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Hosicunteasnas JANHCKa

aHHas pabovast Tporpamma o H3Hke it 10 knacea paspaBoraua Ha OCHOBE:
1. ttﬁqepamuum mcl;;apc'memom(bcmmapm cpemHero fgﬂ!{;m Obpazosaryig (BI'OC COO), yreepmuensoro nprxasom MuroGprayku Poccuy
ot 17.05.2012 Ne 413 (pen. oy 26.06.2017) ) ' P
2. IpumepHoli ocaoBnof ObpasopaTesHol TporpaMMe! cpenHero ofimero 0bpazosanns, omobpenoi petnenuen (enepaapHoro ye
METOZIECKOro ofbenireny o odmemy o6pazosarmio (ipoTokoxn or 12.05.2016 Ne 2/16)
3. O6pasoBarens noj porpammst MOY Tuues Ne 3 or 28.08.202]

- ABTOpCKOH mporpamms: o Dusuxe mnst 1011 xnacess abieobpasosarensrix yapexaennt (Dpodunbsiei yposens). Astopsn: IS5 Mskuires,
Byxosuer, HH. Corcxuj, M.: IIpoceemenne, 2021 r.

Ocymectanenie paboueii mporpanm IPCAIONEraeT HCHONE30RAHHe CIIEZYIOWEro yueGHO-METONIIECKOTO Kﬂhlffﬂem"f exme. 2021
Mstkmues I 5. Quzpxa: Yueb. mis 11 gn, obmeobpazosar, YUpeKnenuh / I'5l. Maxumes, B.5. Byxosnes, H.H. Corexuii — M.: [Ipoceemmenye, .

HO3HaHAs NPEPOJIEL
OBIIAZICHUE YMEHHaMY IIPOBOMHTE Haﬁﬂmermsr, [TAaHAPOBATh H BEOIOTHSTE SKCHEPHMEHTEI, BRIARUTATE TRIIOTCIBI | CTPCHT: MOJEnH, HPHT:;?E
UOIYHEHHBE SHANKS 10 (puskxe s 0BbaCcHeHNs pasHOOGpasHnX (uzrueckux mBrenni n cpoiicTs BEIIECTE; NPAKTHIECKOro HCHONL3
dasvgecux 3HAHUH; ON{eHHBaTY AOCTOBEPHOCTE CCTECTBEHHORAYYROM aml}opmamm; . wif 110 ke
Pa3BHTHE 1I03HABATEIILHEIX HHTEPECOB, HHTEMNEKTY ALY 1 TBOPYECKHX cocoBHOCTE I B nponecce nprobpeTenns sHAHUH U YMEH

C UCHCNB30BAHAEM pas kg HCTOUHRKOB HHGOPMANHY 1 COBPEMEHHEIX HE(OPMAIIHONHEIX TEXHOJNOTHIA;

COOCTBEHHOM Ku3my, PalHOHATLHOTO LIpHponOnOB30BaHNs 1 OXPaKE! OKpYy:Ratowei cpexnsi, .



® @ © ¢ @ o

3adauu puebnozo npeomema
Conepixanre ofpazopanps, NPEACTABICHHOE B OCHOBHOM WIKONE, PAEMBACTCH B CICOYIOMHX HalPaBIeHHAX,
(hopmupoBanus ocHoB HaygHoro MHDPOBO33pERnd
PasBUTHS HHTCIINEKTYANBHBIX CIOCOBHOCT ! yHamuxces
PA3BATHE NO3HABATENLHLIN HHTEPECOR INKOMLHAKOE B IPOLEcee H3YUSHUS (PHIHIH
3HAKOMCTBO C METOMIaMH HAYYHOTO TIO3HASU CKpY:KaIOmero Mupa
TOCTAHOBKA IpoOIeM, TPeOYIOMMX OT yyarmmxes CaMOCTOATENLHOM NeATeNLHOCTH M0 HX Da3pEITCHUIO
BOOPYKCHHE IIKOTBHYKA HAYUHBLIM METO0M NO3HABHS, TO3BOJIIOLIKM ITOJLYYaTh OGHEKTHRBHBIE JHANMS 06 OKpY>KaroIeM Mupe

Obueyuebnvie ymenus, nassixcy 1 crocobul desmensrocmu
Pabowas nporpamma NPEAYCMaTPHBAET (PODMAPOBAHME Y IIKOTBHHKOR ofmeyueburx ymenuii u HABBIKOB, YHHBEPCANBHLIX crocobos

ACATEILHOCTH H KIIOEBBIX KoMneTenuail. ITpropyTerams mm mxosHoro Kypca (pH3NKH Ba 3TAIE OCHOBHOI'O OBIIEro 06paIOBAHNS SBIIOTCH:

Mosnasamensnan deamenvnocmep:
HCIOIL30BAHAE [T NO3HAHHS OKPYMAONEro Mupa PasIMAHBIX ECTCCTBENHO-HAYYHBIX METONOB: maGmoperma, H3MEPEHHS, IKCIIEPHMEHTE,
MOJETHPOBRHUS
(hopmupoBanne ymeumii pazmuars harrel, rHTOTesL, TpHYHELL, CIIEACTBHS, JOKA3ATEIILCTEE, 3aKOHEI, TEO PHI;

OBJIaZeHHe aNeKBATHEIME COCOGaMy perienys TEOPETHHECKHX 1 SKCIEPUMEHTANLHEIX 3a144;
NprOOPETEHHE ONBITA BEIABIKEHUS [HIIOTE MU 0O ACHEHIS H3BECTHBIX (JAKTOR M IKCIIEPHMEHTATEHOI IIPOBEPKH BBIIBATASMEIX [HITOTES.

Huthopriayuorno-rosmynuxamuenan desmensnocim ?

BIZAICHAE MOHQIIOIHYECKOH i Aanoruaeckoi peusio. CoocobmoeTs TIOHUMATE TOUKY 3peHHs coDeceTHAKA | IPUIHABATH IPARO HA HEOE MHEHHE;
HCTIONB30BANKE JJIsl PEIICHHS 103HARATEIBHBIX 1 KOMMYHHKATHBHBIX 38[1a¥ pad/IHIHBIX HCTOYHUKOR HE(OpMATHH,
Pedprexcusnan desmensriocme:
ENIE/ICHUE HABBIKAME KOHTDOJMA M ONEHKH CBOSH ACHTENEHOCTH, YMEHHEM OPELBHIIETH BO3MOIKHEIE PE3YILTATE] CBOMX JeiicTRui
Opranm3amii yueOHol esTensEocTH: HoCTAROBKA HEIH, IIAHAPOBARKE, ONPEAENEHHUE ONTHMAILHOTO COOTHOMEH S [E/TH 1 CpeJCTE.

Tpebosarnun K yposuio nodzomosscu sui VCKAUKOR

B pesynerare u3ysenns dusniu na Gazosom Y¥POBHE VHEHHMK NOJIKEH

IHAMBMOHUMAS
CMBICT TIORATHI: (H3KMeckoe spieHue, THIOTE3], 3AKOH, TSOPHS, BELIECTBO, B3AHMONEHCTEHE, AMEKTPOMETHHTHOE [IONe, BONIHA, (JOTOH, aToM,
2TOMHOE ATPO. HOHM3HPYIONIHE U3TYYEHH s, ITAHETA, 3Be3 4, ranakTHka, Beenrennas; i
CMBICT (DH3AYECKUX BenHudn: CKOPOCTD, YCKODEHHE, Macca. CHIIA, MMITYNBC, paboTa, MEeXAHHYCCKas SHEPIH#, BHYTPEHHAS SHeprua, abcomoTtan
TEMICPATYPA, CPENHSS KHHETHIECKaS SHEPTAL GacTHI BELICCTBA. KONMHECTRO TEINIOTH], MNEMEHTADHDII MEeKTpUYecKuil zapan;



® CMBICH (DU3HYECKHX 33KONOR KaccHyecKkoll Mexanuiy, BCEMHDHOrO TArOTCHMS, CcOXpaHeHus SHCPIiH, ¥MIYNBbCA B 3NMEKTPUHECKOrD 3apsa,
TEPMOIMHAMEKH, SMeKTPOMAHHTHOL HHAYKUHH, (BoToadderTa;

® BKnan pOCCHHCKHX I 3apySemupix YHCHBIX, 0Ka3aBINHX HAHGOMLITee BITHAHHE Ha pasBATHE QE3HKy;

yatens

¢ OOHCEHIBATL W OOBACHATS (mauueckiue ABICHHA H CBOMCTBA Ten: JBukenue HEBECHRBIX TEll M HCKYCCTBEHHBIX CHOYTHHKOB 3eMNE;, CROHCTBA ra308,
WHAKOCTSH I TEEPABIX TeJ; HIEXTPOMATHATHYIO MHAYKIHIO, PaCTIPOCTPaHEHHE SIeKTPOMArHHTHBIX BOTTH; BOJIHOBLIE CBOHCTRA CBETA; MATyYeHue I
IOTMOIEHHE CBETA ATOMOM; tborosdderr;

® OTRHMATE THTIOTE3LI OT HAYYHBIX TCOPHI; IENaTh BLIBOAK HA OCHORE SKCOCPHMCHTANBHEIX MAHHEIX; TPHBOIHTE IPAMEDI, MOKA3LIBAIOINHE, TTQ:
HaOmoOACHHA SKCIOEPHMEHT ABITIOTCA OCHOBOI AR BEINBIDKEHHA THIIOTES H TEOPUH, mo3BoNTIOT MPOBEPUTE MCTHHHOCTH TEOPETHYECKHX
BBIBOIIOE; (hu3uUecKas TEOpHA ZaeT BOIMOIKHOCTE 06 LICHITE H3BECTHEIE ABNCHUS OPHPOILL H HayqHEle (aKTEL, NpecKasLmaTs enre HEH3BECTHEIE
ABJICHHA;

® TPUBOXHTE OPUMEPLL NPAKTHYECKOrD HCLONB30BAHUA (DH3MYECKUX sHammil: SAKOHOB MCXAHHKH, TEPMOIWHAMEKH 4 DNEKTPO/MHAMUEKN B
JHCPreTHKE, DA3NIYHAIX BHIOB JNCKTPOMATHHTHEIX H3NYYeHHH s PasBUTHSL pafgHo A TENCKOMMY HHKaLMi, KBAHTOROI (puspku B cosmamuu
AAEPHOH 3HEpreTHKY, nasepon;

® BOCIPMHHMATE B HA OCHODE MONYHCHHBIN 3HAHMIT CAMOCTOSTENbIO OTCHHBATE HHYOPMALHIO, CoAepamyloca B coobmermmx CMM, Hurepaere,
HAYSHO-TIONY ISPHbIX CTATBAX,

® obecmevenus GezomacmocTy KH3HEREATENLHOCTH B mponecce HCIIONB30EaHNS TPAHCHOPTHEIX CPEACTE, BrITOBBIX AMEKTPONpHOOPOB, CpeacTs
Pagno- B TeNeKOMMYHUKALIHONHOR CBS3H;

® OUCHKH BIHSHHT HA OPTHM3M YeI0BeKa I APYTHE OPralMaMbl 3arpsaaHesms OKPY¥aioIeH cpeas:;
PAlHOHANEHOTO NPHPONOIIONL30BAKES T SAATEL OKPYIKatomeit cpeypy,

Conepixanne kypea huzmecu
INEKTPOAUHAMHKA '(npo.:wmrcemiej 9 q)

MarnuTnoe moure. Bsamvozeiictere Toxos, Marnurroe mose, WMenyxuas marsmrhoro mois. Cnna Ammepa. Cuma Jloperna. MarsuThse
CBOHCTBA BeINecTRa.

Dpoumansroie Jmﬁopmrwpﬁme Padornin:
1. Habmonenue HEACTBIS MArHATHOMO nona ua ro.



2. HMzyueune seienus SHEKTPOMarHUTHOM HHIY Iy,
Yuampuiicss mayumrses:
- JaBarb OIIPEHETEHMS MOHITHI: MarsnTHO® mofe, MumyKIHs MarHuTHOTO TOMH, BUXpEeROe none, Cuna Awmnepa, cuia Jopernua,
theppomarneTux, HOMEH, Temneparypa Kiopu;
- AasaTh onpeaenenue CAHHAIA HEAY KN MarHATHOTO [10JIA;
= NEPEYHCHATE OCHOBHLIE CBOMCTBA MaruuTHOrO Toms;
- B300padKaTh MarEnTHEE RN HOCTOSHHOrO MarmuTa, NpAMoro TIPOBOJHAKA C TOKOM, KATYIIKH C Toxowm; - alnroaars B3auMonelcTRHe
KaTyillkH ¢ TOKOM H MATHATY, MarMUTHOH CTPENKH ¥ MPOBOOHHKA C TOKOM, NEHCTBHS MATHETHOTO MOJis Ha JBMKYINYIOCH 3aPsieRH Y0
YacTHIy;
- popmynmporats sakon Amrniepa, rpasms erg NPAMEHHMOCTE;
- OHUPENCIIATE HATIpaBieHue MHHMiL MATHATHOM MHAYKIHE MATHHTHOTO 0/ C MOMOLIBIO NpaBHIIa Oypapumxa, nanpasnenne BEKTOPOB CHJILI
Asnirepa 1 ceuist Jlopenna ¢ HOMOIIEIO NpaBuna Kesolf pyiu; - HPEMERATE 3aKoH AmMmepa u thopmyIty mnst BEHCTeRET CHIILI Jloperna mpu
PeIueHunr 2anay;
- TCPCAHCIATE THOBE BEeNIECTE mo MarEHTHLIM CBOMCTBAM, Ha3zprRaTs CBOHCTBA [Na-, napa- #@ (deppomarnermios; - H3MEPATL CHIY
B3aUMONEHCTBISA KATYIIH ¢ Toxom H MAarHuTa.

KOJEBAHMA M BOAHDI (21 q)
Mexanunyeckne i WIEKTPOMATHATHBIC KoeOarns (13 w)

CeoSomubie konebanus. Maremaruaecknit masrmme, lapmonuseckue  konebanus, AMIUTITYNE, TepHON, wacTora asa xomeBamurit,
Bemynenssie xonebaxnus, Pesonarnc. AproxoneGamns,

Caoboxmsie xonebamuy » KoneGatensHoM konType. Ilepron croGomunne SliexTpHyeckux KoneGarmit. Bomyxaemmsie konebanns. [lepemennpii
ANEKTPHIECKANR TOK, AXTHBHOE CONPOTABNICHKE, EMKOCTE 1 HHAYKTHBHOCTE B IENN NEPeMEHHOro Toka, MomrocTs B Hemn mepeMerEOro Toka,
Pesonanc B anextpruecioii Heim.

F'eneprposanue snepram, Tpanccpopmamp. Ilepenana JNEKTPHYECKOI SHeprim.

Yaanmiica nayanrsen:
- JaBath OpefiencHms: konebanms, KoneGaremaay CHCTEME, MEXanHYecKue Konebanus, rapMOrHUecKye KoneBaxng, cBobozHbIe KoneGanmsz,
laTyxaiorme xonebanms, BBIHY KACHAEIE Konebanus, PE30HaHC, CMemenye, AMIUIATY 13, IEPHOT, YAaCTOTE, COBCTIeHHAS 9acToTa, (haza;
- HEPEYHCIATE YCIOBHS EO3IHHRHOBEHMS Konedanui, TPHBOAMTE IPHMEpRSI KonebaTensHex CHCTEM, - OMHCHIBATE MOJNENTH: NPYKAEEETH
MAaATHHK, MaTeMaTHYeCKHii MagTHHIC,
~ NICPEYHCIATE BHAL! KONe6aTems oro ABHKEHNST, BX cBOHCTRA:

: = Pacllo3HABATH, BOCOPOM3BOAUTE, HAGONaTS TapMOHHHECKHE KoneGanus, ceofonHEEe, Konebanus, saTyxaonme KOonebanns, BRIHYN/IeHHETe
Konebanms, pezouarc;
- HEPEHHCIIATS CrlocoGul noiyeHs CBOOOLHBIX U BEIHYKICHH bIX MeExanuuecinx xonebanuii;



- COCTABNATL YPABHEHME MEXAHHYECKHX KOAeGaHuil, 3anpCHBaTE ero PCIICHHE, OMPEACHATh 110 YPaBHEHHIO KONEOaTeNsHOro NBMIKCHES

napaMeTpel KoneGanus;
- NPENCTABNATE 3ABUCHMOCTD CMELIEHMS OT BPEMEHH OpA KONEDAHHUSIX MATEMATHYECKOTO M NPYXMHHOTO MANTHHKA

TIO rpaHKy XapakTepuCTHKN: AMILUTATY 1y, MEPUOJ i HACTOTY:
- HAXOIUTE B KOHICPETHEIX CHTYAIHSAX 3HAYCHNS [IEPUONE MATEMATIIECKOrO | IPYXHHHOTO MAATHHKA, SHEPIUH MASTHHKA;
- 0bBACHATS ripeBpamerms SHEPrHM MpH Konebanuax MaTeMATHIECKOTD MASTHHKA 1 TPY3a Ha NPYIKHHE;

- HCCIENOBATE 3@BHCHMOCTE neproaa xorebauus

rpaduEecKy, onpeneTsaTy

Mexaumyeckne H 31eKTPOMATHUTHEIC BO/IHED (8 4)
Ipononsnrie u monepeursie BomHH. Hnmna somssr. CKOpOCTh PACHPOCTPAHEHNS BONHEL 3eyKossie BosHEL MuTepdepenms Boym.
Wsmyuenne snextpomarsnTsny pomm. Crofictsa SNEKTPOMArHATHEX BOSH. Ilpmunun pammocsssu. Tenemmmenwe. IMpumimn [oiirernce.
Ludpaimn sonm.
Dponmansrvie Aabopamepiivie padomy:
1. Oupenenenne YCKOPERHUS CBODOAHOr0 MaieHus IIPH HOMOITH MaSTHHKE
2. Habmoperue KeliCTBIR MATEATHOrO HONS HA TOK

Yuammiicn nayunreea:
- ABBATH ONPENENCHAS TIOHATHI: 37eKTPOMATHHTHOS TONE, BUXPEBOC SIEKTPHYECKOE IOJE, BCKTPOMACHHTHBIE BONHBI, CKOPOCTE BOJIHBL,

AUTHHA BOIHEL (asa BOJHLI, OTPaKEHHE, NPETOMIICHAE, OTIOIHeHne, HHTepQEpeHLns, AR PaKIHI, HONEPEYHOCTD, MOLIPH3AIHA K TPOMAT HUETHEIX
BOIR, PagHOCBA3b, PajiHONOKALMS, aMTUIATY AHAS MOZY JISIIHS, ETeKTHPOBAHNE,

- 0OLACHATE B3AMMOCEASE NEPEMEHHELX SICKTPHIECKOTO H MATHWTHOTO TOJeH;
- PHCOBATE CXEMY PAacOpOCTpaHEHAs HMEKTPOMArHHTHOM BOJHLT; - HEPCHHCISTE CROHCTEA M XAPAKTEPHCTAKA HEKTPOMATHETHELX BOJH;

- PAClO3HABATE, HAOMIONATE 3JIEKTPOMATHHTHEIE BOIHEL, M3IYUEHHE, IIPHEM, OTpaXeHHWe, NOIOLIEHHE, uHTEPQEPEHIII0, mabpaKinEo,
lonapuaarnmo MEKTPOMATHETHBIX BOJTH;

- HAXOIHTE B KOHKPETHEIX CHTYAUHSIX IHANCHH X8pAKTEPHCTHK BOJIH: CKOPOCTH, YaCTOThI, /JHIEL] BOIHEL, PasEoCTH (as;

- O0BACHATS MPHHTH PaIOCEsA3H H TeNeBH RSHHI.

OnTuKa (18 4)
T'eomerpuieckas i BoHORAS onTuKa (15 1)
3aKon mpenomMerus caera. [lonmoe BHyTpennee orpanenne. Hpuava. Gopmyna Torkoit munssl. TTonyuenne H300PKEHAS C TOMOIILIO JTHH3EL
Onruueckue npubopst. Mx paspemaioiias coocobHOCTS, CBETOANEKTPOMATHHTHEIE BOJHEL Cropocth cBeTa H METOJEL &8 H3MEepeHks. Aucnepcas
ceera. Mrrepdepenmis ceera. Korepentrocts, Tudpaxums ceeta, Jappaxuontas pemerika. [lonepeunocts cuerorx Bom, Ilomapuzaims ceera.

Mznyuenme n cnexrpr, Iicana SNEKTPOMArEWTHBIX BOJIH,



Yaammiics nayunthen: - gasats OTIPEACJICHI NOHATEMH: CBET, KOPIYCKYJisSpHOBOIHOBOMN AYali3M CBET4, FeOMETPHYECKAS ONTHKA, CBETOROMH
JIYH, CXOpOCT: CBETA, OTpaKeHMe CBETA, NMPENOMICHHE CBETA, MOIHOC OTPAXKEHHe CBETA, Yron NajeHns, yrod OTPaXEHASl, YrON TPeTOMICHIA,
OTHOCHTENEHBIH NOKA3aTeb HPETOMIEH A, A0COMIOTHL HOKA3ATENE NPEIOMIICHNS, IUH3A, (BOKYCHOE PACCTOSHHE NHH3H, ONTHYCCKas CUNa THH3EI,
ARCTICpCHA cBeTa, uHTephepenuus crera, Tu(pariuoEHas PELIETKa, MONAPHALMS CBETA, CCTECTBEHHEL! CBeT, MIIOCKONOJIAPH20BAHHELLH CBeT;

- OTHCHIBATH METO/b! H3MEPEHIS CKOPOCTH CReTa,

- TICPSTHCIATE CBOMCIBA CBETOBEIX BONH; - PACIO3HABATh, BOCHPOH3BOANTE, HAOILOZATE DPACTIDOCTPZHEHHE CBETOBLIX BOJIH, OTpaKeHHe,
pEnoMAcHIe, NOrNOLEHHE, THCHEPCHIO, HETEP(EPEHIINO CBETOBEIX BOIH:

CREYUANLHOL MEOPUY omHoCUmensHocmy, PengTHERCTCKAS IunaMyka. CBsa3s MACCH B SHEPIHH,
Dponmansusre Rabopamopnsie paGomot
1. Msmepenue noxasatens TPENOMIIEHNIS CTERNA.
2. Oupepenesne doxycroro pacerosEms i onrHYecKo CHITBI JTUHT3EL

Yuamuiicn mayuprsen:
- (lopMynHpoBaTs npueEEn odiresca, saxoms: OTP@KCHEA ¥ NMPENOMNCHAS CBETA, TPaHWIBI UX TPHMEHHEMOCTH; - CTPOHTE XOX ayuciH B
MI0CKONApAIENEHO] IIacTHHE, TPeYToEEoH Npu3Me, ToRKOll IMHse;
- CTPOHTE u306paskeHne IPEAMETA B IIOCKOM 3EpHaTe, B TOHKOH MAn3e;
- NEPEYHCIATE BRIEL JIMH3, KX OCHOBHLIC XapACTEPUCTHK — ONTHYECKHI HEHTD, [IABHAS ONTAYCCKAS 0Ch, (boxyc, onTHueckas cuna;

KBAHTOBASA ®U3HUKA (18 u)
Ksanrosas onTuxa u avomeas duzuka (9 u)
Temnosoe usiyuenne. MHocrosmnas Mnamxa, @oroadierr. Vpasaenne Difmmrreiina ma hoToadderra. Pororsr. Omuirrr Nebenena i Bapmiosa,
Ctpoenue atoma. OnprTe: Pesepthopna. I(sanTossie nocTynarel Bopa. Momen atoma sonopona mo Bopy. Tpynmocra Teopusn Bopa. Kpauronas
Mexanuka. [unoresa xe Bpoiins. CooTromenne Heonpezenexnoctell I'eiisentepra. Kopryckynapro-somosoii Ayamasm, [adpaxuus 31eKTpOHOB.
Jlazeper,
Yuamuiica nayynrses:
- MaBaTE oNpenenchuA NOHATHH: (oTodphhekt, KsauT, ToK HACBIICHNS, 3a/epiuBAIONee HANPsRCHNE, paboTa BEIXoua, KpacHas rpanuna
doTosddexra; - pacnosuasary, nabmozars sBxerne Gotosddexra; ' '
= OIHCHBATE OLITE! CToNeTORA;
- (hopmymposars runoresy [Inavka o kanTax, 3axons: ipoToagipexra;



= AHANMM3UPOBATH 3aKOHEI (oToadiperra;

- 3AIMCLIBATE W COCTABIITE B KOHKPETHEIX CHTYALHSX Ypasrenue DitHireiina s orosdhexra u naxomurs ¢ ero NOMOLBI0 HEH3BECTHLIE
BENWIHHL

= IPHEOIUTE NPHMEPLT Henomh3oBarus oToadderra;

- ODBACHATH CYTE KOPIYCKYIMIPAO BOIHOBOTO qyany3mMa;

- OMHCLIBATE ONBITS! JIeheAena M0 HaMePERMIO MABNEHES CBeTE 1 NOATBEPITAIOIIEX CONKHOE CTPOSHKE ATOMA,

PHIAKA ATOMHOTO sIApA 1 IMEMCHTAPHBIX YacTh (9 4)

Meroner peracrpanzu MICMERTAPHEIX 4ACTHI, PamuoaktusHbIe npespamenns. 3akom PAHOAKTHEHOTO paciafa ¥ €ro CTaTHCIHYCCIHii
xapakrep. IIporonro-seiitpormas mMozens CTpoSHus atommoro supa. Hedexr macc u sHeprus cBmau HYKIOHOR B anpe. Jlenenyue i CHHTE3 szmep.
fnepras sneprerara. Ouspia AMEMEHTAPHBIX YacTu. CraTtucTiaeckuii XapaKTep MPOLECCOB B MAKPOMAPE. ARTAYACTHIIEL.

Yaanmmiics nayunTeen:

= NEPEIHCIATE BANET PAAHOAKTHBHOTO PACTIANA ATOMELIX anep;

~ CPaBHUBATE CBOHCTB2 anb(a-, Gera- u FaMMa-I3JTyICHITH; 3AlACHBATS NPaBUIA CMEIICHUS MpH PallFOaKTHBHEIX pacnanax; ONpeNesTh
JIEMEHTEL, 00PasyIONHECs B pesyNsTaTe PATHOAKTHEHLLK PACT2/IOB; - 3AIACHIBATE, OOBACHATE 3aKOH PANHOAKTHBHOID pacnana, ykazupBath
TPAaHHLLL €r¢ NPHMEHEMOCTH, OINpPENENIT: B KOHKPETHAIX CHTYAUHMAX GHCO HEpaCHABINUXCH AEp, WHCHO pactiaBLIMXCA SIEp, MEpHOX
nojIypacana;

- OCPCIHCIATS H OIUCKIBATDL METOL! HAGIIOAEH S | PETHCTPAIAA SNEMEHTAPHEIX TACTHII;

- 3ATHCHIBATE SNEPHEIE DEAKIHH, ONPEAEITATS NPONYKTEl ANEPHEIX PEAKII, PACCUHTLIBATE SHEPrAYSCKAN BEIXOM SAEPHBIX peaKiuii;

~ ODBACHATS NPHHNMIEL YeTpolicTsa i PabOTHI AACPHRIX PeaKTopoB;

ACTPOHOMIA (moBrOpenne) (2 1)
Ctpoerne Conmeunoii cucremsr. Crcrema 3enun — Jlyna, Comame — Grukatimas k zam 3BE3MA. 3BE3/IE] M HCTOMHUKH HX SHEPIH. Coppemernnie
IPEACTABNCHHS O IPOMCKXOIKAEHEH | SROMIONHH Comana, ssesz, ranakrk, IprvermMocTs sakoroR usnky s ofsscers IPHPOIET KOCMAYECKIX
00BEKTOB,

Yuammiicn rayumrses;
- AaBaTL OlpeAeNenns NoHsTwi: nefecHas cepa, OKIIENTAKA, HEOGCCHLIH SKBATOP, NOMIOC Mupa, OCh MEDE, KPYr CKXIOHEHHH, NPAMOe

BOCXOXACHHE, CKIOHEHHe, Tapariake, Napeex, aCTPOROMIYECKAA SHUHMNA, nepurensai, adbemuit, conueysoe 3aTMEHHE, JYHHOE 3aTMeHMe,
TINMaHeTR! 3eMHOM Tpynme, MIBHETEI-TUTAHTEI, 4CTEPOML, METeop, METEOPHT, porochepa, CBETHMOCTE, nporybeparen, mymscap, HEHTPOHHAR
3BE3NA, NPOTO3RE3NA, CREPXHORAA 3BE3/, TanaKkTHKE, KBasap, KpacHoe cMemens e, Teopus Bonsmoro B3DLIBA, BO3pacT Beemenuoi;

=~ BBIICISTL OCODEHHOCTH CHCTEMET 3emas-nyHa;

= PACTIO3HABATL., MOLCIHPORATE JIVHHEIE W CONTHEUHLIE 3ATMEeHU,



Yuebno-memoduueckuii KoMitexm u dononnumensnay Aumepamypa

Msxcames .51, Opanka: y4ed. mast 11 w1, obmeoGpazorar, yapexcaerydi / I'SL Mawames, B.B. Byxoeuer, H.H. Corermit — M.: IIpocremenze,
2014

Dusuxa, 3agauguk, 10-11 wor.: Hocobue mas obmeobpasopar. yupesknermit / Penaxesng A.TL — 7-e man,, crepeorun. — M.: Iipoda, 2015.— 192 c.
DU3HKA: e3xeMeCTIHET] Hay4IHO-METOAMYECKUIT JKypHA Hsnerensersa «[lepeoe cenrsbpsy

Mureprer-pecypes: JNEKTPOHEEE ofpazoBaTeNbHLIe PECYDCE! M3 exuHON Xoirexknum IApPOBEX 06PAa30oBATENEHEX pecypcos (http://school-
collection.edu.r/), waramora Denepansroro UCETPa  HEGOPMAIKOHRO-06pas0BaTe B HEX pecypeos  (hitp://feior.edu.ru/): AR(OpPMaEOHHETe,

Temarmgeckoe TIAHHPOBaHHe

Tema KonmwecTro yacor
17411

OnexrpomunanuKa 9
1,

Konebanus u sonmg: 21
2

Ontoxa 18
3.

Keantopan dusuxa 18
4

HTOro 638




