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1. IOSICHUTEJIBHAS 3AIIMCKA

[IporpaMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKa.
Conmepxanne  mporpaMMbl 1o (U3MKE ~ HampaBleHO  Ha  (OPMHUpPOBAHHE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
NEeSTEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzauuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydYeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.
[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTo marepuana Mo rojiam
o0ydeHust (1o Kjiaccam), NpeajaracT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YUYCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4ETe BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHHU METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUEcCKue 3aKOHBI JISKAaT B OCHOBE NMPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperoCcTaBisieT HaumOojee siCHble oOpas3ipl MPUMEHEHMs] HAay4dHOTO MeToJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpnHa U3 rNaBHBIX 3a7ad (U3MYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopazoBaHus
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYYHON TpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETHPOBATh JaHHBbIE U MCIIOJB30BaTh HAay4HbIE J0KA3aTeNIbCTBA IS
MOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa30oBaTeNIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3ylOIUX OCHOBHBIE 00I1€00pa30BaTebHbIE MPOTPaMMBI,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymieit mnpodeccuoHaIbHON
JIeSATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JAJIbHEHIIEMY OOYUYCHHIO B 3TOM
HaTPaBIICHUU.



JlocTxeHne S3TUX Iiesiell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICAYIOUINX 3aa4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, MIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUIWYCCKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/ad C MCIOIb30BAaHHEM
bu3HYECKUX MOJIeNIel, TBOPUYECKHUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHEC yMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W HSKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (U3MKH, aHalu3 W KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢u3uku (0a30BbIii ypOBeHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
orBoautcs 231 yacoB: B 7 kinacce — 69 yacos (2 yaca B Hezen0), B 8 kiacce — 64 vaca (2 yaca B
HEJICIIO), B 9 KJ1acce — 98 4acoB (3 yaca B HEJIEIIO).

2. INTAHUPYEMBIE PE3YJIBTATbI

W3ydyeHne QUMK Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI HAalpaBiI€HO Ha
JOCTH)KEHUE JIMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTaTOB.

B pesynprare usydyeHuss ¢GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuarorierocst OynyT c(opMUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:
e 1) naTpHOTHMYECKOr0 BOCIIUTAHUS:

® — IPOsIBJIEHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (pU3NYECKOM
HayKH;

® — [[EHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3NKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

® — TOTOBHOCTbh K aKTUBHOMY YYacCTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U STHYECKHX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

® — OCO3HAHME BAXHOCTH MOPAIBHO-ITUYECKHUX MPHUHIUIIOB B ACSITEIBHOCTH YYEHOTO;

e 3)3CcTeTHMYECKOr0 BOCTIUTAHMSI:

® — BOCHPUATHE ICTETHUYECKUX KauecTB (PU3NYECKOM HAyKH: €€ rapMOHUYHOIO MOCTPOEHUS,

CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHHWE IEHHOCTH (PU3MUYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHUPA,
OCHOBBI Pa3BUTHU TEXHOJOTHM, BAXKHEUILIEH COCTABISIOLIEN KYJIbTYPHI;

e — pa3BUTHE HAYYHOH JII0O03HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeIbHOCTH;

e 5) popmupoBaHUs KYJbTYPbI 310POBbSI 1 IMOIIMOHAJIBLHOIO 0JIATONOJIYYHA:

® — OCO3HAHHME ILIEHHOCTH 0e30macHOro oOpasza >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOrO TMOBEACHHUS Ha TPAHCIOPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

e — chOpMHPOBAHHOCTH HaBBIKA pepIEeKCUU, IPU3HAHKUE CBOETO IpaBa Ha OMIMOKY M TAaKOTO
K€ IIpaBa y IpYyroro 4ejoBeKa;



e 6) TPYZOBOIO BOCIIMTAHMSA:

® — AKTUBHOE YYacTHE B PEIICHUM MPAKTHYECKUX 3a7a4 (B paMKaxX CEMbH, 00pa30oBaTeIbHOMN
OpraHu3alyu, TOpoJa, Kpas) TEXHOJOTMYECKOM U COIMAIbHOM HAIpPaBICHHOCTH,
TpeOYIOIMX B TOM YHCIIC U (PU3NICCKUX 3HAHUA,

® — MHTEpeC K MPaKTUIECKOMY M3yUeHUIO podeccuii, CBI3aHHBIX C PU3UKOM;

e 7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

e — OpHCHTalUs Ha TNPUMEHEHHE (PU3MUECKUX 3HAHUM MJIs pelIeHus 3aaady B OO0JIACTH
OKPYJKaIOIeH Cpe/ibl, TUIAHUPOBAHUS TIOCTYIIKOB M OIICHKH HMX BO3MOJKHBIX TOCIEIACTBUI
JUISL OKPY>KarOIEen CpeJibl;

® — OCO3HaHME II100aTLHOTO XapaKTepa SKOJOTUUECKHUX MPOOJIEM U yTeH UX PEIICHNUS,

e 8) aganTauuM K M3MEHSIIOUIUMCSH YCJIOBUAM COIMAIBHON U PUPOIHON Cpeabl:

L] — HOTpC6HOCTI) BO B3aI/IMOIIeI>'ICTBI/II/I HpI/I BBIITOJITHCHUHN I/ICCJIGIIOBaHI/II\/JI nu HpOCKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTUX;

® — MOBBILIECHUE YPOBHA CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTeIbHOCTh;

¢ — TOTpPeOHOCTH B (OPMHUPOBAHUHM HOBBIX 3HAHWH, B TOM uHuCle (OPMYIHPOBATH HJIEH,
MTOHSATHS, TUIIOTE3bI O (PU3HMYECCKUX OOBEKTAX M SIBJICHUSIX;

® — OCO3HaHHE JCPHUIUTOB COOCTBEHHBIX 3HAHUIA U KOMIICTCHTHOCTEH B 001acTH (PU3HKH;

¢ — IUIAHMPOBAHUE CBOETO PA3BUTHS B MIPHOOPETCHUN HOBBIX (PU3UUECKUX 3HAHUM;

® — CTPEMJIEHUE aHAIU3UPOBATh U BBISBIISITH B3aUMOCBSI3U NIPUPOBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (U3NUYECKUX 3HAHUM;

e — OIICHKAa CBOMX JEWCTBUM C YYETOM BIMSHHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX

r7100aJIbHBIX MOCJIEACTBUH.
METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHSI MpOrpaMMbl MO (U3UKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyu4aromerocss OyayT cQOpMHUpPOBAHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
BKIIIOUAIONIME TI03HABATENbHBIE YHHUBEpCajbHble YyUeOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCalIbHbIEC yueOHbIE IEUCTBUS, PETYIATUBHbBIE YHUBEPCAJIbHbIE yUeOHbIE 1EUCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble Jiornueckue AeCTBUA:
® BBIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKNA O0OBEKTOB (SIBIICHUH );
® YCTAaHABJIMBATH CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIIUN, OCHOBAHUS JJIT O0OOIICHHUS
U CpaBHEHUS;
® BBIBIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMbIX (aKTaX, JaHHBIX H
HAOJTIOICHUSAX, OTHOCSATIMXCS K (DU3UUCCKUM SIBIICHUSM;
® BBIABIATH NMPUYUHHO-CIICJACTBCHHBIC CBS3M TPU H3YYCHHH (U3NYCCKUX SBICHHA H
MPOIIECCOB, JIeNaTh BBIBOJABI C WCIOJIb30BAHUEM JCIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJTFOUCHUN, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3X (PM3NICCKUX BEITUYNH;
® CaMOCTOSTEIbHO BbIOMpaTh crmoco0 pemieHus YydyeOHOM (Qu3myeckol 3amauu
(cpaBHEHHE HECKOJBKHUX BapHUaHTOB peUIEHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHEB).
Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.
® ICIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
® TMPOBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECJIOXKHBIH
(bu3HYECKUI IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SIBIICHUS;



OLICHUBATh Ha MPUMEHUMOCTbh M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOITYYEHHYIO B XOJI€
UCCIIE0BAHNS WIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBAaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaMm
IPOBEAEHHOIO HAOIIOAECHUS, OIIbITA, UCCIIEI0BAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JaJIbHEIIee pa3BUTHE (PU3UYECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATH MPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

INPUMEHATh pa3lMYHBIE METOJbl, MHCTPYMEHTHl W 3alpOChl NpPU IOMCKE U OTOOpe
UH(OPMALIMY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOoW (hru3nyecKkoi 3a1aun;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJIOB U (OPM TIPE/ICTABIICHNUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO (opMy mpeiacraBieHus HHGopManuu u
WITIOCTPUPOBATh pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMHM, JuarpaMMami, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBUA:

B Xoje OOCyXIeHMs Yy4eOHOTO MaTepuana, pe3ylbTaToB Ja0OpaTOpHBIX pPaboOT u
IIPOEKTOB 33JaBaTh BOIIPOCHI IO CYLIECTBY 00CYKIa€MOW TEMbI U BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellleHUe 33a1a4u 1 MojAepKaHue 0JaroenaTeIbHOCTH OOILEHMS;
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJOra,
00HapyXHUBaTh pPa3IM4YMe U CXOJCTBO MO3ULUII;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABISATh  PE3yAbTAThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIepUMeHTa, UCcCIeI0BaHts, IPOEKTA);

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYAJIbHOW pabOThHI
IIPU pEIIeHNN KOHKPETHON (PU3NYECKOU MPOOIEeMBbI;

NPUHUMATh 1EJIM COBMECTHOM JIEATEIIbHOCTH, OPraHW30BHIBATH JEHCTBUSA TO €€
JIOCTHDKEHUIO: PACIPENeNIATh POJIM, 00CYKAAaTh MPOLECCHl U Pe3ysIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBIMOJHATh CBOIO 4YacTh PaOOTHI, JAOCTUIas KaueCTBEHHOTO pe3yibTaTra IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMHA KOMaH/IbI;
OLICHMBAaTh KAayeCTBO CBOEro BKJIaga B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYaAIUSIX, TPEOYIOIIMX I peIICHHs
buznyecKux 3HaAHUI;

OPUEHTHPOBATHCSI B PA3IMYHBIX TOAXOJAX NPUHATHS pEHIeHWH (MHIUBUAYaITbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIICHUH IPYIIoi);

CaMOCTOSITENIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3a7aud WM IUIaHa
UCCIIEIOBAaHUA C Y4YETOM HMEIOIINXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAaracMble BApUAHThI PEILICHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh MiaH e€ U3MEHEeHMUS,
OOBSCHATh TPHUYMHBI JIOCTIDKEHUS (HEHOCTHIKCHUS) pE3YNbTaTOB JACSTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;



BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSAM;

CTaBUTh ce€0s1 Ha MECTO APYIOro YeJOBEKa B XOJ€ CIOpa WM JUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HABaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WiId B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI ¥ TAKOE K€ IIPaBO APYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOyuenust B 7 Kjacce NpeIMEeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxartb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

UCTIOJIB30BaTh TOHATHS: (U3MYECKME ¥ XUMHYECKHE SIBIICHUS, HaOII0/IeHHE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, eIUHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOMAsE cuia, aedopmarus (ympyras, IUIacTUYECKasl), HEBECOMOCTD,
cooOLIaoIIUECs COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHUE YacTUL] BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE JBI)KEHUE, MHEPLUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOM OChbIO BpallleHMs, Iepelradya AaBiIeHUsS TBEPIbIMU
TeJIaMU, KUAKOCTSMH U razaMH, aTMOC(hEepHOe JaBiIeHue, JaBaHue Tell, IPeBpalleHus
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YUEHHBIX (DU3MUECKUX SBJICHUN B OKPY)KAIOIIEM MHpPE, B
TOM 4ucie (PU3NYECKHE SIBICHUS B IMPHUPOAE: MPUMEPHI ABHKEHUS C PA3IUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW NpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHHMKE, BJIMSHHE aTMOC(EPHOTO MAABJIEHUS Ha XUBOM OpraHusM, IjIaBaHUE pbIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepeBOIUTH MPAKTHYECKYIO 33Jauy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MyTb, CKOPOCTb, CPEIHssSA
CKOPOCTh, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tesa, Cuia TPEHHSs, JaBlIEHUE
(TBEpOro TeENa, KUAKOCTH, Ta3a), BBHITAJKMBAIOUIAas CWJIA, MEXaHHW4eckas paborta,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KO3(QQUIUEHT TMOJEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAJIbHAs 3HEPrHsi), IpU ONUCAHUM MPAaBUIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCTIOIb3YyEMbIX BEIMYMH, UX 0003HAYEHHS U €TUHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUUECKYIO
BEIMYMHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpPaQHUKH H3yYCHHBIX 3aBUCHMOCTEH
(bu3nUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBIEHUS U TPOLECCHl, HCIOIb3Ys
npaBujIa CJIOKEHMs CUJl (BIOJIb OJTHOW TpsIMOif), 3akoH ['yka, 3akoH [lackamns, 3akoH
Apxumena, MpaBWIIO paBHOBECUs pbluara (0JI0Ka), «30J0TOE MPABUIIO» MEXaHHKH,
3aKOH COXPaHEHMs MEXaHMYeCKOW HSHEpruM, MpUd HTOM JaBaTb CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil NPaKTUKOOPUEHTHPOBAHHOI'O XapakKTepa: BBIABIATH INPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoit Ha 1—
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2 W3YYCHHBIX CBOMCTBA (UBMYECKUX SBJICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1—2 JeHCTBHA, HWCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBalOIME (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBHSA 3a]auu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJACTABIATH (U3UYECKUE BEIUYMHBI B (OPMYJIBI U
IPOBOJUTH PAacyEThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAWMBIC IJISI pEIICHUS
3aJ1a4, OLICHUBATh PEATMCTUYHOCTh MOTYyYEeHHON (PU3MUECKOI BEIIMUNHBI,
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIJACIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runotesy), pas3idyaTb U HHTEPIPETHPOBATH MOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOJKI 110 €T0 Pe3yiIbTaTaMm;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten: (GopMynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH XOJ1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBIINOJIHATh NPSIMbIE U3MEPEHMSI PACCTOSIHUS, BPEMEHHU, Macchl Teia, 00bEéMa, CUIIbl U
TEMIEPaTypbl C UCMOJIH30BAHUEM aHAIIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (DPU3NYECKOH BEIMUYUHBI OT IPYTOil ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEM Tl M HE3aBHUCUMOCTH CHJIBI TPEHHs OT IUIOIIAU
CONPUKOCHOBEHMSI TEJ, CHJIbl YIPYTOCTH OT YAJUHEHUS NPYKUHBI, BBITAJIKHUBAIOIIEH
CHIBI OT O0BEMa MOTPYKEHHOM YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBUYM TMJaBaHUS TeN, YCIOBUW paBHOBECHS pblyara W OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM  y4€OHOTO HCCIIEOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl MPeUIOKEHHOMY IJIaHy, (PUKCHUPOBATh PE3yNbTaThl MONTYYEHHOMN
3aBUCUMOCTH (PU3UYECKUX BEJIWYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauKOB,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIIEI0BAHMS;

MPOBOAWTh KOCBEHHBIE M3MEpPEHHUs (PU3NYECKUX BENMYUH (TUIOTHOCTH BEIIECTBa
KUAKOCTHU W TBEPAOrOo Tela, CHJIA TPEHUS CKOJIBbXKEHHUS, JaBJIEHUE BO3/AyXa,
BBITAJIKMBAIOIIAsl CHUJIA, JEHUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeIOKEHHOU
WHCTPYKIIMU: TIPH BBIMOJHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANLHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYCHUE NICKOMOW BEJIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPHOOPOB W TEXHHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTb;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS M3YYCHHBIX MTPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAHMA (B TOM 4YMCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH TPHUMEPH (HAaXOAUTh WHGOPMAIIMI0O O TPHUMEPax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMA B TIOBCEJAHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalIleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHsI 3/I0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popmanmu B VHTepHETe B COOTBETCTBHH C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSA 3HAHUN U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHHUKOB BBIAEIATH HHPOPMALIMIO, KOTOPAsl SBJISAETCS IPOTUBOPEUUBON
WJIA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHU HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(GU3M4EeCKOro cojaep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHrepHer,
BJIAJCTh MpHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHus WHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(popMaruu (pru3n4ecKoro coaepikaHusi, B TOM YHCIIE MyOJIMYHO J1eIaTh
KpaTKHhe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEAOBAHUM, IPU ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEN;

IPY BBINOJHEHUH Y4EOHBIX MIPOEKTOB U UCCIIEAOBAaHUM pacrpenenirtbs 0053aHHOCTH B
IPYIIIE B COOTBETCTBHHU C IIOCTABICHHBIMU 3a/1a4aMH, CJIEANTH 32 BBIITOJIHEHUEM IUIAHA
NecTBUM, aZeKBaTHO OLIEHMBAaTh COOCTBEHHBI BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIUX.

K xoHuy oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

MCIIOJIb30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIHN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPTrUsl, TEIIOBOM JBUTATENb, HIIEMEHTAPHBIN AJIEKTPUUECKUH 3apsil, SJIEKTPUUECKOE
MoJie, TPOBOJHUKH W JUDJEKTPUKH, TOCTOSIHHBIM AJICKTPUYECKUN TOK, MarHUTHOE
oJe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacHIMpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMauMBaHHWE, KalWUISIPHBIE SIBJICHUS, UCMApeHUE, KOHACHCAIHS,
IJIaBJICHHC, KpUCTaJUIM3alUs (oTBepaeBaHue), KUIICHUE, Terjioneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3JIYYCHHUE), IJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJECHCTBHE
MarHuTOB, JCHCTBHE MarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, IJIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINHCAaHUID MX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM uyucie (U3MYEeCKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KaMmWUIIpHBIC SIBIICHUS B TPUPOJE, KPUCTALUIBI B Tpupojae, usnydenue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B aTMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTraHU3MOB,
MarHMTHOE Moje 3eMid, Apeid TOI0COB, POJIb MAarHUTHOTO TMOJS IS KU3HH Ha
3emite, MOJSPHOE CUSHHE, MPHU I3TOM TIEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEPrus, KOJUYECTBO TEIUIOTHI, YyJeiIbHas
TEIJIOEMKOCTh  BELIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUN
3apsii, Cuja TOKa, OHJIEKTPUYECKOE HaNpsHKEHUE, COMPOTUBIICHUE MPOBOJHUKA,
yIIeTBbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOITHOCTh JEKTPUUECKOTO TOKA), TIPU
OTMHMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIOIb3YEMbIX BEIHYHH,
0003HaYCHHS] ¥ €AMHUIIBI (DU3MUECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
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JaHHYI0 (QU3WYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMM, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMUHETUYECKOH TEOpPHH CTPOCHHUS BEIlECTBa,
IOPUHLIAIT CYNEPHO3UIMH TMoJie (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEeHUSs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTEeMaTUYeCKOEe BHIPAXKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl W CBOMCTBA TEJI, B TOM YHCIE€ M B KOHTEKCTE
CUTyalumn MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
MPUYUHHOCIICCTBCHHBIE CBS3M, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amaud B 2—-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 33Jauu
3alUCBHIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JIAHHBIX JUISl PELICHUS 3aayH,
BBIOHMpATh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE I €€ PElICHUs, IPOBOIUTH PACUETHI U
CPaBHHBATh IMOTYICHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUINISCKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHHE  MCCICAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
MIPEANOIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOPSAJIKA MPOBEACHUS HCCIIECIOBaHMUS,
JIeJIaTh BBIBO/IBI,

MPOBOAMTH OMBITHI IO HAOMIOIEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBAHUS MIPU U3JIYYEHHUH OT LIBETa
W3IIydaromnie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3alUsi Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIW3alisl MATHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB, AEHCTBUS MarHUTHOTO OJIS
Ha TIPOBOJIHUK C TOKOM, CBOMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHUpoBaTh MpPOBEpsSEMbIe TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY U3 TMPEIJIOKEHHOTO OOOpYJIOBaHHWsA, OMHUCHIBATH XOJ OMNbITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUs] TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3]1yXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl W3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJ TIOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS HAa IPOBOHUKE,
WCCJICIOBAHNE TIOCIICIOBATEIFHOTO W MapauIeIbHOTO COCIWHEHWA TPOBOIHUKOB):
IUTAHUPOBATh MCCIIEOBaHNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys
MpeJIOKEHHOMY IIaHy, (DMKCHUPOBATh PE3yNIbTAThl MOJTYYEHHON 3aBUCHMOCTH B BHUJIE
TaOJIUI ¥ TpaUKOB, IeTaTh BEIBOJBI IO PE3yabTaTaM UCCIICIOBAHUS;

MPOBOANTH KOCBEHHBIE M3MEpeHUs (U3NYECKUX BENUYHMH (yIeNbHAs TEIIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJIEIys
MPEJI0KEHHOW HHCTPYKIUH, U BHIYUCIISATH 3HAUCHNE BEIHUUNHBI,



coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHNOpPOH Ha UX ONucCaHMs (B TOM YHCIE: CHCTEMa OTOIUIEHHs JJOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIEpMeTp, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKHUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3IIEKTPOABHUIATENh
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBJICHUH U
HE00X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHUUYECKUE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTH4YHBbIM PUCYHKaM (PKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUIATEIb BHYTPEHHEIO CrOpaHHUs, JIEKTPOCKOI, PEoCcTar), COCTaBIATh
CXEMBI 3JIEKTPUYECKHX LIEeNed ¢ MOCIE0BaTEeIbHBIM U MapauleiIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUYECKUX LENei;
NPUBOANUTH TPHUMEPHl (HAXOAWTHh HH(OPMAIMIO O MpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUYECKUX 3HAHMHM B IIOBCEJHEBHOW XM3HM A OOecredeHus
0e30macHOCTH NIpU OOpalieHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEIECHUS B
OKpYKarollleH cpee;

OCYIIECTBIISITh MOMCK HH(pOpManuu (U3NIECKOro conepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NYTEM CpaBHEHMs JIONMOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHON;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YUeOHBIX 33/1aHUIl HayYyHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHBIE IHCbMEHHBIE U KpAaTKHE YCTHbIE cCOOOUIeHMs, 00001as
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIM MOHSATHHMHBIN ammapat
Kypca (pHU3UKH, COPOBOXKIATH BHICTYIUICHHE MTPE3CHTAINCH;

NpY BBITOJHEHUH YYeOHBIX IMPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenensiTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, ajeKBaTHO
OLICHWBATh  COOCTBEHHBI BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPAWBATH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeiMeTHbIe pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK M  yJIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, HIKaJA 3JEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JATbHO30PKOCTh, CHEKTPhl HCIyCKaHWS M TOIJIOIIeHus, anbda, Oera- M Tramma-
W3ITy4€HUs1, U30TOIBL, ITCPHAs DHEPIeTHKA,;
pasinyath sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBHXKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHHE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JIBIDKCHME 110 OKDPY)KHOCTH, B3aMMOJCHCTBHE TeJ, PEAKTUBHOE JBUXXCHHUE,
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KoJieOaTeNlbHOe JBWIKEHHE (3aTyXarolue M BBIHYXKICHHBIC KoJieOaHHWs), PE30HAHC,
BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpakeHHE U MPEJIOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPaKeHUE CBETA, Pa3yIoKEeHUE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa W3JIy4eHUs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (hPU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUHN B OKpY’KaroleM Mupe (B
TOM uHcie (HU3HUECKUe SBIICHUS B MPUPOJIE: MPUIMBHI U OTJIUBBI, JBW)KEHUE TUIAHET
CoJIHEeYHOM CUCTEMBI, PEAKTUBHOE IBUKEHUE JKUBBIX OPTaHU3MOB, BOCIIPHITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJIHBI, ILYHAMH, 03XO, LIBETa Tell,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOEe  JEeHCTBHE  BUAUMOTO,
yIbTPauOIECTOBOIO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaaUOAKTHBHBIN
(GOH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE W3IIyYCHHE TPUPOJHBIX MHHEPAJIOB,
NEeiCTBUE PaIMOAaKTUBHBIX M3IYYCHHI HAa OPraHU3M 4eJOBeKa), PU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3aJladyy B y4eOHYIO, BBIIACISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTKCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHSSI U MTHOBEHHAs CKOPOCTh Tella NMPH HEPaBHOMEPHOM JIBUKCHHH,
YCKOpEHUE, MepeMellleHue, MyTh, YIJIoBask CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MAaJCHMsI, BEC TeJla, UMILYJIbC Teja, UMIIYJIbC
CWJIBI, MEXaHUYecKas paboTa U MOIIHOCTb, MMOTEHIIUATIbHAS HEPTUs Teja, MOJAHITOTO
HaJT IOBEPXHOCTHIO 3€MJIH, MMOTEHITHAIbHAS DPHEPTHUS CKATON NPYKUHBI, KHHETUYECKast
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpelbpl), TPH OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIb3YEMBIX
BCJIMYMH, O0O3HAUCHUS M CIUHUIBI (U3NYCCKUX BEIUYHUH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BETUYHMHY C JIPYTUMH BEJIHYWHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUNH;

XapaKTepru30BaTh CBOICTBA Tell, PU3UYECKUE SIBICHUS M MPOLECCHI, HCIOIb3Ys 3aKOH
COXpaHEHMsI DHEPIHH, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI CYMEPHO3UINN CHII,
NPUHIAI OTHOCUTENbHOCTH [ anmiesi, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHHS UMITYIIbCA,
3aKOHBI OTPAXEHHUS M TPEIOMIICHHUS CBETa, 3aKOHBI COXPAaHEHHUs 3apsIOBOTO U
MaccoBOTO 4YHCEN TIpU SACPHBIX peaKIusIX, INpPd OTOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aIllMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluii  TPAKTHKOOPHCHTHPOBAHHOTO  XapaKTepa:  BBIABIATH  IPHYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOil Ha 2—
3 u3y4YeHHBIX CBOMCTBa (U3MUECKUX SBIEHUM, (QU3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemiaTth pacu€THbIC 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), HCTIONB3YS
3aKOHBI M (HOpMyIBI, CBsI3bIBatONINEe (U3WYECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCIIOBUSL 3a/ladyll  3allMChIBAaTh KPATKOE YCJIOBHE, BBISBISATh HEAOCTAIONINE WU
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS,
MPOBOAWTHL pPAcu€Thl W OIEHUBATh PEATHCTUYHOCTh TIOJYYECHHOTO 3HAYCHUS
(U3UYECKON BEITMYUHBIL;

pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB,  MCIIONB3ysS  ONMHMCAaHHE  HWCCIEAOBAaHMS,  BBIACIATH  IPOBEpsEMOE
MPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh MOPSAKAa MPOBEICHHS HCCIEA0BaHUSA,
JIEJIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YNIbTAThl HAOTIOACHHI U OIBITOB;
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IPOBOJUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3UYECKHX CBOWCTB
Tel (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MaccChl rpy3a U KECTKOCTHU IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYAbl MAJIBIX KOJIEOaHHA, MPAMOJIMHEHHOE PacIpOCTpaHEHHE
CBETa, DPa3JloKeHHe OeJIoro cBeTa B CHEKTP, U3Yy4EHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB HU300paKeHHsI MpeaMmera B coOMparomiel JIMH3E,
HaOJIOICHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 MU30BITOUHOTO HabOpa 000PYAOBaHUS, OMMCHIBATH X0 OMbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;
IPOBOJIUTHh IPU HEOOXOAMMOCTU CEPUI0 MPSAMBIX H3MEPEHUH, OINpenenss cpenHee
3HaYCHHE H3MepseMOl BeNUYMHBI ((POKYCHOE pacCTOsSHHE COOUpAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CrIoco0a u3MepeHus (M3MEPUTEIBHOTO MPUO0pa);
IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, I@epuojia KolebaHud MaTreMaTH4ecKoro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCHIMOCTH yTJla OTPaXKEHUS CBETa OT yrja HaJeHUs U
yIiia NpesoMJICHHs OT yIJia MajeHus1): IUIAHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENbHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJYYEHHOW 3aBHCUMOCTH
¢u3nuecKux BEIUYMH B BHUJIE TAOMUIL] U rpaduKoOB, AeIaTh BBIBOJBI 110 pe3yjbTaTaM
UCCIIC/IOBAHMS,
IPOBOJUTh KOCBEHHBIC H3MEpPEHHUS (PHU3UUYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja IPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOAHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIIHOCTb, 4YacToTa M TMepHoA KojleOaHMH MaTeMaTHMYecKOoro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass cujga coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBAaTh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTATbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs], CIeays MPeSIOKEHHOH HHCTPYKIMH, BBIYUCIATh 3HAUCHHE BEIWYMHBI U
aHAJTM3UPOBATh TIOJIyYEHHBIE pEe3ydbTaThl C Y4ETOM 3aJaHHOM IMOIPEIHOCTH
WU3MEPEHHU;
coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEM;
pa3in4yaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MoOJeNel: MarepuanbHas
TOYKa, aOCOITIOTHO TBEPAOE TEJNO, TOYEYHBIM WCTOYHHK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHeTapHast MOJIENb aTOMA, HYKJIOHHAs MOJIENIb aTOMHOTO SI/pa;
XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOKCTB C ONOPOH HA MX OMHCAHUS (B TOM YHCIIE: CIUIOMETD, TATYUKH ITOJIOKEHHS,
paccTOsIHUS M YCKOPEHHMS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTHIECKHE
CBETOBOJIBI, CITEKTPOCKOII, ITO3MMETP, Kamepa BuibcoHa), WCHONB3ys 3HAHUAS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMBl U CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX NMPHUOOPOB U TEXHOJOTMUECKUX MPOIECCOB MPHU PELICHUH y4eOHO-
NPaKTUYECKUX 3aJad, ONTHYECKUE CXEMBI /ISl TOCTPOCHHS M300paXCHUH B IIOCKOM
3epKajie U coouparolei TuH3e;
NPUBOAUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM A OOecredeHus
0€30MacCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOICTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJOTMYECKOTO IOBEAECHUS B
OKpYXKarolleH cpee;
OCYIIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs IMOUCKOBBIM 3allpoC, HAXOMUTh IIyTH OIpPEIeIeHus
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JIOCTOBEPHOCTH TOJY4YEHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH H
JOITIOJIHUTCIIbHBIX NCTOYHHUKOB,

® UCHOJb30BATH NPHU BBHITOJHEHUN yYEOHBIX 33aHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
($U3NUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJEeTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

e C03/1aBaTh COOCTBEHHBIC MHCbMEHHBIC M YCTHBIE COOOIEHHS Ha OCHOBE MH(pOpMAIHU
U3 HECKOJBKUX MCTOYHHKOB (U3MUYECKOr0 COAEp)KaHMs, MyOJIMYHO IpPEICTaBIATh
PE3yIbTaThbL HpOCKTHOfI nJIn HCCHeI[OBaTGHBCKOﬁ ACATCIIBHOCTH, IIPU 3TOM I'paMOTHO
UCIOJIb30BaTh M3YYEHHbIM IMOHATUHHBINA amnmapar U3y4yaemoro pasjena (U3uKd u
COINpPOBOXKAATh BBICTYIUIEHHE Ipe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHHKOB.

3. COAEPKXAHUE OBYUYEHUS

7 KJIACC

Pasznen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.

®usuka — Hayka o npupoje. SBnenus npupoasl. GuUsnyecKknue SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuunH. Dusznveckne TPUOOPHI.
[Torpemnocts n3MepeHuil. MexayHapo/iHas cucTeMa €IMHHIL.

Kak ¢u3uka m npyrue ecrecTBEHHblE HayKH M3y4aroT Npupoay. EcrecTBeHHOHay4 HBIN
METO/ TMO3HaHMA: HaOJIOIeHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT M0 TMPOBEpKE TIHMOTe3, OOBsCHEHHEe HalmogaeMoro spieHus. OmnucaHue
(bU3NUECKUX SBICHUN C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHHU4YecKHe, TEIJIOBBIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. ®wuszuyeckue MpuOOpHI U MpoLeaypa MPsIMbIX U3MEPEHHH aHaJIOrOBBIM U IU(POBHIM

npudopom.

Jlabopamopuvie padomol u onvimel.

Omnpenenenne HeHbl JeJIeHUs MIKalIbl K3MEPUTEIBHOTO MpHoOopa.
N3mepenne pacCTOSTHUN.
N3mepenne 00bEMa )KUIKOCTH B TBEPOTO Tea.
Omnpenenenue pasMepPOB MaJbIX TEJN.
W3mepenne TeMriepaTypbl NpH ITOMOIIM KUAKOCTHOTO TEPMOMETpA W JAaT4HKa
TEMIIEpaTyphl.
6. lIpoBeneHue wuccienoBaHUsS IO INPOBEPKE THUIIOTE3bI: AAJBHOCTH IOJETA IIAPUKA,
MYIEHHOTO TOPU30HTANIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JBmkenue dactul BemiecTtBa. CBA3b CKOPOCTH JIBMKEHHUSI YacTUI[ C TeMIEpaTypoOu.
BpoyHoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M TBEPABIX
(kpucTamnyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAaMHM BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHHNA
BOJIBI.

Hemoncmpayuu.

uhwnNE

13



1. HaGmromenue 6pOyHOBCKOTO JBHIKEHUS.
Hab6monenue nuddys3un.
3. HaGmopenue siBieHUid, OOBSICHSIOMMXCS MPUTSHKEHUEM UM OTTATKMBAHUEM YaCTHI]
BEILECTBA.

Jlabopamopuwvie padbomot u onvimel.

1. OrueHka guamerpa aToMa METOAOM PsIIOB (C UcIoyib3oBanueM (hoTorpaduwii).

2. OmbIThl IO HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnpIThl IO OOHAPYKEHUIO ICUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMo/ieiicTBUE TeJl.

Mexannueckoe JABWXKEHUE. PaBHOMepHOE U HepaBHOMEpHOe JBHkeHHE. CKOPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacu€r myTu U BpeMeHU ABUKECHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aummonelcTBHEe TeNl KaKk NPUYMHA W3MEHEHUS
CKOpPOCTH JIBH)KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMa BEIIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuna ynpyroctd u 3akoH ['yka.
W3mepenre cuibl C NMOMOIIBI JWHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux 1ianerax. Bec tema. HeBecomocth. CiioxkeHue Cuil, HampaBICHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHUSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Hablmronenrne MexaHH4ecKoro JBUKEHHUS Tea.
N3mepennie cCKoOpoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habmronenune siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUH TeTl.
CpaBHEeHHE MacC 0 B3aUMOJICHCTBHUIO TEJl.
CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON TPSIMOM.
JIaﬁopamopubze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JBIDKCHHS (IIapuKa B KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).
2. Ompenenenue cpeaHeld CKOPOCTH CKOJIBKEHHS Opycka WM IMIapuKa M0 HAKJIOHHOM
MJIOCKOCTH.
Ornpezenienne mI0THOCTU TBEPJOTO Tea.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHIIBI.
5. OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBXKEHHUSI OT BEca Teja U
XapakTepa CONMPUKACAIOITUXCS TTIOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBEIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJeHUs Ta3a oT 00béMa, Temnepatypsl. [lepenava naBneHus: TBEPABIMU TEIaMH, KHUIKOCTIMHU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamuHbl. 3aBUCUMOCTD JIABJICHUS JKUJIKOCTH OT
ryounsl.  [mapocratudeckwii  mapamokc. CooOmaromuecs cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpUUMHBI CyIIeCTBOBAHUS BO3IYITHON
o06omouku 3emiu. OnbiT Toppuuenu. U3mepenne arMmochepHOTO AaBiaeHUs. 3aBUCUMOCTh
atMoc(epHOro MJaBIeHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpyKEHHOE B HUX TeJ0. BelTankuBaronias (apxuMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JJaBJIEHUA ra3a OT TEMIEPATYPHI.
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2. Ilepenaua naBieHuUs )KUIKOCTBIO U Ta30M.

3. Coobmaronmecs: CoCy/Ibl.

4. T'mapaBiuyecKui mpecc.

5. TlposiBienue neicTBust aTMOC(HEPHOTO JaBICHUS.

6. 3aBHCHMOCTb BBITAJKUBAIOUIEH CHJIBI OT O0bEMA MOrpPYXEHHOW YacTH Tena MU
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEHCTBO BBITAIKHUBAIOIIEH CUJIBI BECY BEITECHEHHOM JKUJKOCTH.

8. VYcnoBue maBaHMs Tel: IUIABAaHWE WJIM IIOTPY)KCHHE TE€JI B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. HccrnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPyKEHHOHN B JKUIKOCTh

4acTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHJIbI, JEHCTBYIOIIEH Ha TeNO, MOTPYXKEHHOE B

KUAKOCTD.

3. IIpoBepka HE3aBHCHMMOCTH BBITAJKHMBAIOIIEH CHIIBI, JACUCTBYIOIIEWM HAa TEJIO B
KHUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, TEHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
JKUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOAKM U OIpPENEICHHUE €&
Ipy30I10ABEMHOCTH.

Paszgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanuueckas padota. MoIHOCTb.

[TpocTble MexaHM3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBeCHUS
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TOE MPaBUIIO» MEXaHHUKH.
KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W mNOTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BU/Ia MEXaHUUYECKON SHEPTUU B APYroil. 3aKOH COXpaHEHUs IHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenne pabOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUH Tela II0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCIOBUM paBHOBECHS pblyara.

3. HMsmepenue KI1/] HaKIOHHON MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOM SHEPIUH.

8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOECHHS BemiecTBa. Macca
U pasMepbl aTOMOB U MOJEKyJI. OmbIThl, TOATBEP)KIAIONINE OCHOBHBIC TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M ra3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctammnyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KMHETUYECKON Teopun. (CMayuBaHWE W KalWUISIpHbIE sBIEHHS. TemioBoe
pacUIMpEHHE U CXKaTHE.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBH)KCHHUS YACTHIIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OHEpruu: Terionepenada u
COBEpIIeHHE padoThl. BUbI TeIIONEpEe1aun: TEeIJIONMPOBOAHOCTh, KOHBEKIINS, U3ITYyUCHHE.
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KommuectBo Temnorel. YaenpHas TEIIOEMKOCTH BeEIIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapeHnue.
Kunenune. VYpaenbHas Ttemnora napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeIbHasl TEIJI0Ta CTOPAHHUS.

[Mpunmunsr  pabotel TeroBbix asurareneit KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIIU U 3aILUTa OKPYKAIOLIEH CPEb.

3aKOH COXpaHEHMsI U IPEBPALLCHMSI SHEPTUHU B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Habmonenue nuddysun.
Habumronenue siBaeHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
HaOGnroeHue TernoBoro pacuMpeHus Tell.
M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[TpaBuiia u3MepeHus TEMIIEpaTyphl.
Buael Ternonepenayu.
OxJaxieHue Ipyu COBEPLICHUH paOOTHI.
HarpeBaHue npu coBepiieHUN pabOThl BHEIIHUMH CHUJIaMHU.
. CpaBHeHUE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.
. HaGmroienue kunexus.
. HabnroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIEHUH.
13. Mojenu TEeIUIOBEIX ABUTATENIEH.
Jlabopamopuvie padomol u onvimel.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKEHUS.
OneITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpeznenenue AaBaeHUs BO3yXa B OaJUIOHE LINpUIIA.
OneIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaXKICHUS.
[TpoBepka rUMOTE3bl JIMHEHHON 3aBHCHMOCTH JJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

7. HaGmoneHne m3MeHeHHUs BHYTPEHHEW SHEprHM Tejla B pe3yJsibTaTe TeIulonepeaayu u

pabOTHI BHEITHUX CHIL.

8. MHccnenoBanue sBICHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.

9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue npouecca uCrapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

OnekTpusanusa Tel. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. B3aumoneicTBUe 3apsiKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3ApSKEHHBIX T€J1 OT BEJIMYUHBI
3apsII0B U PACCTOSHUS MEXKAY TE€IaMH).

Onexrpuueckoe nose. Hanpsox€HHoCTh 3nexkTpuueckoro noss. IlpuHuun cynepnozunun
AJICKTPUUECKUX TT0JIeH (Ha KaYECTBEHHOM ypOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKTpuueckuil 3apsan. CrpoeHue
atoMa. IIpOBOIHHKY U TUDIIEKTPUKH. 3aKOH COXPAHEHHUS HIEKTPUYECKOTO 3apsAa.
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DJIEKTPUYECKUH TOK. YCJIOBUSA CYIIECTBOBAHUS DJIECKTPUYECKOro TOKa. McTouHMKM
MOCTOSIHHOTO TOKa. JIeHWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KHMJIKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. JnekTpuyeckoe HampspkeHue. ComnpoTHBIIEHHE
MPOBOJIHUKA. Y IEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapaielIbHOE COCAMHEHUE TIPOBOTHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTpUYECKOTo ToKa. 3akoH [ koymsi—JIeHa. DaeKkTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKON dHEPTUu B ObITY. KOpOTKOE 3aMBbIKaHHE.

[locTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MArHUTOB. MarHutHoe IoJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnbliT Dpcrena. MaruutHoe osie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarauToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareib MOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
Onekrporenepatop. CrnocoObl TOMyYEHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia aeKTpUYECKUX 3apsS0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAss UHTYKLIUS.
3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cToyHNKM TOCTOSIHHOTO TOKA.
JlercTBUSA 2IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B )KUJIKOCTH.
. 'a30BBbIii pa3psn.
. U3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepenne 2MeKTpUYecKOoro HaIpsHKEHUs BOJTBTMETPOM.
. Peocrar u marazus cOnpoOTUBIIEHUN.
. B3aumopeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MopenvupoBaHue HEBO3MOKHOCTH Pa3AelICHUs MOJIOCOB MAarHUTa.
. MoenupoBaHrne MarHUTHBIX TTOJICH MMOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHuT.
. JleficTBue MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanme siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJIeHUSI WHAYKITMOHHOTO TOKA OT YCIOBUN €r0 BOSHUKHOBEHHS.
25. DaeKTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie pabomul u onvimel.
OnbIThI 1O HAOTIOAECHUIO SJIEKTPU3ALUH TNl MHAYKIUEH U PU COMTPUKOCHOBEHHUU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJICKTPUKH.
CoOopxka u mpoBepKa pabOThI ANEKTPUICCKOM TSN MOCTOSHHOTO TOKA.
W3mepenure u peryaupoBaHue CHIIbI TOKA.
W3mepenre u peryampoBaHue HaIpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBIICHHS
pe3ucTOpa U HANPSKEHUS HAa PE3UCTOPE.
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7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHHKA OT €0 JUIMHBI, IJIOMIAU IIOIEPEYHOT0 CEYEHU U MaTepHaIa.

8. IIpoBepka mpaBuia CIOXKEHUS HAIPSIKEHUN MPU IOCIEI0BATEIBHOM COEIUHEHUHN
JIBYX P€3UCTOPOB.

9. IIpoBepka npaBuiia Jyisi CUIIbI TOKA IIPU NapauIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUIECKOTO TOKA, HIYIIETO YePe3 Pe3UCTOp.

11. OnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha pE3UCTOPE.

12. HccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO 4epe3 JIAMIIOYKY, OT HaIPsKCHUS
Ha Hel.

13. Onpenenenue KII/] narpeBarens.

14. MccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3y4yeHre MAarHuTHOTO TIOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAMHEHUU H
pa3ieIeHUH.

16. UccnenoBanue AEMCTBUA 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHune neicTBHUsI MAarHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3y4yeHUe padboThl FIEKTPOABUTATENSL.

20. Uzmepenue KIIJl anekTpoaBurareibHONM yCTAHOBKHU.

21. OnbIThl 10 HMCCIIEAOBAHUIO SIBJICHMSI DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
M3MEHEHUH 3HAYEHUs U HallPaBJIEHUS NHIYKIUOHHOTO TOKA.

9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBIKEHHs. PaBHOMEpHOe IpsMOIMHENHOE nABHXKEHHE. HepaBHOMepHOE
npsiMoiHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE npsmoiinHelHoe nBmkeHne. CBoboaHoe najgenue. OnbIThl
lanunes.

PaBHOMepHOE ABMXkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

IlepBbiit 3akoH HproToHa. Bropoi 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHiun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHUS
MIOKOSI, IPYTUE BUBI TPEHUS.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TaJIeHUs.
JBuxenune 1aHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHO TOUkH. AGCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3menenune umnynbca. Mnynbe cuiibl. 3aKOH COXPAaHEHHS] HWMITYJbCA.
PeakTuBHOE NBHKEHUE.

Mexanuueckasi pabota U MOLIHOCTb. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotel. [loTeHIManbHas SHeprus Teja, MOTHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KUHETUUECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHW4ecKoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.
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CpaBHeHHME TyT€H W TPACKTOPUM ABUIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEJIBHO
Pa3HBIX TEJl OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUYKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOIO JIBUKCHMUSL.

HaOnronenue 1BuXeHUs Tea 1o OKpYKHOCTH.

HabumroneHne MexaHMUuecKuX SIBJICHUN, IPOUCXOJAIINX B cucteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MacChl TeJla U ICHCTBYIOIIEH HAa HETO CHUJIBL.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEHCTBUH TEIL.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHU.

Ilepenaya uMIrynbca Ipyu B3aMMOJEHCTBUU TEIl.

. I[IpeobpazoBanus YHEPTUH MPU B3aUMOICHCTBUHU TEll.
12.
13.
14.
15.
16.

CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

Ha0nroneHue peakTUBHOIO IBUXKEHHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1aJIEHUU.

CoxpaHeHne MEXaHU4ECKOW PHEPTUU IIPU IBUKEHUU TeJla M0 1eHCTBUEM IIPYKUHBI.

Jlabopamopnuvie padbomot u onvimol.

1.

0 N

10.

11.

KoHcTpynpoBanue Tpakra Ui pasroOHa M JAJBHEHIIEr0 PaBHOMEPHOIO ABM)KCHHUS
[IApUKA WIH TEIEKKHU.

OnpeneneHue cpefHeld CKOPOCTH CKOJbKEHHMs Opycka WM JBM)KEHHUS ILIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHMs Tejla IPU PAaBHOYCKOPEHHOM JIBMJKEHUHM [0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKEHMM 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM NpPU PAaBHOYCKOPEHHOM JBI)KEHHHM 0€3 HadaabHOU
CKOPOCTM IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMajbHOTO
JTaBJICHMUSL.

Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

Onpenenenne paboOTHl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHHM Tella II0
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOThl CHIIBI YOPYrocTH NpU THOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3znen 9. Mexanu4veckue Koj1e0aHUS M BOJHBI.

KonebatenbHoe npuxeHune. OCHOBHbIE XapaKTEpUCTUKU KosieOaHUil: Mepuojl, 4acTora,
aMmruTyna. MaremaTuuecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpailieHne »5sHepruum mnpu
K01€0aTeIbHOM IBUKEHUH.

3aryxaromue konebanus. BeiHykneHHbIe KoneOanus. Pesonanc. MexaHnueckrue BOJHBI.
CaoiicTBa MeEXaHMYECKUX BOJH. [IpoAoabpHbIE U onepeyHble BOJAHBL. [IMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa U BeIcOoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmronenue konebaHUM TEI MO IEUCTBUEM CHITBI TSXKECTH U CHIIBI YIIPYTOCTH.
2. HaGmonenue xoneOaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. HaOGmroneHne BRIHYXICHHBIX KOJICOAHMI 1 pe30HaHCcA.
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4. PacnpocTpaHeHHUE MPOJOJIbHBIX U ONEPEUHBIX BOJIH (Ha MOJEIN).
5. HaGmroaeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKU PE30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

6.

7.

Pa3zpgen 10. DiiekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TI0Jie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpoMarHuTHBIX BOJH. MCIoNb30BaHKUE 3JEKTPOMArHUTHBIX BOJIH JUISI COTOBOM

CBs3H.

OnpezneneHue 4acTOThI U IEPHOAA KOeOaHUH MaTeMaTUYECKOr0 MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH IPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTH Iepuojia KosieOaHWH IMOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepHOJa KOJeOaHUH NMPYKMHHOTO MAasTHUKA OT MAaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KoJeOaHWil rpys3a, MOABEUIEHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Iepuofa KojeOaHUH MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a M KECTKOCTH MPYKUHBI.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

OnekTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BoaHOBbIE CBOMCTBA CBeTA.

Hemoncmpayuu.

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie padomol u onvimel.

1. VI3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIBHOTO TeNnedoHa.

Pa3nen 11. CBeToBble siBJICHUS.

JlyueBas mopnenb cBeta. Mcrounuku cBera. IlpsMonuHelHoe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH oTpaskeHuUs CBETA.

[Tpenomnenue cBeta. 3akoH npenoMiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpaKeHHUEe CBeTa.
Vcrionp30BaHue MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xox nydedt B numH3e. Omnrtuyeckas cucrema (oToanmnapara, MUKPOCKONA U
Teseckomna. I 1a3 Kak onTHYecKas cuctemMa. bin30pykocTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHA. CllojkeHUE CIIEKTPaIbHbIX I[BETOB.
Hucniepcus cera.

Hemoncmpayuu.

©CENOUAWN R

[IpssMonMHEIHOE pacpOCTPaHEHUE CBETA.

OtpaxkeHue cBera.

[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.

ONOTHYECKUN CBETOBO/I.

Xoa nyueil B cobuparoliiei JuH3e.

Xop Jydeil B paccenBarolleH JIMH3E.

[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.

[Tpuniun aeiictBus goroarnmapara, MUKPOCKOINA U TEIECKOIIA.

10. Mopens riasa.

11. PasznoskeHue 6€oro cBeTa B CIEKT).

12. Ilomydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBaHue 3aBUCUMOCTH YIUIA OTPAKEHUS CBETOBOTO JIy4a OT yrila IaJcHUs.
2. H3yueHue xapakTepUCTUK N300paKE€HUs MPEAMETA B IIIOCKOM 3epKaJe.
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3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHS CBETOBOTO JIyda OT yrja MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomy4yeHnue n300pakeHUIA ¢ TTIOMOIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHUIIBI COOMPATOIEH TUH3BIL.
OMnBITHI MO PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITHl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOIIONECHHH Yepe3 IIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble iBJIeHUS.

Oneitel Pe3epdopaa u mianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PagmoaktuBHocTh. Anb(a, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOrO fApa.
Hyknonnas mogens aromHoro sapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
MOJIypacnaaa aTOMHBIX siJiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIUs CBA3U
aToMHBIX saep. CBs3p maccel M 3Hepruu. Peaknuum cuHte3a u AeneHus sanep. Vcrounuku
sHeprun CosHIA U 3BE3.

Snepunas snepreruka. JIeiicTBUs paJlOaKTUBHBIX U3ITyUYE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BogOpo/Ia.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOMIMX U3TYyUCHH.

Perucrparus uznydeHusi npupOAHBIX MUHEPAJIOB U MTPOTYKTOB.

JIaﬁopamopubze pabomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYAThIX CIIEKTPOB U3TY4EHHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE JHEPTHHM YACTUIBI 10 TOPMO3HOMY IyTH (I10

¢dororpadusim).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAY/Ib MpeIHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIESITEbHOCTH, IPHOOPETEHHOTO MPH U3YyUEHUHU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke 17151 00yJaroUINXCsl, BHIOPABIIUX STOT YUeOHBIN MpeaMET.

[Ipy wu3yuyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3HPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
MeETaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHMs, (hOpMUpYETCS €CTECTBEHHOHAYy4YHas
IPaMOTHOCTb: OCBOEHHME HAyUYHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, IMPUMEHSSI IOJTY4YEHHbIE 3HaAHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIAaNBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3Jiena peain3yercs 3a CYET TOro,
4yTO 00yUaronuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KarolIed MPUPOIe U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HaYYHbIE METO/bI MCCIEeIOBaHHUs (PU3UUYECKUX SBJICHUI, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAayYHbIE OCHOBBI Hamboyiee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuUMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUUM HA OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.

Nowus

DU A WN e
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4. TEMATUYECKOE IINIAHUPOBAHUE

7 KJIACC
No KoaudecTBO 9acoB
/i HanmeHnoBaHmue pa3ie/ioB U TeM ” - JJleKTPOHHBbIe 00pa30oBaTeJIbHbIE
IpOrpaMMEI Beero OHTPOJIbHbIE pPaKkTHYeCKHue pecypebi
padoThl padoThI
Pa3nen 1. ®u3uka u eé poJib B NO3HAHMH OKPYKAKIIET0 MUpPa
bubmuorexa [JOK
11 PusHKa - HayKa 0 IPHpOAC 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 PUSHHCCKUE BETMIHMHEI 2 https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcTecTBeHHOHAYUHBIN METO/1 TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Htoro no paznemny 6
Pa3znea 2. [lepBoHayaibHbIE CBeJE€HUS 0 CTPOCHUH BellleCTBA
bubmuoreka [JOK
2.1 Crpocnue Bemectsa 1 https://m.edsoo.ru/7f416194
29 JIBi>KeHue U B3aUMOICCTBUE YaCTHUII 2 1 bubnnoreka [JOK
' BelllecTBa https://m.edsoo.ru/7f416194
2.3 ArperatHbie COCTOSIHHSI BEIIECTBA 2 bubmiorexa HOK
: https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xenue U B3auMojieiicTBHeE TeJl
bu6mmoreka [JOK
31 Mexanueckoe ABioKeHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 HHepums, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 1 bubumoreka LIOK

https://m.edsoo0.ru/7f416194
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Uroro no pazgeny

21

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMJIKOCTEl U ra3oB

Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMH TEJIAMU, KUIKOCTAMU U 3 Brbmzorexa LIOK
' ’ https://m.edso0.ru/7f416194
rasamu
bub6mmoreka [IOK
4.2 HaBIeHHe KUAKOCTH 5 https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 AtMoChepHOe 1aBieHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA v bubnnoreka [JOK
' MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Htoro no paznemny 21
Pasznea 5. Pa6ora u MmomHoOCTh. JHEPrUst
bubmuorexa [JOK
5.1 Pabora 1 MomHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 | IlpocTsie MeXaHH3MbL 5 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
53 MexaHnreckas SHEpIHA 4 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 69

ITPOTPAMME
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8 KVIACC

No KoaudecTBO 9acos
/i HaumeHnoBaHue pa3aesioB U TeM B ” - JyekTpoHHbIE (IU(PPOBBIE)
NporpamMmbl cero OHTPOJILHBIE PAKTHHECKHE o0pa3oBaTe/ibHbIE PeCypChl
padoThl padoThI
Pasznea 1. TenioBble ABJICHUS
. bubmuorexa [JOK
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennosrie mpouecce! 21 1 5 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pasznen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DnekTpruyeckue 3apsiibl. 3apsyKEHHbIE 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmorexka [IOK
2.3 MarHHTHEC SRICHHA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 IMEKTPOMArHHTHAS HHIYKIS 3 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 36
Pe3epBHOE BpeMs
OBILIEE KOJIMYECTBO HACOB I10 64 4 145

I[TPOTPAMME

24



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIACC

Ne HaumenoBanue pasjiejioB 1 TeM KosmyecrBo 4acoB
T K n DJIeKTpoHHbIe (LM (ppoBbIE)
porp Bcero OHTPOJIbHBIE PaKkTHYecKue 0BPA30BATETBHBIE PECYPCHI
padoThl padoThI
Pasnen 1. Mexanuyeckue siBJIeHUsI
11 MexaHn4ecKkoe IBMKEHUE 1 CIIOCOOBI 10 1 bubmuorexa [JOK
' €ro ONUCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Baanmopetictaue Tei 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHbI COXpaHCHNA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckue KoJjie0aHusl U BOJHBI
bu6mmoreka [IOK
21 Mexanueciue konebanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexka [IOK
2.2 MexaHnueckne BOJIHBL. 3ByK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 5 bubnuotexa [JOK
' 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIE SIBJICHUS
bu6mmoreka [JOK
4.1 3aKOHBI PacIPOCTPAHCHUS CBETa 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PasnosxeHne 6eoro cBera B CIIEKTP 3 2 bubmmoreka [JOK
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Wroro no pazueny 15
Pa3gen 5. KBanToBbI€E IBJIeHUSA
51 Hcnyckanue u MorionieHue cBera 4 1 bubmmoreka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 | CTpOCHHE aTOMHOTO s1pa 0 ! https.//m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
53 slnepHble peakiyn ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IMIT MOAYJIb
I1
61 | concpaarnus 0?:26;;};1?; 3a7-9 5 2 bubmorexa LIOK
' /1P M https://m.edsoo.ru/7f41a4a6
KJIacC
Wroro no pazneny )
OBIIEE KOJIMYECTBO YACOB I10 98 7

ITPOTPAMME
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5. CIIOCOBBI OLIEHKHU JOCTUXKEHUN YYAIIIUMUCS IIJIAHUPYEMBIX
PE3YJIbTATOB

Cucrema OIleHUBaHUS AOCTHMIXKCHUS INNIAHUPYEMBIX PE3YIbTAaTOB yUalllUMUCA BKIIFOYACT B
cebs OLCHUBAHUC IO CIACAYIOINIUM COCTABJIAIOIIUM:

1) OLICHMBAHUE TEMAaTHYECKHUX ITPOBEPOYHBIX U KOHTPOJIBHBIX PadoT;
2) OLICHUBAHKE UTOTOBOM KOHTPOJIBHON pabOTHI;

3) OLICHMBAHHUE YCTHBIX OTBETOB YUaIIUXCS;

4) OLICHUBaHHE y4EeOHOTO MPOEKTA.

[IpomexxyTounasi — arTectanmusi NPOBOAUTCS B (GopMe  NHCBMEHHBIX  pador,
MaTEMAaTHYECKUX JUKTAHTOB, JKCIPECC - KOHTPOJIA, TECTOB, B3aUMOKOHTPOJISA; WTOIOBas
aTTecTalus - COINIaCHO Y cTaBy 00pa30BaTEIbHOIO YUPEKIACHUS.

KoHnTposbHble paboThl: 5 TEeMaTH4YECKHE KOHTPOJIbHbBIE pa0OThI

dopMaMu OpraHM3alld ypOKa SBISIOTCS (poHTanbHas paboTa, HHIUBHAYaJIbHAS
pabota, camocTosTeabHAas paboTa U MPOEKTHAsL.

VYpoku JiensTcsi Ha HECKOJIBKO TUIIOB: YPOK OCBOEHHS (OTKPBITHSI) HOBBIX 3HAHWM, YpOK
3aKperuieHUs] 3HaHWH, YpPOK KOMIUIEKCHOTO NpPUMEHEHUs (KOMOMHUPOBAHHBIN YpPOK), YPOK
0000IIeHNs ¥ CHUCTEeMAaTU3aIH 3HAHUH, YPOK KOHTPOJISA, YPOK Pa3BEPHYTOTO OICHUBAHUS, YPOK-
UCCIIEJOBAHHUE.

B nporpamme npenycMoTpeHa MHOTOYpOBHEBAsI CICTEMAa KOHTPOJISI 3HAHUM:

1. ManuBuayanbHblid (YCTHBIA ONpOC MO KapTO4YKaM, TECTUPOBAHUE, MaTeMaTHYECKUH
JUKTAHT) Ha BCEX ATamax padoThI.

2. CaMOKOHTPOJIb - IIPU BBEIEHUU HOBOI'O MaTepHasa.

3. ®poHTaNIbHBIN — IpU BBEIEHUU HOBOT'O MaTepuaa.

4. B3auMOKOHTPOJIb — B IIpoIiecce OTPAOOTKH.

5. I'pynmoBoit KOHTPOJB — B MpoIecce OTPAOOTKY U TPUMEHEHHUS 3HAaHUI

6. PyGesxHblii KOHTPOJIb — MPU MPOBEJCHUU CAaMOCTOSTENIBHBIX padoT.

7. UITOroBbIi KOHTPOJIb — IIPU 3aBEPLICHUU TEMBI.

Hopmbl 0TMeTOK 32 J1aG0PaTOPHYIO PaGoTy
OtMeTKka «5» CTaBUTCS, €CIIM 00YJarOITUNCS:
e BBINOJHSET padOTy B IOJIHOM 00bEME C COOII0IEHNEM HEOOXO0IMMOI MTOCIeI0BaATEb-
HOCTH TIPOBEJICHHSI OTMIBITOB U U3MEPEHHUIA;
e CaMOCTOSITENTFHO U PallMOHATIFHO MOHTHPYET HEOOXOAMMOE 000pyI0BaHHE, BCE OTBITHI
MIPOBOJMT B YCIOBUSIX M PEKUMaX, 00€CTIeUHBAIOIINX MOJTYyYSHHE BEPHBIX PE3yIbTAaTOB
Y BBIBOJIOB;
e coOmomaet TpeOboBaHMs 0€30MaCHOCTH TPYAQ;
e B OTYETE MPABWIHHO U aKKYPATHO JIEJIAET BCE 3aIHUCH, TAOIHIIBI, PUCYHKH, YePTEIKH,
rpaduKy, BEIYUCIICHHS;
e 0e3 omuOOK MPOBOUT aHAIU3 MOTPEIIHOCTEN.
OtmeTrka «4) CTaBUTCS, ECIIU:
e BBINOJHECHBI TPEOOBAHUS K OTMETKE «5», HO 00YJaIONIHIICS TOMYCTHII HETOUEThI UITH
HerpyOble OINOKH.
OtmeTka «3» CTaBUTCS, €CIIN:
e pE3yJIbTAT BHITIOJTHECHHON YaCTH TaKOB, YTO MO3BOJISICT TOJTYIUTh TPaBUIIHHBIC BHIBOJIHI,
HO B XOJI¢ ITPOBE/ICHUS OIBITa U M3MEPEHUH ObUIH JTOTYIICHBI OIITHOKH.
OTMeTKa «2)» CTaBUTCS, €CIIHU:
e pPE3yJIbTATHI HE TIO3BOJISIOT MOJYYUTh MPABUIBHBIX BHIBOJIOB;
e  OIIBITHI, K3MEPEHUsI, BEIYUCIICHNS, HAOTFOACHHSI TTPOU3BOIUIIHCH HEBEPHO.
HopMbl 0TMETOK 32 YCTHBII OTBET
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OtMeTKa «5» CTaBUTCS, €CIIM 00YJarOITUICS

e OOHapyXHBaeT MPAaBIIbHOE MOHUMaHKE (PU3UUECKOM CYIIIHOCTH PACCMAaTPUBAEMBIX SIB-
JIEHUW ¥ 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH, 1a€T TOUHOE ONPEACIICHHE U UCTOJIKO-
BaHHE OCHOBHBIX MTOHATHH, 3aKOHOB, TEOPHH, a TAK)KE BEPHOE OmpeiesieHue puznye-
CKHX BEJIMYHH, UX €IMHHUII U CTIOCOOOB U3MEPECHHUS;

e TIPaBUJILHO BBIMTOITHAET YEPTEKH, CXEMBI U Tpa(UKH, COMTYTCTBYIOIIUE OTBETY;

e CTPOHUT OTBET MO COOCTBEHHOMY IUIaHY, COITPOBO’K/IAET PACCKA3 CBOMMHM ITPUMEPAMH,
yMeeT IPUMEHSTh 3HaHUS B HOBOM CUTYAIlUU IIPH BBHITTOJTHCHUH MPAKTHYECKUX 3a/1a-
HUH;

e MOJET YCTAHOBUTH CBSI3b MEXKIY U3y4aeMbIMU U paHEe U3YICHHBIMH B Kypce (DU3HKU
BOITPOCAMH, a TAK)KE C MaTepUaIOM, YCBOCHHBIM ITPH U3YUYCHUU JPYTHX MTPEAMETOB.

OtMeTKa «4» CTaBUTCS, €CJIM 00yJarOITUHCS:

e JIa€T OTBET, KOTOPHI YIAOBJIETBOPSECT OCHOBHBIM TPEOOBAHMIM K OTBETY Ha OTMETKY
«5», HO B HEM HE UCITOJIB3YIOTCSI COOCTBEHHBIN IIJIaH paccKa3a, CBOM MMPUMEPHI, HE
MIPUMEHSIOTCS 3HaHUS B HOBOM CHTYaIliH, HET CBSI3U C paHEe U3YYCHHBIM MaTepUAIOM
Y MaTepUalioM, YCBOCHHBIM MPU U3YYCHHUH JPYTUX MPEAMETOB.

OtmeTKka «3» cTaBUTCS, €CIIU 00yJaroIuiics:

e JIaeT OTBET, OOJIbIIAs YACTh KOTOPOTO YAOBIETBOPSET TPEOOBAHUSAM K OTBETY HA OTMET-
KY «4», HO OOHapyKUBAIOTCS OTACIBHBIC TPOOECIIBI, HE MPEIATCTBYIONIUE TaTbHEHIIIe-
MY YCBOEHHUIO MPOTPaMMHOT0 MaTepuasa;

e yMeEET MPUMEHSTH MOJTYICHHBIC 3HAHUS TP PEIICHUH MPOCTHIX 33]1a49 C UCITOJIb30BAHHU-
€M roTOBBIX (OpMYJ, HO 3aTPYIHACTCS MPU PELUICHUH 3a/1a4, TPeOYIOIIUX nMpeodpaszo-
BaHue GopMyIL.

OTtmeTKa «2» CTaBUTCS, €CIIU 00yJaronuiics:

e HE OBJIAJIE] OCHOBHBIMH 3HAHUSIMHU U YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSIMU MPO-
TpaMMBI.

HopMbl 0TMeTOK 32 yMeHHe peliaTh pacyeTHbIE 3a1a4M
OTtMeTKa «5%» cTaBUTCS, €CIIN:

e B IJIOTUYECKOM PACCYKJICHUHU U PEIICHUH HET OINOO0K, 3a7]aua pelieHa paiuoHaIbHbIM
CII0COOOM.

OTMeTKa «4» CTaBUTCS, €CIIN:

e B IJIOTUYECKOM PACCYKJICHUHU U PEIIEHUHU HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a pelle-
Ha HepaIMOHAJIbHBIM CIIOCOOOM WITH JIOMYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX
OIITHOOK.

OTMmeTKa «3)» CTaBUTCS, ECIIU:

e B JIOTMYECKOM PACCYKICHHUU HET CYHICCTBCHHBIX OIHI/I6OK, HO JonymcHa CyIeCTBCHHAA

omuOKa B MAaTEMaTHYECKUX pacucTrax.
OTtmeTka «2» CTaBHUTCA, CCIIN.
e HUMCHOTCA CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM pacCy’xiICHUU U B pCIICHUU.

6. YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O

NPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®usuka, 7 xnace/ Iepsimkud A.B., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxtinonepHoe oobmectBo «M3marensctBo «IIpocBemenner

®usuka, 8 kiacc/ Iepoimkua A.B., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODAY»; AxtinonepHoe obmectBo «M3marensctBo «IIpocBemenner

» ®usnka, 9 xknacce/ [lepsimkun A.B., OOIIeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO

«IPODAY»; AxtinonepHoe oobmectBo «M3marensctBo «IIpocBemenner

METOAUYECKHUE MATEPHUAJIbI 1JIs1 YUUTEJIA
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