TENUOICHTPHYECKas CHCTEMBI
MUpa; [[epBas KOCMUYECKasi CKOPOCTh |, peaKTUBHOE IBIKEHUE; husnuueckux mooeneli: MmaTepruanbHas
TOYKa, CUCTEMA OTCUETA, pusuuecKkux eaudun:IepeMeIleHne, CKOpocTb pAaBHOMEPHOTO
MPSIMOJIMHENHOTO JIBM)KEHHUSI, MTHOBEHHAsI CKOPOCTh U YCKOPEHHE ITPHU PABHOYCKOPEHHOM
MPSMOJIMHEWHOM JABMKEHUH, CKOPOCTh U LIEHTPOCTPEMUTENIBHOE YCKOPEHNE TP PABHOMEPHOM
JBIKEHUH TeJA I10 OKPYKHOCTHU, UMITYJIbC;

e [IOHMMaHUE CMBICIIA OCHOBHBIX pusuueckux 3aKonoe. TuHaMuku HeroToHa, BCEeMUPHOTO TATOTEHUH,



COXPaHEHHUS HMITYJIbCA, COXPAHEHHS SHEPTHHN ), YMEHUE IPUMEHSTh UX Ha MTPAKTHKE U IJIS
pereHus yaeOHbIX 3a1a9;

e  yMEHHE NPHBOJIUTH IPHMEPHI TEXHUYECKHX YCTPOHCTB 1 )KUBBIX OPTaHU3MOB, B OCHOBE NIEPEMEIIICHHUS
KOTOPBIX JISKUT MIPUHIUI PEAKTUBHOTO IBMXKCHUS. 3HAHME U YMeHUe 00bSICHATBYCTPOHCTBO U
JeCTBUE KOCMHYECKHX PaKeT-HOCUTENICH;

e yMeHHe HCIO0JIb30BATh MOJIyYCHHBIC 3HAHNS, YMEHHS 1 HABBIKH B TIOBCEAHEBHOM JKU3HH
(OBIT, 3KONOTHS, OXpaHa 310POBbs, TEXHUKA O€30IaCHOCTH U JIp.);

e  yMEHHE U3MEPSITh MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IIPH PABHOYCKOPEHHOM TPSMOIIMHEWHOM
JIBIOKEHUH, HEHTPOCTPEMUTEIIBHOE YCKOPEHUE P PABHOMEPHOM JIBHKEHUH 10 OKPY>KHOCTH.

Mexannueckoe KojiedaHue U BOJHBL 3BYK (12 4)

KonebarensHoe nemxenne. Konebanus rpysa Ha npyxune. CBoOonHbIe kKonebanus. KonebaTenpHas crcrema.
MasTHUK. AMITTUTYAA, IEPUOJI, 9acToTa Koebanwii. [['apMormUueckne xomedaHus|.

[IpeBpamienre sHEPTUH MTPH KOJIeOaTEIFHOM JBIKCHUH. 3aTyXaromuye Konebanns. BeHy X IeHHBIe KOJIeOaHMHs.
Pe3onanc.

Pacripoctpanenue konebanuii B ynpyrux cpenax. [lomepednsie u npoaonbHble BONHEL. [[Ha BomHBL CBS3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIPOCTPAHCHUS 1

MEPUOAOM (JaCTOTOM).

3ByKoBEIe BOTHBI. CKOPOCTh 3ByKa. BricoTa, TeMOp ¥ TPOMKOCTB 3ByKa. DX0. 3BYyKOBOU

pe3onanc. [MuTepdepenius 3pyka|

@poumanvhwsle 1abOpamopHvle pabomol
3. UccnenoBanre 3aBUCUMOCTH IEPHOJIA M YACTOTHI CBOOOTHBIX KOJIeOaHUN MasITHUKA OT JUIMHBI €r0 HUTH.

IpeaMeTHBIMU pe3yabTATAMHU U3YyUYCHUS TEMBI SBIISIFOTCS:

e TOHMMaHHE U CIIOCOOHOCTH OMHCHIBATH M OOBICHATH (huszuueckue aeaeHus . Kouedanuss HUTSIHOTO
(MaTeMaTH4ecKoro) u Mpy>XKHHHOTO MasgTHUKOB, PE30HAHC (B T. 4. 3BYKOBOI), MEXaHHUYECKUE BOJHBI,
JUIMHA BOJIHBI, OTPAXKEHHUE 3BYKa, 9XO0;

e 3HaHWE U CIIOCOOHOCTH JIaBaTh OMPECIICHUS pusuueckux noHamuii: cCBoOOIHbIe KonebaHus,
Kosie0aTeNpHas CHCTeMa, MasTHUK, 3aTyXarolIrie KOJIeOaH!s, BEIHYK/IEHHbIE KOJIeOaHNs, 3BYK U YCIIOBUS
€ro pPacrpoCTpaHEHUs; pusuuecKux ey un . aMILnTATY1a, IEPHUOJI, YaCTOTa KOJIeOaHu, COOCTBEHHAs
4acTOTa KOJeOaTeNbHOM CUCTEMBI, BBICOTA, [TeMOp], TPOMKOCTh 3BYKa, CKOPOCTb 3BYKa; huzuueckux
ModeJiell: [rapMOHHYECKHE KoJeOaHus |, MATeMaTHYECKII MasTHUK;

e  BJIJICHUE DKCIIEPUMEHTALHBIMI METOAAMH HCCIIEA0BAHHS 3aBUCHMOCTH TIepHo/ia KoneOaHuii Tpy3a
Ha HUTHU OT JJINHBI HUTH.

DuekTpoMaruuTHoe mnoJie (16 1)

OaHOpPOAHOE U HEOJTHOPOAHOE MAarHUTHOE IOJIE.

HanpagneHue Toka v HanpaBjeHUE JUHHUN €ro0 MarHUTHOTO 11oJ1s. [IpaBuiio OypaBumka.

O6napy>xeHue MarHuTHOTO mosid. [IpaBuso jeBoit pyku.

WHIyKIUsS MarauTHOTO 1OJs. MarHuTHeI moToK. OnbiTel dapaaes. DIeKTpOMarHUTHAS] HHTYKITHS.
Hanpasnenue nnnykimonHoro toka. [Ipasuio Jlenua. fSIBineHue caMOUHIYKITUH.

Ilepemennsrit Tok. ['eHepaTop mepemenHoro Toka. [IpeoGpa3zoBanus YHEPTUHU B IIEKTPOTCHEPATOpax.
Tpanchopmatop. [lepenada snekTpudecKkoil S3HEPTUU HAa PACCTOSTHHE.

DNEeKTpOMarHuTHOE ToJie. DIEKTPOMarHuTHBIE BOJTHBL. CKOPOCTh pacIpoCTpaHEeHHs JIEKTPOMArHUTHBIX BOJIH.
BnusiHue 31eKTpOMarHUTHBIX U3TyYEHUN HA )KUBBIE OPTaHU3MBL.

Koneb6aremsHerit koHTyp. [TomydeHue 2IeKTpOMarHuTHEIX KoneOanuii. [IpuHINIBL paTioCBs3U U TEICBHICHUS.
[MuTepdepennus cBeta.] DnekrpoMarauTHas mpupojia ceera. [Ipenomienue ceeta. [TokazaTens npenomieHus.
Hucnepcust ceera. L{sera ten. [CriekTporpad u crieKTpockorIl. | TUIIBI ONTHYECKUX CIIEKTPOB. [CrieKTpaibHbINH
anaius.] [Tornouienue u uciyckanue cBeta aromamu. [Ipoucxoxxaenne JMHeR4aThIX CIIEKTPOB.

Dponmanvhvie 1ab6opamopHsvie pabomul
4. N3yyenue siBIEHHUS JIEKTPOMAarHUTHONH MHIYKLIWH.
5. HaGmoneHne CIIonHOro ¥ JMHEHYAThIX CIIEKTPOB UCITYCKaHUSI.



IIpenMeTHBIMH Pe3yJIbTATAMH U3YyUCHUS TEMBI SIBIISTIOTCS

e TIOHMMAaHHE U CITIOCOOHOCTH OITUCHIBATH M OOBICHATE (huszuueckue
A6NIEHUA/NPOYECCHL. DICKTPOMATHUTHAS HHAYKIHSI, CAMOMHYKIIUS, TPEJIOMIICHHE CBETa, TUCIIEPCHUS
CBETA, TMOTJIONICHUE U MCITyCKaHUE CBETa aTOMaMHU, BOSHUKHOBEHHUE JIMHEHYATHIX CIIEKTPOB H3TyUCHHS
Y TIOTJIOIIEHHS;

e  yMEHHe JaBaTh ONpe/eNieHUs / ONMCaHNe Pu3uuecKux ROHAMUI MarHUTHOE TI0JIe, INHUK MarHUTHON
WHAYKIIUA; OJHOPOAHOE U HCOAHOPOJHOC MAarHuTHOC I10JIC, MAaTrHUTHBINA IIOTOK, HepeMeHHLIﬁ SHGKTpI/I‘-IeCKI/Iﬁ
TOK, 3JICKTPOMAarHUTHOE I10JIC, SJIECKTPOMAarHUTHBIC BOJIHBI, DJICKTPOMAarHUTHBIC KOJIG6EIHI/I}I, paanocCBA3b,
BI/II[I/IMI)II\/'I CBCT, qbu3ultec1<ux éeé/luY4uUH. MarHuTHas WHAYKIUA, FHAYKTUBHOCTD, IEPHUOA, YaCTOTa U
AMILIATYJa 3JICKTPOMarHUTHBIX KOHe6aHHﬁ, IIOKa3aTeJIu IMPEJIOMIICHUA CBETA,

e 3HaHUE POPMYIUPOBOK, IOHUMAHUE CMBICIIA M YMCHHUE TPUMCHSTh3AKOH NPEIOMIACHUA C6eMA
u npasuno Jlenuya, keanmoswvix nocmynamos bopa,

e 3HAHWE HA3HAYEHUS, yCTPOICTBA M MPUHIIMIIA ICHCTBUSIMEXHUYECKUX
ycmpoiicme:. SICKTPOMEXaHHIECKUH MHTYKIIMOHHBIN TeHepaTop NepeMEeHHOT0 TOKa,

Tparcdopmarop, KonedaTenbHBIN KOHTYp; AETEKTOpP, CIIEKTPOCKOII, CIieKTporpad;

e TIOHUMaHUE CYTH MEM00a CHeKMPAIbHO20 AHAIU3A W €TO BO3MOKHOCTEH.

Crtpoenue aToMa u aTOMHOr0 sigpa (11 )

PanroakTMBHOCTB KaK CBHIETEIBCTBO CIOKHOTO CTPOEHHS aTOMOB. AJbda-, 0eTa- 1 raMMa-u3IydeHusl.
Omnsite Pesepdopaa. SnepHas momens aToMa.

PanunoakTuBHBIE IpeBpalieHus: aTOMHBIX saep. CoxpaHeHHe 3apsii0BOro 1 MacCOBOTO

YHUCCJI 9KCHCpI/IMCHTaIH)HLIC METOAbI UCCIICAOBAaHWA YaCTHII.

[IpoToHHO-HEUTPOHHAS MOJENb siapa. DU3nuecKuil CMbICI 3apsA0BOro U MaccoBoro unces. M3oromnel. [Ipapuna
cMernIeHus A anbgha- u Oera-pacnaia

DHeprus CBA3M YacTull B siape. Jenenue siaep ypasa.

Llennas peakuus. SaepHas sHEpPreTHKA. DKOJIOTHYECKHE TPOOIEMBI Pa0OTHl ATOMHBIX JIEKTPOCTAHITHIA.
Hosumerpus. Ilepuoa nonypacnana. 3akoH paguoaKTUBHOTO pacnajga. BiausHue paanoakTUBHBIX U3TyYeHUN Ha
JKUBBIE OPTaHNU3MBI.

TepmosinepHas peakuusi. Victounuku sneprun CoiiHIA U 3BE31I.

@poumanvhwsle 1aO0pamopHvle pabomol

6. M3Mepenne ecTeCTBEHHOTO PauallMOHHOTO (JOHA TO3UMETPOM.

7. zyueHue neneHus sapa aToma ypaHa no poTorpaduu TpeKoB.

8. NzyueHune TpeKoB 3apsHKEHHBIX YaCTHIL IT0 TOTOBBIM (oTorpadusim.

9 Onenka nepuoja noaypacmnaaa HaxoAsIIUXCs B BO3AyXe MPOAYKTOB paciazia ra3a pajoHa.

IIpeaMeTHBIMHU pe3yabTATAMU U3yUYESHUS TEMBI SBIISIFOTCS:
e TIOHMMaHHE U CIIOCOOHOCTH ONMCHIBATH M OOBACHATH PU3NIECKHE SIBIICHUSL:
PalMoaKTUBHOCTD, HOHU3UPYIOLINE U3ITyUCHHUS;
e 3HAaHHWE M CIIOCOOHOCTH JIaBaTh OIMPEICIICHHUS/OMUCAHUS PU3NUCSCKHUX TIOHATHI: PaJOaKTUBHOCTD,
anb(a-, 6eTa- ¥ raMMa-4acTULBL; PU3UIECKUX MOAETICH: MOJEIH CTPOCHHUS aTOMOB, IPEAJIOKEHHBIC
. Tomconom u D. Pesepdopaom; mpoTOHHO-HEUTPOHHASI MOJIEJIb ATOMHOTO SIApa, MOJIEJIb IIpoLiecca
JIeNIeHHs -sIJ[pa aToMa ypaHa; (U3NUECKUX BEJIMUMH: TOTJIONICHHAS 1032 H3ITyYeHHUs1, KOdPPUIUEHT
Ka4yecTBa, SKBUBAJIEHTHAS J103a, TIEPUOJI IOy pacaia;
e  YMEHHE NPUBOJUTH IPUMEPHI U O0BICHATH YCTPOHCTBO M MPUHIIMIT ICHCTBHS TEXHUYECKUX YCTPOHCTB
M YCTaHOBOK: cueTuuk [ eiirepa, kamepa BuiibcoHa, my3bIpbKoBasi Kamepa, sIIEpPHBIA peakTop Ha
MEIJICHHbIX HEWTPOHAX;
e  YMEHHE U3MEPSATh: MOITHOCTD J03bl PAJIMOAKTUBHOTO U3ITY4YEHHsI OBITOBBIM JO3UMETPOM;
e 3HaHUE QOPMYIUPOBOK, IOHUMAHHUE CMBICIIA H YMEHHE
NPUMEHSTH: 3aKOH COXPaHEHHUs] MACCOBOT'0 YHCIIA, 3aKOH COXPaHEHUs 3apsiia, 3aKOH PajiuoaKTUBHOTO
pacraza, mpaBuiio CMEIICHUS;
e  BIJIAJICHUE DKCIIEPUMEHTAILHBIMI METOJAMH HCCIIE0BAHMS B TIPOLIECCE U3YUCHUS
3aBHCUMOCTH MOLIHOCTH M3JIy4eHHUs IPOIYKTOB paciaaa pajgoHa OT BpEMEHH;
e [IOHMMaHHE CYTH SKCIEPUMEHTAIBLHBIX METOI0B HCCIICAOBAHHS YaCTHIL;
e  YMEHHE HCIIOJb30BATh MOTyUYCHHbIC 3HAHUS B IOBCEIHEBHOM >KM3HU (OBIT, 9KOJIOTHUS, OXpaHa



OKpY>KalolleH cpelbl, TeXHHKa 0€30IacHOCTH U JIp.).

Ctpoenue u 3Boouus Beesiennoii (5 1)

Cocras, cTpoeHHUe U IPoUCX0xkeHHEe COTHEUHON CUCTEMBI,
[Tnanersr u maibie Tena CONMHEYHON CUCTEMBI.

Crpoenue, uznydenue u 3ororust ConHia u 3BE3/1.
Crpoenue u 3Bomronus Beenennoit.

HUTorosoe nosropenne (3 u)



AHHOTanus K padoueii nporpamme no gpusuke s 7-9 Kjiaccos.

1. MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpamMmbl
[Ipenmer «Pu3nkay BXOIUT B 00s3aTEIbHYIO IPEAMETHYIO 00acTh «EcTecTBeHHO-HAYUYHbIE
npeameTsl». CocTaBieHa Ha ocHoBe Paboueit mporpammel «®usnka. 7—9 kiaccel: pabodas
nporpamma k tuHun YMK A. B. Ilepeimkuna» E. M. ['yTHUK: yueOHO-METOIMYECKOE
nocobue / H. B. ®unonosuy, E. M. I'yrauk. — M.: Ipoda, 2019.

2. HopmaTuBHasi 0CHOBa pa3padoTKH MPOrpaMMbI
Pabouas nporpamma 1o (pu3MKe CocTaBlIeHa:

o ®denepanpabiM 3ak0HOM "O0 06pazoBanuu B Poccutickoit denepanuu" ot
29.12.2012 N 273-®3 (c u3MEHEHHIMH);
o ®dezepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTENbHBIM CTAHAAPTOM OCHOBHOT'O
o0uiero o0pa3oBaHus, yTBEPKACHHBIN pukazoM MuHHCTEpCTBa 00pa30BaHUS
u Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897
e «O BHeCeHMHM U3MEHEHHH B Mpuka3 MuHuCTepcTBa 00pa3oBaHus U Hayku PD
ot 17.12.2010 1. Ne 1897 «OG0 yTBepxaeHuuU enepaabHOro
roCy/IapCTBEHHOT0 00pa30BaTEILHOTO CTaHIaPTa OCHOBHOTO OOIIETO
0o0pa3oBaHU»:
e [Ipukaz Munobpnayku Poccun ot 29 nekabps 2014 r. Ne 1644 u npukas ot
31 mexabps 2015 1. Nel157.
Hcnonb3yembie yaeOHUKHU:
e Ileppimkun A.B. ®usuka 7 xnacc.M:"/Ipoda". 2020
o ®dusuka. § knacc: yueoHuk/ [lepsimkun A.B.— M. : JIpoda, 2020
e Ileppimkun A.B. ®uszuka 9 xmacc.M:"JIpoda". 2020

3. KoumuecTBO 4acoB VI peajin3anuu NporpaMMsbl

Kiace KoJinuecTBo 4acoB B roj KoinyecTBO yueOHBIX YACOB B He/leJI10
7 68 2
8 68 2
9 102 3
HUTOI'O 238

4. Jlara yrBep:aeHusi. Opranbl ¥ J0KHOCTHBIE JIMLA, IPUHUMAaBIIME
ydyacTue B pa3padoTkKe, pacCMOTPEHUH, IPUHATHH, YTBEP/KICHUHU
padoyeii mporpaMmsl.
Jannas nporpamma npuHsTa negarornyeckuM coserom llkonsr 'BOY COII «OL» noc.
Monsakos, MNMpoTtokon Ne 1 ot 28.08.2021 r., yrBepxkaeHa Jupexkropom konsr 'HOY COII
«OI» noc. Ionaxos Huanosckum B. 1.

5. Ieab peaju3auuu NporpaMmabl.

Llenu u3y4yenus GU3MKKA B OCHOBHOM LIKOJIE CIIETyOIIHUE:

* YCBOCHHE yYAIIUMKCS CMBICIIa OCHOBHBIX HAyYHBIX MOHATUH U 3aKOHOB (DU3HKH,
B3aUMOCBS3U MEXIY HUMU;

* (hopMHpOBaHHE CUCTEMBI HAYUHBIX 3HAHUN O MPUPOJIE, €€ PyHIaMEHTAIbHBIX
3aKOHaxX JJIsl IOCTPOEHUS MPEACTABIECHUS O (U3NUECKON KapTHHE MUPA;

* cucTeMaTu3alys 3HaHUil 0 MHOr0oOpa3uu 0ObEKTOB U SIBICHUN IPUPOJIBI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U O 3aKOHAaX (DU3HMKU JJI1 OCO3HAHUS BO3MOKHOCTH
Pa3yMHOTI'O UCIIOJIb30BaHUs JOCTHKECHUN HAYKU B JAJIBHEUIIIEM pa3BUTUU LIUBUIIN3ALINY;



* hopMupoBaHUE YOSIKICHHOCTH B TI0O3HABAEMOCTH OKPYKAIOIIETO MUPa
U JOCTOBEPHOCTH HAyYHBIX METOJIOB €T0 U3yUCHHUS;
* OpraHu3aLus HKOJIOTMYECKOT0 MBIIUIEHUS U LIEHHOCTHOI'O OTHOIIEHHUS K IIPUPOJE;
* pa3BUTHE TIO3HABATEILHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEH ydaImumxcs, a
TaK)Xe UHTepeca K PaCUIMPEHUI0 U yIIIyOJeHU 0 (PU3MUeCKUX 3HAHUH.

6. Hcnosb3yemMble TeXHOJIOTHH.
Ypoku GU3UKH PU3BAHBI PEATU30BBIBATH JAHHYIO KOHIETIINIO Yepe3 TAKHE TEXHOJIOTHH
o0yueHus Kak:
- TeXHOJIOTHUS TIPOOIEMHOTO O0yUSHHS
- TeXHOJIOTUS MCII0JIb30BaHMsl OMIOPHBIX KOHCIIEKTOB
- IPEIMETHO-OPUEHTUPOBAHHBIE TEXHOJIOIMHU (TexHOIOTrUs AU hepeHnpoBaHHOTO
00y4YeHHs, TEXHOJIOTHsI KOHIICHTPUPOBAHHOTO O0yUYCHHUS)
- TEXHOJIOTHUS UTPOBOT'O 00yUYEeHUS (BUKTOPUHBI, KOHKYPCHI, "MO3TroBO# mITYpM" | T.1I.)
- IMaJI0rOBbI€ TEXHOJIOTUU
- komnbroTepHble TexHonoruu, MKT (npe3zentanuu, Tpanchopmanus TeKCTa,
TECThI, UCTIOJIb30BaHuE VIHTepHET-pecypcoB, MyJIbTUMENA ONOINOTEKH ILIKOJIbI, BBIIIOJIHEHNE
TBOPYECKHUX padoT)
- COLIMOKYJIbTYPHO-aalTUBHASI TEXHOJIOTUS
- 3710poBbecOeperaronas.
7. TpeOoBaHMA K YPOBHIO IOATOTOBKH 00Y4YaIOIIMXCS.
JINYHOCTHBIMH pe3yibTaTaMH 00ydeHUs (PU3UKE B OCHOBHOM LIKOJIE SIBJSIOTCS:
* c(OPMHUPOBAHHOCTh II03HABATENIBHBIX HHTEPECOB, MHTEIIEKTYalbHbIX
U TBOPYECKUX CIIOCOOHOCTEN ydaluxcs;
* yOSXKJICHHOCTh B BO3MOYKHOCTH ITO3HAHUS IPUPOBI, B HEOOXOAMMOCTH
Pa3yMHOT0 UCHOJIb30BAHUS JOCTHKEHUN HAYKU M TEXHOJIOTUH Ul JalbHEeHIIero
Pa3BUTHS YEJIOBEUECKOr0 OOIIECTBA, YBaXKEHUE K TBOPLIAM HAyKH U TEXHUKH,
OTHOIIECHHE K (PU3HKE KaK AIEMEHTY 00I1e4eI0BEYECKON KYIbTYphI;
® CaMOCTOSITEIbHOCTh B TPUOOPETEHNU HOBBIX 3HAHUN U MPAKTUYECKUX YMEHUI;
* TOTOBHOCTb K BBIOOPY ’KM3HEHHOTO ITyTH B COOTBETCTBUU C
COOCTBEHHBIMU MHTEPECAMU U BO3MOKHOCTSIMH;
* MOTHBAIU 00pa30BaTEIbHON IEATENFHOCTH IKOJbHUKOB Ha
OCHOBE JINYHOCTHO OPUEHTHPOBAHHOTO MOIX0/4;
* (hopMHpOBaHKE LIEHHOCTHBIX OTHOIIEHUN APYT K IPYTY, YUUTEIIO,
aBTOpaM OTKPBITUN U N300pETEHUH, pe3yabTaTaM 00yUeHHUS.
MeTtanpeaMeTHbIMH pe3yJIbTATAMM 00ydeHUs (PU3UKE B OCHOBHOM IIKOJIE ABJISIOTCS:
* OBJIaJIEHUE HABBIKAMH CAMOCTOSITEIBHOIO TPUOOPETEHHS HOBBIX 3HAHUN, OpraHU3aluu
y4eOHOI IesTeTbHOCTH, IOCTAHOBKH 1ieJIeH, MIJITAHUPOBAHUS, CAMOKOHTPOJISL M OLICHKH
PE3yJIbTaTOB CBOEH AESATEIbHOCTH, YMEHUSAM MPEIBUIETH BO3MOKHBIE PE3YIbTaThl
CBOUX JICHCTBUI; TOHUMAHNE Pa3IMuuil MeX1y UCXOAHBIMH (DaKTaMH U TMIIOTE3aMU
U1 X OOBSICHEHUS,
TEOPETUYECKUMHU MOJIENISIMHU U PeaTbHBIMH O0BEKTaMH, OBJIa/ICHUE
YHUBEPCAJIbHBIMH YU€OHBIMH JEHCTBUAMHU HA IPUMEPAX TUIOTE3 sl OOBACHEHUS
M3BECTHBIX (DAKTOB M HKCIIEPUMEHTAIBHOM MTPOBEPKH
BBIJIBUT'AEMBIX TUIIOTE3, pa3pab0OTKH TEOPETUYECKUX MOJIEIEH MPOIEecCCOB HITH
SIBJICHU;
¢ (opMHpOBaHNE YMEHUI BOCIIPUHUMATh, IepepadaThIBaTh U MPEIbABIATH
nH(OPMAIIHIO B CIIOBECHOM, 00pa3HOI, CHMBOJIMUECKOH (hopMax, aHATM3UPOBATh U
nepepadbaTbIBaTh MOJYYEHHYIO HH(OPMALIMIO B COOTBETCTBUHU C TIOCTABICHHBIMU
3aJladyaMH, BbIIEISATh OCHOBHOE COJIEpKaHNEe MPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI U U3JIAaraTh €ro;
* IpHOOpETEHHE ONBITa CAMOCTOSTEIHHOTO TIOMCKA, aHATN3a U 0TOOopa
HH(bOpMaIII/II/I C UCIIOJIb30BAHUEM PA3JIMYHBIX UICTOYHUKOB M HOBBIX



MH(POPMAIIMOHHBIX TEXHOJIOTUHN IS peIIeHUs M03HaBaTeIbHbBIX 33/1ay;

® pPa3BUTHE MOHOJIOTUYECKON U JTUAIOTMYECKOW PEYM, YMEHUS BBIPAKATH CBOU
MBICIM U CHOCOOHOCTH BBICIYIINBATh COOECEAHMKA, TOHUMATh €0 TOYKY 3pEHHUS,
IIPU3HABATH IIPABO JPYroro 4ej0BeKa HA HHOE MHEHHUE;

® OCBOCHHE IIPUEMOB JICUCTBUI B HECTAHIAPTHBIX CUTYaLUAX,
OBJIa/ICHUE 3BPUCTUYECKUMHU METO/IaMH pEILIeHUs TpodIieM;

* (hopmupoBaHue ymMeHuil paboTaTh B IPYIIIE C BBIMOJIHEHUEM PA3JINYHbIX
COLMAJIBHBIX POJICH, IPEACTABIATh U OTCTAUBATH CBOU B3IVIABI M YOEXKIEHUS,
BECTHU JHUCKYCCHIO.

8. Metoabl u GopMBbI OLIEHKH Pe3yJ1bTaTOB OCBOEHHS.
C IEJIBI0 ONITUMU3AINH Y4eOHOM eI TeIbHOCTH yYaIluXCs
UCTOJIB3YIOTCS cleaytomue GopMbl OpraHu3aiuy yueOHOTO MporLecca:
- MHIUBUAYalbHast paboTa;
- MHIUBUAYaAIbHO-TPYIIOBast paboTa;
- TpynnoBas pabora;
- pabora B napax;

- HETPaJULMOHHBIE YPOKH: YPOK-UCCIIETOBAHNUE, YPOK-TIPAKTUKYM,
YPOK-CEMHUHAp, YPOK-IIpe3CHTALHA.

OueHka ycBOEGHUsI 3HAaHUN M yMEHUH B IIpeAiaraeMoM y4eOHO-METOANYECKOM Kypce
(U3HUKH OCYIIECTBIIACTCS B TIPOIIECCE MOBTOPEHUS U 000OIICHMSI, BHITIOTHEHHS TEKYIIUX
CaMOCTOATEIbHBIX padOT Ha 3Tale akTyalu3allly 3HaHUH U Ha JTarne MOBTOPeHHU,
3aKperieHUs U 00001EeHNS N3YYEHHOTO IIPAKTUYECKU Ha KaXKA0M YpOKe, [IPOBE/ICHUE
TEKYIIHUX U UTOTOBBIX KOHTPOJBHBIX pabOThI, COEPKAIINX 3aaHHs PA3HOIO YPOBHS
CIIOHOCTH: 33JJaHUsI HEOOXOAMMOT0, TPOrPAMMHOI0 ¥ MaKCUMaJIbHOTO YPOBHEH, pH
9TOM YYCHUKHU JOJIKHBI BBIITIOJIHATL 3a/IaHU HeO6XOI[I/IMOFO YPOBHS U MOT'YT BBI6I/IpaTB
3a7laHusl IPYTUX YPOBHEH Kak JOMOJHUTENIbHbIE U He0Os3aTelIbHbIE.

[TonoxuTenbHbIE OLIEHKU U OTMETKH 3a 3a/1aHUs TEKYILHUX U UTOTOBBIX
KOHTPOJIbHBIX Pa0OT ABJISAIOTCA CBOEOOPa3HBIM 3aU€TOM MO U3yyaeMbIM TeMam. [1pu
3TOM CPOK TOJIy4eHHsI 3a4€Ta HE TOJHKEH OBbITh ®KECTKO OrpaHHueH (Hanpumep, Y4eHUKU
JOJDKHBI CIaTh BCE TEKYILUE TEMBI 10 KOHIIA YETBEPTH ). DTO YUUT IIKOJIBHUKOB
IUTAaHUPOBAHUIO CBOUX JelcTBUl. Ho BUaeTh pe3ynbTarhl cBOei padoThl IIKOIbHUKI
JOJDKHBI IIOCTOSIHHO, 3TY POJIb MOKET UI'PATh BHICTABIICHUE OLIEHOK B 3JIEKTPOHHBIN
JKYpHaJ 1 DJIEKTPOHHBIN THEBHUK.

HakormuieHne o1ieHOK ITOKa3bIBACT Pe3yJIbTaThl IPOABUKEHUS B YCBOCHUU
HOBBIX 3HAaHUM U YMEHMM KaXJbIM YUYCHUKOM, Pa3BUTHE €r0 YMEHUN JEHCTBOBATD.
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