AHHOTanusl K pa6ouum nporpammam no ¢pusuke 10-11 kiaacc (0a30BbIii yPOBEHbD)

[Tporpammel pa3paboTaHbl Ha OCHOBE:

Agtopckoii mporpammsi .51, MsikuieBa / COOpHUK mporpaMm Juist 0011e00pa3oBaTeIbHbIX
yupexxkaennit: @uzuka. 10 — 11 k. H.H. Tynskubaesa, A.J. Ilymxkapes. — M.: [Ipocsernienue.

OcHoBHOI 00pa3oBaTeILHON TPOrpaMMO OCHOBHOTO 0011ero oopasoBanus MOBY
«Yepnootpoxckas COLL».

YYEBHO-METOJUYECKHI KOMITJIEKC (YMK):

e Msixkumies I'.51., ByxoBues b.b.,Corckuit H.H./TITox pen. [TapdentseBoit H.A. ®usuka (6a30Bb1i 1

npoduibHBIH ypoBeHb). 10 kiracc. M.: [IpocBemnienne

o Msixkumies I'.51., Byxosues b.b.,Corckuit H.H./ITox pen. [lapdentbeBoit H.A. ®u3uka (6a30BbIi 1

npoduibHBIH ypoBeHb). 11 kmacc. M.: [IpocBenienne

YYEBHBIN ITJIAH (K0IH4YeCTBO 4acoB):

LIEJIN:

10 kmacc 6a30BbBIN YPOBEHb — 2 Yaca B HeJIemo, 68 yacoB B ro/I.
11 kmacc 6a30BbIN YPOBEHb — 2 Yaca B Helelo, 68 yaca B roj

dopmupoBanne y oOydaroUMXCs yYMEHHS BHICTh U IOHUMATh LIEHHOCTb OOpa30BaHMs, 3HAYMMOCTD
¢u3uyeckoro 3HaHMA ISl KaXIOrO YEIOBEKa; YMEHMH pa3nnyaThb (DakThl M OLIEHKH, CPaBHHMBATh
OLIGHOYHBIE BBIBOJIbI, BUAETh MX CBS3b C KPUTEPUSMHU OLICHOK U CBSI3b KPUTEPHEB C ONpPEAEICHHOU
cUcTeMOH IleHHOocTeH, (hopMyIHpOBaTh U 00OCHOBBIBATH COOCTBEHHYIO MO3UIIMIO;

dopmMupoBaHUEe Yy O0YYarOIIUXCS IEIOCTHOIO MNPEICTABICHUS O MHUpPE M poJid (GU3UKU B CO3JaHUU
COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTHHBI MHPA; YMEHHUS OOBACHATH OOBEKThl U MPOLECCHI
OKpPYXKAaIOIleH JEHCTBUTEIBHOCTH — IIPUPOJHON, COLMAIBHOW, KYJIBTYPHOH, TEXHUYECKOH Cpesl,
UCTIOJIB3YS JUISL 9TOTO (pU3HUECKUE 3HAHUS;

npruoOpeTeHre 00y4JaroUMUCS OIbITA Pa3HOOOPA3HOU IEATEIbHOCTH, ONbITa MO3HAHUS U CAMOIIO3HAHMS;
KJIFOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOIUX YHUBEPCAIbHOE 3HAUEHUE [Tl Pa3IMUHbIX
BUJIOB JIeATEIBHOCTH, — HABBIKOB PEIIECHHS NPOOJIEM, IPUHATHUS PEIleHHH, OUCKa, aHau3a 1 00paboTKu
uHGopMaLuy, KOMMYHUKAaTHBHBIX HaBBIKOB, HABBIKOB HW3MEPEHHUH, HABBIKOB COTPYIHHYECTBA,
3¢ dexTuBHOro 1 6€30MacCHOr0 UCHOIb30BAHUS PA3INYHBIX TEXHUYECKUX YCTPOICTB;

OBJIA/ICHUE CHUCTEMOW HAayUYHBIX 3HAHUM O (PU3MUECKUX CBOMCTBAX OKPY)KAIOIIETO0 MHpa, 00 OCHOBHBIX
(du3MUeCcCKuX 3aKOHAX U 0 C0c00axX MX UCIOJIb30BAaHUS B IPAKTUYECKOM KHU3HH.

3AIAUM:

(bopMHpOBaHNE OCHOB HAYYHOT'O MHPOBO33PEHHUS;

pa3BUTHE UHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH 00yUarouXCs;

Pa3BUTUEC MMO3HABATCIIbHBIX UHTECPECOB INKOJIbHUKOB B IMTPOLCCCEC U3YUCHUA (1)I/I3I/IKI/I,

3HAKOMCTBO C METOJAMH HaYyYHOTI'O ITO3HAHUS OKPYXKAOLIEr0 MUPA;

IIOCTAHOBKA MPOOJIEM, TPEOYIOIINX OT YYaIHXCs CAaMOCTOATEIBHON JEATEIBHOCTH 110 UX Pa3peLICHHIO.

HpOZdeVlel obecneuusarom 00CMudICeHUe 6blNn)CKHUKaAmu cpedHeﬁ wKoJtol 07’lp€d€]léHHle JUYHOCMHDBIX,
Memanpedmemelx u npe()Memelx pe3yibmamoe.

JINMMHOCTHBIE PE3VJIBTATHI

e B IICHHOCTHO-OPHEHTAIIMOHHOM c(hepe — 4yBCTBO TOPAOCTH 32 POCCUHCKYIO (PU3UUECKYIO HAYKY,
CYMaHM3M, IOJIOKUTEIBHOE OTHOLIECHUE K TPYAY, LEICYCTPEMICHHOCTD;
e B TPYIOBOI chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY AalibHEMIIe 00pa3oBaTeIbHON TPACKTOPUH;



B MTO3HABATEJILHOM (KOTHUTUBHOM, MHTEIICKTYaJIbHOW) chepe — yMEHHE YIPaBIsaTh CBOCH
MTO3HABATEJIHOM JIEATEIBHOCTHIO.

METAIIPE/IMETHBIE PE3VYJIbTATHI

HCIIOJBb30BAaHUE YMEHHUH M HAaBBIKOB pA3JIMYHBIX BHUJIOB I103HABATEIbHOM NEATEIBHOCTH, NMPUMEHEHHE
OCHOBHBIX METO/IOB TO3HAHHS (CHCTEMHO-MH()OPMAIIMOHHBIN aHajIn3, MOJEIUPOBAHHE) A H3yUCHHUS
Pa3IUYHBIX CTOPOH OKPYXKAIOIIEN JEHCTBUTEILHOCTH;

HCIIOJIb30BAHUC OCHOBHBIX HHTCJUICKTYAJIbHBIX onepaumﬁ: (bOpMyJII/IpOBaHI/IC TUIIOTC3, aHaJIu3 U CHUHTEC3,
CpaBHCHHUC, 0606H_ICHI/IC, cucreéMaTrulanys, BbIABICHUC IPUYIXMHHO-CICACTBCHHBIX CBSI3€I>1, IIOMCK aHaJIOT'OB,
YMCHUC T CHCpUPOBATL HACKU W  OHIpCACIATH CPCACTBA, HGOGXOI[I/IMBIG 1 UX  pealiu3alluu,
YMCHUCEC ONPCACIATE HEJIN U 3aaa4r ACATCIIBHOCTH, BBI6I/IpaTB CpE€aCTBa pCajin3alun ueneﬁ " IMIPUMCHATH UX
Ha MPaKTHUKE;

WCTIONIb30BaHUE PpA3IMYHBIX WCTOYHMKOB Ui MOJy4deHus (u3ndeckoil wuHpopManuy, HTOHUMaHHE
3aBHCUMOCTH COJIepKaHus 1 (GopMBI IIpecTaBiIeHns] HHYOpMAIMK OT IieNieil KOMMYHUKAIMK U aapecaTa

[NPEAMETHBIE PE3VYJIbTATBI
8 No3HasamenbHoU cepe:

J1aBaTh ONpPEJEICHUS U3YUYCHHBIM TOHATHUSIM;
Ha3bIBaTh OCHOBHBIE MOJI0KEHUS U3YUEHHBIX TEOPHH U TUIOTE3;

OIUCBIBATh JEMOHCTPALMOHHBIE U CAMOCTOSTENILHO MPOBEAECHHBIE YKCIEPUMEHTHI, UCIIONb3YS I 3TOr0
€CTECTBEHHBIN (PyCCKUI, pOJHOI) S3bIK U A3bIK QU3HUKHY;

KJ1acCU(UIIMPOBATH U3yUEHHBIE O0BEKTHI U SBJICHUS;

JenaTh BBIBOJBI M YMO3AKJIIOYEHHS W3 HAOMIOJEHMH, HU3YyYCHHBIX (DU3MYECKHX 3aKOHOMEpPHOCTE,
IPOTHO3UPOBATh BO3MOKHBIE PE3Y/IbTaThI;

CTPYKTYPUPOBATh U3YUEHHBIH MaTepual;

MHTEPIPETHPOBATh HU3HUECKYIO HHPOPMALIUIO, TOJYYEHHYIO U3 APYTHX UCTOUHHUKOB;

IPUMEHATh NPHOOpETEeHHbIe 3HAHUS MO (QU3MKe Ul PEeICHUS MPAaKTUUECKUX 3aad, BCTPEYAIOLIUXCS B
MOBCETHEBHOM JKM3HM, JUId O€30MaCHOTO MCIOJIb30BaHUS OBITOBBIX TEXHUYECKHX YCTPOUCTB,
PaLMOHAIBHOTO NPUPOIOIIONB30BAHUS U OXPAHbI OKPY>KAIOLIEeH Cpebl;

8 YEeHHOCMHO-0PUEHMAYUOHHOUL chepe:

AHAJIM3UPOBATh W OLICHUBATDL IIOCICACTBUA IJIA OKPY)KaIOII_IQfI Cpeabl OBITOBOM M HpOHSBOI{CTBCHHOﬁ
JACATCIbHOCTH 4YCJIOBCKA, CBSI3aHHOM C UCIIOJIb30BaHUEM (1)I/I3I/I‘ICCKI/IX IMpOLCCCOB;

8 mpyo0oeoli cgepe:
MPOBOIUTH (PU3UUCSCKHIA IKCIICPUMEHT;
8 chepe uzuueckoll Kyibmypol:

OKa3bIBaThb ICPBYIO IMMOMOIIb IMPU TpaBMaX, CBA3AHHLIX C HaGOpaTOpHBIM OGOpy,I[OBaHI/ICM 1 OBITOBBIMHU
TCXHUYCCKUMH YCTPOﬁCTBaMH.

B pezynomame usyuenus husuku y4eHuK 001HCeH
3HAMb/NOHUMAMb !

CMBICII TIOHATHH: (u3nueckoe siBieHue, (pusnyeckas BETUUMHA, MOJENb, TUIOTE3a, (U3MUECKUI 3aKOH,
TEOpHsl, IPUHIIUII, ITOCTYJIAT, IIPOCTPAHCTBO, BPEMS, BEIIECTBO, B3aUMOIECUCTBYE, NHEPIUAIBbHAS CUCTEMA
OTCY€eTa, MaTEpUAJIbHAS TOUKA, UACAIBHBIN a3, 3JIEKTPOMArHATHOE II0JIE;

CMBICIT (PM3MUYECKUX BEIMYUH: MYTh, IEepeMelIeHHe, CKOpOCTh, YCKOPEHHE, Macca, IUIOTHOCTb, CHIIA,
JaBlIeHHE, UIMITYJIbC, pab0Ta, MOIITHOCTh, KWHETHYECKask YHEPTusi, MOTCHIHANbHAs SHeprus, Ko3dduiment
MOJIE3HOTO JCHCTBUS, MOMEHT CHUJIbL, IEPUOJ, YACTOTA, AMIUIUTY/1a KOJEOaHUH, JJIMHA BOJIHBI, BHYTPEHHSSA



SHeprus, yAeNbHas TEIUIoTa MapooOpa3oBaHWs, YAETIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIUIoTa
CTOpaHMs, TeMIeparypa, aOCOJIOTHAs TEMIIepaTypa, CpeAHss KHHETHYECKas SHEePrusl YacTHIl BEIIECTBa,
KOJIMYECTBO TEIUIOTHI, yJelbHAasl TEIJIOEMKOCTh, BIIAXXHOCTh BO31yXa, JJIEKTPUYECKUH 3apsi, cuila
AJEKTPUYECKOTO TOKA, IIEKTPUUECKOE HAIPSHKEHUE, AIEKTPUIECKOe CONPOTUBIICHUE, pad0oTa U MOIITHOCTh
3JIEKTPUUYECKOT0 TOKA, HAMPSKEHHOCTh 3JIEKTPUUYECKOrO MOJIsl, Pa3HOCTh MOTEHIUAIOB, 3JEKTPOEMKOCTD,
SHEPTHUs 3JIEKTPUUYECKOTO oI, 3JIEKTPOJABUKYILAS CHUJIA;
CMBICJI (1)I/I3I/ILI€CKI/IX 3aKOHOB, MNPUHIHUIIOB, IMOCTYJIATOB: INPUHIOMUIILI CYIICPIIOSUIIMU U OTHOCHUTCIBHOCTH,
3akoH Ilackans, 3akoH Apxumena, 3aKOHbl IMHAMHKKM HbBIOTOHA, 3aKOH BCEMHUPHOIO TSTOTEHUS, 3aKOH
COXPAHEHUS MMITYJIbCa U MEXAaHUYECKOM 3HEPIuH, 3aKOH COXPAHEHHs DHEPIMH B TEIUIOBBIX IpoLEccax,
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs »JJEKTPUUYECKOro 3apsnua, 3akoH Owma g ydacTka
3NIEKTPUYECKON 1end, 3akoH Jxoyns — Jlenna, 3akoH ['yka, OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOpUU
ra3oB, YpaBHEHUE COCTOSIHMSI MICAIBHOTO rasa, 3akoH KyioHa, 3akoH OMa AJi NOJHOW LeNH; OCHOBHBIE
MOJIOKEHHUS U3y4aeMbIX (PU3UUECKUX TEOPHH U UX POJIb B (POPMUPOBAHUU HAYYHOT'O MHUPOBO33PEHHUS;

ymems.
ONUCHIBAMb U OOBACHAMD.!

¢u3nyeckue SBIEHUS: PAaBHOMEPHOE IMPSIMOJIMHEHHOE JBH)KEHUE, PaBHOYCKOPEHHOE NPsSMOJIMHENHHOE
JBIDKEHME, Nepeady JaBiIeHUs KUAKOCTSMU M Ta3aMu, IUlaBaHHe Tell, AU((y3Hio, TeII0NPOBOIHOCTD,
KOHBEKIIMIO, M3JIyYE€HUE, MCIAPEHUE, KOHJECHCALMIO, KUIICHHWE, IUIABJIEHUE, KPHUCTAJUIM3ALHUIO,
JIEKTPU3ALHUIO TeJl, B3aUMOJICHCTBHE DIIEKTPUUECKUX 3aps/I0B, TEIUIOBOE E€HCTBUE TOKA;

¢bu3nyeckue SBJICHUS U CBOMCTBA TeN: JBI)KCHHE HEOECHBIX Tel U HUCKYCCTBEHHBIX CIIyTHMKOB 3€MIIM;
CBOMCTBA ra3oB, )KMJKOCTEH U TBEPABIX TEIl;

PEe3yJIbTaThl SKCIIEPUMEHTOB: HE3aBUCUMOCTb YCKOPEHHsI CBOOOIHOTO MaIeHHs OT MacChl MaJaoIero Tela;
HarpeBaHue ras3a NpH ero OBICTPOM CXKATHM M OXJAXIEHHE INPU OBICTPOM DPACIIMPEHHH; MOBBIIICHUE
JIaBJICHHs ra3a IpHU ero HarpeBaHUU B 3aKPBITOM COCY/Ie; OPOYHOBCKOE JBMKEHHE; SIEKTPHU3ALIMIO Tl IPU
UX KOHTAKTE; 3aBHCHUMOCTb COIPOTHUBIICHUS MOJYIPOBOJHUKOB OT TEMIEPATyppl U OCBEILEHUS;
OIUCHIBATh (DyH/IaMEHTAJIbHBIE OIIBITHI, OKAa3aBILUE CYLIECTBEHHOE BIUSHUE HA pa3BUTHE (DU3HKHU;
IPUBOAUTH TNPUMEPbl IPAKTUYECKOTO IMPUMEHEHHs (U3NYECKUX 3HAHUM 3aKOHOB MEXaHMKH,
TEPMOJUHAMUKY U HIEKTPOJAUHAMUKU B SHEPIETHUKE;

OIpeAesATh XapakTep (pu3nuecKoro mnpouecca no rpaduky, radnuue, hopmyie;

OTJIMYATh TMIIOTE3bI OT HAY4YHBIX TEOPHUH; 1€/1aTh BBIBOJIbl HA OCHOBE dKCIIEPUMEHTAJIbHBIX JaHHbIX;
NPUBOIUTH IPHUMEPHI, MOKA3bIBAIOILIME, YTO HAOIIOACHUS M DKCIEPHUMEHT SBISIOTCS OCHOBOM JUIs
BBIJIBUKEHUS TUIOTE3 U TEOPHH, TI03BOJISAIOT IIPOBEPUTH UCTUHHOCTh TEOPETHYECKHUX BBIBOJIOB;
¢dusnyeckas TeopHs NAeT BO3MOXKHOCTb OOBSCHATH W3BECTHBIC SABICHUS NPUPOIBI M HAay4yHbIEC (DaKThI,
IIPE/ICKA3bIBATH €I11€ HEU3BECTHBIE SIBJICHUS;

MIPUBOJIUTH MPUMEPHI ONBITOB, MIUTIOCTPUPYIOIINX, YTO HAOIIOAEHUS U 3KCIIEPUMEHT CIIY’KaT OCHOBOU ISt
BBIIBIJKEHUS THIIOTE3 U MOCTPOEHUS HAYYHBIX TEOPHM; SKCIIEPUMEHT MO3BOJIAET IIPOBEPUTh UCTUHHOCTH
TEOPETUYECKUX BBIBO/IOB; (hU3HNUecKas TEOPUs JaeT BOZMOKHOCTh OOBSICHATD SIBJICHUS IPHPO/IbI M HAYUHBIE
(baxThl; pU3NUECcKas TEOpHs MO3BOJISIET IPEACKA3bIBATh €Il1€ HEU3BECTHBIC SIBICHUS U UX 0COOEHHOCTH; IPU
00BbACHEHUH TIPUPOJIHBIX SABJICHUH UCIIOIb3YIOTCA (PU3UIECKNUE MOJIEIIH; OJUH U TOT 7K€ MPUPOAHBINA 00BEKT
WIN SIBJICHHE MOXHO MCCIIEIOBaTh HAa OCHOBE HCIIOJIB30BAHHUS Pa3HbIX MOAENEH; 3aKOHbl (DU3UKU U
¢bu3nyecKre TeOpUU UMEIOT CBOU ONpPEJIeNICHHbIE IPAaHHIbI IPUMEHHUMOCTH;

U3MEPATh: PACCTOSIHUE, TPOMEKYTKH BPEMEHH, MACCy, CUIY, JaBJIEHUE, TEMIIEPATYPY, BIa)KHOCTb BO31yXa,
CHJIy TOKa, HaINpsKEHHE, JJIEKTPUUECKOE CONPOTHUBIIEHHE, padOTy M MOIIHOCTb 3JIEKTPUYECKOrO TOKa;
CKOPOCTb, YCKOPEHHE CBOOOIHOrO MaJeHMs; IUIOTHOCTb BEINECTBA, pabOTy, MOILMHOCTb, HSHEPTHIO,
KOX(QPHUIMEHT TPEHUS CKOJBXEHUS, YAEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY IUIABICHUS
apaa, 9J1C ¥ BHyTpeHHEE COIPOTUBIIEHNE NCTOYHUKA TOKA; IPEJICTABIISTH PE3YJIbTaThl U3MEPEHUH C yUETOM
HX IIOTPEIIHOCTEN;

UCNOIL306aMb NPUOOPEMEHHbLE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEeBHOU HCUZHU
ons:

obecrieyeHns1 0€30MaCHOCTH KU3HEACSTEIbHOCTH B IPOLIECCE HCIIOIB30BAaHMS TPAHCIIOPTHBIX CPECTB,
OBITOBBIX AJIEKTPOTPUOOPOB, OLIEHKH BIHMSHHS HAa OPTaHWU3M YEJIOBEKa M JPYTHe OPTaHWU3MBI 3arpsS3HECHUS
OKpY>KafoIel Cpe/Ibl; palMOHAIEHOTO MPUPOIOTIONBE30BaHUS M OXPAHBI OKPYKAIOIICH CPEIbI;



orpeiesieH!sI COOCTBEHHOM MO3HMIMU 10 OTHOIICHHIO K AIKOJOTHYECKUM IpoOJIeMaM U TOBEICHUIO B
MIPUPOJHOM cpefie.

COJIEP2)KAHUE
10 xiace

Hayunslii MeToa no3HaHUsS TPUPOABI

Kunematuka

Junamuka

3aKOHbI COXpaHEHHUS

DNeMEHTHI CTaTUKU

OCHOBBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHH
TemnepaTtypa. DHeprus TEIUIOBOTO JIBUKEHHSI MOJIEKYJ
I"a30BBIE 3aKOHBI

B3aumHbIe TpeBpalleHns )KUAKOCTEN U ra30B. TBepAbIe Tena
OCHOBBI TEpMOAMHAMUKH

DJIeKTpOCTaTHUKA

3aKOHbI IOCTOSIHHOT'O TOKa

DNEKTPUUYECKUI TOK B Pa3IMUHBIX Cpefax

IToBTOpeHue

11 xmacc

MaruauTHoe 110J1€e

DJeKTpOMarHuTHas: HHITYKITUS

MexaHnueckue KojieoaHus

DJIeKTpOMarHUTHBIC KOJIeOaHMs

[Tpou3BoaCTBO, Mepeava U NCIOIB30BAHNE AIEKTPUUECKON SHEPTHH
MexaHu4ecKUe BOIHBI

DNEeKTPOMAarHUTHBIE BOTHBI

CBeTOBbBIE BOJIHBI

DJIeMEeHTHI TEOPUH OTHOCUTEITLHOCTH

W3nyuenue u cnexTpsl

CBeTOBbIE KBAaHTBI

ATomHas pusuka —

®dusnka aTOMHOTO S/Ipa

DneMeHTapHbIC YaCTHUIIbI

3HaueHue PU3UKU 111 O0BSICHEHHSI MUPa M Pa3BUTHS TIPOU3BOJIUTEIBHBIX CHJI OOIIIECTBA
Crpoenue u 3Bomtonus Beenennou

IToBTOpEHNKE

®OPMBbI TEKYIIET'O KOHTPOJISI U TIPOMEXKYTOUYHOM ATTECTALIMA

Pabouas nporpaMma mnpegycMaTpuBaeT cieayronire (GopMbl aTTECTAlUU IIKOJIbHUKOB:

Ipomesicymounas (hopmupyrowasn) ammecmayusi:

camocTtosiTenbHble paboThl (10 10 MUHYT);

nabopatopubie padotsl (ot 20 10 45 MuHyT);

JIMarHOCTUYECKOE TECTUPOBAHUE (OCTATOUHbIE 3HAHUSI 110 TEME, YCBOCHUE TEKYILEro yueOHoro Mmatepuaia,
COIYTCTBYIOLIEE MOBTOpEHUE) — 5 — 15 MHUHYT.

Hmoeosas (koncmamupyiowas) ammecmayus.

KOHTpPOJIbHBIE PaboThI (45 MUHYT);
YCTHbIE U KOMOMHUPOBAHHBIE 3a4€ThI (10 45 MUHYT).



