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IMosicHuTEILHAA 3aIIHCKA

Pabouass mporpamMma cocraBieHa Ha ocHoBe DenepanbHoro [‘ocymapcTBeHHOro craHAapTa,
[IpumepHO# mporpamMMbl OCHOBHOT'O 00111eT0 00pazoBanus 1o ¢pusnke, denepanbHOro 0a3ucHOro yuebHoro
taHa Ans  oOpa3oBaTeNbHBIX yupexaeHuiik P® wu aBropckodt mporpammer: ®usuka. Ilporpammel
o011eo0pa3oBaTenbHbIX yupexaenuid. 7-11 ki M.: [Ipoda, 2008. ArTopsl nporpammser: B.C.JlaHomIeKoB,
0O.B.KopmiyHoBa, k yuyeOHuky ®usnka: yue0. mist 11 k. obmeoOpasosar. yupexaenuii — ['.5.Mskuries,
Bb.b.byxoBues. — 12-e uzn.-M.: IIpocsemienue, 2004. — 336¢.

Pabouas mporpamma agpecoBana ydammmcs 11 kimacca cpemHell o0meo0pa3oBaTeNbHON IIKOIBI U
SIBIISIETCS] JIOTHYECKUM MPOIOJKEHHEM JIMHUM OCBOCHUST (PU3NUECKUX TUCIIUILINH.

B cootBercTBUM C (enepanbHbIM 0a3UCHBIM yueOHBIM IIAHOM ISl 00pa30BaTEeIbHBIX YUPEKACHUH
P® na usyuenme ¢usuku B 11 kimacce orBomutcs 68 wacoB. PabGowas mporpamma mpeaycMaTpuBaeT
obyuenue pusuke B 00bEMe 2 yaca B HEACTIO B TeueHHne 1 yueGHOro roja.

dusnka Kak Hayka o Hanbosee OOIIMX 3aKOHAX MPUPOJBI, BBICTYIIAs B Ka4ecTBe y4eOHOro nmpeaMera
B IIKOJIe, BHOCUT CYILIECTBEHHBII BKJIa/I B CUCTEMY 3HaHUI 00 okpyxatomiem mupe. OHa pacKpbIBaeT poib
HAyKHA B 9KOHOMHUYECKOM U KyJIbTYPHOM Pa3BUTHH OOIIECTBA, CIOCOOCTBYET (DOPMHUPOBAHUIO COBPEMEHHOT'O
HAyYHOTO0 MUpPOBO33peHust. st pemieHus 3a1a4 GOpMUPOBAHUSI OCHOB HAYYHOTO MUPOBO33PEHHUSI, Pa3BUTHS
WHTEIJIEKTYAIBHBIX CIIOCOOHOCTEH ¥ MO3HaBaTEIbHBIX HHTEPECOB MIKOILHUKOB B TIpollecce H3YUEeHUS
(U3MKH OCHOBHOE BHHMAaHHE CJEIyeT YJIeNsATh He repegade CyMMbl TOTOBBIX 3HAHWH, a 3HAKOMCTBY C
METO/IaMU HAayYHOTO IO3HAHWS OKPY)KAIOLIEr0o MHpa, MOCTAHOBKE MpobieM, TpeOyIONHMX OT ydYaluxcs
CaMOCTOSTEILHOW JICATENFHOCTH 110 UX Pa3pelieHuIo.

Kypc ¢u3ukm B mpumepHOW TporpamMme OCHOBHOI'O OOIIEro 00pa3oBaHUsl CTPYKTYpUpYeTCs Ha
OCHOBE PACCMOTPEHHsS Pa3IMYHBIX (OPM JBMIKEHHS MAaTEpPUU B TOPSJIKE MX YCIOXKHEHHS: MEXaHHUYECKHE
SIBJICHUS, TETUIOBBIE SIBJIICHUS, JJCKTPOMArHUTHBIC SIBJICHHS, KBaHTOBbIC siBieHHS. PU3nka B OCHOBHOW
IIKOJIE M3y4Yaercss Ha YpPOBHE PACCMOTPEHHUs SIBICHWUH TNPHUPOJBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH
(U3MKU ¥ IPUMEHEHUEM 3TUX 3aKOHOB B TEXHUKE U IIOBCEIHEBHOM KU3HM.

H3yyenne ¢usukn B o0pazoBaTeJbHBIX YYPE:KIEHHMSIX OCHOBHOIO o01iero o0pasoBaHust
HaNpPaBJIeHO HA JOCTUKEHHE CIeyIOIUX LeJeii:

e VYcBoeHue 3HaHMH O (YHIAMEHTANBHBIX (M3MYECKHX 3aKOHAX M HPHHIUIAX, JIOKANMX B OCHOBE
COBpEMEHHOW (M3MUYECKON KAapTHHBI MHpa; HanOojee BaXXKHBIX OTKPHITHUSAX B 007acTH (HU3HKH,
OKa3aBIIMX OIpeleNsIollee BIUSHUE Ha pPa3BUTHE TEXHUKM M TEXHOJIOTHMM; METOJaX HaydHOro
[IO3HAHUS IPUPOIBI;

e OsnaseHue yMEHWSMHU IPOBOIUTH HAONIOAEHUS, IUIAHUPOBATh M BBIIOJIHATH 3KCIIEPUMEHTHI,
BBIIBUTAaTh THUIOTE3bl W CTPOUTH MOJENH, IPUMEHATh IIOAY4YEHHbIE 3HaHUs 10 (QU3MKe I
OOBSICHEHUST  Pa3HOOOpa3HBIX  (DM3MYECKMX  SBIICHHH W  CBOHCTB  BEIIECTB; MPAKTHIECKOTO
HCIOJIb30BaHUS busnuecKux 3HAHWI; OLIEHUBAaTh  JOCTOBEPHOCTH €CTEeCTBEHHOHAYYHOU
HH(pOPMAITHH;

e Pa3BuTHEe N03HABATEIbHBIX MHTEPECOB, MHTEIICKTYaJbHBIX M TBOPUECKHX CIOCOOHOCTEH B mpolecce
npuoOpeTeHnsl 3HAaHMM W YMEHUH 10 (HU3MKE C UCIOJIB30BAHUEM Pa3IUYHbIX HCTOYHHKOB
UH(OPMALIUK U COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH;

e Bocnuranue yoexaeHHOCTH B BOSMO)KHOCTH ITO3HAHUS 3aKOHOB ITPUPOJBI.

e Pabowas mporpamma mo ¢usmke peanusyercs depe3 (OpMHUpOBaHHE Yy ydaIIUXCsl 0OmeydeOHBIX
YMEHUIl U HABBIKOB, YHHUBEPCAJIBHBIX CHOCOOOB MESITENBHOCTH M KIIIOYEBBIX KOMIETEHUHH 3a CUET
HCIOJNIB30BaHUS  TEXHOJNOTMH:CTPYKTYPHO-TOTMYECKUX  (CHCTEMHBIH  TOIXON),  OpraHM3aLus
HCCIICOBAaHNUA HA YPOKaX M BHEYPOUHOM MAEATENBHOCTH, AEMOHCTPALUs OTYETOB ydamuxcsi o0
HCCIIEI0BAaHNH; TIOMCK MH(POPMALIH.

OcHoBHOI (hopMoil 00yueHHsI SBISIIOTCS YPOKH Pa3HBIX THUIIOB: YPOKH YCBOEHHMS HOBOW y4eOHOM
uHbOpPMaLUM; YPOKH (OPMUPOBAHMSA TPAKTUYECKUX YMEHMH M HaBBIKOB  yYalllUXCS; YpPOKHU
COBEPILICHCTBOBAHUS U 3HaHUI, YMEHUH U HABBIKOB; YPOKH O0OOILIEHUS U CHCTEMaTU3aUK 3HAHUH, yMEHUN
U HAaBBIKOB; YPOKM INPOBEPKH U OLEHKM 3HAHWHA, YMEHUH M HABBIKOB YyYallUXCs; [IOMHUMO 3TOrO, B
porpaMMe NpEeILyCMOTPEHbl TAaKWE BHUABI YYEOHBIX 3aHATHHA KaK INPAaKTUYeCKUE pabOThl, UIPBI, YPOKH
KOHTPOJIA U JIp.

B paboueii mporpamMMe mpeaycMOTpeHbl BapUAHTHI U3YyUEeHUSI MaTepHralia, Kak B KOJJICKTUBHBIX, TaK
U B MHIMBHUIYAJIbHO-TPYIIIOBBIX (opMax.

Hns monmydeHus: oObEeKTMBHOM WMHGOpPMALUM O IOCTUTHYTBIX YYalIMMHUCS pe3yibTaTax ydeOHOH
JeATEIbHOCTH M CTENEHH MX COOTBETCTBHUS TPeOOBaHMSIM 0Opa3oBaTENbHBIX CTAHAAPTOB; YCTAHOBJICHHS



MPUYHH TOBBIIICHUS WM CHIDKEHHS YPOBHS JOCTHIXKCHUIN yUaIIUXCs C M0 MOCIEIYIONIeH KOPPEKIHU
00pa30BaTeILHOrO Mpolecca MPEAYCMOTPEH CICAYIOLIHIA HHCTPYMEHTAPHIA:

® MOHHMTOPHHT YU4eOHBIX JOCTIKEHHI B paMKax ypoBHEBOH au(dhepeHIraIum;

® HCIOJB30BAHUE Pa3HOOOPA3HBIX (OPM KOHTPOJISL: MPEIABAPUTEILHBIN, TEKYIIMHA, TeMAaTHUCCKHH,
UTOTOBBI KOHTPOJIb, KOHTpPOJbHAs paboTa, CaMOCTOSTENbHAs, IMPOBEpoYHas paboTa, TECTUPOBAHUE,
JUKTAHT, ITNCbMCHHBIC JOMAIIHHUEC 3aJaHUs. I[JISI TEKYHICro TECMaTHYCCKOIO KOHTPOJISA U OLICHKHN 3HAHUM B
CHCTEME YPOKOB MPEIyCMOTPEHBI KOHTPOJIbHBIE pa0oThl. Kypc 3aBepiiaroT ypokH, MO3BOJISIONIME 0000TUTh
U CHCTEMAaTH3UPOBATh 3HAHUS, a TAK)KE IPUMEHUTh YMEHUsI, TPHOOPETEHHBIE TPU U3yYCHUH (PH3HKH;

® pPa3HOOOpa3HBIC CIIOCOOBI OPTaHMU3AIMY OLICHOUHON JEATCIbHOCTH YUUTEISI U YUAIHXCS.

J7ist IOBBIIEHYS YPOBHS MTOMYYEHHBIX 3HAHUH M MPUOOPETCHUS MPAKTUYECKMX YMEHUH M HABBHIKOB
MPOrpaMMoOl TPeayCMaTPUBACTCSI BBITOTHEHUE JIAOOPAaTOPHBIX paboT. OHU OPUEHTHPYIOT YdYalluxcs Ha
AKTHBHOC MMO3HAHMEC NU3YyUacMOIr'o MaT€puajia U pa3BUTUC SKCIIEPUMCHTAJIbHBIX yMeHI/Iﬁ 1 HaBBIKOB.

IMpu cosmanum paboumx mporpamMm mo npeameram denepaibHOr0 KOMITOHEHTa Y4eOHOro IUiaHa
NpPEeyCMAaTPUBACTCS M3y4YCHHUE PErHOHAIBHBIX OCOOCHHOCTEH, OTACIBHBIX TeM 3HeprocOeperaromieit
HampasieHHocTH (2 Jaca).

B pe3yabrare usydenusi puzuku, odyqarouiuecsi 11 kiaacca 101KHbI

3HaTh/TIOHUMATh:

CMBICIT TIOHATHH: (HU3MYECKOEe SBICHUE, THIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO, B3aUMOJICHCTBHE,
AJIEKTPOMAarHUTHOE T0JIe, BOJTHA, (POTOH, aTOM, aTOMHOE SJIPO, HOHU3UPYIOIIHE N3TyIeHHsI, TUIaHeTa, 3Be3/1a,
rajakTuka, BceneHnnas;

CMBICIT (PM3UYECKUX BETMYMH: CKOPOCTh, YCKOPEHHUE, Macca, CHiia, UMITYJIbC, paboTa, MeXaHUUECKas
OHEpPrusi, BHYTPCHHAA OHEPIUs, a0comroTHas TEMIIEpaTypa, CpCaHsAd KHHETUUYCCKAasA OSHEPrusa YaCTHI]
BEII[ECTBA, KOJMYECTBO TEIIOTHI, JJIEMEHTAPHBIN JIEKTPUUCCKUI 3apsil;

CMBICI (1)I/I3I/I‘ICCKI/IX 3aKOHOB KJIaCCHYECKOM MCXaHUKH, BCEMUPHOI'O0 TATOTCHUSA, COXpPaHCHUSA
OHEPruv, HUMIYyJbCa U OJICKTPUYUCCKOro 3apsaia, TEPMOAMHAMUKH, QHCKTpOMaFHI/ITHOﬁ WHAYKIHH,
dhotordekra;

BKJIaJI POCCHUCKHX H 3apYOEKHBIX YUEHBIX, OKa3aBIINX HAHOONbINEE BIMSIHUE HA pa3BUTHE (DU3HKHL.

YMeTs:

OIUCHIBATh W OOBSACHATH (U3MUECKUE SIBJICHHWS W CBOWCTBA TEN: JBW)KCHHE HEOCCHBIX TEl U
WCKYCCTBEHHBIX CIYTHHKOB 3€MJIM; CBOWCTBA Ta30B, JKHJKOCTEH M TBEPABIX TEN;, JJICKTPOMATHHTHYIO
WHAYKIHMIO, PACIPOCTPAHEHUE OJJIEKTPOMATHUTHBIX BOJH, BOJIHOBBIE CBOWCTBA CBETa; W3JIYYCHHE WU
TIOTJIONIECHH e CBEeTa aTOMOM; (poToddeKT;

OTJINYATh TUIOTE3bI OT HAYYHBIX TEOPHI; JICNIaTh BHIBOJBI HA OCHOBE 3KCIIEPUMEHTAIbHBIX JIAHHBIX;
MPHUBOJUTH TMPUMEPHI, TMOKA3bIBAIOIINE, YTO: HAONIOJACHUS W OKCIIEPUMEHT SIBISIOTCS OCHOBOHM st
BBIJIBUKCHUS TUIIOTE3 U TEOPHIA, TO3BOJISIOT MTPOBEPUTH UCTUHHOCTh TEOPETUYECKUX BBIBOJIOB; (H3MUECKast
TEOpHS JaeT BO3MOXHOCTH OOBSICHSATH W3BECTHBIC SBJICHHS MPHUPOABI M HaydHbIe (DAKTHI, MPEACKa3bIBAThH
ellle HEM3BECTHBIC SBIICHMUS;

MPHUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HCIONB30BaHUS (U3UYCCKUX 3HAHUWIA: 3aKOHOB MEXaHHKH,
TEPMOJJMHAMUKY U 3JICKTPOJMHAMUKHI B DHEPTETUKE; PA3NUYHBIX BUJIOB SJICKTPOMATHUTHBIX U3IYUCHUN IS
Pa3BUTHS PAJHO U TEICKOMMYHHUKAIMN, KBAHTOBOM (PU3HUKH B CO3IAHUU SIIEPHON SHEPTETUKH, JIa3ePOB;

BOCIIPHHAMATh M Ha OCHOBE IONYYCHHBIX 3HAHUI CAMOCTOSTENHHO OICHHBAThL HWH()OpPMAIIHIO,
conepxarryrocs B coodmenusx CMU, UnTepHere, HaydHO-TIOMYIIIPHBIX CTATHSX.

Hcnonk30BaTh MPUOOPETCHHBIC 3HAHUS U YMCHUS B MPAKTUYCSCKOU JCATENHHOCTH U TIOBCETHEBHOM
KHU3HH IS

obecriedeHusl 0E30MACHOCTH JKWU3HENCITEIBHOCTH B MPOIECCE HCMONB30BAHUS TPAHCIOPTHBIX
CPEJ/ICTB, OBITOBBIX 3JICKTPONPUOOPOB, CPEACTB PAJMO- U TEICKOMMYHHUKAIIMOHHON CBSI3H;

OICHKH BITUSHHS HA OPTaHU3M YeJIOBEKa U JIPYrHe OPraHU3Mbl 3arps3HEHUS OKPYKAOIIEeH CPe/Ibl;

PaIMOHATILHOTO TIPUPOIOOIL30BAHUS U 3AIUTHI OKPYKAIOIIEH CPEIbI.

Y4yeOHO-TEeMAaTHYECKUH IJIAH

HaunmenoBanwne KomnyectBo | B ToM uncie:

Pa3IenoB u TeM 4acoB JlabopaTopHble KonTponbsHbie
paboThI paboTh

MarsuTtHoe noie 3

(e}
=

OneKkTpoMarHuTHAs HHIYKIHS 1

MexaHudeckre KoiebaHus 4 1




DneKkTpoMarHUTHBIC KONEeOaHHs 6 1
MexaHHYeCcKH e U 3IEKTPOMATrHUTHBIC BOJIHBI 9
CseroBble BoIHBI. M31ydyeHne u criekTpbl 15 4
DneMeHTHI TEOPUU OTHOCHTENBHOCTH 3
CBeTOBBIC KBAaHTHI 2
AtoMHas (pusuka. PU3nKa aTOMHOIO sipa 10
OneMeHTHI acTpohU3UKH 4
IToBTOpEnue 4
OO011ee KOIMYECTBO YaCOB 68 7
1 gerBepTh 2 yeTBepTh 3 yeTBepTh 4 geTBepThH roj
16 gacoB 16 yacos 21 gacoB 15 vacoB 68 gacoB
KOJINYECTBO TEOPHH 12 15 16 14 o7
KOJIMYECTBO YaCOB NPAKTUKHU 4 1 5 1 11
W3 HUX:
KOITMYECTBO  KOHTPOJIbHBIX 1 1 1 1 4
paboT
ggglg;lecmo nabopaTopHbIX 3 0 4 0 7

Conepmalme TEMATUYCCKOI'0o IJIaHa

OCHOBBI 3JIEKTPOAMHAMHUKH

Maenummnoe noine.

BzaumonelictBue TokoB. BekTop MarHMTHOM HMHIYKUWHU. JIMHMM MarHUTHOM WHAYKIUMUA. Moynb
BeKTOpa MarHuTHOW WHAyKinu. Cuiaa Ammepa. DIeKTpOM3MEpHUTENbHBIC MPUOOpsl. IlpuMeHeHne 3akoHa
Awmrepa. ['pomkoroBoputens. [leficTBHE MarHWTHOrO TOJIS Ha ABWKymmics 3apsna. Cumma Jloperma.
MarsuTHbIE CBOMCTBA BEIIECTBA.

Onexmpomaznumnas UHOYKYus.

OTKpBITHE 2JIEKTPOMArHUTHON MHIYKITUHA. MaraHuTHBIA TTOTOK. HampapieHue WHIYKITMOHHOTO TOKA.
[IpaBuio Jlenma. 3akoH AJIEKTPOMATHATHON MHAYKIHMH. BuxpeBoe snexkrpudeckoe mone. I/C uHIyKIUN B
OBIOKYIIUXCS TPOBOJHHKAX. OIEKTponuHaMudeckuid MukpodoH. CamoumHaykuus. WHIYKTHBHOCTB.
DHeprusi MarHUTHOTO TIOJISI TOKA. DJIEKTPOMarHUTHOE TIOJIE.

Konebanus u BOTHBI

Mexanuueckue konebanus.

CBoOoaHbIE ¥ BBHIHYXKICHHBIE KOII€OaHWs. YCIOBHS BO3HWKHOBEHHSI CBOOOTHBIX KOJECOAHHU.
MaremaTtndeckuii MasTHUK. JlMHaMHKa KoOJIeOATENbHOrO JBIDKCHMs. [apMOHMYecKme KojebaHHUs.
Ammuntyna, mepwoxa, dactora W (asa komebanmit.  [IpeBpaimeHne SHEpPruM TpPU TAPMOHUYECKUX
konebaHusX. BeiHyXIeHHbIe KoiebaHus1. Pesonanc. Bo3neiictBue pesonanca u 6opr0a ¢ HAM.

DnekmpomazHummwlie Ko1eOaHus.

CBoOOZHBIE W BBIHYXKICHHBIC OJIIEKTPOMATHUTHBIE KONeOaHWUA. KonebartenpHbIli  KOHTYD.
[IpeBpamenre »HEPTHH TPH DIEKTPOMATHUTHBIX KONEOAHMUSAX. AHAJOTHS MEXAY MEXaHWYECKUMH H
AIEKTPOMArHUTHBIMH KOJeOaHUSIMH. Y PaBHEHUs, ONMCHIBAIOIINE TPOIECCHl B KOIeOATENhHOM KOHTYDE.
[leprox cBOOOMHBIX JNeKTpUdecKuX KoneOaHuil. IlepeMeHHBIH dIIEKTpHYECKHT TOK. AKTHBHOE
compoTtuBieHue. JlelicTByromiee 3Ha4eHHWE CHITBI TOKa M HaNpsDKeHHs. EMKOCTh M WHIYKTHBHOCTH B IIEMH
repeMeHHoro Toka. Pe3oHaHC B aekTpudeckoil nenu. ['eHepaTop Ha TpaH3UCTOpe. ABTOKOIEOaHMS.

Ilpouseoocmeo, nepedaua u nompedieHue 31eKmpUYecKol SHePSUL.

l'enepupoBanmne snekTpudeckod dSHepruu. TpaHcdopmarop.
noTpebIeHne ANEKTPUIECKON SHEPTHH.

Mexanuueckue 60Hbl.

BonHoBeIe siBiEeHUA. PacripocTpaneHne MexaHndeckux BOJH. [IpomonbHBIE W TIONIEpEYHBIE BOJHEI.
Jimna BomHBL. CKOPOCTH PaclpoCTPaHEHUs BOJHEL. Y paBHEHHUE TApMOHUYECKOH OeryIiell BOIHBL. 3BYKOBEIE
BOJTHBI.

aﬂeKMPOMQZHuWIHble 6OJIHbI.

OKcIlepruMeHTaNbHOE OOHAPYKEHHE IIEKTPOMArHUuTHBIX BOMH. OmnbiThl ['epra. [lmoTHOCTE moTOKa
OMMU. N3znydenne 30eKTpOMAarHUTHBIX BOJH.

HpOI/I3BOZ[CTBO, nepegadya U



Uzobperenne pamuo A.C.JlomoBeiM. [lpuHnmmer paamocBszu. Mopymsouss W JeMOZYIALIUS.
CBolicTBa 37€KTPOMarHUTHBIX BOJIH. PacnipocTpanenue pagnoBonH. Pannonokanus. TeneBunenue. Pazsutue
CpPEICTB CBSI3U.

Onrtuka

Ceemoguie 601HYL.

CseroBoe m3nyudenue. CKOpocTh cBera M Merojbl ee ompenenenus. [IpuHumn IroiireHca. 3akoH
OTpaXCHHS CBeTa. 3aKkoH mpenomieHus cBera. l[lomHoe otpaxkenue. Ilpusma. Jlunsel. Iloctpoenue
nzobpaxxeHus: B tuH3e. PopMysa TOHKOW JIMH3KL. Y BenudyeHue MuH3bl. [lucnepcust cBera. UaTepdepeniu s
MexaHuueckux BoiH. MHTepdepennus cera. [IpumeHenne nntepdepenunu. Judpaknus MexaHHUECKUX U
cBeToBbIX BONH. [ludpakunonnas pemerka. [lornepeunocts cBeToBbIX BonH. [lossipuzanus cBera.

Hznyuenue u cnexmpui.

Bunel unznyuenuit. Mcrounuku cBera. CHeKTpbl M CIEKTpalbHblE ammapaThl. BUIbl CHEKTpOB.
CrekTpanbHblidl aHanu3. MH@pakpacHoe u yiabTpaduoneroBoe u3nmydeHus. PentreHoBckue nmyun. [lkana
OJICKTPOMAariuTHBIX BOJIH.

DJieMeHThI crieUATbHOI TEOPHH OTHOCUTEILHOCTH.

3aKOHBI QJICKTPOAMHAMUKN W MPUHIHII OTHOCHUTCIBHOCTH. HOCTy.HaTBI TCOPUHU OTHOCUTCIIBHOCTHU.
OTHOCHUTEIIHLHOCTD OAJHOBPEMECHHOCTH. OcHOBHBIE CJICACTBUA M3 MOCTYJIAaTOB TCOPHUU OTHOCHUTCIBHOCTH.
DNEeMEHTHI PENATUBUCTCKON TUHAMHUKH.

KeantoBas pusuka. ®u3nka aTOMHOIO0 sApa.

Keanmosas gusuka.

[ocrosiunas [lnanka. Dortosddexr. Teopus doroddhdexra. VYpaBHenue OHHIITEHHA IS
doroapdexra. Doronsl. Ilpumenenue dororddexra. [laBrmeHue cBera. XUMHUECKOe AECHCTBUE CBETA.
®otorpaduws.

Amomnas gusuka.

Crpoenne aroma. Onbitel Pesepdopna. Keanrosbie moctynarel bopa. Monens aroma Bogoposaa 1o
bopy. Tpyanoctu Teopun bopa. KBanToBas mexanuka. McryckaHue U MOTJIOIIEHUE CBETA aTOMOM. Jlazepsl.
MeTozbl HaOMIONCHUS M PETHCTPAIMN dJIEMEHTapHBIX 9acTHLl. OTKPBITHE PaJHOaKTUBHOCTH. Anbda, OeTa u
raMMa u3iydeHus. PaanoakTuBHbIE IpeBpallleHus. 3aKOH paJnOaKTUBHOTO pacnana. Ilepuos nomypacnana.
W3oronsl. OtkphiTHE HEliTpoHa. CTpOEHHE aTOMHOIO siipa. SlepHble CHIIbl. DHEPIHsI CBSI3U aTOMHBIX SJEp.
Snepubie peakiuu. Jlenenue anep ypana. llenHbie simepHble peakiuu. SnepHuiil peaktop. TepMosiiepHbie
peakuuu. IlpumeHeHue snepHoil sHepruu. IlomydeHue paauoOaKTHBHBIX H30TONOB M MX IPUMEHEHHUE.
buonoruyeckoe feiicTBrE paMOaKTUBHBIX U3JTYYEHUH.

Dnemenmapnule wacmuypi.

Tpu 3Tana B pa3Butun GU3MKH MEMEHTapHBIX YyacTull. OTKPBITHE NO3UTPOHA. AHTHYACTHLIBL.

DJ1eMeHThI acTPOPHU3NKH.

Bumumbie nprokeHHsT HeOECHBIX Tel. 3aKOHBI JBIKeHHs HebecHbx Ten. Cuctema 3emura-JlyHa.
dusnueckas npuposa IaHeT U MaybIx Tesn COMTHEYHOH CUCTEMBI.

Comunie. OcHOBHBIE XapaKTePUCTUKHA 3Be3l. BHyTpenHee crpoenme ConHIIA W 3Be3[] TIIABHOM
MOCIEAOBATEILHOCTU. DBOIIOUNS 3B€3/: POXKICHHE, )KU3Hb U CMEPTh 3BE3].
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Ne Jara Tema ypoka paznena Ilens ypoka paznena Wurerpamus ®dopma ypoka HAomamsee
ypoka yporap yporap P pMa yp 3aJaHue
MarnutHoe noJe (3 4.)
3HaTh U YMETh IPUMEHSTH PABUIIO OypaBUMKa W TPABHJIO JIEBOH OObsicHeHne 81-2 Ne 16,23
PYKH, YMETh BEIYHCIATH CHITy AMIlepa; 3HaTh/IOHUMATh CMBICIT HOBOT'O P.
[paBuna o T.b. B kabunere BEJIMYMHBI «MarHUTHAsE MHAYKIHSD) YMETh ONPEEISTh BETHUUHY U MaTepuana
1 01.09 n3nKu. B3anmopeiicTBre TOKOB. HarpasJieHne chiIbl JIopeHIia; 3HaTh/TIOHUMATh SIBJICHHE JICHCTBUS
2
BekTop MarHUTHOHM WHIYKIUH. MarHUTHOT'O TTOJISI Ha IBIDKEHUE 3apsDKEHHBIX YaCTHI]; YMETh
NPUBOIUTH MTPUMEPHI €TI0 MPAKTUUECKOTr0 IPUMEHEHHS] B TEXHUKE U
poJb B acTpOU3NUECKHX SBICHUSIX
3HaTh U YMETh IPUMEHSTH MPABUIIO OypaBUMKa U TPABHJIIO JIEBOH OObsicHeHne 8 3-5 ymp.1 Ne
PYKH, YMETh BBIYHMCIATH CUITy AMIIepa; 3HaTh/IOHUMATh CMBICIT HOBOT'O 1-3
Cuna Amnepa. JlaboparopHas BEJIMUMHBI «MAarHUTHAS! HHAYKLIUS YMETh OIPEACNSATh BENUYHHY U Vpok BHe knacca | MATEPHAIA
2 03.09 abora o Teme «Habmomenue HampasyieHue cuibl JIopeHiia; 3HaTh/TIOHUMATh SIBJICHHE JCHCTBUS p
«HAVYKOJIAB»
HeﬁCTBHﬂ MArHuTHOTI'O I10JIs1 Ha TOK» MAarHuTHOrO IIOJIA Ha ABMKEHUE 3apsKECHHBIX 4aCTUL; YMETh
MIPUBOAUTH PUMEPBI €r0 MPAKTUYECKOr0 IPUMEHEHUS B TEXHUKE U
POJb B aCTPOOU3NICCKUX SIBICHHUIX
3HaTh U YMETh IPUMEHSATH NPABUIIO OypaBUMKa U TIPABHJIO JICBOM OObsicHeHne 8 6-7 ymp.1 Ne
PYKH, YMETh BBIYHCIISATH CHIYy AMIepa; 3HaTh/TIOHUMATh CMBICIT HOBOTO 4,No 852 P.
BEIIMYMHBI «MAarHUTHAs HHIYKIUSD» YMETh OIPENeNsATh BEIUUUHY U Marepuaia
Cua Jlopennia. MarHuTHeIe yii P N M p
3 08.09 N HarpagiieHue cuiibl JIopeHa; 3HaTh/IIOHUMATh SIBJICHUE JICUCTBHS
CBOIWCTBA BEILIECTBA.
MAarHUTHOTO HOJIS Ha JBM)KEHUE 3aPsDKEHHBIX YacTHL]; YMETh
HPUBOJUTH PUMEPHI €r0 MPaKTUUECKOTO IIPUMEHEHHUS B TEXHUKE U
POJIb B acTPO(HU3UUECKUX SIBJICHHUSAX
DJieKTpoMarHuTHasi MHAyKuus (7 4.)
3HATH/TIOHUMATH CMBICIT (PU3UUECKUX BETUYUH: UHYKTHBHOCTD, OObsicHeHHE 88-9Ne 913 P.
4 10.09 OTKpBITHE 3TEKTPOMArHUTHON O/1C uHAYKIINH, SHEPTHU MaTrHUTHOTO TI0JIS1; TIOHSATHIA: BUXPEBOM HOBOT'O
WHIYKIMH. MarHuTHBIN TOTOK. TOK, SIBJICHHE CAMOMHYKIIUH; CMBICI 3aKOHA 3JIEKTPOMAarHUTHOH MarepHaia
HWHOYKIWH; YMETh peliaTh 3a/1audl [0 JTAHHOW TeMe
[Ipasuio Jlenna. JlaboparopHas 3HATh/TIOHUMATh CMBICT (PU3MYECKUX BETHMYMH: HHAYKTUBHOCTD, OO0BbscHeHne § 10 ymp.2 Nel,2
5 15.09 pabora o Teme «3yuenne O/1C nHAYKIINH, SHEPTU MATHUTHOTO TT0JISl; TIOHATHN: BUXPEBOI Ypok BHE Ki1acca | HOBOTO
SIBJIEHUS SJIEKTPOMAarHUTHON TOK, SIBJIEHHE CAMOMHIYKIIH; CMBIC] 3aKOHA 3JIEKTPOMAarHuTHON «HAYKOJIAB» Marepuaia
UHIYKIAH» WHIOYKIMH; YMETh peliaTh 3a/1aqy [0 JTaHHOW TeMe
3HATH/TIOHUMATh CMBICT (PU3MYECKUX BETHMYMH: HHAYKTUBHOCTD, OO0BbscHeHne § 11 ymp.2 Ne
6 17.09 3aKOH 3JEKTPOMArHUTHON O/1C nHAYKIINH, SHEPTU MATHUTHOTO TT0JIS; TIOHATHN: BUXPEBOI HOBOTO 3,4
HUHIYKIWH. TOK, SIBJICHHE CAMOWHIYKIIUH; CMBICI 3aKOHa 3JICKTPOMAarHUTHOH MarepHaia
WHIYKIMH; YMETh peliaTh 3a/1a4H 10 JTaHHOW TeMe
3HaTH/IOHIMATBH CMBICI (PU3NIECKUX BEITHYNH: HHIYKTUBHOCTD, OO0BbscHeHNE 8§ 12-13 ymp.2
Buxpeoe snekTpudeckoe mosie. . L
O/1C mHAYKIINHN, SHEPTHA MATHATHOTO TIOJIS; TIOHSATHIA: BUXPEBOM HOBOTO No5,Ne 148 P.
7 22.09 O/1C MHIYKIUH B ABMKYIIHXCS o
TOK, SIBJICHUE CAMOWHIYKIIMH; CMBICI 3aKOHA 3JIEKTPOMArHUTHON Marepuaia

TIPOBOJHHUKAX.

MHAYKOWHW; YMCTh PCIIATh 3aJa49M I10 ,Z[aHHOI>'I TEMC




3HaTH/TIOHUMATH CMBICH (PU3MYECKUX BETUUUH: UHIYKTHBHOCTB, OO0nbsicHenne 8 14-15 Ne 927,
8 24.09 OnexrpoguHamudeckuii Mukpodon. | 3/1C uHAYKIUH, SHEPTHS MarHUTHOTO TIOJIST; IIOHSATHH: BUXPEBOM HOBOI'O 931 P.
Camounnykiws. IHIyKTHBHOCTB. | TOK, SIBJIEHHE CAMOWHTYKIIMH; CMBICII 3aKOHA 3JIEKTPOMAarHATHON MaTepuana
WHJIYKIIMH; YMETh pelIaTh 3aJa4qy 10 JaHHOH TeMe
3HaTH/TIOHUMATH CMBICI (PU3MUECKUX BETUUUH: UHIYKTHBHOCTB, OO0bsicuHeHne 8 16-17 ymp.2
9 2909 OHeprust MarHUTHOT'O T10JIS TOKA. O/1C uHayKIMY, SHEPTU MarHUTHOTO 0JIs1; TIOHSATHH: BUXPEBOI HOBOI'O Neb6,7
3JIeKTpOMarHUTHOE TOJIE. TOK, SIBJICHUE CAMOMHIYKIMH; CMBICIT 3aKOHA 3JIEKTPOMAarHUTHOMN MaTepuana
WHJIyKLIMH; YMETh pPelIaTh 3aJa4y 10 JaHHOU TeMe
3HATH/TIOHUMATH CMBICI (PU3MUECKUX BETUUUH: UHIYKTHBHOCTD, OO0bsicHeHne He 3agano
Kontpobuas padora no reme O/1C uHayKIMY, SHEPTUA MarHUTHOTO TOJIS1; IOHATHH: BUXPEBOM HOBOI'O
10 01.10 «Mar»uTHoE IoJI€. ? ’ ’ .
TOK, SIBIIEHUE CAMOMHIYKIMH; CMBICI 3aKOHA 3JIEKTPOMAarHUTHOMN Marepuaia
DJIeKTpOMarHUTHAasT WHITYKIIUSD) ) y
MHJYKIMH; YMETh PeliaTh 3aJa4yy M0 TaHHOU TeMe
Mexanuveckue kojiedoanus (5 4.)
CB0OOIHBIE U BBIHYX/ICHHBIE 3HATH/TIOHUMATH CMBICI (PU3MUECKUX BETUUUH: UHIYKTHBHOCTD, OObsicHeHne 8 18-19 Ne 100
11 06.10 KoseOaHus. Y cloBus O/1C uHayKIMY, SHEPTU MarHUTHOTO T10JIs1; OHSATHUH: BUXPEBOI HOBOI'O P.
BO3HUKHOBEHHSI CBOOOTHBIX TOK, SIBJIEHUE CAMOMHIYKIMH; CMBICI 3aKOHA 3JI€KTPOMAarHUTHOM MaTtepuana
Kose0aHuil. MHAYKLIMH; YMETh PEIaTh 331a4M 110 JaHHOU TeEME
MaremaTHuecKuii MasTHUK. 3HaTh/TIOHUMATh CMBICI TIOHATHIA: KoJebaTelbHOe IBUKEHHE, OObsicHeHne 8 20-21 ymp.3 Ne
Junamuka KonebaTeapHoro CBOOOJIHBIE BBIHYX/ICHHBIE KOJIEOaHUs, PE30HAHC;; YMETh HOBOT'O 1,2
12 08.10 nBwkenus. JlaboparopHast pabota | OOBSCHATH U OMUCHIBATH MEXAaHHYCCKUE KOJICOaHNSI Ypok BHE Kllacca | MaTepuasna
no TeMe «OnpezaereHrne yCKOpeHHs «HAVYKOJIAB»
CBOOOZHOrO MaJeHUs P OMOLIH
MasITHHKa»
[Napmonunueckue KojaeOaHusl. 3HATh/TIOHUMATH CMBICIT TIOHATHI: KOJeOaTelIbHOE JIBUKEHHUE, Poccmiickas OObsicHeHHe 8§ 22-24 ymip.3 Ne
13 13.10 [Tapamerpsl Koe0aTENHEHOTO CBOOOJIHBIE BBIHYX/ICHHBIC KOJIEOaHUS, PE30HAHC;; YMETh N — HOBOTO 4 Ne320 P.
nsrxeHus. [IpeBparienue sHeprul | OOBACHATH U ONUCHIBATH MEXaHMYECKHE KOIEOaHHs MaTepuana
[PY FTAPMOHMYECKHUX KOJIeOaHHSIX. HHKosa.
3HATH/TIOHUMATH CMBICIT TIOHATHI: KOJIeOaTeIbHOE IBIKEHNUE, OObsicHeHHE 8§ 25-26 ymp.3 Ne
14 15.10 BbiHyKACHHBIC KONCOaHHs. cBOOOIHBIE BEIHY)KAECHHBIE KOJIeOaHUs, PE30HAHC;; YMETh HOBOTO 5 Ne344 P.
Pesonanc. Biusnue pesonanca. OOBSCHATH U ONIMCHIBATH MEXaHMYECKUE KOJIeOaHNU s MaTepuaia
CBo0OoIHbIE KOJIE0aHUs B 3HATH/TIOHUMATH CMBICIT TIOHATHI: KOJIeOaTeIbHOE JIBIKEHNUE, OObsicHeHHE 8 27-28 ymp.4
15 2010 KoJIe0aTenbHOM KOHTYpE. CBOOOIHBIE BEIHYK/ICHHBIE KOIEeOaHHs, PE30HAHC;; YMETh HOBOTO Nel,Ne 373 P.
[IpeBparenus sHepruu B OOBSICHATH U ONHICHIBATH MEXaHMUECKUE KONCOaHNs MaTepuana
KoJIe0aTeNbHOM KOHTYpE.
DJIeKTPOMarHuTHbIe Koebanust (5 4.)
3HaTh cxeMy KojiebaTenpbHOro KoHTypa, popmyny Tomcona; ymers OO0BbscHeHne 8§ 29-30 ymp.4
AHAIOTHS MEXITY MEXaHUIECKAMHU M | OOBSICHATH M MIPUMEHSTH TEOPETUIECKOE U TpapiuecKoe OMUCAHUS HOBOTO Ne2.3
16 2210 OMK. VpaBHEHHS, ONHUCHIBAIONINE | 3IIEKTPOMATrHUTHBIX KOJIEOAHUH; yMETh PemaTh MpocTenme Marepuaa
TMIPOLIECCHI B KOJIEOATEIEHOM 3a/1a4uu 1o faHHOU Teme. [loHMMaTh MpUHOMT JEHCTBHS TeHepaTopa
KOHTYpE. MIEPEMEHHOT0 TOKA, YMETh COCTABIISTH CXEMBI KOJIEOATEIbHOTO
KOHTYpa C pa3HbIMHU 3JI€MEHTaMH
[lepeMeHHBIH SIEKTPHYECKIH TOK. | 3HATH CXeMy Koie0aTenpHOro KOHTYpa, hopmyrny ToMcoHa; yMeTh OO0BbscHeHNE 8 31-32 Ne
17 03.11 AKTUBHOE COIPOTHUBIICHHE. OOBSCHATH M IPUMEHSTH TEOPETUUECKOE U TPa(UIECKOe ONMMCaHUs HOBOT'O 962,378 P.
JlelicTByromye 3HAYSHUSI CHITBI TOKa | AJIEKTPOMAarHUTHBIX KOJIE€OaHUHA; yMETh pemaTh NpocTenime MaTepuana

W HAIIPSOKCHUSL.

3aaa4u 1o ,ZlaHHOﬁ Teme. [lornmats TTPUHIHAIL HeﬁCTBHﬂ TCHEpaTOopa




NEPEMCHHOI'O TOKA, YMCTb COCTABJIATH CXEMbI KOJ1e0aTeILHOTO
KOHTYpa € pa3HbIMHU 3JIECMCHTAMU

3HaTh cxeMy KonebaTeIbHOro KOHTYpa, popMyiny ToMcoHa; ymeTb OO0bsicuHeHne 8§ 33-36 ymp.4 Ne
OMKOCTHOE ¥ HHIYKTUBHOE OOBSCHATH M IPUMEHSTH TEOPETUUECKOE U Tpaduieckoe onucaHus HOBOT'O 4,5
18 05.11 conporuiieHue. Pe3oHaHc B 9JIEKTPOMAarHUTHBIX KOJIeOaHWil; yMETh peliaTh IpocTeime MaTepuana
AIIEKTPUUYECKOH [ETIH. 3a/1auu 1o JaHHoW Teme. [ToHMMaTh MPUHIMT JEHCTBUS TeHepaTopa
ABTOKOJIE0aHUSI. TIEpEMEHHOT0 TOKA, YMETh COCTABIISTH CXEMBI KOJIe0aTeIbHOTO
KOHTYpa C pa3HbIMHU 3JIeMEHTaMH
3HaTh cxeMy KoebaTeIbHOro KOHTypa, hopmyny ToMcoHa; ymerb OOmbsicHeHne 8 37-38 ymp.5 Ne
OOBSCHATH M IPUMEHSTH TEOPETUUECKOE U TpauuecKoe onMcanus Poccmiickas HOBOT'O 2
19 10.11 ['eHepupoBaHUE IEKTPUIECKON 9JIEKTPOMAarHUTHBIX KOJIeOaHMit; yMETh peliaTh pocTeime >eKTpORHAS MaTepuana
sHepruu. Tpancdopmarop 3a/1auu 1o jaHHoi Teme. [ToHMMaTh MPUHIMT JEHCTBUS TeHepaTopa
MIEPEMEHHOI0 TOKa, YMETh COCTaBJISITh CXEMBI KOJIE0aTeIbHOTO HIKona.
KOHTYpa C Pa3HbIMU JJIEMEHTaMHU
3HaTh cxeMy Kone0aTeIbHOro KOHTYpa, hopmyiny TomcoHa; yMeTsb OO0bsacHeHue 8 39-41 ymp.5 Ne
OOBSCHATH M IPUMEHSITH TEOPETUUECKOE U TPaUIECcKOe ONMCaHUS HOBOI'O 3-4
20 12.11 IIpon3BoACTBO, UCIOIB30BAHUE U AJIEKTPOMAarHUTHBIX KOJIeOaHuil; yMETh peliaTh pocTeiime Marepuaa
repenayva 3JIeKTPUYECKON SHEPTUH. 3aJa4M 1o gaHHoW TeMe. [loHnMaTh mpuHIMN AeUCTBUS TeHepaTopa
MIEPEMEHHOr0 TOKa, YMETh COCTABJISITh CXEMbI KOJIE0aTEIbHOTO
KOHTYpPa C Pa3HBIMH 3JIeMEHTaMH
MexaHu4ecKHe M YJIEKTPOMArHuTHbIe BOJHBI (10 4.)
3HaTh cXxeMy KoedaTeIbHOro KoHTypa, popmyny ToMcoHa; ymeTb OObsicHeHHe 8 42-43 Ne 454-
YN — OOBSICHATH U IPUMEHSTh TEOPETHIECKOE 1 rpa(bnqecxoiz OIUCaHUA HOBOTO 456 P.
21 1711 PACTIPOCTPAHEHHE MEXAHHUECKIX SMEKTPOMATHUTHBIX KoJIe0aHMH; yMEThb penaTh npocretiume Marepuaia
- 3aJja4 10 JaHHOH TeMe. [loHMMAaTh MpPUHLKUI AeHCTBUA
reHepaTopa epeMeHHOr0 TOKa, yMeTb COCTAaBIIATh CXEMBI
K0J1e0aTeIbHOr0 KOHTYPa C Pa3HbIMH 3JIEMEHTaMH
3HATH/TIOHUMATH CMBICI IOHATHI: MEXaHHYeCKasi BOITHA, 3ByKOBasi OObsicHeHHE 8 44-47 ymip.6 Ne
29 19.11 Jnuna BoHbL. CKOPOCTE BOIHBI. BOJIHA; CMBIC]I ypaBHEHHS BOJIHBL;, yMETh OOBSACHATD U OIHCHIBATh HOBOT'O 1,2
3BYKOBBIC BOIHBI. MEXaHUYECKHE BOJIHBI, PEIIATh 3a/1a4d Ha YPaBHEHUE BOJIHBI Marepuaia
3HaTH/TIOHMMATh CMBICI TOHATHIA: MEXaHHYECKas BOJIHA, 3BYKOBas Poccuiickas OObscHeHUE 8§ 48-49
23 2411 U3mydenne 51eKTpoMar HUTHBIX BOJTHA; CMBICIT YPaBHEHHMS BOJIHBI; YMETh OOBSICHATH U OMHCHIBATH eKTpOHHas HOBOT'O yrp.6Ne3,ymp.7
BoxH. Ormbitsl 'epria. MEXaHUYECKHE BOJIHBI, PEIaTh 3a1a4d Ha YPaBHEHUE BOJIHBI —— MaTepuaa Nel
I0THOCTS IOTOKA 3HaTH/TIOHMMATh CMBICI TOHATHIA: MEXaHWYECKas BOJIHA, 3BYKOBas OO0nsicHeHne 850
24 26.11 5IEKTPOMATHHTHOFO H3TyHeHHS BOJTHA; CMBICIT YPABHEHHS BOJIHBI; YMETh OOBSICHSTh U OMKUCHIBATH HOBOT'O Nel1007,1010 P.
MEXaHHYECKHE BOJIHBI, PEIIaTh 3aJa4H HAa YPABHEHHE BOJIHEI MarepHuaia
W306perene paano. [TpUHIATIB 3HaTH/IOHIMATH CMBICIT TIOHATHIA: MEXaHUYECKask BOJTHA, 3BYKOBas OO0BbscHeHNE § 51-53
25 01.12 pamocs3H. Moynsims BOJTHA; CMBICIT yPaBHEHUSI BOIHBL, YMETh OOBSCHSITH U OITUCHIBATH HOBOT'O Ne1003,1005 P.
JIETEKTHPOBAHHE. MeXaHUYECKHE BOJHBI, PEIlaTh 3aJa4H Ha YPaBHEHHE BOJIHEI Marepuaia
CBO¥iCTBA SIEKTPOMATHHTHBIX BOJTH. 3HaTH/TIOHUMATh CMBICII IOHATHH: MEXaHWYECKasi BOJTHA, 3ByKOBasI OO0mbsicHenne 8§ 54-56
26 03.12 PacnpocTpaHeHH e paHOBOIH. BOJTHA; CMBICIT YPaBHEHHS BOJIHBI; YMETh OOBSICHATH U OMHCHIBATH HOBOT'O Ne1001,1000 P.
P HONOKATIHAL MEXaHUYECKHE BOJHBI, PEIlaTh 3aJa4H HA YPABHEHHE BOJHEI MaTepuana




3HATH/TIOHUMATH CMBICIT TIOHATHIA: MEXaHU4ECKast BOJHA, 3BYKOBas OO0nbsicHenne 8§ 57-58
27 08.12 Tenesunenue. Passurne cpencrs BOJTHA;; CMBICIT YpaBHEHHUSI BOJIHBI, YMETh OOBSCHSITH U OIICHIBATH HOBOT'O
CBA3H. MEXaHUYECKUE BOJIHBL, PEIIATh 331a4d Ha yPaBHEHUE BOJIHBI Marepuaia
3HATH/TIOHUMATH CMBICI IOHATHH: MEXaHWYeCKasi BOJTHA, 3ByKOBast OO0bsicuHeHne He 3agano
28 10.12 KontponbHas pabora o reme BOJTHA; CMBICJT YPaBHEHHS BOJIHBI; YMETh OOBSICHATH U OMHCHIBATH HOBOI'O
«Kornebanust 1 BOIHBD MEXaHUYECKUE BOJIHBI, PEIIATh 3a/1a4d Ha yPaBHEHUE BOJIHBI Marepuaiia
3HATH/TIOHUMATH CMBICIT TTOHATHIT: MEXaHWYECKasl BOJTHA, 3BYKOBas OO0OBscHEHUE § 59 ymp.8 Ne
29 15.12 CseroBoe mznyderne. CKopocTh BOJIHA; CMBIC]T YPABHEHUSI BOJIHBI, YMETh OOBSCHATH U ONUCHIBATH HOBOT'O 3,Ne 1021 P.
CBCTA U MCTOJIBI €TO ONPEACIICHUA. | MexaHUYECKHE BOJIHBL, pelIaTh 3aJaud Ha ypaBHEHHE BOJIHbI Marepuaiia
5 3HATH/TIOHUMATH CMBICII IOHATHI: MEXaHHYeCKas BOJTHA, 3BYKOBast Poccuiickas OObsicHeHne 8 60 ymp.8 Ne 4-
30 17.12 Hpurupmn [oirenca. 3akoH BOJIHA; CMBICJI YPaBHEHHUS BOJIHBI; YMETh OOBSICHSTH U OMHCHIBATH 2JIeKTPOHHas HOBOT'O 5
OTPAXXCHHUA CBCTA. MEXaHUYECKUE BOJIHBI, PELIATh 3314l HA YPAaBHEHUE BOJIHbI LIKOJNA. Marepuaia
CgeToBbIe BOIHBL. M31ydyenne u cniekTpsl (15 4.)
3HAaTh/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA OObsicHeHne 8 61-62 ymp.8 Ne
3HAaTh/TIOHUMATH CMBICIT 3AKOHOB OTPXKEHHMS M IIPEIOMIICHHSI CBETA, HOBOTO 6-7
CMBICIT SIBJICHUS TIOJIHOTO OTPa’KEHHSI; YMETh OIPeeNATh MaTepHaja
TIOKa3aTeNb MPeIOMIICHHsT Y METh CTPOUTH N300paKeHUsI B TOHKUX
31 2212 3akoH npenomiieHus cBera. [lojgHOe | JMH3aX; 3HATH/IOHUMATh CMBICH MOHSATHI: (OKYCHOE paccTosiHue,
OTpa’kEeHHE. ONTHYECKAs CHJIa JIMH3BI;, 3HATH (POPMYITY TOHKOM JIMH3BI U yMETh
HPUMEHATH €€ IPU peLIeHUH 3a7a4 3HaTh/TIOHUMATh CMBICIT
HOHATHI: JUCTIepCHs, HHTep(hepeHuns, TMPPAKIU U MOIAPU3ALUI
CBETAa; yMETh OIMCHIBATh U OOBICHATH ITU SBJICHHUS; YMETh
IPUBOAUTH IIPUMEPBHI X MPAKTUUECKOTO NPUMEHEHUS
3HATh/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJISIbI HA IPUPOAY CBETA OObsicHeHHe 8 63-64ymp.9 Ne
3HATB/IIOHUMATh CMBICI 3aKOHOB OTPaXKEHHs M IIPETIOMIICHHS CBETa, HOBOT'O 2,4
CMBICT SIBJIEHUS TIOJIHOI'O OTPa’KEHUsI; YMETh OIPENENATh MaTepuana
MOKa3aTelb NPeNIOMIICHHsT Y METh CTPOUTH H300payKEHHsI B TOHKHX
3 2412 Jlunza. ITocTpoenne n300paskeHNs B | JIMH3aX; 3HATH/TIOHUMATh CMBICI TIOHATHIH: (POKYCHOE pacCTOsHUE,
JIMH3E. ONTHYECKAs CHJIa JIMH3BI; 3HATH (POPMYITY TOHKOM JIMH3BI U yMETh
NPUMEHATH €€ IPH PelIeH:H 3a1a9 3HATh/IIOHUMATh CMBICIT
MIOHATHH: TUCTePCHs, HHTephepeHINs, TUPPAKIUS U MOIAPU3ALI
CBETa; YMETh ONHUCHIBATh U OOBSICHSITH 3TH SABICHUS; YMETh
MIPUBOJMTH MPUMEPHI UX IMPAKTUIECKOTO MIPUMEHEHHS
3HATh/TIOHUMATh, KAK PA3BUBAJIKCH B3IJIS/Ibl HA IIPUPOY CBETA OObsicHeHHE 8 60-62 ymp.8 Ne
3HATH/TIOHUMATh CMBICIT 3aKOHOB OTPAKSHHUS M MPEIIOMIICHHS CBETa, HOBOT'O 8-9
CMBICT SIBJICHUS TIOJTHOT'O OTPa’KEHNSI; YMETh OIPEIEATh MaTepuana
JaGopatopHas pabora 1o Teme TIOKA3aTeNb MTPETOMIICHUS Y METh CTPOUTH n300pakeHNsI B TOHKHX
33 1201 «M3mepenHe nokasaTes JIMH32aX; 3HATh/TIOHUMATh CMBICT MOHATHI: (JOKYCHOE pacCcTOsIHUE, Yok BHE Kiacca

TIPEIIOMIIEHUA CTEKIIAY

ONTHYECKas CUJIA JINH3BI; 3HATH (POPMYITy TOHKOH JIMH3BI K YMETh
TIPUMEHATH €€ NPU PEIICHNH 3a]a4 3HATh/TIOHUMATh CMBICIT
TIOHATHI: [uctiepcys, HHTepdepeHys, TUPPaKIys 1 MOIIPH3ALIS
CBETa; YMETh ONMCHIBATh U OOBSICHSITH 3TH SBJICHUS; YMETh
TIPUBOANTH MPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS

«HAYKOJIAB»
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14.01

®dopmysna TOHKOH JINH3HI.

3HaTH/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA
3HaTH/TIOHUMATH CMBICII 3AKOHOB OTPa)KEHHMS M IIPEIOMIICHHSI CBETA,
CMBICII IBJIEHUS TIOJIHOTO OTPAYKEHUSI; YMETh OIPEeIATh
TI0Ka3aTelb MIPEIOMIICHUS YMETh CTPOUTH N300paKEeHHsI B TOHKHX
JIMH3aX; 3HATH/TIOHUMATh CMBICT MTOHATHI: (POKYCHOE paccTOsIHUE,
ONTHYECKas CUJIa JINH3BI; 3HaTh (POPMYITy TOHKOH JIMH3BI U YMETh
TIPUMEHSATH €€ NP PEelIeHNH 3aa4 3HATh/TIOHUMATh CMBICIT
TIOHSITHI: UcTiepcHsl, HHTep(epeHIys, TUPPaKIys 1 MOISIPU3aLns
CBETa; YMETh ONMCHIBATH U OOBSICHSTH 3TH SBJICHUS; YMETh
TIPUBOMTH NPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS

OObsicHeHne
HOBOI'O
MaTepuana

§ 65 ymp.9 Ne 5-
7
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19.01

Hucnepcus ceera. JlaboparopHas
pabora o Teme «Onpenenenne
ONTHYECKOH CHIIBI U (POKYCHOTO

PACCTOSIHUS COOMpPATOIIECH JINH3bD».

3HaTh/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA
3HATH/TIOHUMATh CMBICII 32AKOHOB OTPa)KEHHMS M TIPEIOMIICHHSI CBETA,
CMBICJI SIBJICHUS IIOJIHOT'O OTPAKEHUS; YMETh ONpPECIATh
TIOKa3aTeNb NPeIOMIICHHsT Y METh CTPOUTH U300paKeHUS] B TOHKUX
JIMH3aX; 3HATH/TIOHUMATh CMBICH MOHATHIT: (POKYCHOE paccTOsIHUE,
ONTHYECKasi CUJIa JINH3BI; 3HaTh (POPMYITy TOHKOH JIMH3BI U YMETh
NPUMEHSTH €€ TP PEelIeHN! 331a4 3HATh/TIOHUMATh CMBICIT
HOHSTHI: qucnepcust, uHTepdepeHnys, TUPppaKiys 1 NoJIsIpU3aIHs
CBETa; YMETh ONHUCHIBATh U OOBSICHATD 3TH SIBIICHUS; YMETh
IIPUBOJUTH NPUMEPHI UX NIPAKTUYECKOTIO IPUMEHEHUS

Ypok BHe kiacca
«HAYKOIJIAB»

OObsicHeHne
HOBOT'O
MaTepuana

§ 66
Ne1073,1070 P.
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21.01

WurepdepeHnus MexaHHIeCKHX
BOJIH. HTEpdepenus cera.
Hekoropoe npumenenue
uHTep(EepeHIIH CBeTa.

3HaTh/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIbI HA IPUPOAY CBETA
3HaTh/IIOHUMATh CMBICII 3aKOHOB OTPAXXEHHS M IIPETIOMIICHHS CBETa,
CMBICII SIBJICHUSI IIOJIHOI'O OTPA’KEHHUsI; YMETh OIPENEIATh
HOKa3aTelb NPeIoOMIIeHHs! Y METh CTPOUTH N300PaXKEHHs B TOHKHX
JIMH3aX; 3HATH/TIOHMMATh CMBICII IOHATHH: (JOKYCHOE PaccTOSHHE,
ONTHYECKAs CHJIa JIMH3BI;, 3HATH (POPMYITY TOHKOM JIMH3BI U yMETh
MIPUMEHATH €€ IIPH PelIeHH 3a1a4 3HaTh/IIOHUMATh CMBICIT
TIOHATHH: TUCHepCHs, HHTephepeHINs, TUPPaKIUs U MOIAPU3ALHUI
CBETAa; yMETh OIMCHIBATh U OOBSCHATH 3TU SBJICHHUS; YMETh
MIPUBOJMTH MPUMEPHI UX MPAKTUUECKOTO MPUMEHEHHUS

OObsicHeHnE
HOBOT'O
Marepuaia

8§ 67-69 ynp.10
Nel,
Ne1088,1090 P.
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26.01

Judpaxuust MexaHHIECKUX U
CBETOBBIX BOJIH.

3HaTh/IOHUMATh, KaK PA3BUBAINCH B3IJIAABI Ha IPUPOLY CBETA
3HATB/IIOHUMATh CMBICI 3aKOHOB OTPa)KEHHS M NPETIOMIICHHS CBETa,
CMBICT SIBJICHUSI TIOJTHOT'O OTPa’KEHHUSI; YMETh OIPENEIATh
MI0Ka3aTeNb MIPEIOMIICHUS Y METh CTPOUTH N300pa)KEHHSI B TOHKHX
JIMH3aX; 3HATH/TIOHUMATh CMBICII TOHATHH: (OKYyCHOE paccTosHuUE,
ONTHYECKAs CHJIa JIMH3BI; 3HATH (POPMYITY TOHKOM JIMH3BI U YMETh
TIPUMEHATH €€ MPY PEeIICHNH 3aa4 3HATh/TIOHUMATh CMBICIT
TIOHATHI: [uctiepcys, HHTep(epeHIys, TUPPaKIys 1 MOTIPH3ALIS
CBETa; YMETh ONMCHIBATH U OOBSICHSITH 3TH SBJICHUS; YMETh
TIPUBOANTH MPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS

OObBscHEHHE
HOBOT'O
Marepuaia

§70-
71Ne507,538 P.
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28.01

JundpakunoHHas pemerka.
JlabopartopHas paborta 1o TeMe
«/I3Mepenne JJIMHBI CBETOBOM

BOJTHBD)

3HaTH/TIOHIMATh, KaK Pa3BUBAJIMCH B3IJIAbI HA IPUPOY CBETA
3HATH/TIOHIMATh CMBICIT 3aKOHOB OTPAXKEHUS W TIPEJIOMJICHHS CBETa,
CMBICT SIBJICHUS TIOJTHOT'O OTPa’KEHHSI; YMETh OIPENEATh
MIOKa3aTeNb MTPEITOMIICHHUS Y METh CTPOUTH N300paKEHHSI B TOHKHX
JIMH32aX; 3HATH/TIOHUMATh CMBICT MOHATHI: (POKYCHOE paccTOsIHUE,
ONTHYECKasl CWJIA JINH3BI; 3HATh (POPMYITy TOHKOH JIMH3bI K YMETh

Ypok BHE Kinacca
«HAYKOJIAB»

OObsicHeHNE
HOBOI'O
MaTepuana

§ 72 yip.10 Ne 2
Ne 571P.




TIPUMEHSATH €€ NPU PEeIICHNH 3aa4 3HATh/TIOHUMATh CMBICIT
TIOHSTHH: uctiepcyst, HHTepdepeHys, TMPPaKIys 1 MOTIPU3ALII
CBETa; YMETh ONMCHIBATH U OOBSICHSTH 3TH SBJICHUS; YMETh
TIPUBOINTH NPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS
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02.02

[TorepeyHOCTh CBETOBBIX BOJIH.
[onspuzanus ceera.
OneKTpoMarHuTHas TEOpHs CBETA.

3HaTH/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA
3HaTH/TIOHUMATH CMBICII 3AKOHOB OTPa)KEHHMSI M IIPEIOMIICHHSI CBETA,
CMBICII SIBJICHUS TIOJIHOTO OTPayKE€HUSI; YMETh OIPEeATh
TI0Ka3aTelb MTPEIOMIICHUST Y METh CTPOUTH N300pakKEHHsI B TOHKHX
JIMH32aX; 3HATH/TIOHUMATh CMBICH MTOHATHI: (POKYCHOE paccTOsIHUE,
ONTHYECKas CUJIa JINH3BI; 3HaTh (POPMYITy TOHKOH JIMH3BI U YMETh
NPUMEHSTH €€ TP PEelIeHUHN 33134 3HATh/TIOHUMATh CMBICIT
HOHSTHI: Jucniepcusi, uHTepdepeHIrs, TUPPaKIKs 1 NOISIPU3ALHS
CBETa; YMETh ONHUCHIBATh U OOBSICHITH 3TH SIBJICHUS; YMETh
MPUBOIUTH MTPUMEPBHI X MPAKTUUECKOTO IPUMEHEHUS

OObsicHeHne
HOBOI'O
MaTepuana

§ 73-74
Nel101,1102 P.
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04.02

Buap! uznyuyenuii. lcrounuku
cBera. CIIeKTphI U CIIEKTpaJIbHBIE
arnmnaparsl.

3HaTH/TIOHUMATh, KaK Pa3BUBAIIUCh B3TJISIBI HA IPUPOAY CBETA
3HATh/TIOHUMATH CMBICII 3AKOHOB OTP)KEHHMS M MIPEIIOMIICHHSI CBETA,
CMBICJI SIBJICHUSI TIOJIHOT'O OTPaXKEHHUsI; YMETh OIPEIeIsTh
TIOKa3aTeNb MPeIOMIICHHsT Y METh CTPOUTH N300paKeHUsI B TOHKUX
JIMH3aX; 3HATh/TIOHUMATh CMBICH MOHSATHI: (POKYCHOE paccTosIHUE,
ONTHYECKas CUJIA JINH3bI; 3HATh (POPMYNy TOHKOH JIMH3BI U YMETh
NPUMEHSTH €€ TP PEelIeHUH 331a4 3HATh/TIOHUMATh CMBICIT
HOHATHI: JUCTIepCHs, HHTep(hepeHI s, TUPPAKIU U MOIAPU3ALHU
CBETAa; yMETh OIMCHIBATh U OOBSCHATH ITU SBJICHHUS; YMETh
NPHBOJMUTH NPUMEPHI X MPAKTUYECKOI0 IPUMEHEHHS

Poccuiickas
AIEKTPOHHASI
IIKOJIA.

OOBbsicHeHne
HOBOT'O
marepuaa

§80-81
Nel078; 646 P.
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09.02

Bunp! ciektpoB. CrieKTpaibHbIH
ananus. Jlaboparopnas pabdora 1o
teme «Habnronenue cruronHoro u
JINHENYATOr 0 CIIEKTPOBY

3HaTh/IOHUMATh, KaK PA3BUBAJINCH B3IJIAABI HAa IPUPOY CBETA
3HaTh/IIOHUMATh CMBICII 3aKOHOB OTPAXXEHHS M IIPETIOMIICHHS CBETa,
CMBICI SIBJIEHUSI TIOJIHOI'O OTPa’KEHHUsI; YMETh OIPENENATh
MIOKa3aTelb NPeNIOMIICHHsT Y METh CTPOUTH H300paXKEHHs B TOHKHX
JIMH3aX; 3HATH/TIOHUMATh CMBICI TOHATHH: (OKYyCHOE paccTosHuE,
ONTHYECKAs CUJIa JMH3BI; 3HATh (POPMYITY TOHKOMH JIMH3BI U YMETh
MIPUMEHATH €€ IIPH PelIeHH 3a1a4 3HaTh/IIOHUMATh CMBICIT
MOHATHH: TUCHepCHs, HHTephepeHINs, TUPPaKIUs U MOIAPU3ALHUI
CBETa; YMETh ONUCHIBATh U OOBSICHITH 3TH SABICHUS; YMETh
TIPUBOANTH MPUMEPHI UX MPAKTUYECKOTO NPUMEHEHHUS

Ypok BHE Kinacca
«HAVYKOJIAB»

OObBscHEHHE
HOBOT'O
Marepuaia

§ 82-83 Ne 670,
682 P.
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11.02

WnudpakpacHoe, yapTpadroreToBoe
U pEHTreHoBCcKoe nu3nydeHus. [lkana
3JIEKTPOMAarHUTHBIX BOJH.

3HaTh/TIOHMMAaTh, KaK Pa3BUBAJIICH B3IJISIBI HA IPUPOLY CBETA
3HaTh/TIOHMMATh CMBICIT 3aKOHOB OTPayKEHHs M TIPETIOMIICHHUSI CBETA,
CMBICT SIBJIEHUS TIOJTHOT'O OTPa’KEHHUSI; YMETh OIPENEATh
TIOKA3aTeNb MIPEITOMIICHUS Y METh CTPOUTH N300pa)kKEHHSI B TOHKHX
JIMH3aX; 3HATH/TIOHUMATh CMBICT MOHATHI: (JOKYCHOE PacCTOSIHUE,
ONTHYECKas CUJIA JINH3BI; 3HATh (JOPMYITy TOHKOH JIMH3BI ¥ YMETh
TIPUMEHATH €€ NPU PEIICHNH 3aa4 3HATh/TIOHUMATh CMBICIT
TIOHATH: [uciepcys, HHTep(epeHIys, TUPPaKIys 1 MOTIPH3ALIS
CBETa; YMETh ONMCHIBATh U OOBSICHSTH 3TH SBJICHUS; YMETh
TIPUBOANTH NMPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS

OOBbsicHEHNE
HOBOI'O
MaTepuana

8 84-86
Ne1064,1066,10
79




3HaTH/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA OO0nbsicHenne He 3anmano
3HaTH/TIOHUMATH CMBICII 3AKOHOB OTPa)KEHHMS M IIPEIOMIICHHSI CBETA, HOBOT'O
CMBICIT SIBJICHUSI TIOJTHOT'O OTPA’KEHHUST; YMETh ONPEACIISATH MaTepuana
TI0Ka3aTelb MIPEIOMIICHHUS Y METh CTPOUTH N300paKEHHsI B TOHKHX
Konrponbnas pabora o teme .
JIMH3aX; 3HATH/TIOHUMATh CMBICT MTOHATHI: (POKYCHOE paccTOsIHUE,
43 16.02 «CBeToBBI€ BOJHEL. M31mydeHue u N
CLEKTDLD ONTHYECKas CUJIa JINH3BI; 3HaTh (POPMYITy TOHKOH JIMH3BI U YMETh
P TIPUMEHSATH €€ NP PEelIeHNH 3aa4 3HATh/TIOHUMATh CMBICIT
TIOHSTHI: UcTiepcHsi, MHTepEepeHIHs, TMPPaKIHs 1 MOIIPU3ALIS
CBETa; YMETh ONMCHIBATH U OOBSICHSTH 3TH SBJICHUS; YMETh
TIPUBOMTH NPUMEPHI UX MPAKTUYECKOTO MPUMEHEHHUS
3HaTh/TIOHUMATh, KaK Pa3BUBAIIUCH B3TJIAIBI HA IPUPOAY CBETA OObsicHeHne 8 75-78
3HATH/TIOHUMATh CMBICII 32AKOHOB OTPa)KEHHMS M TIPEIOMIICHHSI CBETA, HOBOI'O ymp.11Nel
CMBICII IBJICHUS TIOJIHOTO OTPa’KE€HUSI; YMETh OIPEeATh MaTepuaia Ne684 P.
3aKOHBI ANEKTPOJUHAMHKY 1
TIOKa3aTeNb NpeIOMIIEHHsT Y METh CTPOUTH N300paKeHUsT B TOHKUX
NPUHLUI OTHOCHTEIEHOCTH. .
JIMH3aX; 3HATH/TIOHUMATh CMBICH MOHATHI: (POKYCHOE paccTOsIHUE,
44 18.02 IToctynatsl Teopuu N
ONTHYECKasi CUJIa JINH3BI; 3HaTh (POPMYITy TOHKOH JIMH3BI U YMETh
OTHOCUTENBHOCTH. [IpocTpancTBO U N
NPUMEHSTH €€ TP PEelIeHN! 331a4 3HATh/TIOHUMATh CMBICIT
BpEMs B TCOPHUU OTHOCUTEIIbHOCTH. .,
HOHSTHIL: qucniepcusi, uHTepdepeHIys, TUPPaKIys 1 MOIIPU3aALIUS
CB€Ta; YMCTh OIIUCHIBATH U O6’b$[CH$ITI) 9THU SIBJICHUS; YMETH
MIPUBOAUTH IPUMEPBI UX IIPAKTUYECKOTO IPUMEHEHHUS
3HaTh/TIOHUMATh, KaK Pa3BUBAIUCH B3TJISIIbI HA IPUPOIY CBETA OO0BsicHeHNE 8 79-80 ymp.11
3HATh/TIOHUMATH CMBICII 3AKOHOB OTPXKEHHMS M MIPEIIOMIICHHSI CBETA, HOBOTO No2,3 Ne701
CMBICII SIBJICHUSI IIOJIHOI'O OTPA’KEHHUsI; YMETh OIPENEIATh MaTepuana
HOKa3aTelb NPeIoOMIIeHHs! Y METh CTPOUTH N300PaXKEHHs B TOHKHX
45 25 02 PensrtuBuctckas quHamuka. CBA3b | JIMH3aX; 3HATH/TIOHMMATh CMBICI IOHATHH: (OKyCcHOE paccTosHUE,
' MEKAY Maccoil ¥ SHEepruei. ONTHYECKAs CHJIa JIMH3BI;, 3HATH (POPMYITY TOHKOM JIMH3BI U yMETh
MIPUMEHATH €€ IIPH PelIeHH 3a1a4 3HaTh/IIOHUMATh CMBICIT
TIOHATHH: TUCHepCHs, HHTephepeHINs, TUPPaKIUs U MOIAPU3ALHUI
CBETAa; yMETh OIMCHIBATh U OOBSCHATH 3TU SBJICHHUS; YMETh
MIPUBOIMTH NPUMEPHI UX MPAKTHIECKOTO IPUMEHEHHS
DJieMeHTbI TEOPUH OTHOCUTEJbHOCTH (3 4.)
TemnoBoe nznyuenue. [loctosHaas | 3HaTh/moHUMAaTh cMbIch moctyinatoB CTO; yMeTh OMUCHIBATH U OObsicHeHHE 8 87-89 ymp.12
46 02.03 [Tnanka. ®orosdpdexr. Teopus OOBSCHATH OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH U OCHOBHBIE HOBOT'O Ne 1; 2.
tdororddexra. DOTOHEI. MOMEHTBI PEISITUBUCTCKON THUHAMUKHA MaTepuaia
3HaTh/IOHMMATh cMbIC nocTynatoB CTO; ymMeTh ONKUCHIBATH U Poccuiickas OO0BbscHeHne 8 90-92 ymip.12
47 04.03 [Tpumenenue Gorosddexra. OOBSICHATH OTHOCHTEIHHOCTh OMHOBPEMEHHOCTH W OCHOBHEIE EKTPOHHAS HOBOT'O Ne 3:4.
Hasnenne csera. dororpadus. MOMEHTBI PEATUBUCTCKOM TMHAMUKH koA MaTepHana
Crpoenne atoma. OIBITH 3HaTh/MOHNMATE cMBICH TIocTynatoB CTO; ymMeTh onmchBaTh U OO0BbscHeHNE §93-94
48 09.03 Pesepdopaa. KBantoBsie mocTynaTel | OOBACHATH OTHOCHTEIIEHOCTH OJHOBPEMEHHOCTH U OCHOBHBIC HOBOTO Ne752,769 P.
' Bopa. Moaens atoma Bozopoaa 1o MOMEHTBI PENSITUBUCTCKON TUHAMUKU Marepuaia
Bopy.
CaeToBble KBaHTHI (2 4.)
3HaTH/TIOHUMATH CMBICI NOHATHH: hoTodddekT, PpoToH; 3HAT U OO0mbsicHenne § 95-96 ymp.13
49 11.03 Tpynnoctu teopuu bopa. KsantoBas | ymers mpumensats ypasHerue Difamireitna s gorodddexra npu HOBOT'O Nel
MexaHuKa. Jlasepsl. pemeHny 3a1a4d 3HaTh HCTOPHIO PA3BUTHS B3IVISI0B Ha MIPUPOITY Marepuala




CBCTAa; YMCTh OIMCLIBATh U OOBSIICHATE MPUMCHCHUC BAKYYMHBIX U
NOTYIIPOBOAHUKOBBIX (bOTOBJIeMeHTOB B TEXHHKE 3HATH/IIOHHUMATh
CMBICIT SIBJICHUA JABJICHUA CBE€TA; YMCTb OIMUCBIBATDH OIBITHI
I[e6ez[eBa; peUIaTh 3ad41 HAa OAaBJICHHUC CBETA

MeToMb! HAB/IONEHIS 1 3HATH/TIOHUMATh CMBICH MTOHATHI: PoTo3addekr, hoToH; 3HATE U OObsicHeHne 8 97-100 ymp.14
YMETh NPUMEHSTh ypaBHeHNEe DHWHINTEHHA 1 poTodddexra npu HOBOT'O Ne 1,4.
perucTpanuy 3JIeMeHTapHBIX
aactii, OTKpBITHE peleHny 3a1a4d 3HaTh HCTOPHIO Pa3BUTHS B3TIISZOB HA IPUPOLY MaTepuana
50 16.03 ' P CBETa; YMETh ONMUCHIBATH U OOBSCHSTH PUMEHEHHNE BAKyyMHBIX U
paZMOaKTUBHOCTH. O-, B- U -
TIOTYTIPOBOJHUKOBBIX (DOTORIIEMEHTOB B TEXHHUKE 3HATH/TIOHUMATh
n3aydeHus. PaquoakruBHble
peBpALLeHTS CMBICII SIBJICHUSI JIABJICHUSI CBETA; YMETh OIHCHIBATH OIBITHI
peBb ) JlebeneBa; pelmiaTh 33724y Ha JaBICHHE CBETA
ATtomHas ¢puszuka. Puznka aToMHOro siipa (6 4.)
3HATH/TIOHUMATBH CMBICIT DKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLiTa OObsicHeHne 8§ 101-102
MpeAJIoKeHa TUIaHETapHas MOJIENb CTPOCHUS aToMa HOBOT'O yrp.14 Ne 2,3
3HaTH/TIOHUMATh CYLIHOCTh KBAHTOBBIX IOCTYNaTOB bopa 3Hath MaTepuana
3aKoH paJroaKTUBHOrO paciaja. N
51 18.03 YMETh ONUCHIBATh U OOBACHATH XUMUUECKOE JEHCTBHUE CBETA,
ITepuon nonypacnana. M3otonsl. N
Ha3HAYCHUE U MIPUHIUIT JE€UCTBHUA KBAHTOBLIX I'CHEPATOPOB,
J1a3epoB; 3HATh UCTOPHIO PYCCKOM IIKOJBI (PU3UKOB U €€ BKJIA] B
CO3IaHUE W MCIIOJIb30BAHUE JIa3ePOB
3HATh/TIOHUMATh CMBICIT DKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLiTa OObsicHeHnEe 8 103-105
IIpEUIOKEHA IUIAHETAPHAS. MOJZIENIb CTPOEHUS aTOMa HOBOI'O ymp.14 Ne5,6
Ctpoenue aTOMHOTrO siapa. SlnepHble | 3HAaTH/IOHMMATH CYIIHOCTh KBAaHTOBBIX HOcTynaToB bopa 3HaTh U Marepuaia
52 23.03 CHJIBI. DHEPIHUs CBSI3H aTOMHBIX YMETh OIUCHIBATH U OOBSACHATH XUMUYECKOE JICHCTBHE CBETA,
anep. Ha3HauCHUE ¥ NPUHIMUII ACHCTBUSA KBAHTOBBIX ['€HEPAaTOPOB,
J1a3epoB; 3HATh UCTOPHIO PYCCKOM IIKOJbI (PU3UKOB U €€ BKIIA] B
CO3/IaHHE U MCIIOIb30BAHHE JIA3EPOB
3HATH/TIOHUMATH CMBICIT DKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLiTa OObsicHeHHE 8 106-108 Ne
MpeyIoKeHa IJIaHeTapHast MOAETh CTPOCHUS aToMa HOBOTO 1226 P.
3HaTB/IOHUMATh CYLIHOCTb KBaHTOBBIX IOCTYAaTOB bopa 3Hath 1 MarepHaia
SInepHele peakuuu. [enenue saep o
53 25.03 ana, L1SIP YMETh OIUCHIBATH U OOBSACHATH XUMUYECKOE JICHCTBHE CBETA,
ypara. ’ Ha3HA4YeHHe U NPUHIMI JeHCTBHS KBAHTOBBIX T€HEPATOPOB,
J1a3epoB; 3HATH UCTOPHIO PYCCKOM MIKOJBI (PM3UKOB U €€ BKJIA] B
CO3/IaHHE U HCIIOIH30BAHHE JIA3EPOB
3HATh/TIOHUMATh CMBICIT 3KCIIEPUMEHTOB, Ha OCHOBE KOTOPBIX ObLiTa OObsicHeHHE 8 109-112 Ne
TIpeUIoKeHa IIaHeTapHast MOAETh CTPOCHUS aToMa HOBOTO 1220 P.
Snepubiit peaktop. TepMosiaepabie | 3HATH/IOHUMATh CYITHOCTh KBAHTOBBIX MOCTYnaToB bopa 3Hath u Poccuiickas Marepuaa
54 06.04 peaxwm. [lpumenenue saepHoOn YMETh OIUCHIBATh U OOBSICHATH XUMHUUECKOE ICHCTBHE CBETA, ANIEKTPOHHAS
SHEPTeTHKH. Ha3Ha4YeHUE U NPUHIMI JeHCTBHS KBAHTOBBIX T€HEPATOPOB, IIKOJIA.
JIa3epoB; 3HATH UCTOPHIO PYCCKOM IIKOIBI (PH3UKOB U €€ BKIIAJ B
CO3JIaHHE U HCIIOJIH30BAHHE JIA3EPOB
3HaTH/IOHUMATH CMBICIT SKCIIEPAMEHTOB, HA OCHOBE KOTOPBIX ObIIa OO0BbscHeHNE § 113
TIpe;yIoKeHa IIaHeTapHas MOAETh CTPOCHUS aToMa HOBOTO Nel230,1239 P.
55 08.04 Buonormueckoe neiicteue 3HaTh/TIOHMMATh CYLIHOCTH KBAaHTOBBIX MOCTY;1aTOB bopa 3Hath n Marepuaia

PAANOAKTUBHBIX I/I3.]'Iy‘leHI/II7L

YMETh ONMCBIBATH U OOBSICHATH XUMHYECKOE ,Z[€I>'ICTBPI€ CB€Ta,
HAa3HA4YCHUC U IPUHIUIT ,I[eﬁCTBPISI KBAHTOBBIX I'€HEPATOPOB,
JIa3CpPOB; 3HATb UCTOPUIO pYCCKOﬁ IIKOJIBI (1)I/IBI/IKOB u eé BKJIaJg B




CO3J1aHUEC 1 MCIIOJIB30BAHUC JIa3€POB

3HATB/TIOHUMATh CMBICIT 3KCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLIa OO0bsicuHeHne He 3amano
TIpE/JIOKEHa TUIaHeTapHast MOZIENb CTPOSHUS aToMa HOBOT'O
3HATB/IOHUMATh CYIIHOCTh KBAHTOBBIX MOCTYAaToB bopa 3Hath 1 MaTepuana

56 13.04 Kontponbnas pagora no teme YMETh OITUCHIBATH U OOBSICHATH XUMHUUECKOE JICHCTBHE CBETA,

«KBanroBast husuka» .
Ha3HAYCHUE U MPUHIIMI JICHCTBHS KBAHTOBBIX TeHEPATOPOB,
Ja3epoB; 3HATh UCTOPHIO PYCCKOM MIKOJBI (PM3UKOB U €€ BKJIA] B
CO3JaHHUE U MCIOJIb30BAHUE JIa3€POB
DJieMeHThI acTpodusnku (8 4.)

3HATH/TIOHUMATBH CMBICIT DKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLiTa OObsicHeHne 8116
NpeUIoKeHa TuIaHeTapHasi MOZENb CTPOSHUSI aToMa HOBOTO
3HATh/IIOHUMATh CYIHOCTh KBAHTOBBIX MOCTYIaToB bopa 3Hath u MaTepuana

57 15.04 Buaumblie TBUKEHUS HEOCCHBIX TEJ1. | YMETh OMHUCHIBATH U OOBICHITH XUMHUCCKOE ICHCTBHE CBETA,
Ha3HA4YCHUE U TPUHIUIL lleﬁCTBHﬂ KBAHTOBBIX I'CHEPATOPOB,
Ja3epoB; 3HATh UCTOPHIO PYCCKOM MIKOJBI (PU3UKOB U €€ BKJIA] B
CO3IaHUE U MCIIOJIb30BAHUE JIA3€POB
3HATH/TIOHUMATH CMBICIT DKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLiTa OObsicHeHnEe §117-118
npeUIoKeHa TIaHeTapHasi MOJENb CTPOSHUSI aToMa HOBOTO
3HaTh/IOHUMATh CYLIHOCTh KBaHTOBBIX IOCTYNIaToB bopa 3Hath u Marepuaia

3axoHbl ABIKeHUs Iu1aHeT. Cuctema N

58 20.04 3ems-JTyHa YMETb OIUCHIBATH U OOBSACHATH XUMUYECKOE JICHCTBHE CBETA,
Ha3HauCHUE ¥ NPUHIMUII ACHCTBHA KBAHTOBBIX FE€HEPATOPOB,
J1a3epoB; 3HATh UCTOPHIO PYCCKOM IIKOJbI (PU3UKOB U €€ BKJIA] B
CO3/IaHHE U MCIIOIb30BAHHE JIA3ePOB
3HATH/TIOHUMATH CMBICIT YKCIIEPUMEHTOB, HA OCHOBE KOTOPBIX ObLIa OObsicHeHHe 8119
NpeIUIoKeHa IUIaHeTapHask MOJIeIb CTPOSHHS aTOMa HOBOTO
3HaTB/IOHUMATh CYLIHOCTh KBaHTOBBIX IOCTYIaToB bopa 3HaTh 1 MarepHaia

59 22.04 Puzmcckas MPMPONA TUTAHCT I YMETh OIUCHIBATH U OOBSACHATH XUMUYECKOE JICHCTBHE CBETA,

MauibIxX Tesl COTHEUHOH CHCTEMBI. .

Ha3HA4YeHHe U NPUHIMI JeHCTBHS KBAHTOBBIX T€HEPATOPOB,
J1a3epoB; 3HATh UCTOPHIO PYCCKOM MIKObI (PM3UKOB U €€ BKJIA] B
CO3/IaHHE U HCIIOJIb30BAHHE JIA3EPOB
3HATH/TIOHUMATh CMBICIT 3KCIIEPUMEHTOB, Ha OCHOBE KOTOPBIX ObLiTa OObsicHeHHE 8120
NpeIUIoKeHa TIaHeTapHask MOJIeIb CTPOSHHS aTOMa HOBOTO
3HaTh/TIOHMMATh CYLIHOCTh KBAaHTOBBIX MMOCTY/IaTOB bopa 3Hath MarepHaia

60 27.04 CouHie. YMETh OIMUCHIBATH U OOBSACHATH XUMUYECKOE JICHCTBHE CBETA,
Ha3Ha4YeHHE U NPUHIMI JeHCTBHS KBAHTOBBIX T€HEPATOPOB,
JIa3epoB; 3HATH UCTOPHIO PYCCKOM IIKOIBI (PH3UKOB U €€ BKIIAJ B
CO3JIaHHE U HCIIOIH30BAHHE JIA3EPOB
3HATH/TIOHUMATh CMBICIT TIOHATHI: HeOecHast cdepa, IKITUNTHKA, OObsicHeHHE § 121-123.

OCHOBHBIE XapaKTEPUCTHKH 3BE3]I. HeOeCHBIN KBAaTOp M MEPUINAH, CO3BE3IUe (M 30MaAKAIBHOE), THI HOBOT'O
61 29.04 Buytpennee crpoenue ConHIa u JIETHET0/3UMHETO COJHLECTOSHUS U BECEHHET0/OCEHHETO Marepuaia

3B€37] IJIaBHOMI IOCIEN0BATEILHOCTH.
DBOIIONHS 3BE3I.

PaBHOJECHCTBYS, 3BE3/a, IIAHETA, aCTEpOua, kKoMeTa. MeTeopHoe
Teno, GoTo- U xpomocdepa, CoMHEUHast KOPOHA, BCIIBIIIKH,
MpoTyOepaHIIbl, COTHEYHBIN BeTep, 3BE3AbI-THIAHTHI M —KapJIMKH,




NEPEMCHHBIC 1 HBOﬁHLIe 3Bé3I[I)I, HeﬁTpOHHI)IG 3Bé3HLI, ‘IépHLIe
ABIPBI; YMETb OIIMCBIBATL U 00BSICHITE JBWXXCHUC HEeOECHBIX TEI U
HUCKYCCTBCHHBIX CITYTHHUKOB 3eMJ'II/I, TosAC aCTCpoOu0B, USMCHCHHNE
BHCIIHCTO BHUJId KOMET, MCTCOPHBIC TOTOKHU, ICHHOCTh MECTCOPUTOB;
3HAaTb OCHOBHBIC IapaMETpPbl, UICTOPUIO OTKPLITHA U I/ICCHCHOBaHI/Iﬁ
INIAHCT-TUT'aHTOB

62

04.05

Mneunsiii [1yts — Hamma 'anakTuka.

TanmakTukn.

3HaTH/TIOHUMATh CMBICI IOHATHI: HeOecHast cdepa, SKINITHKA,
HeOeCHBIN KBATOp U MEPHUMAH, CO3Be3/Me (M 30MaKalIbHOE), THH
JIETHETO/3UMHET0 COTHLIECTOSIHUS ¥ BECEHHET 0/ OCEHHET 0
PaBHOIICHCTBYS, 3B€3/1a, IUIaHETa, aCTepOn, Komera. MereopHoe
Teno, Goto- u xpomocdepa, COMHEUHAS KOPOHA, BCIIBIIIKY,
npoTyOepaHIbl, COTHEUHbIH BeTep, 3BE3/IbI-TUIaHThI  —KapJIUKH,
NIepeMeHHBIE 1 JIBOMHBIC 3BE3IbI, HEHTPOHHBIE 3BE3/IbI, YEPHBIC
JIBIPBI; YMETh OMUCHIBATH U OOBSACHSITH JIBIKCHHE HEOSCHBIX TEN
UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH, MOSIC aCTEPOH/I0B, H3MEHEHHE
BHEIITHET0 BH/Ia KOMET, METEOPHbIE MOTOKH, IIEHHOCTh METEOPUTOB;
3HaTh OCHOBHBIE I1APAMETPbI, UICTOPUIO OTKPBITHUSI U UCCIIEI0BAHUMN
IJIaHET-TUT'aHTOB

OObsicHeHne
HOBOT'O
MaTepuana

§ 124 - 125.

63

06.05

Ctpoenue u 3BoMIONHs Beenennoi.

3HaTh/TIOHUMATh CMBICI IOHATHI: HeOecHast cdepa, SIKIUITHKA,
HeOECHBIN 9KBAaTOP U MEpUINaH, CO3Be3aue (1 30IMaKaIbHOE), THU
JIETHETO/3UMHET0 COJIHLIECTOSIHUSI U BECEHHEr0/OCEHHEr 0
PaBHOZCHCTBUS, 3B€3/1a, IUIaHETa, aCTEPONA, KoMeTa. MeTeopHoe
Teno, GpoTo- U xpoMocdepa, CoNHeuHast KOPOHA, BCIIBIIIKH,
npoTyOepaHIbl, COTHEUHBIH BeTep, 3BE3bI-THIAHThl H —KapJIUKH,
IIEPEMEHHBIE U JBOWHBIE 3BE3/1bl, HEUTPOHHBIE 3BE3/bl, YEPHBIC
JBIPBI; YMETh ONUCHIBATh U OOBSACHATH ABMKCHHE HEOSCHBIX TeN U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH, M0SIC aCTEPOHIOB, U3MEHEHNE
BHEIIHEr0 BUa KOMET, METEOPHBIE MIOTOKH, LIEHHOCTh METEOPHTOB,;
3HaTh OCHOBHBIE ITapaMeTPhl, HCTOPUIO OTKPBITHS M HCCIEOBaHUH
IUIAaHET-TUTAHTOB

OOBbsicHeHne
HOBOT'O
Marepuaa

§126

64

11.05

Enunas ¢pusudeckas KapTHHA MHUpA.

3HATH/TIOHUMATH CMBICII TIOHATHI: HeOecHast cdepa, SIKIUITHKA,
HeOecHBIN KBaTOp U MEpUINaH, CO3Be3ue (M 30JHaKaIbHOE), THH
JIETHETO/3UMHET0 COJTHIIECTOSIHHSI U BECEHHET0/OCEHHEr 0
PaBHOAEHCTBHS, 3BE3/1a, IUNIAHETA, aCTEPOH, komera. MeTeopHoe
Teno, Goto- 1 xpomocdepa, COTHETHAsT KOPOHA, BCIIBIIIKY,
poTyOepaHIIbl, COTHEUHBII BeTep, 3BE3AbI-THIaHTHl H —KapJIUKH,
TIEPEMEHHBIE U IBOMHBIE 3BE3/bl, HEUTPOHHBIE 3BE3/IbL, YEPHBIE
IBIPBI; YMETh OMUCHIBATh U OOBSACHSATD JBIKCHHE HEOSCHBIX Te U
HCKYCCTBEHHBIX CITyTHHKOB 3€MJIH, MOSIC aCTEPOHIOB, H3MEHEHHE
BHEIIHET0 BHa KOMET, METEOPHBIE MOTOKH, LIEHHOCTh METECOPHTOB;
3HATh OCHOBHEBIE ITaPaMETPhl, HCTOPHIO OTKPBITHS M HCCIEOBAHUH
TUIAHET-TUTAHTOB

OObBscHEHHE
HOBOT'O
Marepuaia

§127

IloBTOpenue (4 4.)

65

13.05

[ToBTOpEHME MO TEME
"Mexanun4deckoe koyebanue”

CUCTEMATHU3alU MaTcpuaia

OObsicHeHNE
HOBOI'O
MaTepuania

NuauBuayanbx
BI€ 3aJaHUS




IToBTOpEHME 1O TEME

CUCTEMATHU3alUsA MaTcpuaia

OObsicHeHne

WnnuBunyansH

66 18.05 HOBOI'O bl€ 3aJJaHUS
DNEeKTpOMAarHuTHOE KoJeOaHue Marepuana
TToBTOpEHHE 110 TeMe CUCTEMaTH3allus MaTepuaia OObsicHeHne NunusuayansH
67 20.05 "MexaHH4eCKHUE U HOBOI'O bIC 3aJIJaHU
3JIEKTPOMATrHUTHBIC BOJTHBI" Marepuaa
CHUCTeMaTH3alysl Marepuaa OObBscHEHHE NunusuayansH
n
63 25.05 IToBTOpenue no teme "CBeTOBBIE HOBOT'O Bl 3aAHTS

BOJHEL. V31ydeHue u crieKTpsl'”

Marepuaia




