®dusuka — aHHoTaIMs K padounM nporpammam 10-11 kacce (6a30BbIi ypOBEHD)

[Iporpammel pa3pabotansl Ha OcHOBE DeepalbHOr0 KOMIIOHEHTA
roCyJIapCTBEHHOTO CTaH1apTa CpeaHero (MoaHoro) ooiiero oopa3oBaHus,
YTBEPKJIESHHOT0 NMpUKa3zoM MunucrepcTa oopazoBanus Poccuiickoit deneparuu
ot 05.03.2004 Ne 1089 «O0 ytBepxkeHuu dhenepaibHOro KOMIOHEHTA
roCyapCTBEHHBIX CTaHAAPTOB HAYAJILHOTO 00IIEr0, OCHOBHOTO OOIIETo U
CpenHero (ITOJIHOro) o01ero 0opa3oBaHus, aBTOPCKOM rmporpammsl ['.41.
Msikumesa / COOpHHUK TIporpamm ajisi 00IIe00pa30BaTeIbHBIX YUPEKACHUM:
®uzuka. 10 — 11 xkn. H.H. Tynskubaena, A.D. [lymkapes. — M.: [Ipocseiienue

YYEBHO-METOJUYECKNN KOMITJIEKC (YMK):

Msxumes I'.5., byxoBueB b.b.,Corckuit H.H./ITox pex. Ilapdentberoit H.A.
®dusuka (6a3oBbiid ypoBeHb). 10 kinacc. M.: [Ipocsenienue

Msxumes I'.5., byxoBueB b.b.,Corckuit H.H./ITox pen. Ilapdentberoit H.A.
®dwusuka (6a3oBbii ypoBeHb). 11 kitace. M.: IIpocBemienue

YUEBHbBIN ITJIAH (KOJIMYECTBO YacoB):
10 kmacc — 2 gaca B HeAelr0, 68 4acoB B I'0Jl

11 kmacc — 2 yaca B Hezelo, 68 yaca B roj
LHEJIN

dbopmupoBaHUEe Y O0YYAOIIMXCS YMEHUS BUJICTh U TIOHUMATh IIEHHOCTh
oOpa3oBaHUs, 3HAUUMOCTh (DU3UIECKOTO 3HAHUS VIS KOKIOTO YeJIOBEKa; YMEHUN
pa3nudaTh (GakThl M OIEHKH, CPAaBHUBATh OIICHOYHBIC BHIBOIBI, BUJICTh UX CBSI3b C
KPUTEPHUSMHU OIICHOK M CBSI3b KPUTEPUEB C ONPEICTCHHON CHCTEMOMN IIEHHOCTEH,
dbopMyIMpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UITHUIO;

dbopmHpoBaHre y 00yUYaIOIIMUXCs HEIOCTHOTO MPEACTABICHUS O MUPE U POJIH
(bU3UKY B CO3/ITAaHUY COBPEMEHHOM €CTeCTBEHHOHAYYHOU KapTUHBI MUPA; YMCHHUSI
OOBSACHATH OOBEKTHI U MPOIIECCHl OKPYIKAIOIICH JEeHCTBUTETLHOCTH — MIPUPOTHOM,
COIMAJILHOM, KyJIbTYPHOM, TEXHUYECKOUN CPEJIbI, UCTIONB3YsI IJIsl TOTO (PU3HUECKHE
3HAHUS;

npuodpeTeHne 00yJaroMMHKCS ONbITa Pa3HOOOPA3HOM 1EeATEIHHOCTH, OIIbITA
NO3HAHUA U CAMOIIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEN),
MMEIOIIMX YHUBEPCATbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB IEATEIIBHOCTH, —
HABBIKOB PEIICHUs NpoOsieM, IPUHATUS PEIICHNU, TOMCKA, aHaIN3a U 00pabOTKU
uH(pOopMaIi, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, HABBIKOB



COTpyIHHYECTBA, 3(H(PEKTUBHOTO U OE30MACHOTO MCTIOIB30BAHUS PA3THUHbIX
TEXHUYECKUX YCTPOUCTB;

OBJIQJICHHE CUCTEMOW HAYyYHBIX 3HAHUH O (PU3MUECKUX CBOWCTBAX OKPY’KAIOIIETO
MUpa, 00 OCHOBHBIX (PM3HUECKUX 3aKOHAX U O CIIOCO0aX UX HCIOJIb30BAHUS B
IIPaKTUYECKOM KU3HU.

3AJIAYN:
dbopMHUpOBaHUE OCHOB HAYYHOTO MHUPOBO33PEHUS;
Pa3BUTHE UHTEIUICKTYAJIbHBIX CIIOCOOHOCTEH 00yJaromuxcs;

Pa3BUTHE MIO3HABATEIbHBIX HHTEPECOB IIKOJIBHUKOB B IPOLIECCE U3YUCHHUS
busuKy;

3HAKOMCTBO C MCTOJaMH HAYYHOI'O ITIO3HAHHUA OKPYKAIOIICTO MHUpPa,

MOCTaHOBKA MPOOJIeM, TPEOYIOIMX OT YHAIIUXCS CAMOCTOSITEIbHON JESTEIHbHOCTU
10 UX Pa3pEIICHUIO.

HpOFpaMMBI o0ecrneynBaroT AOCTHUKCHHC BBIITYCKHUKAMHA CpGI[HGfI IITKOJIBI
OHpCIIeJIéHHBIX JIMIHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PC3YJILTATOB.

JINMYHOCTHBIE PE3VYJIbTATEI

B LICHHOCTHO-OPUEHTAIMOHHOU cpepe — UyBCTBO FOP/IOCTH 38 POCCUMCKYIO
(bU3MYECKYI0 HAYyKy, TYMaHU3M, MMOJOXKUTEIHHOE OTHOLIEHUE K TPYIY,
LEJIEYCTPEMIIEHHOCTb;

B TPYJOBOM cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajibHENIIEH
00pa3oBaTeabHON TPAEKTOPUY;

B [103HABATEJIbHOM (KOTHUTUBHOM, MHTEJUICKTYyaIbHOM) chepe — yMeHue
YIpaBJsATh CBOCH MO3HABATEILHOMN JAEATEILHOCTHIO.

METAIIPEAMETHBIE PE3YJIbTATHI

HCMOJIb30BaHNE YMEHUN U HABBIKOB PA3JIMYHBIX BUIOB [IO3HABATEIBHON
JEeSITeILHOCTH, MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUS (CUCTEMHO-
MH(POPMAITMOHHBIN aHAIN3, MOJEIUPOBAHUE) JJISI U3YYCHUS PA3IMUHBIX CTOPOH
OKPYXKAIOIIEH IEMCTBUTEIBLHOCTH;



UCIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepanuii: (GopMyInpoBaHHe
TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMAaTH3allus, BbISBICHUE
IIPUYUHHO-CIICICTBEHHBIX CBA3€EHU, IIOUCK aHAJIOTOB;

YMCHHUC I'CHCPUPOBATb UACHU U OIIPCACIIATL CPCACTBA, HGO6XOI[HMBI€ JJIA UX
pcaan3anum,

YMCHHUC OIIPCACIIATD HCIN U 3a1d49U ACATCIbHOCTH, BBI6HpaTI> CpCaACTBa
pcalIn3annun HGJ’ICI?I N IIPUMCHATH UX HA IIPAKTHKC,

WCITOJIb30BAHUE PA3TMYHBIX HCTOYHUKOB TS OTyYeHUs (Pr3ndecKoi
nH(popMaIu, TOHUMaHUE 3aBUCUMOCTH COJIep>KaHMs U (hOPMBI MPEICTABICHUS
nH(pOpMaIMu OT 1eJIe KOMMYHUKAIIMU U aJipecara

[MPEAMETHBIE PE3VYJIBTATHI

B [03HABATEJILHOU cepe:

JaBaTh ONPEICICHUS U3YICHHBIM ITOHSATHSM;

Ha3bIBATh OCHOBHBIE MOJIOKEHUS U3yUYCHHBIX TEOPHUI U TUIIOTES;

ONMCHIBaTh JEMOHCTPALIMOHHBIE U CAMOCTOSITEIIBHO POBEACHHBIE SKCIIEPUMEHTHI,
UCIIOJIB3YSI JITIs1 ’TOTO €CTECTBEHHBIN (PYCCKUM, POAHOMN) S3bIK U SA3bIK (DU3UKU;

KJIacCU(DHUIIMPOBATH NU3YUEHHBIE OOBEKTHI U SIBJICHUS;

JieaTh BBIBOJIBI M YMO3AKITFOUSHHS U3 HAOIMIOACHUHN, N3YUYCHHBIX (PU3NUECKUX
3aKOHOMEPHOCTEMN, MIPOTHO3UPOBATH BO3MOKHBIE PE3YIIbTATHI;

CTPYKTYpHUPOBATh U3YUEHHBI MAaTEPHAIT;

MHTEPHPETUPOBATH (PU3UUECKYIO HHPOPMALIHIO, OTYUYEHHYIO U3 IPYTUX
VCTOYHUKOB;

MIPUMEHSITh TPUOOPETEHHBIC 3HAHUS 11O (PU3UKE TSI PEIICHUS TPAKTUUECKUX
3aJlay, BCTPEUAIOIIUXCS B MOBCETHEBHOM KU3HU, AJ11 0€30MIaCHOTO UCIOJIb30BaHUS
OBITOBBIX TEXHUYECKUX YCTPOUCTB, PAIMOHAIBHOTO MIPUPOIOTIONH30BAHUS U
OXPaHbl OKPYKAIOLIEN CPEBI;

B LICHHOCTHO-OPUEHTAIIMOHHOM cdepe:

aHAJIM3UPOBATh M OLICHUBATH IMOCCACTBUS JJISI OKPYKAFOIICH cpe/ibl OBITOBOU U
MIPOU3BOJICTBEHHOM JIEATCILHOCTH YEJIOBEKA, CBSI3aHHOM C MCIIOIh30BaHUEM
(U3UIECKUX MPOIIECCOB;



B TPYAOBOH cdepe:
IPOBOJUTH (PU3MUECKUIT SKCIIEPUMEHT;
B cepe pu3nueckon KyJIbTyphl:

OKa3bIBaTh NEPBYIO MOMOILb [IPU TpaBMax, CBA3AHHBIX € JJa0OPAaTOPHBIM
000py1I0BaHUEM U OBITOBBIMH TEXHUUECKHUMH YCTPONCTBAMH.

B pesynbraTe uzydeHust PU3UKM Y4EHUK JOJIKEH
3HATH/TIOHUMATh:

CMBICJI HOHATUH: pu3znueckoe siBjieHne, Puznueckas BeJIMUYNHA, MOJIEIb, TUTIOTE3A,
(bu3nYeCKUil 3aK0H, TEOPHS, IPUHIIMI, TIOCTYJIAT, IPOCTPAHCTBO, BPEMS,
BENIECTBO, B3aUMOJICHCTBHUE, MHEPIIUAIbHAS CUCTEMA OTCUETa, MaTepUaIbHAS
TOYKAa, UJICAJIbHBIN ra3, S3JIEKTPOMATHUTHOE TI0JIE;

CMBICIT (DU3UYECKUX BEJIMUUH: MTyTh, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, Macca,
IJIOTHOCTH, CHJIA, JaBJICHUE, UMITYJIbC, pad0Ta, MOIITHOCTh, KMHETUYECKAs
DHEPrus, MOTEHIMAIbHAS YHEPTHs, KOAP(DUIIUEHT MOJIE3HOTO ICUCTBUSI, MOMEHT
CHUJIBI, IEPUOJI, YACTOTA, aMIUIUTY/Ia KOJIEOAHUM, JIJTMHA BOJHBI, BHYTPEHHSA
SHEPrus, yJielbHas TEIIoTa MapooOpa3zoBaHusl, yeIbHas TEIIOTAa IUIABJICHUS,
yJAeJbHas TeIUIOTa CrOpaHusi, TeMmIepaTypa, abCo0THas TeMIiepaTypa, CpeIHss
KMHETUYECKasi YHEPTHS YaCTHI] BEIIECTBA, KOJIMYECTBO TEIJIOTHI, yIeJIbHAS
TEIUIOEMKOCTb, BJIQKHOCTh BO3/1yXa, JIEKTPUUECKUAN 3apsii, CHUIa SJIEKTPHUIECKOTO
TOKa, DJIEKTPUUECKOE HAIPSIKEHUE, DIIEKTPUUECKOE COMPOTUBIICHUE, paboTa u
MOITHOCTH AJNEKTPUUYECKOTO TOKA, HAMPSYKEHHOCTh 3JIEKTPUYECKOTO MO,
Pa3HOCTh MOTEHIIUAJIOB, JIEKTPOEMKOCTh, SHEPTHUS AJIEKTPUUECKOTO OIS,
AIEKTPOABMIKYIIAS CUJIA;

CMBICIT (PU3UYECKUX 3aKOHOB, IPUHIIUIIOB, MOCTYJIATOB: IPUHIUIIBI CYNIEPHIO3ULIUU
Y OTHOCUTENBHOCTH, 3aK0H Ilackans, 3akoH Apxumena, 3aKOHbI JUHAMUKH
HproToHa, 3aK0OH BCEMUPHOTO TATOTEHUS, 3aKOH COXPAHEHHUS UMITYJIbCa U
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS SHEPTUU B TEILIOBBIX IIpoLieccax,
3aKOH TEPMOJANHAMUKH, 3AKOH COXPAHEHMSI JIEKTPUYECKOT 0 3apsAaa, 3akoH Oma
JUISL y4acTKa JIEKTPUYECKOM 1enu, 3aKoH Jxoyns — JIeHna, 3akoH ['yka, o0CHOBHOE
YPaBHEHHUE KNHETUYECKOM TEOPUH I'a30B, YPABHEHNUE COCTOSHUS UACAIBHOTO Irasa,
3akoH Kynona, 3akoH OMa 1151 TOJIHOW LIETN; OCHOBHBIE TIOJIOKEHUS N3y4aeMBbIX
bu3MYecKuX TEOpHUl U UX Poib B GOPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS;

YMETb:

OITMCHIBATh U OOBSACHSTH:



buznyeckue BJICHHS: paBHOMEPHOE MPSIMOJIMHENHOE ABM)KEHHUE,
PaBHOYCKOPEHHOE NPAMOJIMHENHOE IBUKEHUE, IIepeady JaBJICHU KUIKOCTIMU
U Ta3aMH, IU1aBaHue Teil, U Qy3uto, TEMIONPOBOIHOCTb, KOHBEKIINIO, U3JIyUYEHUE,
UCIIApEHUE, KOHACHCALUIO, KUIICHUE, TUIABJIICHUE, KPUCTAIUIA3ALHUIO,
AIEKTPU3ALUIO TEJI, B3aNMOJCUCTBUE MIEKTPUUECKUX 3apAA0B, TEIIOBOE IEUCTBUE
TOKA;

dbu3nYecKue SBICHUS U CBOMCTBA TEIN: IBIPKCHUE HEOSCHBIX TEJT M HCKYCCTBEHHBIX
CITyTHUKOB 3€MJIH; CBOMCTBA ra30B, )KUAKOCTEU U TBEPJIBIX TEI,

pe3ynbTaThl SKCIIEPUMEHTOB: HE3aBUCUMOCTh YCKOPEHUSI CBOOOHOTO MaJIEHUS OT
Macchl MaJIAl0IIETo TeIa; HarpeBaHUE ra3a Mpu €ro ObICTPOM CXKATUH U
OXJIQXJIEHUE MPU OBICTPOM PACUIUPEHUH; MOBBIIICHUE IABJICHUS Ta3a MMPU €ro
HarpeBaHUM B 3aKPBITOM COCYE; OPOYHOBCKOE IBUKEHUE; IIEKTPU3ALIMNIO TET IPU
UX KOHTAKTE; 3aBUCUMOCTh COMPOTHUBIICHUS MOTYIPOBOJHUKOB OT TEMIIEPATypPhI U
OCBEIIECHNS,

OMUCHIBATh (PYHTAMEHTAIBHBIE OMBITHI, OKA3aBIlKE CYIIECTBEHHOE BIUSHUE HA
pa3BuTHE GUBUKHY;

MPUBOJUTH MPUMEPHI MPAKTHYECKOTO MPUMEHEHHS (PU3NYECKUX 3HAHUM 3aKOHOB
MEXaHHUKHU, TEPMOJAVUHAMUKY U JIEKTPOAUHAMUKHU B DHEPIETUKE;

OMpEeNENATh XapakTep GU3NUYECKOro mnpoiecca rno rpaduky, tTadauie, Gopmyiie;

OTJIMYAaTb 'MIIOTC3bI OT HAYYHBIX TGOprI; ACJIaTh BBIBOJbI HA OCHOBEC
9KCIICPUMCHTAJIbHBIX JAHHBIX]

MNPHUBOAUTDH IPHUMCPEI, ITOKAa3bIBAOIIUC, YTO Ha6J'I}OI[€HI/IH N SKCIICPUMCHT
SIBISIFOTCSI OCHOBOM JJIA BBIABUKCHUSA TUIIOTE3 U TCOprI, IMO3BOJIAIOT ITPOBCPUTH
HNCTHUHHOCTBb TCOPCTUICCKNX BbBIBOJIOB;

(1)I/I3I/I‘ICCKa$[ TCOPHUA JaCT BO3MOXKHOCTD OOBSICHSITH U3BECTHBIC SIBJICHUS IMPpHUPOAbL
N HAYYHBIC (baKTBI, MMpCACKAa3bIBATh CIIIC HCU3BCCTHLIC ABJICHU A,

MPUBOJUTH MPUMEPHI OMIBITOB, MILTFOCTPUPYIOIINX, YTO HAOIIOACHUS U
AKCIIEPUMEHT CIIYKaT OCHOBOM JJIs1 BBIIBMKEHHS TUIIOTE3 M TOCTPOEHUS HAYUHBIX
TEOPHUIi; SKCIEPUMEHT TMO3BOJISIET MPOBEPUTHh UCTUHHOCTH TEOPETUUECKHUX
BBIBOJIOB; (pU3MUECKasi TEOPUS JACT BO3MOKHOCTh OOBSCHSTH SIBJICHUS TIPUPOJIBI U
Hay4dHbIe (haKThl; (PU3UIECKas TEOpHsl MO3BOJISIET MPEACKA3HIBATH CIIIe
HEW3BECTHBIC SBJICHUS K UX OCOOEHHOCTH; MPU OOBSICHEHUH MPUPOTHBIX SIBJICHHM
UCITIOJIB3YIOTCS (PU3UYECKUE MOJICIN; OJIMH U TOT K€ MPUPOTHBIN OOBEKT WIIH
SIBJIEHHE MOYKHO MCCJIEI0BAaTh HA OCHOBE UCIIOJIb30BAHUS Pa3HBIX MOJIEIIEH;



3aKOHBI (1)I/ISI/IKI/I n (I)I/IBI/I‘-IGCKI/IG TCOPUHN UMCIOT CBOH OIIPCACIICHHBIC I'PAHHIIbI
IMPUMCHUMOCTH,

U3MEPSTh: PaCCTOSIHUE, TPOMEXKYTKHA BPEMEHH, MacCy, CUITY, IaBJICHUE,
TEMIIepaTypy, BIAXKHOCTb BO3AyXa, CHITy TOKa, HANPSHKEHUE, dJICKTPUIECKOe
COIIPOTHBIIEHUE, PA0OTY U MOUTHOCTH JEKTPHUIECKOTO TOKA; CKOPOCTh, YCKOPEHHE
CBOOOHOTO Ta/IeHUs; IJIOTHOCTH BEIIECTBa, paboTy, MOIIHOCTh, SHEPTHIO,
KOA(GUITUEHT TPEHHSI CKOJBXECHHUSI, YIETbHYIO TEIJIOEMKOCTh BEIIECTBA,
yJIeNbHYIO TEIUIOTY IuaBieHus Jbaa, 3J{C u BHyTpeHHee CONpOTUBIICHHUE
MCTOYHHUKA TOKA; MPEACTABIIATH PE3YIbTaThl U3MEPEHHM C yUETOM UX
IIOTPEIIHOCTEN;

HCIIOJIB30BAaTh HpI/IO6pCTeHHBIC S3HAaHUA U YMCHUSA B HpaKTH‘IGCKOﬁ ACATCIBHOCTH U
HOBCCHHGBHOﬁ KHU3HU AJIA:

obecrniedeHns1 O€30MACHOCTH KU3HEAEATEILHOCTH B IIPOLIECCE UCTIOIb30BAHUS
TPAHCIOPTHBIX CPEACTB, OBITOBBIX JIEKTPONPHUOOPOB, OLIEHKH BIHUSHUS Ha
OpraHW3M YEJIOBEKA U IPYTUE OPraHU3MBI 3aTPSI3HEHHS OKPYKAOIIEN CPELBI;
PALMOHAIBHOTO IPUPOIOIIOJIB30BAHNS U OXPaHbl OKPYIKAIOLIEN CPEbL,

onpeiesieHns: COOCTBEHHOM MO3UIIMHU MO OTHOIIEHUIO K KOJIOTMYECKUM
npobJieMaM U TIOBEJICHUIO B IPUPOJTHON cpe/ie.

®OPMbI TEKYILEI'O KOHTPOJIS ¥ TTIPOMEXYTOUYHON ATTECTALIMU

PaGouast mporpamma mpeaycMaTpuBaet cienyromnme Gopmbl aTTECTaIluN
IIKOJIBHUKOB:

[TpomesxyTounas (popmMupyroiias) aTTeCTaIus:
camocTosATeNbHbIe padoTh (10 10 MUHYT);
naboparopHo-nipakTudeckue padotsl (0T 20 10 40 MUHYT);
(dbponTanbHbIie ONbITH (70 10 MUHYT);

JIMarHOCTUYECKOE TECTUPOBaHUE (OCTATOUHbBIC 3HAHUSA 110 TEME, YCBOCHUE
TEKyIIero yueOHOro MaTepuasa, COyTCTBYIOIIee MOBTOPeHUE) — 5 — 15 MUHYT.

HroroBas (KOHCTaTUPYIOIasi) aTTECTALIUS:

KOHTPOJIbHBIE PAa0O0THI (45 MUHYT);



YCTHBIE U KOMOMHHUPOBAHHBIE 3a4€ThI (10 45 MUHYT).

XapakTepHble 0COOEHHOCTH KOHTPOJIBHO-U3MEPUTENbHBIX MaTepranioB (KNM)
JJIs KOHCTAaTUPYIOIIEH aTTeCTalluu:

KVM cocraBnsroTcs Ha OCHOBE KOau(pUKaTopa,;
KHM cocTaBisifoTcs B COOTBETCTBHE ¢ 000OIIEHHBIM IIAHOM;

KOJIMYECTBO 3a/1aHuil B 000OLIEHHOM IUIaHE ONPEAEIAETCS IPOAOIKUTEIBHOCTHIO
KOHTPOJIbHOM paOOThI U BPEMEHEM, OTBOJIMMBIM Ha BBITIOJHEHUE OJHOTO 3a/1aHHS
JAHHOT'O TUIIAa M YPOBHSI CIIOKHOCTH 10 HopMatueam EI'D;

TEeMaTHKa 3aJ]aHui OXBaThIBAET MOJIHOE COJIEP )KaHNE U3YUYEHHOTO y4eOHOTO
MaTtepualia U COACPKUT DJIEMEHThI OCTaTOYHBIX 3HAHU;

ctpykrypa KHMM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTEIbHBIX MAaTEPUAIOB
EID.



