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IInanupyemble pe3yabTaThl 0CBOCHHS YU4eOHOT0 mpeaMeTa «@u3uKay.

JInyHOCTHBIMHE pe3yiabTaTamMu oOydeHus ¢pusuke B 7-9 knaccax sBISIOTCS:

copMHPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX H TBOPYECKHX
CIOCOOHOCTEH yuaImxcs;

yOEKICHHOCTh B BO3MOKHOCTH TTO3HAHMS MPUPOJIBI, B HEOOXOMMOCTH Pa3yMHOTO
HCII0JIb30BaHUA I[OCTI/DKCHI/Iﬁ HAayKU U TEXHOJIOTHI JJIA ;[anLHeﬁmero Ppa3BUTUA YCTIOBCUCCKOI'0O
O6HICCTBa, YBAXXCHUEC K TBOPpLIAM HAYKH U TCXHUKH, OTHOILICHUEC K (1)I/I3I/IKC KaK 3JIEMCHTY
0011IeueIOBEUECKON KyIbTYPHI;

CaMOCTOSTEIbHOCTh B MPHOOPETEHUH HOBBIX 3HAHUH M MMPAKTHYECKUX YMEHHIA;

TOTOBHOCTH K BI)IGOpy JKU3HCHHOI'O ITYTHU B COOTBETCTBHHU C COOCTBEHHEBIMHU HHTEpECaMun
MBO3MOXHOCTAMHM,

MOTHUBAIHS 00pa30BaTEIbHON JAEATENLHOCTH MIKOJILHUKOB HA OCHOBE JJMYHOCTHO
OPUEHTHPOBAHHOTO MOAX0/1A;

(hopMupoOBaHUE IEHHOCTHBIX OTHOIIEHUW APYT K APYTY, YUUTENTIO, aBTOPAM OTKPBITHHA
UU300pETeHH, pe3ynbTaTaM O0yIeHUS.

MeTtanpeaMeTHBIMH pe3yJbTaTaMu 00yueHus pusmke B 7-9 Kitaccax SIBJISIOTCS:

OBJIAACHUC HABBIKAMH CaAMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$[ HOBBIX 3HaHI/II71, opraHmauI/m
yae0HOM TeATEeIbHOCTH, IIOCTAHOBKY TIeNIeH, TIIAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKH
Pe3yNbTaTOB CBOCH ACATEILHOCTH, YMEHUSIMH MPEABUACTS BOSMOXKHBIE PE3YIIBTAThl CBOMX
JICHCTBHIA;

MOHUMAaHHE Pa3INIHA MEXTy UCXOTHBIMU (JaKTaMH U TUTIOTE3aMU JIJISl X OOBSICHEHHUS,
TEOPETHUECKUMHU MOAETSIMH U peallbHBIMA OOBEKTaMH, OBJIAJICHIE YHHBEPCATbHBIMH
y4eOHBIMU ICHCTBUSIMH Ha TIPUMEpPax TUIOTE3 sl OOBSICHEHHS N3BECTHBIX (DaKTOB U
9KCIIEPUMEHTAIILHOM MPOBEPKHU BBIJIBUTAEMBIX TUIIOTE3, Pa3pab0TKU TEOPETHUECKUX MOJIEICH
MPOIECCOB UJIU SIBJICHUI;

(hopMHpOBaHUE YMEHHI BOCIIPHHUMATS, TIepepadaThiBaTh U MPEIbIBIATh HHPOPMAIHIO B
CIIOBECHOH, 00pa3HOM, CHMBOIWYECKON (popMax, aHaTM3UPOBATH U ITepepadaThIBaTh
MOTYYECHHYIO0 MH(POPMAIHIO B COOTBETCTBUU C MTOCTABICHHBIMHU 3a1a9aMH, BBIJICIISATH OCHOBHOE
COJIepIKaHue MPOYNTAHHOIO TEKCTa, HAXOMUTh B HEM OTBEThI Ha IMIOCTABJICHHbBIE BOPOCHI U
U3naraTh ero;

MIPUOOpETEHNE OITBITa CAMOCTOSATEBHOT O TIOMCKA, aHaJi3a 1 0TOopa HH(popManuu ¢
UCTIONIb30BAHNEM PA3IMYHBIX HCTOYHUKOB M HOBBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH JUTS
pelIeHus o3HaBaTENbHBIX 33734,

pa3BUTUC MOHOJIOTHYECKOU 1 I[I/IaHOFI/IHGCKOﬁ pe€4n, yMEHUA BbIpaXaTb CBOU MBICIIN U
CIIOCOOHOCTH BBICITYIIIMBATDH COGQC@Z{HHK&, IMNOHHUMATh €0 TOYKY 3pCHUS, IPU3HABATD IIPABO
ApPYroro 4ejioBCKa Ha NHOC MHCHUC,

OCBOCHUC ITPUCMOB ,Z[eflCTBPII?I B HECTAaHAAPTHBIX CUTYyallHAX, OBJIaACHNUC OBPUCTUYCCKUMU
MCTOJAaMU PCIHICHUSA HpO6J’I€M;

(hopMupOBaHNE yMEHHMI pabOTaTh B IPYIIIE C BHIIOJIHEHUEM Pa3IMYHbIX COLMATIBHBIX POIIEH,
MPEACTABIATh U OTCTAUBATH CBOM B3TJISIBI M YOSXKAEHUS, BECTH JUCKYCCHIO.

IIpeameTHBIMHU pe3yJibTaTaMu 00yueHus pu3nke B 7-9 KJjaccax sIBJISIIOTCS:



(hopMHupOBaHHUE MPEACTABICHUN O 3aKOHOMEPHOH CBS3H M TI03HABAEMOCTH SIBIICHUH TIPUPOIHI,
00 00BEKTHBHOCTH HAyYHOT'O 3HAHHUSI; O CHCTEMOOOpa3yomiel poiu GU3UKK ISl pa3BUTHS
JPYTUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOIWI; HAYYHOTO MUPOBO33pEHUS KaK pe3ysbTara
W3y4YeHHS OCHOB CTPOSHHS MaTepuu U (pyHIaMEHTaTbHBIX 3aKOHOB (DH3HKH;

3HaHUS O IPUPOJAE BAXKHEHIINX (PU3NUECKUX SIBICHUN OKPY)KaIOLIero MUpa ¥ IOHUMaHUe
cMbIcTa PU3HUYECKUX 3aKOHOB, PACKPHIBAIOIINX CBSI3b N3yUEHHBIX SIBIICHU;

(hopMupoOBaHUE MEPBOHAYANILHBIX MPEACTABICHUN 0 (PU3MUYSCKON CYITHOCTH SIBJICHUH MPUPOIBI
(MexaHMYeCKUX, TEIIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX ), BUIaX MaTePHUH (BELIECTBO U
ToJie), ABMKEHHUH KaK CIIOCOOE CYIIECTBOBAHUS MAaTEPUU;, YCBOCHIE OCHOBHBIX UJICH MEXaHUKH,
aTOMHO-MOJIEKYJIAPHOTO YYEHHUS O CTPOEHUU BEILECTBA, JJIEMEHTOB JIEKTPOJUHAMUKHI 1
KBaHTOBOW (PU3MKU; OBJIa/ICHUE OHATUHHBIM anapaToM ¥ CHMBOJIMUYECKUM SI3bIKOM (DU3UKH;

YMEHHUS 110JIb30BATHCSI METOAAMH HAyYHOI'O HCCIIEA0BAHUS SIBJICHUM PUPOBI, IPOBOAUTH
HaAOJIO/ICHHS, TUIAHKUPOBATh U BBIIOIHATE KCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThI
W3MEpEeHH, IPENICTAaBIIATh PE3YNILTAThl H3MEPEHUH ¢ IOMOIIBI0 TabnuIl, rpaduKoB U GopMyI,
O00HapyXKHBATh 3aBUCUMOCTH MEXKAY (PU3MUECKUMU BETUINHAMH, OOBSICHATh TTOTyYCHHBIC
PE3yNbTATHI U I€NATh BBIBO/bL, OLIEHUBATh TPAHULIbI TOTPEIIHOCTEN pe3yIbTaTOB U3MEPEHU;

YMEHUA NPUMEHATH TCOPECTUUCCKHUEC 3HAHUS 10 (1)1/131/11(6 Ha MPaKTHUKE, pEUIaTh (1)I/ISI/I‘ICCKI/IC
3ala4i Ha MMPUMCHCHUEC IMOJTYUYCHHBIX 3HaHHI>'I;

YMEHUS U HaBBIKM IPUMEHSATH MOTY4YEHHbIC 3HAHUS JJ1s1 OOBSICHEHUS IPUHIUIIOB JCHCTBHUS
BOKHEUIITNX TEXHUIECKUX YCTPOUCTB, (pabOThI) MAIIMH U MEXaHU3MOB, CPEIICTB IEPEABUKCHIS
Y CBSI3H, OBITOBBIX IPHOOPOB, IPOMBIIIIJICHHBIX TEXHOJIOTHYECKUX TIPOIIECCOB, PEIICHUS
MPAKTUIESCKUX 3a]1au MOBCEIHEBHOMN JKNU3HU, o0ecrieueHus: 0€30IaCHOCTH CBOEH KH3HH,
PaIMOHAIBHOTO IPUPOIOTIONH30BAHMS U OXPaHbI OKPYKAIOIIEH Cpe/ibl; BIUAHUS TEXHHUECKUX
YCTPONCTB Ha OKPYKAIOIIYIO CPENy;

OCO3HAaHNE BO3MOXXHBIX IMMPUYKWH TEXHOI'CHHBIX W OKOJIOTHYCCKUX KaTaCTpO(I).

OCO3HAaHHNE HEOOX OTMMOCTH TTPUMEHECHHS TOCTIKCHUH (PU3UKHN M TEXHOIOTHH IS
panoOHAIBHOTO TIPHUPOAOIIOIE30BAHMS;

OBJIaJICHHE OCHOBaMH 0€30ITaCHOT0 MCIIONb30BAHNS €CTECTBEHHBIX U HCKYCCTBEHHBIX
JNIEKTPUIECKUX Y MAaTHUTHBIX ITOJIEH, 3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX
MHCKYCCTBEHHBIX MOHM3HUPYIOLIUX N3Ty4eHUH BO N30eKaHNe NX BPEIHOTO BO3CHCTBUS Ha
OKPY’KAIOIYIO CPEey M OPTaHNU3M YeIOBEKa;

(hopMupoBaHUE yOSKIACHUS B 3aKOHOMEPHOU CBSI3M M IIO3HABAEMOCTH SIBICHUH MPUPOABL, B
00BEKTUBHOCTH HAayYHOT'O 3HAHHUS, B BBICOKOM [IEGHHOCTH HAyKU B Pa3BUTUU MAaTEPUATbHON U
JIyXOBHOU KYJBTYpPHI JIIOJIEH;

Pa3BUTHE TEOPETUUECKOr0 MBILIUICHNS Ha OCHOBE (POPMHUPOBAHUS YMECHHUI yCTaHABIMBAaTh
(akThl, pa3nuyaTh NPUYUHBI U CIIEICTBUS, CTPOUTH MOJEIHN U BBIABUTATh TUIIOTE3BL,
OTBICKMBATbU (OPMYIHPOBATH I0KA3aTEILCTBA BBIIBUHYTHIX THIIOTE3, BBIBOIUTD U3
IKCHEPUMEHTAIBHBIX (JAKTOB M TEOPETUUECKUX MOeIeH (PU3NIeCKNe 3aKOHbI;

Pa3BUTUC YMCHUS IIJIAHUPOBATH B HOBC€HH€BHOﬁ JKHN3HHU CBOHU HeﬁCTBHﬁ C IPUMCHCHUEM
MOJIYYCHHBIX 3HAHUH 3aKOHOB MCXaHHKH, DJICKTPOAUHAMUKHU, TCPMOANHAMUKHN N TCIJIOBBIX
SIBIICHHUH C OCIIBIO C6€p€)KeHI/I$I 310POBbA;



o q)OpMI/IpOBaHI/Ie HpeI[CTaBJ]CHI/Iﬁ 0 HEpallMOHAJIbHOM HCIOJIb30BAHUU NPUPOAHBIX PECYPCOB U
OHEPruu, 3arpsAa3HCHUN orcpyxca}omeﬁ Cpeabl KaK CICACTBHUEC HECOBCPIICHCTBA MAIlIUH U
MECXaHHU3MOB.

¢ KOMMYHUKATUBHBIE YMEHUS: JOKIAAbIBATh O PE3YIbTATAaX CBOErO UCCIEAOBAHMS, Y94aCTBOBATh B
JIUCKYCCHH, KPATKO Y TOYHO OTBEYATh HA BOIIPOCHI, UCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYPY U
Jpyrue UCTOYHUKH HHPOPMALIHH.

BbinyckHUK HAYYUTCS:

co0JTI0AaTh TIpaBMiia 0E€30MaCHOCTH M OXPaHbl TPy/aa MpU padoTe ¢ yueOHBIM U 1Ta00paTOPHBIM
000pyI0OBaHHEM;

MOHUMATh CMBICIT OCHOBHBIX (DU3NYECKHX TEPMUHOB: (PU3NYECKOE TEI0, PU3NUECKOe SIBIICHHUE,
(duznvecKas BeJIMYMHA, CAMHUIBI H3MEPEHUS;

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEITUThH MTPH MTOMOIIH (HHU3HIECKHUX METO/IOB;
AHAJTM3UPOBATH OT/IEIBHBIE ITAITBI TPOBEICHUS NCCIEIOBAHNI M HHTEPITPETHPOBATE PE3YIBTATHI
HaOJIFOIEHNI U OIIBITOB;

CTaBHTb OIBITHI 110 UCCIICIOBAHUIO (PH3MUECKUX SIBICHUH WM (PU3NIECKHX CBOMCTB Tel 0e3
WCTIOJIb30BAHMS IPSMBIX U3MEPEHHIA; TIpH 3TOM (HOpMYITHPOBATH MpodiemMy/3aaqy yaeOHOoro
JKCIIEpUMEHTA; COOMpPaTh YCTAHOBKY U3 MPEIIOKEHHOTO 000PYIOBaHUS; IPOBOJUTH OMBIT 1
(hopMymHpOBaTH BHIBOIBL.

[Mpumeuanwue. [Ipu npoBeneHnn UcciaeOBaHUS (PU3NUECKUX SBICHUH W3MEPUTENbHBIC TIPUOOPHI
UCTIONB3YIOTCS JIMIIb KaK MJAaTYUKH HM3MEpEHHs (QHU3NYECKHX BEIMYMH. 3alliCH ITOKa3aHWH
HPSIMBIXU3MEPEHUH B 3TOM Cllydae He Tpedyercs.

MOHUMATP POJIb SKCIIEPUMEHTA B TIOyYeHUH HaydHOU MH(pOpMaIny;

MPOBOJNTE TPSMBIE U3MEPEHUS (PU3MUECKUX BEITMUYMH: BPEMsi, pacCTOSIHUE, Macca Tena, 00beM, CHIIa,
TeMmIieparypa, aTMocepHoe JaBJIeHHE, BIAXHOCTh BO3/yXa, HANPsDKEHHWE, CHUJIA TOKA, paJdallMOHHbINA
(hoH (C UCITONTE30BAaHUEM TO3UMETPA); TIPHU TOM BBIOMPATH ONTUMATIBHBIA CITOCOO H3MEPEHUS H
HCTOB30BaTh MPOCTEUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUIA.

[Ipumeuanmne. JIrobas yueOHas mporpamma I0HKHA 00eCIIeduBaTh OBNAJeHNE MIPSIMBIMHA U3MEPEHUSIMA
BCEX MEPEUYNCIEHHBIX (PM3NIECKUX BEITHYHH.

IIPOBOANTH MCCIIEAOBAaHIE 3aBUCUMOCTEH (DU3NUECKUX BEIMYMH C UCIIOIB30BAHUEM MPSIMBIX
W3MEpPEHMH: IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBAThH PE3YJIbTAThI IOIY4YECHHOH 3aBUCUMOCTH
(u3NUECKUX BEIUYMH B BUJE TaONUI ¥ Tpa(UKOB, eaTh BHIBOABI I10 PE3YJIbTATaM HCCICIOBaHUS;

MIPOBOANTH KOCBEHHBIE N3MEPEHNS (PU3NUECKUX BEITUYUH: IIPU BHIIIOTHEHUH U3MEpeHUH coOupaTh
9KCIEPUMEHTAIIBHYIO YCTAaHOBKY, CIIENys NPEIOKEHHON HHCTPYKLINH, BBIYUCIIATH 3HAUCHNE BETMYNHBI
1 aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNbTaThl C YUETOM 3aJaHHOH TOYHOCTH U3MEPEHUN;

aHAITM3UPOBATH CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HABATh B HUX MPOSBICHHE
M3YUYCHHBIX (DU3UUECKUX SIBICHUN WK 3aKOHOMEPHOCTEH ¥ MPUMEHSTH UMEIOIIMECS 3HAHUS [T UX
00BSICHEHUS,

MIOHUMAaThb MPHUHIUIIBL HeﬁCTBHH MaIllrH, HpI/I60pOB n  TCXHHUYCCKUX yCTpOﬁCTB, yCI0BHA HX
0e30I1aCHOrOUCIIOIL30BaAHUS B HOBCQZ[HGBHOﬁ JKH3HU,

WCTOJIB30BaTh MpPU  BBIIOJIHEHWHM YYEOHBIX 3a7ad HAYYHO-IIOMYJSIPHYIO JIMTEpaTypy o
(U3NYECKUX SIBIICHUAX, CIIPABOYHbBIE MaTepUalbl, pecypchl MHTepHET.



BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTHCH:

0CO3HaBaThb HCHHOCTb HAYYHBIX PICCJ'ICI[OBaHHfI, POJIb (1)I/I3I/IKI/I B paCllIMpCHUN HpCIlCTaBJ'ICHI/Iﬁ 00
OKpYyXaroumeM MUPE U €€ BKIIaJ B YIIYUHIICHUC KaYCCTBA XU3HU,

HCIIOJIB30BAaTh IIPUEMBI ITOCTPOCHUSA (bI/I3I/IquKI/IX MOI[CJIeﬁ, IIOMCKa U q)OpMyJ'II/II)OBKI/I JO0Ka3aTCIbCTB
BBIJIBUHYTBIX THIIOTE3 U TCOPECTUUCCKUX BBIBOJOB Ha OCHOBE OMITUPUUYCCKH YCTAHOBJICHHBIX (baKTOB;

CpaBHUBATH TOYHOCTh M3MEPEHUS (PU3MYECKUX BEINYHH MO BETUYMHE UX OTHOCUTEIBHON MOTPEITHOCTH
[IpY IPOBEAECHUH NPSIMBIX U3MEPEHU;

CaMOCTOSITEIFHO MTPOBOANTH KOCBEHHBIE U3MEPEHHUSI U UCCIIEOBAHUS (PU3NYECKIX BETUYUH C
HCTIOJIb30BaHUEM Pa3IMYHbIX CIIOCOO0B U3MEpEHNUsT (PU3NUECKUX BEMYMH, BEIOUPATh CPEACTBA
W3MEpEHHs C YIeTOM HeoOXO0AUMON TOYHOCTH H3MEPEHUIT, 000CHOBBIBAThH BHIOOP CIIOCO0a U3MEPEHUS,
a/IeKBATHOTO MTOCTaBJICHHOM 3aJiaue, MPOBOUTH OLIEHKY JIOCTOBEPHOCTH TOIYUYECHHBIX PE3yJbTaTOB;

BOCIPUHUMATh UH(OOPMAITUIO (PU3UIECKOTO COACPIKAHUS B HAYYHO-TIONYJISIPHOM JINTEpaType U
Cpe/ICTBaX MaccoBOi MH(OPMAIIMH, KPUTUIECKH OIIEHMBATH MOTYYEHHYIO HH()OpMAIIHIO, aHATM3HPYS €€
COJIep’KaHUe U JIaHHbIe 00 HCTOYHUKE HH(opMaIny;

cOo371aBaTh COOCTBEHHBIC TMCHEMEHHBIE U YCTHBIE COOOIIEHHS 0 (PU3NIECKUX SBJICHUSIX HA OCHOBE
HECKOJIbKAX HCTOYHHUKOB MH(OPMAIINH, COMTPOBOXKIIATH BBICTYIIJICHUE MTPE3CHTAIINEH, YUUTHIBAS
OCOOCHHOCTH ayUTOPUU CBEPCTHUKOB.

Mexanunueckue
siBJIeHUusA BoimycKkHMK
HAY4YHTCH:

pacro3HaBaTh MEXaHUYECKHE SIBJICHUS U O0BSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA
WJIH YCJIOBHS MTPOTEKAHUS ITHX SIBJIICHHUI: paBHOMEPHOE M HEPAaBHOMEPHOE JIBUKCHUE, PABHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOIMHENHOE IBUKEHUE, OTHOCHTEIEHOCTh MEXaHUIECKOTO JBHIKCHUS,
CBOOOJIHOE TIAJICHHE TEJ, PABHOMEPHOE JABIIKEHUE 110 OKPYKHOCTH, HHEPIHSI, B3aUMOJICHCTBHE TE,
peaKkTUBHOE JIBUXKEHUE, Tiepenava JaBlICHUs TBEPIbIMU TEIaMU, XKHUIKOCTSIMH U Ta3aMu, aTMochepHoe
JIaBJICHHE, IJIABAHUE TEJl, PABHOBECHE TBEPJIBIX TEJl, HMEIOIINX 3aKPEMJICHHYIO OCh BpaIleHHUS,
Kosie0aTeTbHOE IBIKEHIE, PE30HAHC, BOJTHOBOE JIBIDKEHUE (3BYK);

OIMCHIBATh N3YyUCHHBIE CBOMCTBA TEI U MEXaHMUECKUE SIBICHUSI, UCTIONb3Yys (PU3NIECKIE BETUINHBL:
IIyTh, [IEpEMELICHUE, CKOPOCTh, YCKOPEHHE, IIEPHO 00paLeHNs], Macca TeNla, INIOTHOCTh BEIeCTBa,
cuia (Cuiia TSHKECTH, CHJIa YIPYTOCTH, CHjla TPEHHSI), JaBJICHHUE, UMITYJIbC Tela, KHHETUYeCKasi SHEpIHs,
MOTEHLMAJbHAs 3HEPIUs, MeXaHn4eckas pabora, Mmexanndeckast MouHocts, KITJ[ npu coBepiennn
paboThI C UCIIOIB30BAHMEM IPOCTOr0 MEXaHNU3MA, CHJIA TPEHUS, AMIUIUTYA, IEPUOJ U 9acTOTa
KoneOaHuH, JUIMHA BOJHBI U CKOPOCTh €€ PacIpOCTPaHEHHMST; [IPH ONMCAHUH IIPABUIIBHO TPAKTOBATH
(bU3NYECKHUI CMBICI UCTIONB3YEMBIX BETMYMH, UX 0003HAUYCHHS U SAMHULBI U3MEPEHUS, HAXOIUTh
(hopMyIIBL, CBSI3BIBAIOLINE JAHHYIO (PU3UUYECKYIO BETUYUHY C APYTMMHU BETMUYUHAMU, BBIYUCIIAT
3Ha4YeHue (YU3NIECKON BETUUNHBL;

aHaJM3UPOBATH CBOMCTBA TEJl, MEXaHUYECKHUE SBJICHUS U MPOLIECCHI, NCIONb3YS (PU3NUecKue 3aKOHBI:
3aKOH COXPaHEHUs YHEPrUH, 3aKOH BCEMUPHOTO TATOTEHMS, IPUHLMII CYIIEPIIO3ULIMH CUIT (HAXOXKACHUE
paBHopeicTBytomer cunbl), I, I u Il 3akonsl HproTOHa, 3aKOH coXpaHEeHWs WUMITYJbca, 3aKoH ['yka,
3akonIlackains, 3akoH ApxuMena; IPH ITOM Pas3iiMuaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U €T0
MaTeMaTHYeCKOE BBIPAKCHHUE;

pa3iimiyaTb OCHOBHBIC IPU3HAKH U3YUCHHBIX (1)I/ISI/I‘ICCKI/IX MOﬂeHCﬁI MaTcpuajibHas TOYKa,
HHCpHHaAJIbHAsA CUCTEMA OTCUCTA,



peliaTh 3a1a49u, HCIONb3Ys (PU3NIESCKUE 3aKOHBI (3aKOH COXPaHEHUS SHEPTHH, 3aKOH BCEMUPHOT'O
TSAroTeHus], npuHuun cynepnosuuuu cui, I, II u III 3akonsr HetoTOHA, 3aK0H COXpaHEHUs UMITYJIbCa,
3akoH[ yka, 3akoH I[lackais, 3akoH Apxumena) 1 GOpMYJIbI, CBSI3bIBAIONINE (PU3NUCCKUE BETUYHUHEI (ITyTh,
CKOpOCTb, YCKOPEHHUE, Macca TeNa, MJIOTHOCTh BEIIECTBA, CUJIA, JABJIEHNUE, UMITYJIbC TENAa, KHHETUUECKAS
SHEPrusl, MOTCHI[UAIBHAS YHEPT U, MEXaHU4ecKas pabora, MexaHudeckas MoHocTh, KI1J] mpocToro
MEXaHH3Ma, CUJIa TPEHUS CKOJIBbKEHUs, K03 (DUITMEHT TPEeHUs, aMILTUTY1a, IEPUO]] U YacToTa
KoJieOaHUH, JUIMHA BOJTHBI M CKOPOCTh €€ PacpOCTPaHCHMs): Ha OCHOBE aHaJIM3a YCIOBUS 3aa4u
3aMKChIBaTh KPaTKOE YCIOBHE, BBIACIATh (DU3UUYCCKUE BEIMYMHBI, 3aKOHBI U (hOPMYIIbI, HEOOXOMMBIC
JUIS €€ PEIIeHMs], TPOBOIUTh PacueThl ¥ OLICHUBATh PEaIbHOCTh MOJYYSHHOTO 3HAUYCHUS (PU3NICCKOM
BEJIUYMHBI.

BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTb HAYYUTHLCH:

WCTIOJIb30BATh 3HAHHUS O MEXaHUYECKUX SIBJICHUSIX B IOBCEAHEBHOMN KHU3HU LIS 00€CTIeU SHUS
0e30MacHOCTH TIpU O0palleHHH ¢ MPHUOOPaMH U TEXHUYECKUMH YCTPOWCTBAMM, JUIS COXPAaHEHUS
3JI0POBBSI ¥ COOJIO/IEHHSI HOPM JKOJIOTMYECKOTO MOBEJICHUSI B OKPYXKAIOIIEH cpefie; TPUBOJUTh
MPUMEPBI MTPAKTUIECKOTO MCIIOIb30BaHUS PU3MUECKAX 3HAHUIN O MEXaHHMUYECKUX SBIICHUSX U
(U3NYECKNX 3aKOHAX; MIPUMEPBI HCIIOIb30BAHUS BO3OOHOBIISIEMBIX HCTOYHUKOB YHEPTHH;
9KOJIOTMYECKHX TIOCIEICTBHI HCCIEIOBAHUSI KOCMHUYECKOTO MMPOCTPAHCTB;

pa3nuyaTh rpaHUIlbl IPUMEHUMOCTH (QU3MYECKUX 3aKOHOB, [IOHUMATh BCEOOIINI XapaKkTep
Q)YHHaMeHTaHLHLIX 3aKOHOB (SaKOH COXpaHCHUA MeXaHn4IeCKON OHEPIruun, 3aKOH COXpPaHCHU UMITYyJIbCA,
3aKOH BCEMUPHOI'O THFOTeHI/IH) 1 OrPpaHUYCHHOCTD MCITIOJIB30BaHU YaCTHBIX 3aKOHOB (SaKOH FyKa,
Apxumena u zip.);

HaxXOIWTh aJEKBATHYIO TPETIOKEHHOHN 3aa4e (PU3NUIECKyI0 MOJIENb, Pa3pemiaTh MpodbaeMy Kak Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 MEXaHHUKE C MCITOIB30BaHUEM MAaTEMaTHIECKOTO armapara, Tak U Ipu
MTOMOIIIA METOJIOB OIIEHKHU.

TensoBble siBJIeHNS
BbInycKHUK
HAY4YHTCH:

pacmo3HaBaTh TEIJIOBEIE SIBICHUS M OOBSCHATH Ha Oa3e MMEIOIINXCS 3HAHII OCHOBHBIE CBOWCTBA WIIH
YCIIOBHS IPOTEKAHMS ITHX sBJIeHUH: 1udy3us, m3MeHeHne ooObeMa Tell IPU HarpeBaHUH
(oxmmakeHun), OopInast CKHMaeMOCTh Ta30B, Majiasi CKIMAEMOCTD KHUIKOCTEH M TBEPABIX TeIT;
TEIUIOBOE PaBHOBECHE, HCIIApEHNE, KOHACHCAINS, TUIABIEHUE, KPUCTAIUIN3AIH, KATIEHHE, BIAXKHOCTD
BO3/yXa, pa3IMYHbIe CIIOCOOBI TEIUTONepenadn (TEIIOMPOBOHOCTh, KOHBEKIINS, N3TyUIeHUE),
arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOIEHNE YHEPTHH IIPH NCIIAPEHUH KUIAKOCTH U BEIJICIICHUE e
TP KOHAEHCAINH ITapa, 3aBUCUMOCTh TEMITEPAaTyphl KUIIEHUS OT TABIICHHS,

OIUCHIBATh N3YyUCHHBIEC CBOMCTBA TeJ U TEIJIOBBIC SIBICHUS, UCIONB3Ysl (pr3nyecKue BeTHUUHbL:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPIUs, TEMIIEpPATypa, ylelbHas TeII0OEMKOCTh BELIeCTBa,
yIelbHas TEIIoTa IUIaBICHHs, yelbHas TeIIoTa NapooOpa3oBaHusl, yaeiabHas TeII0Ta CropaHus
TOIUIMBA, KOA(Q(PHULINEHT HOIE3HOr0 ICHCTBUSA TEIJIOBOI'O ABUTATENS; IPU ONMCAHUH IPABHIIBHO
TPaKTOBaTh (PM3MUECKUN CMBICIT HCIOIb3YEMbIX BEINYHH, UX 0003HAYCHUS M €ANHUIIBI H3MEPEHHUS,
HaXOIUTH (YOPMYJIBL, CBSI3bIBAIOLINE JAHHYIO (PM3MUECKYIO BETMUMHY C APYTUMHU BEIMYMHAMH,
BBIUUCIIATH 3HAYCHUE (PU3NUECKON BETUUNHBL;

AHAJIN3UPOBATDH CBOMCTBa TCJI, TCILJIOBBIC ABJICHUA U PO ECChI, UCTI0JIb3Yysd OCHOBHBIC ITOJIOKCHU A
ATOMHO-MOJICKYJIAPHOI'O0 Y4CHUSA O CTPOCHHUU BCIICCTBA U 3aKOH COXPAaHCHUS SHCPIUU;

pa3iindyaTb OCHOBHBIC IPU3HAKH U3YUCHHBIX (1)I/I3I/I‘ICCKI/IX MOﬂeHCﬁ CTPOCHMU: Ira30B, )I(H,HKOCTCﬁ n
TBEPABIX TECJI;



NPUBOAUTDL NPUMEPHBI ITPAKTUYCCKOI'O MCITIOJIB30BaHM A (I)I/I3I/IIICCKI/IX 3HAHMI O TEILIOBBIX SIBJIICHUAX

pelaTh 3a7a49u, UCIIOIb3Ys 3aKOH COXPAHEHHUS SHEPTUHU B TEIUIOBBIX MPoIieccax U GOpMyJIbI,
CBSI3BIBAONIHE (PU3UUCCKHE BETUUMNHBI (KOTMYESCTBO TEILIOTHI, TEMIIEPATYpa, yaeIbHas TEMIOEMKOCTh
BEIIIECTBA, y/eAbHAs TSIUIOTA MIABICHUS, YASIbHAS TEIJIOTA MapooOpa3oBaHus, yaeabHAs TEII0Ta
CrOpaHusl TOIUTHBA, KO3()(UIIMEHT MOJIE3HOr0 ISHCTBUS TEIUIOBOI'O IBUTATENS): HA OCHOBE aHAJIM3a
YCIIOBHS 3aauM 3alHMChIBATH KPATKOE YCIOBHE, BBIICIATH (DHU3MUCCKUE BETHUUHEI, 3aKOHBI M (POPMYJIHI,
HEOOXOIMMBIE IS €€ PEIICHUSs, TPOBOANUTEL PACUeThl M OIEHUBATH PEaIbHOCTD MOMYYCHHOrO 3HAUCHUS
(hM3HUECKON BEITMYHHBIL

BbIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYUTHLCH:

KCIIOIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B ITOBCEIHEBHOM KM3HM IS OOeCIIeueH s Oe301acHOCTH
P 00palleH!H ¢ MPUOOpPaMH U TEXHUUYESCKUMHU YCTPOMCTBAMH, JISl COXPAHEHUS 37I0POBbS U
COOJIIO/IEHUS] HOPM SKOJIOTHYECKOTO TIOBEJICHHS B OKPYXKAIOIIEH Cpeie; MIPUBOIUTH PUMEPHI
9KOJIOTMYECKHX TIOCIICACTBHI paOOThI IBUraTesIeH BHYTPEHHETO CIOPaHHUsI, TEIIJIOBBIX U
TUJIPO3JIEKTPOCTAHIINIA;

pa3nuyaTh rpaHUIbl IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, [IOHUMATh BCEOOIINI XapaKkTep
(dyHIaMeHTaIbHBIX (PU3MYECKUX 3aKOHOB (3aKOH COXPaHEHHS YHEPTUH B TEIJIOBBIX MPOIeccax) v
OrpaHUYEHHOCTh UCIOJIb30BAHUSI YACTHBIX 3aKOHOB;

HaxOJMTh aJCKBATHYIO IIPEIJIOKEHHOMN 3a/1aue (U3NUISCKYI0 MOJICIIb, Pa3peliaTh IpodaeMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHUH O TEIIJIOBBIX SIBJICHUSIX C MCIIOJIF30BAHUEM MAaTEeMAaTHIECKOTO armapara, Tak
Y TIPU TIOMOIIT METOMIOB OIICHKH.

BJICKTpI/l‘leCKI/le N MAarHuTHbBIC
leJ'IeHI/lHBbIl'lyCKHI/lK HAYYHUTCH:

pacIio3HaBaTh YIACKTPOMATrHUTHBIC SBJICHUS W OOBSCHATH Ha OCHOBE HMEIOIINXCS 3HAHWIA OCHOBHBIC
CBOMCTBA WJIH YCIIOBUS MTPOTEKAHUS ITHX SBJICHUH: SJIEKTPU3AIHS TEJI, B3aUMOICHCTBHE 3aPsIOB,
AJIEKTPUIECKHUH TOK U €ro ACHCTBHS (TEIJIOBOE, XUMUIECKOE, MAarHUTHOE), B3aNMOZCHCTBHE MAarHUTOB,
3NEKTpOMarHUTHAS WHAYKINS, IEHCTBIE MAarHUTHOTO TTOJISl HA MIPOBOJAHUK C TOKOM H Ha JBIKYIILYIOCS
3apsHKEHHYIO YaCTHILY, IEHCTBHE DIIEKTPUYECKOTO TOJISl Ha 3apKEHHYIO YaCTHILY, JIEKTPOMarHUTHBIE
BOJTHBI, IPSIMOJIMHEIHOE PacIIpOCTPaHEHHUE CBETA, OTPAKCHHE U TTPEIIOMIICHHE CBETA, AUCIIEPCHS CBETA.

COCTaBIIATH CXEMBI JICKTPUUECKHX LETEH C IMOCIeI0BaTeIbHBIM U MTapaJUIeIbHBIM COSTHHEHHEM
3JIEMEHTOB, Pa3iNyasi yCIOBHBIE 0003HAUCHUS HIIEMEHTOB IEKTPHUYECKUX LeNel (MICTOYHUK TOKa, KITI0Y,
pE3UCTOp, peocTar, IaMIIO4Ka, aMIIepMETp, BOJIBTMETD).

HCIIOJIB30BAaTh ONTUYECKHE CXEMBI AJIsl IOCTPOCHHUS N300pakeHUH B INIOCKOM 3€pKaJie U COOUparoei
JIMH3eE.

OIUCHIBATh N3yUCHHBIEC CBOMCTBA TEJ U JIEKTPOMArHUTHBIC SIBJICHUS, UCIONIB3Ysl (PU3UUecKre BeTHUUHBIL:
JNEKTPUUECKUH 3apsii, CUjla TOKa, 3JIEKTPUIECKOe HAaPSHKEHHE, SJIEKTPHUECKOE CONPOTUBIICHHE,
yIeJIbHOE CONPOTUBJICHUE BELIECTBA, paboTa 3JIEKTPUUIECKOro MO, MOLIHOCTh TOKa, OKYCHOE
paccTosiHUE ¥ ONTUYECKasl CUJla JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJHBI M YaCTOTA
CBETA; IPY ONMCAHUH BEPHO TPAKTOBAThH (PU3NUECKUI CMBICI UCIIOJIB3YEMBIX BEJIHYUH, UX 0003HAUCHHS
W eJUHMILIBI N3MEPEHNUsT; HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEIHYUHY C APYTHMU
BEJINYMHAMH.

AHAJIN3UPOBATDH CBOMCTBa TCJI, SJICKTPOMArHUTHBIC ABJICHUSA WU ITPOLECCCHI, UCII0JIb3Ys (1)I/I3I/ILI€CKI/I6
3aKOHBI: 3aKOH COXpAaHCHHA 3JICKTPUICCKOI'0 3apsAaaa, 3aKOH Owma AJIg y4acCTKa ICIHU, 3aKOH I[)Koyﬂﬂ-



JIeHua, 3aKOH HpﬂMOJ’IHHCﬁHOFO PacupoCTpaHCHUs CBETA, 3aKOH OTPAKCHUSA CBCTA, 3aKOH NPCIIOMIICHUS
CBCTA, IIPU 3TOM pa3JIM4aTh CJIOBECHYIO (I)OpMy.]'II/IpOBKy 3aKOHa U €ro MaTeMaTU4CCKOC BbIPpAKCHUC.

MNPUBOAUTD IMPUMCEPBI MPAKTHUYCCKOI'0 UCIIOJIb30BaHHUA (1)I/IBI/IHGCKI/IX 3HAHUM O OJICKTPOMArHuTHBIX
SIBIICHUAX

pemarh 3a/1a4u, UCTIONb3ys pu3nueckre 3akoHbl (3akoH OMa ais ydacTka 1enu, 3akon Jxoyns-Jlenna,
3aKOH HPSAMOJIMHEIHOTO PacIpOCTPAHEHUS CBETA, 3aKOH OTPAaKEHUs CBETA, 3aKOH IIPEIOMIICHUS CBETA)H
(hopMyIIb, CBA3BIBAIONINE (DU3HUCSCKIE BETUYUHBI (CHIIA TOKA, JIEKTPUYCCKOE HAIIPSDKEHUE,
3NIEKTPUIECKOE CONPOTUBIIEHHE, YIeIbHOE COMPOTHBICHUE BEIIECTBA, pPaboTa 3JIEKTPUUECKOro oI,
MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHAE M ONITUYECKAs CUJIA JIMH3bI, CKOPOCTH JIEKTPOMAarHUTHBIX

BOJTH, /UTMHA BOJIHBI U 4ACTOTa CBETa, OPMYJIbI pacuera dJIEKTPUIECKOTO COMPOTUBIICHUS IPH
MIOCIIEIOBATEIbHOM H MapauIeIbHOM COSIMHEHUU IPOBOAHUKOB): HA OCHOBE aHAJIN3a yCJIOBUS 3a/1a4U
3aIMUChIBATh KPATKOC YCIIOBUE, BBIACIIATH (1)I/I3I/I‘-IGCKI/IG BCIINYHUHBI, 3aKOHBI 1 q)OpMy.HBI, HeO6XO}1HMBIe
1A €€ pCUICHUA, IPOBOJAUTL PACUCTHI U OUCHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUCHUA (1)1/13qu01<0171
BCIIMYUHBI.

BbIHyCKHI/IK MOJYYUT BO3MOKHOCTH HAYYUTHLCH:

WCIIOTIB30BaTh 3HAHUA 00 3JIEKTPOMArHUTHBIX SIBJICHUSX B ITOBCETHEBHOM XKU3HH [T 00ecTIed eHUs
0e301acHOCTH MPY 00paIeHNH ¢ MPUOOPaMU B TEXHUYECKUMH yCTPOHCTBAMH, JUII COXPaHEHUS
3I0POBBSI M COOIOIEHHUST HOPM 3KOJIOTMYECKOTO MTOBEIEHUS B OKPY KAIOIIEH cpeJie; TPUBOANTh
MIPUMEPHI BIVSTHHS IEKTPOMArHUTHBIX U3TYyYEHUH Ha )KUBBIE OPTaHNU3MBI;

pa3anyaTh TPAHMIIBI MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB, TOHMMATh BCEOOIIHI XapaKkTep
(hyHIIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS dJIEKTPUUYECKOro 3apsiia) M OrpaHHYEeHHOCTh
WCIIONIb30BaHMS YACTHBIX 3aKOHOB (3akoH OMa Jyig yyacTka 1enu, 3akoH Jxoynsa-Jlenua u np.);

WCITIOJIb30BATh MPUEMBI MOCTPOCHUST (PU3NIECKUX MOJIeTel, TIONCKa U (POPMYTHPOBKH JIOKA3aTeIbCTB
BBIIBUHYTBHIX THUTIOTE3 M TEOPETHUECKUX BBHIBOJIOB HA OCHOBE YMITUPUUYECKH YCTAaHOBIEHHBIX (DaKTOB;

HaxXOIWTh aJKBATHYIO IPETIOKEHHOHN 3aa4e (PU3NUIECKyI0 MOJIENb, Pa3pemiaTh MpodbaeMy Kak Ha
OCHOBE MMEIOIINXCS 3HAHWH 00 dJIEKTPOMAarHUTHBIX SABJICHHUSX C HCIIONF30BAHUEM MaTEMaTHIECKOT0
amnmaparta, Tak ¥ PH IIOMOIIA METOOB OIIEHKH.

KBaHTOBBI€E fIBJIEHUSA
BeinyckHuk
HAY4YHTCH:

pacno3HaBaTb KBAHTOBBIC SABJICHUS U OOBSICHATH Ha OCHOBE UMEIOIIUXCS 3HAHUM OCHOBHEIE CBOMCTBA
HJIN YCJIOBUSA MMPOTEKAHUA 3TUX SIBJICHHI: €CTECTBEHHAS U HNCKYCCTB€HHAas paaOaKTUBHOCTB, O-, B- nu
Y-U3TYy4CHN, BOSBHUKHOBEHHE JIMHEHYaTOro CIIEKTpa U3JIYYCHUS aTOMaA,

OIUCHIBATh N3YyUCHHBIE KBAHTOBBIC SIBJICHUS, UCIIONIb3Ys (PU3NUECKHE BENUYMHBI: MACCOBOE YHUCIIO,
3apsiI0BOE YHCIIO, IEPUOJ TTONTypacnaga, 3Heprusi GOTOHOB; IPU OMUCAHUH MTPABUIIBHO TPAKTOBAThH
(U3NYECKHUI CMBICI UCIIONIB3YEMBIX BEIMUYMH, UX 0003HAUYEHHS U SAMHULBI U3MEPEHUS; HAXOANUTh
(hopMyIIBL, CBSI3BIBAIOLINE JAaHHYIO (PU3UUYECKYIO BETUYUHY C APYTMMHU BETMUYUHAMU, BBIYHUCIIATH
3Ha4YeHUe (YU3NIECKON BETUUMHBL;

AHAJIN3UPOBATH KBAHTOBLIC SIBJICHUS, UCIIOJIB3YA (1)I/ISI/I‘IGCKI/IG 3aKOHBI U MOCTYJIAThI: 3aKOH COXPAaHCHUL
OHCEPIruu, 3aKOH COXPAHCHUA SJICKTPUUICCKOIO 3aps/iad, 3aKOH COXpPAHCHHA MAaCCOBOI'O 1MUCIia,
3aKOHOMCPHOCTH U3JIYUYCHUS U OIJIOHICHHA CBETAa aTOMOM, ITPHU 3TOM pa3jindaThb CJIOBECHYIO
q)OpMy.TII/IPOBKy 3aKOHAa U €ro MaTeMaTH4YCCKOC BbIPAKCHUC,

pa3indyaTb OCHOBHBIC IIPU3HAKKU HJIaHeTapHOﬁ MOJCIN aToOMaA, HYKHOHHOfI MOJCIIM ATOMHOTO A/1pa;



MPUBOAUTD ITPUMCPHBI IPOABJICHUSA B IPUPOJAC U MPAKTUICCKOT'O UCIOJIB30BaHUA PAAUOAKTUBHOCTH,
AACPHBIX U TCPMOSAACPHBIX peaKHHﬁ, CIICKTPAJILHOI'O aHaJI1M3a.

BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTb HAYYUTBHCH:

WCTIOJIb30BaTh MOTyUCHHBIE 3HaHUS B IOBCEIHEBHOM JKU3HU MPH 00palieH!H ¢ MprudopamMu 1
TEXHUYECKHUMH YCTPOWCTBAMHU (CUETYHK MOHM3UPYIOIINX YaCTHII, JO3UMETP), I COXPaHEHUS 30POBbS
U COOJIOICHHSI HOPM SKOJIOTMYECKOT0 MIOBEICHHS B OKPYXKAIOIIEH Cpeie;

COOTHOCHUTDL SHEPIUIO CBA3N ATOMHBIX AICP C Ile(bCKTOM MaccChI;

MPUBOAWUTL IMIPUMCPHI BJIUAHUA paJUOAKTUBHBIX H3Hy‘{eHHI>'I Ha )KMUBBIC OPTaHU3MBbI; IOHUMATh IIPUHIHUII
I[Gf/iCTBI/IH JO3UMCETpa U pas3jiniyaTh YCJIOBUSA €ro UCII0JIb30BaHMA,

IIOHHUMATh 3KOJIOTUYCCKHE HpO6JIeMBI, BO3HUKAIONIUEC ITPU UCIIOJIB30BAHUN aTOMHBIX BHGKTpOCTaHHHﬁ, n
IMyTU PCIICHUSA DTUX HpO6J'IeM, MEPCIEKTUBLI UCIIOJIB30BaHUA YIIPABJIACMOIO TCPMOSAJCPHOTO CUHTE3A.

JJIeMeHThI
acCTPOHOMMHU
BeinyckHuK
HAYYHMTCH:

yKa3bpIBaTh Ha3BaHMsI miaHeT COTHEYHON CHCTEMBI; pa3indaTh OCHOBHEIE MPU3HAKHA CYTOYHOTO
BpaIlleHHs 3Be3AHOT0 HeOa, nBrokeHus JIynpl, CONHIIA U TUTAHET OTHOCHTENHLHO 3BE3I;

MMOHUMATD PA3UIH MEXKY TEIHOIEHTPUIECKON U FeOIEHTPHYECKON CHCTEMaMy MHUPa;
BbInycKHUK MOJTYYUT BO3MOKHOCTh HAYYNTHCH:

yKa3bIBaTh OOIIHE CBOMCTBA U OTIUYMS IUIAHET 3eMHOM TPYIIIBI M TUIAHET-THTAHTOB; MAJIBIX TEI
ConHEeYHO# CUCTEMBI ¥ OONBIINX IIJIAHET; MOJIH30BATHLCS KaPTOH 3BE3THOTO HeOa MPH HAOIIOICHIIX
3BE3HOI0 Heba;

pasIrYaTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, IBET, TEMIIEpaTypa) COOTHOCHTD IIBET 3BE3/IBI C
ee TeMIlepaTypoil;

pa3nuyaTh TUIOTE3BI O MPOUCcXoXkaeHHH COMHEYHOH CHCTEMBI.
Conep:xanne yyednoro npenmera «®@uznka» B 7-9
KJjaccax. 7 kiace

(68 vacos, 2 yaca B HEHENIO)

I. Benenue (4 uaca)

[Ipenmer u MeToap! GU3UKH. DKCIIEPUMEHTANBHEIN METOJ U3ydeHus Tprupobl. M3mepenne pusmaeckux
BennuuH. [lorpemnocts n3mepenuns. O0o01LIeHNE pe3yIbTaToOB 3KcIiepuMenTa. Habmonenue
MPOCTEHILNX SBICHUH U MPOLIECCOB MMPUPOABI C TOMOIIBIO OPTaHOB YYBCTB (3PEHUS, CIyXa, OCSA3aHNUsA).
Hcnone3oBanue NpocTeHINX U3MEPUTENBHBIX IPHOOPoB. CxeMaTHuecKoe N300paskeHHE OIBITOB.
Merozs! nonydeHus 3HaHui B pusnke. Pu3nka U TEXHHUKA.

®ponTanpHas mabopaTopHas paboTa.
1.Ompenenenre eHbl ATEHUS U3MEPUTENBLHOTo prodopa.
Il. IlepBoHaYaTbHBIE CBEIEHUS 0 CTPOEHUH BemecTBa. (6 yacoB.)

I'unoresa o JAUCKPECTHOM CTPOCHUHU BCHICCTBA. MOJ'ICKy.]'IBI. HerepBIBHOCTB 1 XaO0TUYHOCTDH JIBWIXXCHU A
qacTul BEIICCTBA. Z[H(b(by’jl/lﬂ BpoyHOBCKOC JABHKXCHHC. MO,I[GJ'II/I rasa, )KUIKOCTHU U TBEPAOro Teia.



BzaumopeiicTBue JacTull BEIICCTBA. Bzaumuoe MPUTAKCHUC U OTTAJIKUBAHUC MOJICKYIJIL. TpI/I COCTOsHHUA
BCIICCTBA.

®dpoHTanabHas 1abopaTopHas padboTa.
2.M3Mepenre pa3sMepoB MasibIX Tell.
lll. BzaumopeiicTBue Teu1. (23 yaca)

Mexanundeckoe BHKeHHe. PaBHOMepHOE U He paBHOMepHOe JBrxeHune. Ckopocts. Pacuer myTH u
BpeMenu asuxkenus. Tpaekropus. [IpsmonnHeliHoe nBuxeHne. Bzaumonencraue ten. Muepuus.

Macca. [Tnotaocts. M3Mepenne Macchl Tena Ha Becax. Pacuer Maccel u o0bema 1o ero mioTHoctd. Cuia.
Cunel B Ipupoe: TATOTEHUS], TSKECTH, TpeHUsI, ypyrocTy. 3akoH ['yka. Bec Tena. CBsi3p MeXIy cUiION
TSDKECTH U Maccoit tena. Junamomerp. CroskeHue ABYX CHJI, HAIIPABJICHHBIX 110 OJTHOM MPSIMOH.

Tpenue. Yupyras nedopmarnus.

®dponmanvhsle 1ad0pamopHsvie padomol.

3.U3mepenne Macchl Tena Ha PIYaKHBIX BECaX.

4.M3mepenne obbema Tena.

5.0mpeneneHne MIOTHOCTH TBEPIOTO BEIIECTBA.

6.’ panyupoBaHue Npy>KUHBI U U3MEPEHUE CUIT INHAMOMETPOM.
IV aByienue TBepabIX TeJl, ;KHIKOCTei 1 ra3os. (21 yac)

Hasnenue. Onbit Toppuuenm. bapomerp-aneponn. AtMocepHoe JaBlIeHUE Ha Pa3IMIHBIX BHICOTAX.
3akon Ilackansa. CriocoOb! yBenndeHUs U yMEHBIIIEHUS AaBicHus. JaBnenne raza. Bec Bo3myxa.
BoszaymHas obonouka. M3mepenne armochepHoro aapieHus. ManoMeTpsbl. [1opIiHEeBOH KU IKOCTHBIMH
Hacoc. [lepenaya naBneHus TBEpIBIMU TEIAMU, JKUAKOCTIMH, razaMu. [lelicTBrE JKUIKOCTH U raza Ha
MOTpy>KeHHOE B HUX Teno. Pacuer naBieHus )KUIKOCTH Ha THO U CTeHKH cocyaa. CoolbImaromye Cocyabl.
Apxumenona cuna. I'napapmudeckuii pecc. [ImaBanue ten. [naBanue cynos. Bo3myxormiaBanue.

OponTanpHas 1adbopaTopHas padora.

7.0mpenenenre BHITATKABAIOIIEH CHITBI, IEHCTBYIOIIEH Ha TIOTPY>KEHHOE B JKUIKOCTH TENO.
8.BrrsicHeHne yciioBuil TUTaBaHUs Teja B JKUIAKOCTH.

V. Pa6oTa 1 MOIIHOCTD. DHeprus. (14 yacos.)

Pabora. Momuocts. OHeprus. Kunerndeckast sueprus. [loreninanpaas sHEpTrrusa. 3aKOH COXpaHEHHS
MexaHudeckoul snepruu. [Ipocteie Mmexanusmel. KIIJ] mexanu3moB. Peruar. PaBHOBECHE Ul Ha phlyare.
MowmeHT cuiibl. Peiyaru B TexHuke, ObITy U ipupoze. [Ipumenenne 3akoHa paBHOBeCHS pelyara K OJIOKy.
PaBencTBO paboOT NpH UCTIOJIB30BAaHUN MPOCTHIX MEXaHU3MOB. «30J0TOE MPABUIIO» MEXaHUKH.

®ponTanpHas mabopaTopHas padboTa.

9.BrIsicHeHHE yCIOBUS PAaBHOBECHS phluara.

10.0Onpenenenue KIIJ npu nogbeme 00 HAKIOHHOW IJIOCKOCTH.
8 KJ1ace

(68 uacos, 2 yaca B HEAENIO)

I. TensioBbIe siBeHuUs (25 yacoB)



Buytpennss sueprus. TemnoBoe nsmxkenne. Temneparypa. Tennonepenaua. HeoOpaTtumocts mpomecca
terutonepeaayn. CBsi3b TEMIIEPATYpPhI BEIIECTBA C XA0THYECKUM JBH)KEHHEM ero yacThil. CriocoOsl
M3MEHEHUs BHYTpeHHel sHepruu. TemionpoBogHocTh. KoaruecTBo TEmIoThI. Y ienbHas TeNI0eMKOCTb.
Konseknus. M3nydenue. 3akoH coXpaHEHUsl SHEPTUHU B TEJIOBBIX Mpoleccax. [lnasiaenue u
KpHUCTaUTH3anys. Y JenbHas TeruioTa IasieHus. | paduk nnasneHust 1 oTBEepACBaHUSI.
[Ipeobpa3zoBanue 3HEPTHH IPU U3MEHEHHSX arperaTHOro COCTOSIHUS BellecTBa. Vcnapenue u
KOHJIeHCaIusl. Y ieNbHas TeIoTa napoodpa3oBaHus U KOHAeHcanu. Pabora mapa u raza npu
pacmpenuu. Kunenue sxunkoctu. Biaaxxnocts Bo3ayxa. TensoBble nBuraTenu. JHeprus
TOIUTMBA. Y IefIbHAas TeIIoTa CropaHusl.

Arperatnbie cocrosinus. [IpeoOpa3zoBanue sHepruu B TemnoBbix apurarensx. KI1J[ temioBoro
neurarens. @poHrasbHas JadopaTopHas padora.

2.CpaBHEHHUE KOJIMYECTB TEIUIOTHI PY CMENMIMBAHUH BOJBI PA3HOM TeMIiepaTypsl. 3. M3mepenue
yIETbHOW TEIIOEMKOCTH TBEP/IOTO Tea.

Il. DJieKTpUYeCKHe ABJICHUS H YIeKTPOMATHUTHBIE siBjieHus (34 yaca)

OnexTpu3anus Tel. DIeKTpUIecKuit 3aps. BzanmopelicTBre 3apsoB. J[Ba BumIa dIEKTPUIECKOTO
3apsana. JJuCKpeTHOCTh 3JIEKTPUIECKOro 3apsiaa. DIEKTPOH. 3aKOH COXPaHEHH dJIEKTPHUIECKOro 3apsiia.
OnekTpudeckoe mone. Dimekrpockon. CtpoeHne aToMoB. OOBSICHEHHE YIEKTPUIECKIX SBICHUMN.
IIpoBOIHUKM U HETPOBOAHUKH 3JIEKTPUUECTBA. [IeHCTBUE 3IEKTPUUECKOrO MOJISI Ha 3JIEKTPUYECKHE
3apsmpl.

[TocTosiHHBIH AMeKTpUYecKuii TOK. ICTOUHUKH 3JIeKTpHUIecKoro Toka. Hocurenn cBOOOTHBIX
JNEKTPUYECKUX 3apSIOB B METAIIaX, JKUJKOCTAX U Ta3axX. DIEeKTpHUecKas IIeMb U €€ COCTaBHBIE YaCTH.
Cwia Toka. EmuHuIel critel TOKa. AmmniepMerp. Miamepenue crutbl Toka. Hampspkermue.
Enunannieraanpsoxenns. Bonetmerp. M3mepenne HanpspkeHUs. 3aBUCHMOCTh CHJIBI TOKA OT
HaIpsDKEHUS.

Conporturnenne. Equaniiel conporuBienns. 3akoH Oma IS y9acTKa JIEKTPUUECKON EeIH.
PacuerconpoTtuBieHus: MPOBOAHUKOB. Y IeJIbHOE conpoTuBiieHue. [IpuMepsl Ha pacuer
COIIPOTUBJICHUS

MIPOBOIHUKOB, CHJTBI TOKA U HanpspkeHus. Peoctartsl. [locnenoBarensHoe 1 apamieabHOE COETNHEHNE
MPOBOJAHUKOB. J[eHCTBUS SIEKTPHUUECKOr0 TOKa

3akoH xoynsa-Jlenma. Pabora snekTprudeckoro Toka. MOIMIHOCTH 3JeKTPUIECKOTr0 TOKA.
EnnHunp1paboTsl 371eKTpUYECKOT0 TOKa, IPUMEHsAEMbIE Ha IpakTHKe. CYETYUK 3JIEKTPHYECKON

SHEPTUH.

DJeKTpoHarpeBarTenbHble MPUOOpkL. Pacder anekTposHeprun, moTpedasieMol OBITOBEIME TPHUOOPaAMHU.
HarpeBanue npoBOJHHUKOB 3JI€KTPUYECKUM TOKOM. KOIMUecTBO TEMIOTH, BBIAEISIEMOE IPOBOAHUKOM C
tokoM. Jlamma HakanuBaHus. Kopotkoe 3ambikanue. [lpenoxpanurenu. MarautHoe nosne. MarautHoe
oj1e MPSIMOro TOKa. MarHUTHbIE IMHUKM. MarHUTHOE 10JIE€ KAaTYIIKU C TOKOM. DJIEKTPOMAarHuThl U UX
npumMeHeHus. [locTossHHBIE MarHUTBL. MarHUTHOE TOJI€ OCTOSIHHBIX MarHUToB. MarHuTHoe mose 3eMIin.
JelicTBre MATHUTHOTO TOJIS HA TPOBOJHUK C TOKOM. DJIEKTPUUECKUI IBUTATENb.

Dponmanvuvle 1ad0pamopHsie padomul.

4.Coopka 3JeKTpHUYECKOI e 1 U3MEPEHUE CUIIbI TOKA B €€ PAa3IUYHBIX YUaCTKaX.
5.3mepenne HanpspKeHUs. Ha Pa3IUuHBIX yYacTKaX JIEKTPUYECKON LETH.

6. PerynmpoBaHue CHIIBI TOKa pEOCTaTOM.

7.I3mepenue conpoTrBIIEHUS NPOBOAHMKA NP TOMOIIM aMIIEpMETPa U BOJIBTMETPA.

S.HSMCPGHI/IC MOIIIHOCTH U pa6OTBI TOKa B 3J'I€KTpPI‘i€CKOI>i JaMIi€.



9. COopka 31eKTpOMarHnuTa U UCIBITAHNE €r0 JISHCTBUSL.

10. M3y4eHue 3JIeKTPUIECKOr0 JBUraTeNs OCTOSHHOT O TOKa (Ha MOJIENHN).
lll. CBeToBbIe siBiIeHHs. (9 yacoB)

Hcrounuku ceera.

[IpssmonuHeltHOe pacripocTpaHeHue, OTpaXeHne U nperomiieHue ceera. JIyd. 3aKoH oTpakeHus CBeTa.
[Tnockoe 3epkaro. JIunza. OnTrueckas cuia JMH3bL M300pakenne naBaemoe JIuH30M. M3mepenue
(hokycHOro paccTosiHUsI coOuparolel uH3bl. Onrudeckue npudopsl. [1a3 u 3perne. Oukw.

DponmanvHsle 1adopamopHvle padontbl.

11.M3yueHne 3aKOHOB OTPayKEHHsI CBETA

12.HabmroieHue SIBICHUS TPEJIOMIICHHUS CBETa
13.IMony4eHre n300paskeHUs IPU TTOMOIIH JIMH3BIL.

Pezeps -2uac

9 KJacce

(68 wacos, 2 gaca B HEZIEIO)

I. 3aKkoHbBI B3aMMO/eiicTBUS U ABHKeHUs Tel. (25 yacoB)

Martepuanpaas Touka. Tpaekropus. Cxkopocts. [lepememenue. Cucrema orcuera. OnpeneneHue
KOOpAMHATHI ABMKYIIEro Tena. ['paduky 3aBHCHMOCTH KHHEMAaTHYECKUX BEITMYMH OT BPEMEHH.
[TpsmonuHeitHOEe paBHOYCKOpEeHHOE ABHKeHHE. CKOPOCTh paBHOYCKOPEHHOT'O JIBIKCHUS.
[Tepemenienue npu paBHOYCKOPEHHOM JBIDKeHUH. OTpeneneHne KOOpANHATHI ABIKYIIEro Tera.
I'pacmky 3aBUCHMOCTH KMHEMAaTHYECKHX BEIMYHMH OT BpeMeHH. Y ckopeHue. OTHOCHTEIBHOCTD
MEXaHUYEecKoro ABmkeHus. MHeprpanpHas ciuctema oTcuera.

[Tepesriit 3akoH HetoTona. Bropoit 3akon Hetorona. Tperwmii 3akon Hetorona. CBoOOAHOE TTaIecHIE
3akonBcemupHoro Tsarorenus. KpuBonuHeitHoe nBmkeHue [{BIKeHNE IO OKPY>KHOCTH.
HckyccTBeHHBIE

cnytHukH 3emun. Pakersr. Ummynbe. 3akoH coxpaHeHUs UMITyNbca. PeakTuBHOE ABIKEHUE. J[BIKEeHHE
Tenma OpOIIeHHOT0 BEPTUKAIBFHO BBEpX. [IBIKEeHNE Tena OpOIIeHHOT0 O] YIIIOM K TOPH30HTY.
JIBmxeHune Tera OpOIIEHHOr0 TOPH30HTAIBHO. Y CKOPEHHE CBOOOJHOTO TAJEHUS Ha 3eMIle U IPYTHX
IJIaHeTax.

Dponmanvuvle 1ab0pamopHvie padomul.

1. UccnenoBanne paBHOYCKOPEHHOT'O JBIDKEHHS 03 Ha4albHOW CKOPOCTH.
2.M3mepenne yCKOpeHus CBOOOAHOTO TaAeHUsI.

Il. Mexanun4eckue Kojiebanus u BoJHbI. 3BYK. (10 yacoB)

Mexannueckue konedanusa. AMmunrtyna. Ilepuon, yacrora. CBo6oansie konedanus. KonebaTenbHble
cucreMbl. MasTHUK. 3aBUCUMOCTD [1€pPHUOJA U YACTOTHI HUTSHOIO MasiTHUKA OT JUTMHBI HUTH.
[IpeBpaiienne sHEpruu NpH KosuedaTeTbHOM IBHKEHUH. 3aTyXalomue Koiebanus. BeiHyxeHHbIe
konebanusi. Mexannyeckue BosHbl. JmiHa BosHbL. [IpononbsHbIe U nonepedHbie BOIHBL. CKOPOCTb
pacnpocTpaHeHus BOIHBL 3ByK. Beicota u TeMOp 3Byka. I poMkocTs 3Byka/ PacnpocTpanenue 3ByKa.
CxopocTb 3Byka. OTpakeHne 3ByKka. Jxo. Pe3oHaHc.

®ponTansHas J1aboparopHas paboTa.



3.HccnenoBaHne 3aBUCUMOCTH nepuoaa 1 4aCToThl CBO60)1HI)IX KoJe0aHMil MAaTEMATHYECKOr0 MasSTHUKA
OT €ro AJJINHBbI.

lll. DaexkTpoMaruuTHble siBjaenus. (174acoB)

JelicTBre MATHUTHOTO TIOJIS1 Ha BJIEKTpUYECKHe 3apsiabl. I'paduueckoe n300paskeHrne MarHUTHOTO TIOJS.
Hampasnenue Toka 1 HalpaBieHHE €ro MarHUTHOTO 1osist. OGHapyXeHne MarHUTHOTO MOJIS IO €ro
JeMCTBUIO Ha dIeKTprudeckuil Tok. [IpaBuio neBoi pyku. MarHUTHBIN MOTOK. DNEKTPOMarHUTHas
MHIYKLUS. SIBJIEHUE 3JIEKTPOMAarHUTHOW MHAYKUUU. [lonydeHne nepeMeHHOro 3lIeKTPUYECKOro TOKa.

OnekrpomMarHuTHOE TIone. HeoqHopoaHoe 1 HeOJHOPOAHOE TT0JIe. B3anMOCBsI3b 31eKTPUYECKOTo U
MarHMTHOTO MoJiei. DIeKTpoMarHuTHbIE BOIHBI. CKOPOCTh pacHpOoCTpaHEeH!s AIEKTPOMArHUTHBIX BOJIH.
ONEKTPOIBUTATENb. JNEKTporenepaTop. CBET — 3JIEKTPOMAarHUTHAS BOJTHA.

®dpoHTanabHas JabopaTopHas padboTa.
4.VI3ydeHHue SBIECHUS 3JIEKTPOMAarHUTHOW MHIYKIIUH.
I V. Ctpoenue atoma u atoMuoro siapa (11 yacos)

PanuoaktuBHOCTB. Anb(ha-, 6erTa- u ramma-uzinydeHue. ONbITH IO PacCEUBaHUIO alb(a-uacTwil.
[Inanerapuras momens atoMa. AToMHOE A11po. IIpoToHHO-HEUTpOHHAS MOENh 1Ipa. MeToabt
Ha6.IHOZIeHI/I$I " pETUCTpAX YaCTHII. PEUIHOEIKTI/IBHBIC IpeBpaIICHus. 9KCH€pI/IMeHTaHBHBIe METOABbI.
3apsx sapa. MaccoBoe uucio siapa. Snepasie peakiuu. Jlenenue u cuaTtes siaep. CoxpaHeHue 3apsiaa u
MacCOBOT'O YHCIIA MIPH SAAEPHBIX peakiusax. OTKphITHE MPOTOHA U HEUTPOHA. SIAepHbIe CUITBI. DHEPTHs
CBs3U YaCTUIl B AAp€.

Oueprus cBs3u. Jledext macc. Beinenenue sHepruu npu AEIeHUN U CHHTE3e siaep. Vcnonp3oBaHue
simepHoi dHeprun. Jlosumerpus. SnepHslii peaktop. IIpeodbpazoBanmne BayTpeHHel sneprum saep B
3IIEKTPUUECKYIO DHEPTHUI0. ATOMHAasl 3HepreTuka. TepMmosiepHble peakiini. buonornueckoe aeicTBre
paauanuu.

OponTanpHas 1adbopaTopHas padora.

5.M3y4enne neneHus sapa aToMa ypaHa 1mo ¢pororpaduu TpeKoB.
6./3y1eHre TpeKoB 3apsDKEHHBIX YaCTHIT IO TOTOBBIM (hoTorpadusm.
V. Ctpoenue u 3Boionus Beeiennoii (5 uacoB)

Cocras, cTpoeHme u npoucxokaearne ComaedHoi cucteMbl. bonpmme Tena COTHEIHOW CHCTEMBI.
Marnsie Tena ConHeuHol cuctembl. CTpoeHue, u3nyueHue u 3pontonus Connua u 3se3n. CTpoeHue u
spomonus BeenenHoi.

TemaTuveckoe NJIAHUPOBAHHE

7 knace

Ne | Tema (pazaen) KO0JI-BO
yac.

1 | BBeaenue 4

2 | llepBoHayanabHbIE CBEIEHUS 0 CTPOEHHHU BelleCTBA 6

3 | B3aumopneiicTBue Tea 20

4 | JlaBineHue TBEPABIX Tell, sKUKOCTEH U ra3on 21

5 | Padora u MomHoOCTH 13

6 | O0o0maronIee MOBTOPEHHE 4




8 KJ1acce

Ne | Tema (pa3gen) KO0JI-BO
qac.

1 TemnioBble ABJIEHUA 21

2 DJIeKTPOMATrHUTHBIE SIBJIEHUS 30

3 Onrtuyeckue siBJIeHUA 13

4 O06o6u1al01Iee MOBTOPEHME 4

9 kiacce

Ne | Tema (pa3gen) KO0JI-BO
qac.

1 3aKkoHBI B3aNMOJEHCTBUSA U ABMKEHUS TeJ 43

2 Mexanndeckoe JBH:KEHHe 15

3 3akonsl HeloTOHA 13

4 Cunabl B MEXaHUKE 7

) 3aKoHBbI cCOXpaHeHHU s 8

6 Mexannyeckne Koje0aHUs M BOJHBI. 3BYK 14

7 DJIeKTPOMArHUTHOE TNoJie 13

8 CTtpoeHue aToMa U ATOMHOT0 SIAPa 14

9 CTpoeHue M 3BOJIIONMS BCEJTEHHOM. 6

10 | OboduIaoIIEee MOBTOPEHHE 2

11 | HToroBasi KOHTpoOJILHasI padoTa 2

12 | MoaroToBka K 3K3aMeHaM 8




	Планируемые результаты освоения учебного предмета «Физика».
	Предметными результатами обучения физике в 7-9 классах являются:
	Выпускник научится:
	Выпускник получит возможность научиться:
	Механические явления Выпускник научится:
	Выпускник получит возможность научиться: (1)
	Тепловые явления Выпускник научится:
	Выпускник получит возможность научиться: (2)
	Электрические и магнитные явления Выпускник научится:
	Выпускник получит возможность научиться: (3)
	Квантовые явления Выпускник научится:
	Выпускник получит возможность научиться: (4)
	Элементы астрономии Выпускник научится:
	Выпускник получит возможность научиться: (5)
	I. Введение (4 часа)
	II. Первоначальные сведения о строении вещества. (6 часов.)
	III. Взаимодействие тел. (23 часа)
	IV Давление твердых тел, жидкостей и газов. (21 час)
	V. Работа и мощность. Энергия. (14 часов.)
	8 класс
	I. Тепловые явления (25 часов)
	II. Электрические явления и электромагнитные явления (34 часа)
	Фронтальные лабораторные работы.

	III. Световые явления. (9 часов)
	9 класс
	I. Законы взаимодействия и движения тел. (25 часов)
	Фронтальные лабораторные работы.

	II. Механические колебания и волны. Звук. (10 часов)
	III. Электромагнитные явления. (17часов)
	I V. Строение атома и атомного ядра (11 часов)
	V. Строение и эволюция Вселенной (5 часов)
	Тематическое планирование
	7 класс
	9 класс (1)
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