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PaGouas mporpamMma no ¢usuke pazpaboTaHa Ha OCHOBE TpeOOBAaHUN K pe3yjbTaTam
OCBOGHUSI OCHOBHOU 00pa3zoBaTEIbHON MpOTrpaMMbl OCHOBHOTO o0miero obpazoBanus MBOY
«COLII Ne 7» ¢ yuerom mporpamm, BKIFOUEHHBIX B €€ CTPYKTYPY.

Jlia peanuszanuu nporpaMmsl  UCHoib3ytoTcs yueOHuku A.B. Ileppiikuna «®@usukay, 7
- 9 kimacc. — M.: IPODA.

Ha wusyuyenune ¢usukm B 7,8 Kjacce Ha ypOBHE OCHOBHOTO 00I1Iero oo6pazoBaHus
OTBOJUTCS 10 2 4 B HeAENto, B 9 kiacce otBoautTes 3 4 B Henento. Kypce paccuntan Ha 238 4: B
7—=8 kimaccax — 1o 68 4, B 9 kinacce - 1024 (34 yyeOHbBIC HEACIH B KAXKIOM KJ1acce).

1.Ilnanupyembie pe3yJibTaThl OCBOEHUSI Y4eOHOT0 MpeaMeTa

JIn4HOCTHBIE pe3y/IbTaThl

1. 'oToBHOCTP M CHOCOOHOCTH YYalllMXCSl K CAaMOPa3BUTHUIO U CaMOOOpPa3OBaHUIO Ha
OCHOBE MOTHUBAllMM K OOYYEHUI0 W TO3HAHHIO; TOTOBHOCTh M CIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOEHUIO JallbHEWIIeH HWHIWBUIYalbHOW TPAaeKTOPUM OOpa3oBaHusA Ha Oasze
OPUEHTUPOBKH B MUpE mpodeccuii U mpodecCHnoHaNbHBIX MPEINOUYTEHUI, C YUeTOM YCTOWYMBBIX
MIO3HABATENbHBIX HHTEPECOB.

2. ChopMupOBaHHOCTHh OTBETCTBEHHOT'O OTHOIICHHS K YUEHUIO.

3. Oco3HaHHOE, YBAKUTEJIBbHOE U JTOOPOKENaTeIbHOE OTHOIIEHHE K JPYTOMY YEIIOBEKY,
€ro MHEHUIO, MUPOBO33pEHHUI0. ['0TOBHOCTH U CIIOCOOHOCTH BECTU UAJIOL C APYTUMU JIOABMHU U
JOCTUTaTh B HEM B3aUMOIIOHUMAHHS .

4. OCBOGHHOCTb COIMAIBHBIX HOPM, IMpaBWJI MOBEACHUS, poiieil U GopM COIHAIbHOMN
KHU3HH B IPYIIAX U COOOIIECTBAX.

MeTtanpeamMeTHble pe3yJabTaThl

MesknpeaMeTHbIe OHATHSA

[Mpu w3ydeHWH QU3NKA ydalIdecs YCOBEPIICHCTBYIOT NpPHUOOPETEHHBIE HA IEPBOM
YPOBHE HABBIKH PadoThl ¢ HHpopManuei u mornoiHAT ux. OHU cMOTYyT paboTaTh ¢ TEKCTaMH,
peoOpa3oBbIBATh M UHTEPIPETUPOBATEH COJEPKAIIYIOCS B HUX HHPOPMAIIHIO, B TOM YHCIIE:

* CHUCTEMaTU3UPOBATh, COMOCTABJIATh, aHAIW3UPOBATh, 0000UIATh U HWHTEPIPETHPOBATH
UH(OPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICIATH TJABHYI0O M M30BITOUHYIO HH(POPMAILMIO, BBINOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJICNIEHHBIX (DAaKTOB, MBICIIEH; MPEACTABIATh HHPOPMAIIUIO B CKATON CIOBECHOMN
dopMme (B BUIE MUIaHA WM TE3MCOB) U B HAIIIAIHO-CUMBOJHYECKON (opme (B BuIe TabmuIl,
rpadguuecKkux CXeM M JAuarpaMM, KapT MOHSATHH — KOHIENTYyaJbHBIX IHarpamm, OIMOPHBIX
KOHCIIEKTOB);

* 3aIIOJTHSATH U JOMOJTHSTH TaOJIHIIBI, CXEMBI, JHArPAMMBbI, TEKCTHI.

B xone uzydenus pusuku oOyuaronuecss Npuo0pPeTyT ONbIT NPOEKTHOM AesTeJIbHOCTH
KaKk 0co0oi ¢GopMbl y4eOHOU paboTHI, CIIOCOOCTBYIOIIEH BOCIMUTAHUIO CAMOCTOSTEIBHOCTH,
UHUIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIICHUIO MOTHBALMU U 3(P(GEKTUBHOCTH Y4eOHOU
JeSITeIbHOCTH; B XOJ/I€ PeaIM3alMi MCXOAHOTO 3aMbIciia Ha MPAKTHUYECKOM YPOBHE OBIAJCIOT
yYMEHHUEM BbIOMpATh aJIeKBAaTHBIE CTOAIICH 3a/1a4e CPEICTBA, IPUHUMATD PEIICHUs, B TOM YHCIe
U B CcHUTyauusix Heompenen€HHocTd. OHM MONMy4aT BO3MOXKHOCTH PAa3BUTh CIIOCOOHOCTh K
pa3paboTKe HECKOJIbKUX BAapHaHTOB pPENICHUH, K IMOMCKY HECTAaHIAPTHBIX PEIICHHH, MMOUCKY U
OCYIIIECTBIICHUIO Hanboee MPUEMIIEMOTO PEIICHHUS.



B cootBerctBun ®I'OC OOO BBIIEHAOTCS TPU TPYHIBI YHHUBEPCATBHBIX Y4EOHBIX
JIEUCTBUI: perysiTUBHbIC, TO3HABATEIbHbIC, KOMMYHUKATHUBHBIE.

PeryasituBubie YY /|

1. VYmMmeHHe caMOCTOSITEIHHO OMPEAETATh e OOyueHHs], CTaBUTh U (POPMYTUPOBATH
HOBBIE 33/1a4M B yueOe U MO3HABATEIbHOMN ACSITeIbHOCTH, PA3BUBATh MOTHUBBI U HHTEPECHI CBOEH
MTO3HABATEJIbHON JEATEIBHOCTH. Y YaIIUIICS CMOKET:

® HIeHTH(PUIHUPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEACIATH TTIABHYIO TPOOIEMY;

® BBIJBUTaTh BEPCUU pEIICHUS MPOOJIeMbl, (OPMYTUPOBATh THIIOTE3bI, IPEIBOCXHUILATH
KOHEYHBIN pe3ysbTarT;

® CTaBUTH IIEJb JAEITEILHOCTH HAa OCHOBE OMpPEIEICHHON MPOOIEMBl U CYHIECTBYIOIMIUX
BO3MOXKHOCTEI;

e (dopMynupoBaTh y4yeOHbIE 3aJaud Kak IIard JOCTHKEHHS IOCTABICHHOW LIEeTH
JESTEIILHOCTH;

2. YMeHHME CaMOCTOSITEJIbHO IUIAHUPOBATh IYTU JOCTUXKEHUS L€, B TOM 4HCIe
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3((eKTUBHBIE CLIOCOOBI peleHus y4eOHbIX U
IIO3HABATEJIBHBIX 3a7a4. Y YaIlUIICs CMOKET:

e oOmpeAensaTh HeOOXOAUMBIE IEUCTBUS B COOTBETCTBUU C YUeOHOUW M MO3HABATEILHOMN
3a/1a4eil ¥ COCTaBIATh AITOPUTM UX BBINOJIHEHMUS,

e 00OCHOBBIBaTh U OCYIIECTBIATH BbIOOp Hanbosee 3(h(heKTUBHBIX CIIOCOOOB PEIICHHS
yueOHBIX ¥ MO3HABATEIbHBIX 33/1a4;

® OMNpeAensTh/HaXOOUTh, B TOM YHCIIE W3 MPEIJIOKCHHBIX BAapUAHTOB, YCIOBHUS IS
BBITIOJTHEHUS Y4eOHOM 1 TO3HABATENIBHOM 3a1a4u;

e BpIOMpaThb M3  NPEVIOKEHHBIX  BApUAHTOB U CaMOCTOSITEIbBHO  HMCKaTh
CpeACTBa/pecypehl Ui PELICHUs 3a0a4H/TOCTUKEHUS LEeIH;

® COCTaBJIATh IIJJAH pelleHUus NpoOjeMbl (BBINOJHEHUS TPOEKTa, MPOBEACHUS
WCCIICIOBAHMUS);

e OMpeAeNnsaTh NOTEHIMAIbHBIE 3aTPYAHEHUS PU PEIIEHNN Y4eOHOUM U MMO3HABaTEIbHON
3a/la4il U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

3. YMeHHe COOTHOCUTb CBOM JEWUCTBUA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYIIECTBIISATh KOHTPOJIb CBOEH JESITEILHOCTH B MPOLIECCE JOCTUKEHUS pPe3yibTaTa, ONpeaesiTh
CHocoObl JAEHCTBUI B paMKax IMpeIOKEHHBIX YCIOBUHA M TpeOOBaHUM, KOPPEKTHPOBATH CBOU
JIEHCTBHS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYyallUEeH. Y Yalluiicsl CMOKET:

® OMpeAensiTh COBMECTHO C II€IaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
pe3yIbTAaTOB U KPUTEPHH OIICHKU CBOCH yueOHOU ACSITeNbHOCTH;

® OICHUBATH CBOI JEATEIBHOCTb, AapPryMEHTHUPYS NPHYMHBI JTOCTHIXKEHUS WU
OTCYTCTBHUS INIAHUPYEMOTO PE3yJIbTaTa;

® CBEpATh CBOM JCWUCTBUS C IIENbI0 M, MPU HEOOXOAMMOCTH, MCIPABIATH OIIUOKH
CaMOCTOSTEIIBHO.

4. VYMeHHE OIICHWBATh IPABUIBLHOCTh BBHITIOJHEHUS Y4eOHOW 3amadyu, COOCTBEHHBIC

BO3MOXHOCTH €€ PEUICHUS. Y YaIlHIIC CMOKET:

® OMpeAensTh KPUTEPUHU MPaBUIBLHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS yUeOHOU 3a1auH;

® OIEHHUBATh MPOJYKT CBOEH JEATENBHOCTH MO 3aJaHHBIM W/WIK CaMOCTOSATENBHO
OIpEAEIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESATEIBHOCTH;

e (QuKCHpOBaTh M AaHAJIM3UPOBATh JUHAMHKY COOCTBEHHBIX 0O0pa30BaTEIbHBIX



pE3yNbTaTOB.

5. BrnageHue OCHOBaMHM CaMOKOHTPOJS, CAaMOOLICHKH, IIPUHATHS pELICHUH H
OCYIIECTBJICHUS OCO3HAHHOTO BHIOOpA B yUE€OHOM M MO3HABATEIHLHOMN JIEATETLHOCTH. Y Yaluncs
CMOXET:

e HabmOgaTh W aAHATU3UPOBATh COOCTBEHHYIO Y4e€OHYI0 U  IO3HABATEIbHYIO
JIESITENBHOCTD U €SI TEILHOCTD APYTUX YYaIlMXCs B IIPOLIECCE B3aUMOIIPOBEPKH;

® COOTHOCUTh  pealbHble U  IUIAHUPYEMbIE  PE3yJIbTaThl  UHIUBUIYAJIbHOU
00pa3oBaTesbHON JeATEILHOCTH U JIeJaTh BHIBOJIbI;

® TPUHUMATH PElICHUE B Y4eOHOI CUTyalli U HECTH 3a HETO OTBETCTBEHHOCTH;

® CaMOCTOMATCIBHO ONPCACIIATE HNPHUYHMHBI CBOCTO YCIICXa WM HEYCIICXa W HAXOAUTH
CIOCOOBI BBIX0/1a U3 CUTYAIlUU HEYCIeXa;

Ilo3naBaTenbHblie YY /1

6. VYMeHue ompenensaTh MOHATHA, cO37aBaTh OOOOIIEHMs, yCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIUpPOBaTh, CAMOCTOSITEIIPHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIS KIACCHUPUKAIIH,
YCTaHaBJIMBAaTh MPUYUMHHO-CIEICTBEHHBIE CBSI3M, CTPOUTH JIOTMYECKOE paCCyXKICHHE,
YMO3aK/II04eHUEe (MHIYKTUBHOE, JEIYKTUBHOE, IO aHAJIOIMH) W JeJaTb BBIBOJABL. Ydaluics
CMOJKeT:

® BBIACHATh OOMIMI TPU3HAK JBYX WM HECKOJBKUX TIPEIMETOB WU SIBICHUNA H
OOBSICHSTH UX CXOACTBO;

e O0BEAUHATH MNpeAMEeThl U SBIEHUS B TPYHIBbl [0 ONPEAEICHHBIM IpU3HAKaM,
CpaBHUBATh, KJIaCCU(UIIUPOBATH U 0000IIATh (PAKTHI U SBICHHUS;

® BBIJCIATH SBJICHHE U3 OOIIEro psja IpyTrux sBICHU;

® CTPOUTHb pacCyXJIeHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHUSM U OT
YaCTHBIX SBJICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOMUTH pacCyXkJE€HHE Ha OCHOBE CPaBHEHMsI MIPEIMETOB , BBIJIENSIS IPU 3TOM 00IIMe
NIPU3HAKH;

® y3jarath IOJIYYEHHYI0 HH(OPMALMIO, WUHTEPIPETHPYS €€ B KOHTEKCTE peIIaeMoi
3a/1a4i;

e JeNaTh BBIBOJ HA OCHOBE KPUTMYECKOI'O aHalM3a pa3HbIX TOYEK 3peHus,
NOJATBEPXKJIaTh BbIBOJL COOCTBEHHOM apryMEHTAallMed WM CaMOCTOSTENbHO IOJy4€HHBIMU
JTAHHBIMH.

7. YMeHue co3ziaBarh, MIPUMEHATh U MPEOOpPA30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIU U
CXEMBI JIJISl pelIeHHs Y4eOHbIX U TIO3HABaTEJIbHBIX 3a7ay. Y Yalluiicsi CMOXKET:

e 0003Ha4YaTh CHUMBOJIOM M 3HAKOM IMPEAMET ;

® ONpEIeNATh JIOTHYECKHUE CBSA3U MEXY IPeIMeTaMu , 0003Ha4YaTh JaHHBIE JJOTMYECKHUE
CBSI3M C IIOMOLIBIO 3HAKOB B CXEME;

® CTPOUTH MOJEJH/CXEMY Ha OCHOBE YCIIOBHI 33Jjauu M/UIU CIIoco0a ee pelieHus;

® NEPEeBOAUTH CJOXKHYIO IO COCTaBy (MHOrOacnekTHyl) HHpopMmanui U3
rpagudeckoro wid (GopMaIu30BaHHOTO (CHMBOJIBHOTO) TPEACTABICHUS B TEKCTOBOC, H
Ha000pOT;

® CTPOUTh CXEMY, AJITOPUTM JEHCTBHSI, UCIIPABIIATh UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJlropuTM Ha OCHOBE HMEIOIIErocsl 3HaHHs 00 0O0BeKTe, K KOTOpOMY NpHUMEHSETCS
QITOPUTM;

® CTpPOMTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;



® aHAIM3UPOBATH/PE(IICKCUPOBATH OIBIT Pa3padOTKU U pean3alii y4eOHOTro MPOeKTa,
HCCIIeIOBaHMS (TEOPETUYECKOT0, SMITMPHUYECKOT0) HA OCHOBE MPEUIOKEHHON MpOOIeMHON
CUTYAIIMH, TIOCTABJICHHOM IEIM W/WIH 3aJaHHBIX KPUTEPUEB OIICHKU MTPOIyKTa/pe3ysbTaTa.

8. CMBEBICIOBOE UTeHHUE. YYaIUHCI CMOYKET:

® HaxOJWUTh B TEKCTe TpeOyemyro HHGOpMAIUio (B COOTBETCTBHH C ICISIMH CBOEH
JIEeATEIILHOCTH ),

® OpHUCHTHPOBATHCS B COJACPKAHHHM TEKCTA, IMOHUMATH IEJOCTHBIA CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

Kommynunkartuubie YV /|

11. YMeHne OpraHu30BHIBaTh Y4eOHOE COTPYAHHYECTBO W COBMECTHYIO [EATEIHHOCTH C
YUUTEIEM M CBEPCTHUKAMM; pabOTaTh WHAMBUAYAIbHO W B TPYHIE: HAXOAWTH oOIlee pelieHue u
paspemiath KOH(IMKTHI Ha OCHOBE COIJIACOBAaHMS MO3MLIMH M ydeTa HHTEpEcoB; (OPMYIHUPOBATH,
apryMEHTUPOBATh U OTCTaHBaTh CBOE MHEHHE. Y YAIIMHCS CMOXKET:

— OIpeneNsATh BO3MOXHBIE POJIM B COBMECTHON JEATENbHOCTH;

— Urparhb ONpPE/EICHHYIO POJb B COBMECTHON JEATEIbHOCTH;

— I[pPUHUMATh MO3UIHUI0 COOECEIHHKA, IMOHMMAasl MO3ULHUI0 IPYroro, pasziuyarh B €ro
peuu: MHEHue (TOUKY 3pEHHsi), J0Ka3aTelbCTBO (ApryMEHTHI), (DAaKThl; THUIOTE3bl, AKCHOMBI,
TEOpHH;

— OIpeneNnsITb CBOM JEHCTBUS U JAECWCTBUS NapTHEpA, KOTOpbIE CIOCOOCTBOBAIM WM
IPENSITCTBOBAIM NPOIYKTUBHOW KOMMYHHKAIUY;

— CTpPOUTh TO3UTHUBHBIE OTHOILIEHUS B IIpolecce Yy4eOHOW U IO03HaBaTEIbHOU
JeSITEIIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B IUCKYCCUH YMETh
BBIIBUTaTh KOHTPApryMeHThI, NepedpazupoBaTb CBOIO MbICAb (BJIaJ€HHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OmMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— Mpeularath albTepHATUBHOE pellieHHe B KOH(QJIMKTHON CUTYyallnu;

— BBLACIATH OOLIYIO TOUKY 3pEHUS B IUCKYCCHUM;

— JIOroBapuBaThCcs O TMpaBUIaxX U BONpocax ISl OOCYXKJEHHS B COOTBETCTBUU C
IIOCTaBJICHHOM Mepe]l TPyIIoi 3a1a4ei;

— OpraHu30BBIBaTh Y4eOHOE B3aUMOJEWCTBUE B rpymme (onpeAensTb oOLue ey,
pacnpenensaTb poju, T0roBapuBaThbCs Apyr ¢ APYroM H T. 1.);

IIpeameTHBbIE pe3yJIbTAThI

BbInycKHUK HAY4YMTCS:

e CcoOmomaTh MpaBWia OE30MaCHOCTH W OXpaHbl Tpylda Hpu padboTe ¢ Y4eOHBIM U
1a00paTOPHBIM 000PYIOBaHHUEM;

® [IOHMMATh CMBICI OCHOBHBIX (PU3NUYECKUX TEPMHMHOB: (PU3UUECKOE TEJIO, (PU3NIECKOe
SIBIICHHUE, (PU3UYECKasi BEIMIMHA, CTUHHIIBI NU3MEPEHUS;

® pacrmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh NpU HOMOIIM (HU3UUYECKUX
METOJIOB; aHATU3UPOBATh OTJIENbHBIC JTAIbl MPOBEICHUS HCCIEAOBAHUNH M UHTEPIPETHPOBATH
pe3ybTaThl HAOTIOACHUHN U OTIBITOB;

® CTaBUTH ONBITHI MO WCCIECIOBAHUIO (PU3NYECKUX SBICHHUA WM (PU3MUECKUX CBOHCTB



Ten 0e3 HMCHOJb30BAaHUS NPSIMBIX H3MEPEHHH; MpuU 3TOM (GOpMYyIUpOBaTH MpolieMy/3agaqy
y4eOHOTO PKCIIEPUMEHTa; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000PYAOBaHUS; TPOBOIUTH
OTIBIT ¥ JOPMYITHPOBATH BHIBO/IBI.

[Mpumeuanue. [Ipu npoBefcHUH UCCIEAOBAHUS (PU3NYCCKUX SBICHHA H3MEPHUTEILHBIC
npuOOpbl  UCTONB3YIOTCS JIMIIb KaK JaTYUKH HW3MEPEeHHs] (PU3NYSCKUX BEIMYUH. 3aIllich
MOKAa3aHUH MPSAMBIX U3MEPEHUI B 3TOM cilyyae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYICHUN HAYYHOU WH(OpMAIINK;

® TPOBOAUTH MpPsIMbIe M3MEpPEHHs] (PU3NYECKUX BEIMYMH: BpEMs, PacCTOSHHE, Macca
Tena, o0beM, cuila, TeMIleparypa, aTMOC(epHOe IaBJeHUE, BIAKHOCTh BO3yXa, HAIpsDKEHHE,
CWIa TOKa, paJuanuoHHBIA (OH (C HCIONB30BaHWEM JO3UMETpa); MPH 3TOM BBEIOHPATH
ONTUMAJIBHBIN CITOCOO M3MEPEHHUS M HCIIOJIB30BATh MPOCTEHIITNE METOIBI OIICHKH MOTPEITHOCTEH
U3MEPECHU.

® TPOBOAWTH WCCICAOBAHUE 3aBUCHUMOCTEH (PM3MUYECKMX BEIUYMH C HCIIOJIB30BaHUEM
OPSIMBIX  M3MEPCHHIA: TMPU OTOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH pPE3yIbTATHI
MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BUJIC TaOIHUI] U TpadUKOB, JEJIaTh BBHIBOJIBI
M0 pe3yJbTaTaM UCCIEI0BaHUS;

® TPOBOJHUTH KOCBEHHBIC W3MEpPCHHsS (U3MYCCKUX BEIWYUH: IPH  BBIIIOJHECHUU
U3MEpPEHUI CcOOMpaTh SKCIICPUMEHTAILHYIO YCTAaHOBKY, CIIEAYys MPEIJIOKESHHOW WHCTPYKIUH,
BBIUMCIISATH 3HAYCHHE BETMYMHBI U aHAIM3UPOBATh MOJYYCHHBIC PE3YIbTAThl C YUETOM 33/1aHHOM
TOYHOCTH U3MEPEHUN;

® AHAIM3WPOBATH CUTYAIlMU MPAKTUKO-OPUECHTHPOBAHHOIO XapaKTepa, Y3HABATh B HUX
MPOSIBIICHUE M3YYCHHBIX (U3MYECKHX SBICHHA WM 3aKOHOMEPHOCTEH W IMPUMEHSTH
UMEIOLINECs 3HAHUS 7151 X O0BSICHEHHS;

® TIOHMMATh WPHHIMWIBI JECHCTBUS MAaIllMH, TPUOOPOB M TEXHHYECKUX YCTPOMCTB,
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

® JWCIOJL30BaTh MPHU BHITIOJHCHUH YYCOHBIX 3a7a4 HAYYHO-TIONMYJSPHYIO JTUTEPATyPy O
(GU3HYECKUX SIBIICHUSX, CIIPABOYHBIC MaTEPHAJIBI, pecypchl IHTepHET.

BbINMyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® 0CO3HABAMb UYEHHOCMb HAVYHLIX UCCAe008AHUL, pPONb (QU3UKU 6 pacuiuperuu
npeocmasieHull 00 OKpyjicaroujem mupe u ee 8Kiao 8 YayuueHue Kaiecmed HCUusHu,

® BOCHPUHUMAMb UHDOPMAYUIO DUIULECKO20 COO0ePIHCAHUSL 8 HAYUHO-NONYIAPHOU
aumepamype u Cpeocmeax MAacco8ou UHGOpMaAyuu, KpumuyecKku OYeHUusamv HnOAY4EeHHYIO
UHopMayuI, AHATUZUPYS ee coOepIcanue U OaHHble 00 UCMOYHUKe UHpopmayuu,

® co30asamvb coOCMEeHHble NUCbMEHHbLEe U YCIHble CO0OUleHUsl O PU3UYECKUX ABTIEHUIX
Ha  OCHOBe  HECKONbKUX  UCMOYHUKOS  UHGOpMayuu,  CONPOBONCOAmb  GbICMYNJEHUE
npezenmayueti, y4umuléas 0COOEHHOCMU aAYOUMOPULU C8EPCMHUKOS.

Mexann4yeckue siBJICHUS

BbInyCKHUK Hay4YuTCH:

® pAacIio3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIC CBOMCTBA WJIM YCIIOBHS TMPOTCKAHUS 3THUX SIBJICHUW: PAaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHHE, OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBHKEHUS, CBOOOHOE Ma/ieHHe Tell, pPABHOMEPHOE JABMKEHHUE IO OKPYKHOCTH,
WHEPIINS, B3aUMOJICHCTBUE TEN, pEaKTUBHOE JIBIKCHHE, Iepeada JaBICHHUS TBEPIBIMH TeJIaMHU,
KUAKOCTSAMH WM TazaMu, aTMoc(epHOe NaBlieHUE, TIaBaHWE TeJl, PAaBHOBECHE TBEPJBIX Te,
UMEIOIINX 3aKpeIICHHYI0 OCh BpaIlleHUs, KoleOaTenbHOe [BIIKEHHE, PE30HAHC, BOJHOBOE



IBIDKEHUE (3BYK);

® ONUCHIBATh H3YYEHHBIE CBOMCTBA TE€I M MEXAHUYECKUE SIBJIICHUS, HCIOIb3YS
¢dbuznyecKkue BeTUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MIEpro1 0OpaleHus, Macca
Tena, TJIOTHOCTh BEIECTBa, CUiia (CUiia TSDKECTH, CHJIa YNPYroCTH, CUiia TPEHHs ), JaBJICHUE,
UMIYJIbC TeJla, KHHETUYECKash HHEpPrusi, NOTEHIMAlbHAs OSHEPTHs, MEXaHW4Yeckas padora,
MexaHudeckas MorHocTb, KIIJ[ mpu coBepuieHnu paboThl € HMCHOJ30BAaHUEM MPOCTOTO
MEXaHHW3Ma, CHJIa TPEHUS, aMIUIUTY/1a, IEPUOJ] U YaCTOTa KOJIeOaHUM, ITTMHA BOJIHBI M CKOPOCTh
€€ pacmpoCTpaHEHHUs; TMpPH ONUCAHUHM TMPABWIBHO TPAKTOBAaTh (U3MUECKUNW  CMBICT
UCIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAUEHUS M EIUHUIBI W3MEPEeHHs, HaXOAUTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO0 BETUYHMHY C JAPYTMMHU BEJIMYMHAMU, BBIUUCISTH 3HAUCHUE
bu3nYeCcKOil BETUYMHBL;

® AHAIM3HPOBATH CBOMCTBA TEJ, MEXAHWYECKUE SBJICHHS W NPOLIECCHI, HCHOJb3YS
¢dbusznyecKkne 3aKOHBI: 3aKOH COXPAaHEHUs HHEPTHH, 3aKOH BCEMHPHOTO TITOTCHHs, MPUHIIMII
CYTNEepHO3UINH CUJl (HaxoxaeHue paBHoeicTByomei cuibl), I, 11 u 111 3akonst HeioToHa, 3ak0H
COXpaHEHHUsI UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3inyaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BHIPAKEHUE;

® pa3iIuyaTh OCHOBHBIC MPHU3HAKU H3YYCHHBIX (PU3NYECKUX MOeNei: MaTepuanbHas
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCUETA;

e pemaTh 3a7a4d, UCTIOIb3Ysl PU3NYSCKUE 3aKOHBI (3aKOH COXPAHCHHSI SHEPTUH, 3aKOH
BCEMUPHOIO TAroTeHus, npuHuun cynepnosuiuu cwi, [, II u III 3akonsl HeroroHa, 3akoH
COXpaHEeHMs WMITynbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (GOpPMYIbL,
CBsI3BIBAOIINE (PU3WYECKUE BENUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIOTHOCTh
BEILECTBA, CUJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKasl SHEPIus, NOTCHIMAIbHAS YHEPrus,
MexaHuuyeckas pabora, mMexaHudeckass mouiHocts, KIIJI mpocroro mexaHu3Mma, cuja TpEHUs
CKOJIBXKEHUS, KOO(DPUIIMEHT TpEHUS, aMIUTUTY/1a, IEPHUO M 4YacTOTa KoJieOaHUH, JJIMHA BOJIHBI U
CKOPOCTh €€ pacHpOoCTpaHEHHs): Ha OCHOBE aHallu3a YCIIOBUS 3aJaddl 3alHiChIBaTh KPaTKOE
YCIIOBHE, BBIACHATh (PU3NUECKHE BEIWYUHBI, 3aKOHBI W (GOPMYJbl, HEOOXOAMMBIC I €€
pelleHus, MPOBOJUTH PacueThl U OIEHUBATh PEAIbHOCTH MONYUYEHHOTO 3HAYeHUsS (PU3ndecKon
BEJINYMHBI.

BBINYyCKHUK MOJYYHUT BO3MOKHOCTHh HAYYUThCSH:

® UCNONBL306aMb 3HAHUSL O MEXAHUYECKUX SGNeHUsIX 6 MNOBCEOHEeB8HOU JHCUSHU Ol
obecneuenusi 6e30nacHocmu npu 0oOpaweHuy ¢ npudbOpamu U MexXHULeCKUMU YCmpoUucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUsl 8 OKpYicarujel
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCNONb308AHUS  (QU3UYECKUX 3HAHUL O
MeXaHuyecKux AeleHUsX U QU3UYecKux 3aKOHax; NpuMepbl UCNONb308AHUSL 80300HOBNAEMbIX
UCTMOYHUKO8 — DHepeuu,  IKOJIO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUL — KOCMUYECKO20
NPOCMPancms;

® pazuuamv Sparuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb BCe0Ouull
xapaxkmep @QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUyecKou 3SHepauu, 3aKOH
COXpaHeHUsi UMNYIbCd, 3AKOH BCEMUPHO20 MA2OMEHUs) U O02PAHUYEHHOCMb UCNOTIb308AHUS
yacmHwix 3aKkoH08 (3akon I yka, Apxumeoda u op.),

TenJioBbIe sBJICHUSA

BbInyCKHUK HAYy4YUTCH:

® pacrmo3HaBaTh TEIJIOBBIC SBJICHHS W OOBICHAT, Ha 0a3e HMMEIOMUXCS 3HAHUU
OCHOBHBIE CBOWCTBA WJIM YCJIOBUSI MPOTEKAHUS ATUX sIBICHHN: nuddy3usi, n3MeHeHne odbema



Tel NpU HarpeBaHUU (OXJAXKIEHUH), OoJblIas CKUMAaeMOCTb Ta30B, Majas CXUMaeMOCTh
KHUJIKOCTeW M TBEPIBIX TEJ; TEIJIOBOE pPABHOBECHE, HCIApEHUe, KOHJEHCALUs, IUIaBJICHHE,
KPUCTATU3AIMs], KHUIICHHWE, BJIAKHOCTh BO3[yXa, pa3IMyHbIe CHOCOOBI TerIonepenayn
(TerUIONpPOBOJHOCTD, KOHBEKIIMS, M3JIy4€HHE), arperaTHble COCTOSHHS BEIIECTBA,lOTJIOMICHUE
DHEPTUU TPH HCIAPEHUH KHUJKOCTH W BBIJCIICHHE €€ NMPH KOHJEHCALMU Tapa, 3aBUCUMOCTh
TEMIIEPATyphbl KUTICHUS OT AaBJICHUS;

® ONUCHIBATh W3YYCHHBIC CBOWCTBA TEJI M TEIJIOBBIC SIBICHUS, UCHOIB3Yys (PU3HUUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHs, TEMIIEpaTypa, yIelIbHas TeIUIOEMKOCTh
BElIeCTBa, YZeNbHas TEIUIOTa IUIABJICHUS, YyJeibHas TeIIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTa CropaHusl TOIUIMBA, KO3()PUIMEHT MOJe3HOro ACHCTBUS TEIUIOBOTO JIBUTATENs; MpHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJb3YEMbIX BEIMYMH, HX
0003HaYeHHSI U €TUHUIIBI U3MEPEHUS, HAXOIUTH (POPMYIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMH, BEIYUCIISATH 3HAYCHUE (PU3NIECKOI BETHUNHBI;

® aHAIM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIEC SBICHUS M MPOLIECCHI, UCIOIb3Ys] OCHOBHbBIE
MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHUS O CTPOCHHMHM BEIIECTBA M 3aKOH COXPaHEHUs
SHEPIuuy;

® paziIuyaTh OCHOBHBIC MPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJENEH CTPOCHHsS ra3os,
KUJKOCTEH U TBEPIBIX TET;

® TMPUBOJIUTH TPUMEPHI MPAKTHUYECKOTO HCIOIB30BaHUS (U3NYECKUX 3HAHUUA O
TEIUIOBBIX SIBIICHUSX;

® pemaTh 3a7aud, UCIONB3YS 3aKOH COXPAaHEHHWS PHEPTUU B TEIUIOBBIX IpoIeccax H
dopMynbl, CBs3BIBAIOIIME (U3UYECKUE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIeparypa,
ylaenabHas TEIJIOEMKOCTh BELIECTBa, YyAeNbHAs TEIIOTa IUJIaBJICHUS, YJelbHas TersoTa
napooOpa3zoBaHus, YAEIbHasl TEIJIOTa CTOPaHMs TOIUIMBA, KOA(P(UIMEHT IMOJIE3HOTO JeHCTBUS
TEIUIOBOTO JIBUTaTessl): Ha OCHOBE aHalIM3a YCJIOBMS 3aJlaud 3allMChIBaTh KPAaTKOE YCIOBHE,
BBIJICNIATE (PU3NYECKHE BEIMYUHBI, 3aKOHBI M (OPMYIbl, HEOOXOAMMBIE Ul €€ pEeLIeHHUS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSHHOTO 3HAUCHHsI (PU3HMUECKON BEIIMIHHEI.

BbINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

® UCNONbL306aMb 3HAHUSL O MENN08bIX SGNeHUAX 8 HNOBCEOHEBHOU JICU3HU  Oif
obecneyenuss b6ezonacHocmu npu oopaweHuu ¢ npUdOPamu U MeXHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEHUsl 8 OKpYicaroujell
cpede; NpuBOOUMb NpUMEPbL IKOTOSUUECKUX NOCIe0Cm8Uti pabomul Osuzcameneli 6HYmMpeHHe20
C20paHUsl, MEena08bIX U 2UOPOIIEKMPOCMAHYULL

JJIeKTpUYecKHe U MATHUTHBIE SIBJIEHUS

BbInycKHUK HAY4YHTCS:

® DpAacio3HaBaTh 3JIEKTPOMArHUTHbBIE SIBICHUS U OOBSACHATH HA OCHOBE MMEIOLIUXCS
3HAaHUW OCHOBHBIE CBOMCTBAa WJIM YCJOBHS TNMPOTEKAHMSI STUX SIBJICHHM: AJIEKTpU3ALUS Tell,
B3aUMOJICHCTBHE 3apAJ0B, DJCKTPUYECKMA TOK M €ro JeicTBHUA (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMOJICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHAS MHIYKLUS, IEHCTBHE MarHUTHOTO
NOJsl HAa MPOBOJHUK C TOKOM M Ha JABIKYUIYIOCA 3apsOKEHHYIO 4YacTUIly, JeHcTBHe
AIIEKTPUYECKOTO TIOJSI Ha 3apsHKEHHYIO YacTHIly, 3JEKTPOMAarHUTHBIE BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETA, OTPAKEHHE U MPEIIOMIICHHE CBETa, INCIIEPCHS CBETA.

® COCTaBISATH CXEMbI JJIEKTPUYECKUX LENe C IMOCiIeA0BaTeIbHBIM M MapajlieIbHbIM
COEMHEHUEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHHSI SJIEMEHTOB JIEKTPUUYECKHX Iiereit
(MCTOYHMK TOKa, KIIIOY, PE3UCTOP, PEOCTaT, JIAMIIOUYKa, aMIIEpPMETP, BOJIBTMETD).



® JICIIOJIB30BATh ONTHYECKUE CXEMBI I MOCTPOCHUS N300paKEHUH B IIIOCKOM 3epKaje
U coOuparoIeH JIMH3e.

® ONUCHIBATh M3YyYEHHBIE CBOMCTBA TE€N W 3JIEKTPOMATHUTHBIC SIBJICHMSI, UCIOJb3YS
¢dbusznyeckue BEJIMYMHBL: DJIEKTPUUYECKHUIl 3apsii, cuia TOKa, SJIEKTPUYECKOe HampsKeHUe,
AIEKTPUUYECKOE COMPOTUBIIEHUE, YIEIbHOE COMPOTHBIICHUE BEIECTBA, padOTa IEKTPHUUIECKOTO
MOJIs, MOIIHOCTh TOKa, (POKYCHOE pacCTOSTHUE U ONTHYeCKas CWiIa JIMH3BL, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; IPHU OMUCAHUH BEPHO TPAaKTOBATH
(¢u3MUeCKUil CMBICI HCHOJB3YEMBIX BEJIWYHMH, WX OO0O03HAUEHUS M EIUHHIBI H3MEPEHHS;
HaXOJAUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUYMHY C APYTUMH BETHUYUHAMU.

® aHAJIM3HPOBATh CBOMCTBA TeJl, SJCKTPOMArHUTHBIE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys
buznyecKkre 3aKOHBI: 3aKOH COXPaHEHUs AIIEKTPUUECKOro 3apsaa, 3akoH Oma Jiis yyacTka IenH,
3akoH J[xoyns-JIeHna, 3aKkOoH HPSAMOJMHEMHOIO PACIPOCTPAHCHUS CBETA, 3aKOH OTPAKCHMS
CBETa, 3aKOH TPEIOMJICHHS CBETA; MPU STOM pa3inyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BbIPaKEHUE.

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO MCIOIB30BAHUS (DU3MUECKUX 3HAHUUH O
AJNIEKTPOMATHUTHBIX SIBJICHHSIX

e pemaTh 337a4u, UCTIONB3Ys (pu3nueckue 3aKoHbI (3akoH OMa s y4acTKa 1enu, 3aKOH
Jxoyns-JleHna, 3aKOH MPSMOJMHEHHOTO PacHpOCTPAaHEHUS CBETa, 3aKOH OTPAKEHUS CBETA,
3aKOH TIPEJIOMJICHUSI cBeTa) U (HOpMYyJIbI, CBS3BIBAIOIINE (U3NUYCCKUE BEITUYHMHBI (CHJIA TOKA,
AIIEKTPUYECKOE HANPSDKEHUE, D3JEKTPUUECKOE CONPOTUBIICHHE, YJIEIbHOE CONPOTHBIICHUE
BEIIECTBa, paboTa MEKTPUUYECKOTO MOJISl, MOIIIHOCTh TOKa, (JOKYCHOE pPACCTOSIHME U ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHWTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIBI
pacueTa IJIEeKTPUYECKOT0 COMPOTUBIICHHUS MPUIIOCIIEIOBATEIILHOM U MAPAIIEIbHOM COSIMHEHUH
IIPOBOJHHUKOB): Ha OCHOBE aHaJM3a YCJIOBHA 33Ja4yM 3alMCHIBATh KPAaTKOE YCIOBHUE, BBIICISATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJYUYEHHOT'O 3HAaYeHUs (PU3UUECKON BETMYUHBI.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTh HAYUHThCS:

® UCNONIBL306aMb 3HAHUS 00 INIEKMPOMACHUMHDBIX SAGTIEHUSAX 8 NOBCEOHEBHOU HCUZHU OJls
obecneuenusi 6e30naAcCHOCMU Npu 00pawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus. 300pP06bsl U COONOOEHUS. HOPM IKOIOSULECKO20 N0BedeHUs 8 OKpyicaloujeli
cpede; npusooOUmMb NPUMEPbL BAUAHUSL INEKMPOMASHUMHBIX U3TYUEHUL HA HCUBbLE OPSAHUIMbL,

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuutl
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JIeKmpuyeckozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUSA YACMHBIX 3aKOHO08 (3akon Oma Ona yuyacmka yenu, 3aKOH
IDicoyns-Jlenya u op.);

KBaHTOBBIC AABJICHUSA

BbINyCKHUK HAYYUTCS:

® Dpacro3HaBaTh KBAaHTOBBIC SIBICHUS M OOBSCHATH HAa OCHOBE HMEIOLIMXCA 3HAHUUN
OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI MPOTEKAHUS TUX SIBICHUN: €CTECTBEHHAs U MCKYCCTBEHHAas
pPaZvo0aKTUBHOCTb, 0-, - U Y-U3JTy4eHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3JIydeHUs
aToMa;

® ONUCHIBATh H3YYEHHbIE KBAHTOBBIE SBJICHUS, MCIONb3yd (PU3UYECKUE BEITUUMUHBI:
MaccoBO€ 4YHCJIO, 3apsA0BOE YMCIIO, MEPHOJ Mojdypacnajia, SHeprus (pOTOHOB; MPH ONUCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
eIMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEITUYHUHY C



JPYTUMH BEJIMUYMHAMM, BBIYUCIATH 3HaUCHUE (PU3NYECKOI BEJTMUNHBL;

® AHAJIM3UPOBATh KBAHTOBBIEC SBJIECHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI U MOCTYIATHIL:
3aKOH COXPAaHEHUS DHEPIHH, 3aKOH COXPAHEHMs DIJIEKTPUYECKOrO 3apsiia, 3aKOH COXpPaHEHUS
MacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTH H3JIY4YCHMs M IIOIVIOLICHHs CBETa aTOMOM, IIPH 3TOM
pas3InYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €T0 MATEMAaTHUECKOE BBHIPAKCHUE;

® pa3IM4YaThb OCHOBHBIC NPU3HAKM ILIAHETAPHOM MOJEIM aToOMa, HYKJIOHHOM MOJAEIU
aTOMHOTO S/1pa;

® IPUBOJUTH IPUMEPHI IPOSBICHUA B IPHUPOLE M IPAKTUYECKOTO MCIOIb30BaAHUS
pPaZMoOaKTUBHOCTH, IAEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIILHOTO aHAIN3A.

BbIyCKHHUK MOJIY4YHT BO3MOKHOCTD HAYUYHThCH:

® UCNONL306AMb NOJYYEHHble 3HAHUA 6 NOBCEOHEeBHOU JCUSHU Npu obpaujeHuu c
npubopamu U MexHudecCKuMu yYCmpoucmeamu (Cuemuux UOHUUPYIOWUX d4acmuy, 003umemp),
0/l COXpaHeHusi 300p06bs U COONIOOEHUS HOPM IKOJIO2UUECKO20 NOBEOeHUsl 8 OKpYlcaroujel
cpeode;

® COOMHOCUMb IHEPIUIO CEA3U AMOMHBIX A0EP C 0ePeKMOM MACChL;

® NPUBOOUMb NPUMEPLI GAUAHUA PAOUOAKMUBHBIX USTYUEHU HA JICUBbIE OP2AHUZMbL,
NOHUMAMb NPUHYUN OCUCMBUS 003UMEMPA U PA3IUYAMb YCTI0BUS €20 UCNOb308AHUS,

® NOHUMamMb KON02UYECKUe NpooaeMbl, GO3HUKAIOWUE NPU UCNOTbIOBAHUU AMOMHBIX
NEeKMPOCMAHYUL, U NYMU peuwleHus dmux npobrem, HnepcneKmuebl UCHOIb30BAHUS
YAPABAAEMO20 MEPMOA0EPHO20 CUHMES.

JIEeMEeHTBI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3bplBaTh Ha3BaHMs IUIaHET COJHEYHOH CHUCTEMBI; pa3ivyaTh OCHOBHBIE NPU3HAKU
CYTOYHOI'O BpallleHusl 3Be3gHoro HeOa, aBmkeHus Jlynpl, ColHIA M IUIAHET OTHOCUTEIIBHO
3BE3J;

® TIOHMMATh PA3IMYMSI MEXKAY TEeIUOLEHTPUYECKOW M TI'€OLEHTPUUYECKON CUCTEeMaMH
MUDA;

Kpowme Toro, npeaMeTHbIE pe3ynbTaThl H3ydeHus npeamera «Dusnuka» oTpaxkaror

111 00y4aroIuXcs C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBBSI:

BnageHne oCHOBHBIMM JOCTYIHBIMHA METOJAaMH HAy4HOT'O IO3HAHUS, UCIIOIb3YEMBIMU B
¢du3uke: HabIIOCHNE, ONMCAHUE, U3MEPEHNUE, IKCIIEPUMEHT; yMeHue o0padaThIiBaTh pe3ysbTaTa
U3MEpEeHHl, OOHapyX UBaTh 3aBUCUMOCTb MEXAYy (PU3NYECKUMH BEIUYMHAMH, OOBSICHATH
MOJIy4YEHHBIE Pe3yJibTaTa U JIeJ1aTh BbIBOIBI;

BJIQJICHUE JIOCTYIHBIMM METOJIaMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U IPOBEIACHUS
(GU3NUECKUX HKCIECPUMEHTOB, ONMUCAHMS U aHAJIM3a MOJYYEHHOM M3MEpUTENIbHOW MHpOpMaLuy,
ONpeeNeHUs] JOCTOBEPHOCTH MOJIYUEHHOTO pe3ysIbTaTa.

2.Conep:xxanune y4eOHOI 0 nmpeamMera

Pu3uka 1 pU3NYeCKue MeTOAbl U3yYeHHs NPHPOALI
®duszuka — Hayka o npupoje. dusznueckue Tena u sBieHusa. HabOmioneHue m onucaHue
¢buznueckux spaeHui. duzmyeckuit sKcrnepuMeHT. MojaenupoBaHue SBIEHUH U OOBEKTOB
MIPUPOJIBI.
@usznueckue BEIMYMHBI U UX H3MepeHue. TOYHOCTP M TOTPEIIHOCTh H3MEPEHMI.
MexayHapoaHasi CUCTEMA €AUHULL.



@usnyeckue 3aKOHbl U 3aKOHOMEpHOCTH. Puszmka M TexHuka. HayuHbll metof
no3Hanus. Ponb ¢pusnku B GopMHPOBAHNUN €CTECTBEHHOHAYYHOW I'PAaMOTHOCTH.

Mexanu4yeckue siBJIeHHUS

Mexannueckoe IBWKeHHE. MatepuaibHas TOYKa Kak MOZENb (U3UUYECKOro Tena.
OTHOCHUTEIBHOCTh MeXaHu4yeckoro JBuxkeHHs. Cucrema otcuera. PU3MUECKHE BEIMYUHBI,
HEOOXOAUMBbIE Ul ONMCAHUS JBM)KEHUS U B3aUMOCBS3b MEXIY HUMHU (IIyTh, IEpEMELICHHUE,
CKOpPOCTb, YCKOpPEHHE, BpeMs BHKEHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIMHENHHOE
IBUKeHHE. PaBHOMEpHOE IBMXKEHHME IO OKpYyXHOCTU. IlepBbiii 3akoH HprooToHa M mHepLus.
Macca tena. [lnotHocts BemectBa. Cuna. Eqununsl cunbsl. Bropoii 3akon Herotona. Tperuii
3akoH Heiorona. CBoboanoe magenue ten. Cuiia TSHKeCTH. 3aKOH BCEMUPHOTO TsArotenus. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTb. CBsi3b MEXy CHIION TSDKECTU U MAccoil Tela.
Hunamometp. PaBuoaeiictByromas cwia. Cuna TpeHus. TpeHue CKobXeHHs. TpeHue MoKosl.
Tpenue B Ipupoje U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHUs: UMIynbca. PeakTuBHOe nBMkeHHEe. MexaHudeckas padora.
Momnocts. OHeprus. [loteHnuansHas U KuHeTndeckas dHeprus. lIpespaiienne ogHoro Buja
MEXAHUYECKOM HEPTUU B APYroi. 3aKOH COXpaHEHUS MOJTHON MEXAHUYECKOW SHEPIUU.

IIpocTeie MexaHU3MBI. Y CIIOBHS PaBHOBECHS TBEPAOIrO TEJd, UMEIOLIETO 3aKPEIVICHHYIO
OChb JBW)KEHMS. MOMEHT cunbl. [Jenmp msasxcecmu mena. Peraar. PaBHOBecue cwil Ha pbryare.
Poruaru B TexHuke, ObITy U npupoje. [loaBrkHble U HenoABMKHbIE O05oku. PaBeHcTBO padboT
IPU HCIIOJIb30BAaHUH TPOCTBIX MEXAHU3MOB («30JI0TO€ MPaBWIIO MeXaHWUKW»). Koadourment
IIOJIE3HOTO JACUCTBUS MEXaHU3MA.

HaBnenue TBepablXx Ten. Eaununel u3mepenus naBineHus. CrocoObl HM3MEHEHUs
nasieHus. [laBnenne xuakocred u ra3os 3akoH [lackains. JlaBieHue )KMIKOCTH Ha THO U CTEHKU
cocyna. Coobmarommecs cocyasl. Bec Boszayxa. AtMocdepHoe naBieHue. M3mepenue
atMocdepHoro aasneHus. OnslT Toppuuemu. bapomerp-anepounn. ATMocdepHoe aBieHre Ha
pa3NnYHbIX BbIcOTaX. [ MapaBiarueckue MexaHu3Mbl (Ipecc, Hacoc). J[aBneHue KUAKOCTH U Tasa
Ha MOrpyKEHHOE B HUX Teno. Apxumenona cuia. [InaBanue ten u cynoB BozayxomnnaBanue.

Mexannueckue koneOanus. Ilepuon, wactora, ammuuTyna kosneOaHui. PesoHaHsc.
MexaHnuyeckue BOJIHBI B OHOPOJHBIX cpenax. [[nuHa BojHBL 3BYK Kak MeXaHHWYecKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

TenjioBble ABJICHUA

CrpoeHne BemecTBa. ATOMBI U MOJEKYJbl. TemaoBoe IBHKEHUE aTOMOB U MOJIEKYII.
Juddy3us B razax, ®KHIKOCTSIX U TBEPAbIX Telax. bpoynosckoe osudicenue. BzaumopaencTaue
(MpUTSDKEHWE W OTTAJIKMBaHME) MOJEKYJd. ArperatHble COCTOSIHMS BellecTBa. Paziauuue B
CTPOEHHUH TBEPBIX TEJ, KUIAKOCTEH U Ta30B.

TenmoBoe paBHoBecue. Temneparypa. CBsi3zb TeMIEpaTypbl CO CKOPOCThIO XaOTHYECKOTO
JBYDKEHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Teruionepenadya Kak CrocoObl M3MEHEHUs
BHYTPEHHEN SHepruu Tena. TemnonpoBogHocTb. KouBeknmsa. Mzmyuenme. IIpumepst
TEIUIONEpe aul B MNPUPOAE U TexHuke. KonmuuecTBO TEIUIOTHL. YenbHAas TEIIOEMKOCTb.
VYienbHas TemuoTa CropaHus TOIUIMBA. 3aKOH COXpPaHEHMsT M IIPEBpALICHMS HSHEPrUU B
MEXaHMUYECKHUX U TEIUIOBBIX Ipoueccax. IlnaBieHne u oTBepAeBaHUE KPUCTAUIMYECKUX TEIl.
VaenpHas temiora IuiaBieHus. Mcenmapenue u konaeHcanus. Ilormomenue sHepruu Ipu
VCIIAPEHNUN >KUAKOCTH W BBIJCIICHUE €€ IPU KOHAeHcauuu napa. KuneHue. 3aBUCHUMOCTB
TEMIEPATypbl KUIEHUS OT JaBlieHUs. YJellbHas TEeljoTa MapooOpa30BaHUS M KOHIEHCAILUU.
BnaxnocTts Bo3zayxa. Pabora raza mpu pacumpenuu. [IpeoOpa3oBaHus 3HEpPruu B TEIIOBBIX



MallmHax (maposas TypOMHA, ABUraTellb BHYTPEHHEI0 CropaHus, peakTUBHbIHN aBurarens). KIT
TEIUIOBON MAIIMHBI. DKon02utecKkue npooiemvl UCHOIb30BAHUS MENT06bIX MAULUH.

JIEKTPOMarHUTHBIE SIBJICHUSI

Onextpuzanust (usndeckux Ten. B3aumopeiicTBue 3apsbkeHHBIX Ten. J[Ba pona
AIIEKTPUYECKUX 3apsiioB. JleIMMOCTh AJIEKTPUYECKOrO 3apsiaa. DIEMEHTApHBIA 3JIEKTPUUECKUN
3apsa. 3aKOH COXpaHEHUs JJIEKTpU4ecKoro 3apsna. [IpoBOJHMKH, NOIYNPOBOOHUKUA U
U30JIATOPBl JIEKTPUYECTBA. DIEKTPOCKOI. DJIEKTPHUUECKOE IO0Je€ KaK OCOOBIH BHJI MaTEpHH.
Hanpsocennocmo anekmpuueckoeo noas. JIEUCTBHE JJIEKTPUUECKOTO IOJSA HA AIIEKTPUYECKUE
3apsinbl. Konoencamop. uepaus 2.1eKkmpuiecko2o noJis KOHOeHcamopa.

OnexTpuueckuid TOK. VMCTOUHMKHM S3JEKTPUUECKOTrO TOKa. OJIEKTpUYecKas LENb U €€
cocTraBHble yacTh. HampasieHre u JEHCTBUA 3IIEKTPUYECKOro Toka. Hocurenn snekrpuyeckux
3apsiioB B MeTaiuiax. Cuia Toka. DJIeKTPUUeCKoe HampshKeHUE. DIEKTPUUYECKOE COTPOTUBIICHHE
MPOBOAHUKOB. EMHMIIBI CONTPOTUBIIEHUS.

3aBHCHUMOCTb CUJIBI TOKa OT HampspkeHus. 3akoH Oma i y4yacTKa Lenu. Y JeJIbHOE
conporusiieHue. Peocratel. IlocienoBarenbHoe coenMHEHHE ITPOBOAHMKOB. IlapannenbHoe
COEIMHEHUE NTPOBOHUKOB.

PaboTa 37eKTpHYEcKOro moss Mo MEPEeMELICHUI0 IEKTPUUECKUX 3apsiioB. MOIIHOCTh
aJIeKTpudeckoro Toka. HarpeBaHue NpOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH JDxoyns -
Jlenna. DnexTpuyeckue HarpeBaTelIbHbIE U OCBETUTENbHbIE TPUOOPHI. KopoTKoe 3aMbIkaHuE.

MaruutHoe nosie. UHAyKIMsT MarHUTHOTO 1oJist. MarHuTHoe nose Toka. OnsIT Dpcrena.
MarautHoe 10JI€ TIOCTOSIHHBIX MAarHuToB. MarHutHoe 1osie 3eMiM. OJIeKTPOMarHwur.
MaruutHoe mosne KaTymku ¢ TOKOM. [IpuMmeHeHne aneKTpoMarHuToB. /[efiCTBHE MarHUTHOTO
II0JI1 Ha NPOBOJHUK C TOKOM M JBIKYILYIOCS 3apsbkeHHyro vactuny. Cunza Amnepa u cuna
Jlopenya. DneKTpoABUraTellb. SIBI€HUE 2JEKTPOMAarHUTHON MHAYKIusA. OnbiTel Papazes.

OnekTpoMarHuTHele KkojeOaHus. Konebamenvuwili  kKoumyp.  OnekmpozeHnepamop.
Ilepemennviii mok. Tpancghopmamop. Ilepenada >IeKTPUUYECKOH SHEPrMM Ha PaCCTOSHHE.
DNIeKTPOMarHuTHBIE BOJIHBI M UX CBOMCTBA. [Ipunyunvl paduocesazu u menesudeHus. BausHue
INEKMPOMASHUMHBIX USLYYEHUU HA HCUBbIE OP2AHUSMDL.

CBer -—snexkTpoMarHuTHble BojHa. CkopocTh cBera. McrouHuku cBera. 3akoH
MPSIMOJIMHEHHOTO pachpoCTpaHEeHue cBeTa. 3aKOH oTpakeHus cpera. [Imockoe 3epkanio. 3akoH
npesnomienus csera. JInu3pl. @oKycHOE paccTOsHUE U ONTHYECKas cujia JUH3bL. M300paxeHue
npeaMera B 3epkasie UM JMH3e. Onmuueckue npubopuvl. 1'na3 Kak ONTHYECKas CHCTEMa.
Hucnepcus csera. Unmepghepenyus u ougppakyus ceéema.

KBanToBbI€ AABJICHUSA

Crpoenue aromoB. Ilnanerapnass monens aroma. KBaHTOBBIM XapakTep IMOTJIOMICHUS U
WCITyCKaHUsI CBeTa aToMaMu. JInHeildarsie CIeKTphI.

Omneiter Pesepdopra.

CocraB aromHoro snapa. IIpoTOH, HEHUTPOH M OJIEKTPOH. 3aKOH OWHINTEHHA O
IPONOPLHUOHATIBHOCTH MAacChl U SHEPrHH. [eghekm macc u dHepausi c6A3U AMOMHbLIX s0ep.
PagnoaktuBHocTh. Ilepuon momypacnana. Adnbda-uznydenue. bema-uznyuenue. I'amma-
uznyuyenue. Snepueie peakunu. Mctounuku sHeprun CosHua U 3Be3[. SlnepHas sHEpreTuka.
Dkonozuyeckue npobremvl pabomvl amomuvlx dnekmpocmanyuu. Jlozumerpus. Bausuue
PAOUOAKMUBHBIX USTYYEHUL HA JICUBbLE OP2AHUIMBL.

Crpoenue u 3BoJonust Beesrennoit

l'eonenTpruueckass u renvoneHTpUYeckass cucTeMbl Mupa. Dusnueckas MOpupoaa
HeOecHpix Tenm ConHeuHoil cucteMbl. [lpoucxoxnenne ConHewHOW cucTeMbl. Du3mdeckas



npupoaa Connua u 38e31. Ctpoenue Beenennoit. DBomtouus Beenennoit. ['unore3a bosbiioro

B3pbIBa.

Tembl 1a00PATOPHBIX M NPAKTHYECKUX PadOT M0 THIIAM
I. IIpoBeneHne MPSAMBIX U3MEPEHUN (PU3NIECKUX BETHUNH

1.

PR NV

bl

NSk

11.

I1I.

AN

IV.

hadi Al

H3mepenne Macchl Tena Ha PhIYayKHBIX Becax.(7kiacc)

Nzmepenne oobema tena.(7 kiacc)

M3mepenne cHiTel TPEHUS C IIOMOIIIBIO THHaMoMeTpa. (7kiracc)

I'panynpoBanue npyXuHbI U U3MEPEHHUE CUJT TUHAMOMETPOM. (7 KJ1acc)

COopka 3IeKTpUYECKOM 1IeNu U U3MEpPEHHUE CUJIbl TOKA B €€ Pa3IUYHbIX ydacTKax.(8
KJ1acc)

N3mepeHre HanpsKeHUs Ha Ppa3iIMYHbIX ydacTKaXxX 3J€KTPUUYECKOMN LEIH.

Pacyer mo mony4eHHBIM pe3ynbTaTaM NpPSIMBIX M3MEPEHUN 3aBUCHMOTO OT HHX
napameTpa (KOCBEHHBbIE U3MEPEHUS).
N3mepenne pazmepoB Mainbix Ten.(7 kiacc)
N3mepenne mioTHOCTH TBEPIOTO BemecTBa.(7 Kiacc)
Omnpenenenre BHITAIKUBAIOLICH CHIIBI, IEHCTBYIOLIEH HAa MOTPYKEHHOE B KUAKOCTh
teno.(7 kmacc)
Nsmepenue KITJI npu mogbeMe mo HaKJIIOHHON TIOCKOCTH. (7 Ki1ace)
N3mepenune OTHOCUTEIHHON BIKHOCTH BO3JlyXa C MOMOIIBIO TepMoMeTpa.(8 Kiacc)
W3mepeHue yaeapHOM TEII0EMKOCTH TBepAOro Tena.(8 kiacc)
CpaBHEHHE KOJUYECTB TEIJIOTHI IPU CMEIIMBAHUM BOJBI Pa3HON TeMIeparypsl.(8
KJ1ace)
N3mepenue conpoTuBIEHUS MPOBOJIHUKA C TOMOUIbIO aMIIEpMETpa U BOIbTMETPa. (8
KJ1ace)
N3mepenne paboThl 1 MOIITHOCTH 3JEKTPUIECKOTO TOKa.(8 Kitacc)

. U3smepenmne  ¢dokycHoro paccrostHus — cobuparomieit  nauH3bl.  [lomyuenue

n3o00pakeHuii.(8 kiacc)
W3mepenue yckopeHust cBOOOAHOTO naaeHus.(9 kiacc)

Habnronenne siBIeHWI! M MOCTaHOBKA OMNBITOB (HA Kaue€CTBEHHOM YpPOBHE) IIO
oOHapyXeHHIO (aKTOPOB, BIUAIOIINX HA IPOTEKAHNE JAHHBIX SBJICHUMH.

BrisicHenue yciaoBuil TutaBaHus Tea B )KUAKOCTH. (7 Kiacc)

Brissicuenne ycioBusi paBHOBecHs phruara.(7 Kiacc)

W3yuenue sBIeHUS JIEKTPOMarHuTHON MHIYKIUU.(9Ki1ace)

W3yuenue neneHus saapa aroma ypasa rno ¢gororpaduu Tpexos.(9 kimacc)
M3yuenne TpeKoB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusm.(9 kmacc)

HccnenoBanue 3aBUCUMOCTH OJIHOM (U3MYECKOW BETHMYMHBI OT JAPYyroil c
IIPEJCTAaBICHUEM PE3YJIbTATOB B BUJIE I'paduKa UM TaOJIHULIbI.

PerynupoBanue cuibl Toka peocTaToM.(8 Kiacc)
HccnenoBanune paBHOYCKOPEHHOT'O ABM)KEHUS 0€3 HaualbHOU CKOpOCTH.(9 Kiacc)
HccnenoBanue 3aBHCUMOCTH TIEPHOJA W YACTOTHI CBOOOAHBIX KOJICOAHHMH HHUTSHOTO

MasiTHUKA OT €ro JUTMHBI (9 Kiacc)

V. HpOBCpKa 3aJaHHBbIX HpCI[HOJIO)KCHI/Iﬁ (HpHMLIC U3MCPCHUA (bI/IBI/I‘-ICCKI/IX BCIIMYHUH U
CpaBHCHHC 3aJaHHBIX COOTHOIICHUM MCKIAY HI/IMI/I).



1. HccnenoBaHue 3aBUCUMOCTH YTJia IIPEJIOMIICHUS OT yIJia maJeHust cBera (8 kiacc)

2. HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIICHHS OT yria najeHus cBera(8 Kiacc)

VI. 3HaKOMCTBO C TEXHUYECKHMH YCTPOMCTBAMHU U UX KOHCTPYHUPOBAHUE.

1.COopka 31eKTpOMarHiTa U UCIbITaHUE €ro JeicTBus. (8 Kiacc)

3 TemaTHueckoe INIAHHPOBAHHUE C YKAa3aHUEM KOJUIECTBA YaCoB,

OTBOJMMBIX HA OCBOCHHE KAKI0H TEMBbI

Hazpanvie Tembl (paszerna nporpammbl)

KormaecTBo y4eOHBIX 4acoB
(C ygeroM pe3epBHOTO
BPEMEHH)

7 x1acc

Bsenenne

HepBOHa‘-IaJII)HI)IC CBCZICHMA O CTPOCHUHN BEILICCTBA.

Mexannueckoe IBKeHNE

BzanmvoneticTsrie Ten

|| N B

Cwibl. CloyKeHre CUT

—_
(=)

JlaBmeHue TBepIbIX T

JlaBiieHue B *KUIKOCTH U Ta3e

ArmvocepHOe TaBieHre

Cuna Apxumena

PaGora 1 MorHoCTS

OHeprust

Hroro:

%-PKO\OMO\UJ

8 Kiacc

BHyTpeHnss sHeprys

Terutonepenada

KomuecTso TermioTs!

ArperarHble COCTOSIHHSI BEILIeCTBA

Pabora raza 1 mapa npu paciimpeHim

Onexrprsaiwst. CTpoeHue aroma

DIEKTPUIECKUN TOK

3axoH Oma. CoeMHEHNE TPOBOTHUKOB

PaboTa 1 MOIHOCTB AJIEKTPUYECKOrO TOKa

SJIGKIPOMHI‘HI/I'IHBIC SIBJICHMSL

CBeTOBBIE ABJICHUS

Hroro:

%:UI\I\DOOUI-P\]-P-P-P

9 xmace

[ IpsivorrHEIHOE PaBHOMEPHOE IBUYKEHHE

N

[ IpsivorMHEIHOE PaBHOYCKOPEHHOE JIBUPKEHHE

3axous! HeroroHa

CB00OHOE TTafEHYE TEIT

KpuBommHeliHoe BrokeHne

3aKOH COXPaHEHHS IMITYJTHCA

| W| O ™




MexaHnueckue KoJeOaHust 7
MexaHn4eckre BOTHbI 7
MaruuTHoe T1071e 6
ONEKTPOMArHUTHAS! MHTYKLIVS 4
DJIEKTPOMArHATHBIC KOJTeOaHHsT 3
DJIEKTPOMArHUTHAS [IPUPOJIA CBETA 5
Crpoenue aroma 4
CocraB aTOMHOTO siipa 11
Buonorvyeckoe nefcTBIe paan 7
Crpoenue 1 3BormoLst BeenieHHoi 7

Hroro:
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