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1. MosicHuTeTbHAN 3amKCKA

[Iporpamma 1o BBEICHHIO B €CTECTBEHHO-HAay4HbIe npenmeThl. dusnka. XuMHs. COCTaBIIeHA B
COOTBETCTBUE C TpeboBaHUsAMH DenepaabHOro rocyAapCTBEHHOIO 00pa3oBaTEeIbHOIO CTaHAApTa
OCHOBHOT0O o00miero oOpa3oBaHMs, OCHOBHOH 00pa3oBaTENbHOM MpOrpaMMbl 0Opa30BaTEILHOTO
yupexaeHusi, aBropckoil mporpammel A.E.I'ypeBnua «EctecTBo3HaHue. BBeneHue B ecTeCTBEHHO-
HAyYHBIE TIPEIMETHD).

[IporpamMma oTpaxkaeT cojepkaHue MPEIMETHBIX TeM O0O0pa30BaTEeIbHOTO CTaHAApTa, JaeT
pacrpenienieHue y4eOHbIX YacoB MO pa3jienaM Kypca U MocleA0BaTeIbHOCTh U3YUeHHUs Pa3/ieoB GU3UKU
C YUYETOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
0COOCHHOCTEH O00ydaromuxcsi, OIpeAesieT MHHUMAIbHBI HAa0Op  OMBITOB, JIEMOHCTPUPYEMBIX
YUUTEINIEM B KJIacce, JIAOOPATOPHBIX pabOT U OIBITOB, BHITIOHIEMBIX 00YJaIOIIMHUCS.

[Iporpamma paccunrana Ha 68 yacoB (1o 1 yacy B Hezmeno).

«BBenenne B eCTECTBEHHO - HAay4HbIe MpeaMeThl. EcTecTBO3HaHME)» — WHTETrPUPOBAHHBIN

KypcC JUIsl MIIQIIIUX TIOJPOCTKOB, B COJEPKAHUM KOTOPOrO PaCCMaTPUBAIOTCS MyTH MO3HAHUS

YeJI0OBEKOM MPUPOJIBI.

N3yyenne gaHHOrO Kypca B OCHOBHOMW IIIKOJIE HAIIPaBJICHO Ha JOCTH)KEHHE CIIETYIOIINUX

Leneiu:

— MPOMEeBTUKA OCHOB (DM3UKH U XUMHUU;

— NOJYYCHHE YYalIMMHUCS TPEICTaBIEHUH O METOAax HAy4yHOrO T[O3HAHHUS MPUPOIbI;
(¢bopMUpOBaHHE  JJIEMEHTAapHbIX YMEHUW, CBS3aHHBIX C  BBIIOJHEHHEM  y4eOHOTo
1a00paTOPHOTO IKCTIEpUMEHTA (MCCIIeIOBAHMUS ),

— (hopmupoBaHMe y ydaluxcs yCTOMUMBOTO MHTEpeca K MpeaMeTaM €CTECTBEHHO

- HAy4YHOT'O IMKJIA (B YACTHOCTH, K (pU3MKE U XUMUH).

Brenenne ¢u3mku m XMMHM Ha paHHEW cTaguu OOyueHUs B 5—6 Kimaccax TpeOyeT HM3MEHEHHUs Kak
¢dbopMBbl U3TOKEHUS Y4eOHOro MaTepuana, TaK M METOIUKU €ro IpernojaBaHus, IMO3TOMY o0co0oe
BHHMaHHE B MPOTpaMMe YJIeIeHO (POHTAIbHBIM SKCIEPUMEHTaIbHBIM 3afaHusiM. [Ipennonaraercs, uto
BaXHOE MECTO B IIpolecce paboThl HaJ KypcoM 3aiiMyT PHUCYHKH DPAa3JIMYHBIX SIBICHHH, OIBITOB WU
M3MEpUTENIbHBIX MPUOOPOB. BoJblIoe KOJIMYECTBO KAaUECTBEHHBIX BOIPOCOB, HCIIOJIB30BAHUE HIPOBBIX
CUTyalluld B TpEnoJaBaHUM JOJDKHO CHOCOOCTBOBATH CO3JAHUIO HMHTEpEca ydyalluxcs K IMpeaMeTy U
CTPEMJICHHIO K €r0 TOHUMAaHHUIO.

JleaTenbHOCTHBIN MOIX0/ K pa3paboTKe copepKaHusl Kypca MO3BOJISET PelaTh B X0/1€ ero

M3YYeHHUsI pAJl B3aUMOCBSI3aHHBIX 3a]a4: 00eCeurnBaTh BOCIPUATHE, TOHUMaHUE U 3alIOMUHAHUE 3HAHUM,
CO3J1aBaTh YCJIOBHS JUIA  BBICKA3bIBAaHUS  IOAPOCTKOM  CY)KICHUH HAy4HOTO, HPABCTBEHHOTO,
ACTETHYECKOTO XapakTepa IO MOBOJY B3aMMOJCHCTBHUS dYellOBE€Ka M MPUPOJBI, YIEISITh BHHUMaHUE
CUTYyallUsM, Te y4alluics JOJDKEH pa3inyaTh yYHHUBEPCAJbHbBIE (BCEOOIME) U YTHIUTApHBIC LIEHHOCTH;
HCIIOJIb30BaTh BCE BO3MOXKHOCTU JJISi CTAHOBJICHMS NMPHUBBIYEK CJIEOBATh HAyYHBIM U HPABCTBEHHBIM
NPUHIUIAM M HOpPMaM OOILIEHHS M JeATeNIbHOCTH. TeM caMbIM CO37al0TCs YCJIOBUS Ui MHTETPaLuu
Hay4YHBIX 3HAHUM O MPUPOJHBIX CUCTEMaX M APYTUX chep CO3HAHUS: XYJ0KECTBEHHOM, HPaBCTBEHHOI,
npaktudeckoil. [lomoOHOe mocTpoeHHe Kypca HE TOJBKO MO3BOJSIET pelaTh 3a7ayd, CBA3aHHBIE C
00y4YeHHEM U pa3BUTHEM ITKOJLHUKOB, HO M HECET B ceOe OOJIBIIION BOCTTUTATEIHHBIN

MOTEHLIMAIT.

Bocnumwisarowas ¢pynkyus Kypcea 3akiiouaercsi B GOpMUPOBAHUHN Y MITAIIINX

MOJIPOCTKOB TOTPEOHOCTH MO3HAHUS OKPYXAIOIIEro MHpa M CBOMX CBS3€M C HUM: 3KOJIOTUYECKU
000CHOBaHHBIX MMOTPEOHOCTEN, MHTEPECOB, HOPM M MPABHIL.

OcHOBHOE cozepKaHHe IMPOrpaMMbl BKIIOYAeT pas3juenbl: «BBeneHue», B KOTOPOM JaeTcs
MIpeJICTaBJIeHHE O TOM, UTO M3ydaroT gpusuka u xumus, «Tena u BeuectBay, «B3auMopeiicTeue

Te», «Du3ndeckre U XUMHUECKUE SBICHU, «HelI0BEeK 1 MPUPOIay.

N3 Bcero koMmIuiekca COBPEMEHHBIX METOJOB IO3HAHUS TMPUPOIBI B Kypce COIepiKaTcs

CBEJICHUS O HEKOTOPBIX U3 HUX: HAOIIOACHUAX, U3MEPEHUX, SKCIIEPUMEHTAX, MOJICIIMPOBAHUU

— W TIOKa3bIBAa€TCS HX B3aMMOCBA3b; MAIOTCS CBEIEHUS O MNpuOOpax U HHCTPyMEHTaX,

KOTOPBIE YEJIOBEK HCIIOJIB3YET B CBOCH MPAKTUUECKOM NEATETbHOCTH.

BoinonHsiss mpomneaeBTHUECKYI0 pojb, Kypc «BBeaeHue B €CTECTBEHHO - Hay4HbIE

npeameTtsl. EcTecTBO3HaHME» COAEPKUT CUCTEMHBIE, @ HE OTPHIBOYHbIE 3HaHUA. boibiioe

BHUMaHHE B HEMYJEJETCS MPEEeMCTBEHHBIM CBS3IM MEXIy HayalbHOW U OCHOBHOM

LIKOJIOW, MHTErPALMY 3HAHUN BOKPYT BEAYIIUX UAEH, ONIPEACIAIOIINX CTPYKTYPY Kypca U
CrocoOCTBYIOMUX (POPMHUPOBAHUIO IIEIIOCTHOTO B3TJIsAa HA MUD.



B kypce narorcs nepsble IPEICTABICHUS O TAKUX IMOHATUAX, KaK «Maccay,

«B3aUMOJICHCTBUEY, «CUIIAY, «IHEPTUSD), «aTOM», KMOJIEKYJIa», «XUMUYECKHUM 3JIEMEHT».
[losy4yaeMble yqamuMucs CBEACHH O BEIIECTBAX U UX NPEBPAILEHUAX MOTYT CIIy>KUTh
NIepBOHAYAIILHOW OCHOBOH JIJIsl IOCTETIEHHOTO OCO3HAHUS MJIEH O TOM, YTO MaTepus U GOpPMEI ee
JIBYDKEHUS! BCET/1a B3aUMOCBS3aHbl, YTO 0OBEKThI IPUPO/Ibl 00Pa3yIOT LIEJIOCTHBIE CUCTEMBI,
OTHOCHTEJILHO YCTOMYMBBIE, HO B TO K€ BpeMs JMHaMHuHble. Hapynienue 3Toi JuHaMU4eCKOn
YCTOMYMBOCTU CUCTEM MOKET IIPUBECTH K HEXKEJIaTENbHBIM NOcaeACTBUAM. Oco3HaHMe 3TOU
UJIEU BXKHO ISl IOHUMaHUSI KOJIOTHUYECKUX IIPOOIIEM.

WuTerpanus pa3anyHbIX €CTECTBEHHO-HAYYHBIX 00JIacTel 3HaHUSI OCHOBaHa Ha

MIPe/ICTAaBICHUH O €IMHCTBE MPUPO/IBI U OOLIEM JIJIsl BCEX €CTECTBEHHBIX HAyK METO/IE MO3HAHUS.
CopepxaHne JaHHOTO Kypca CTPOUTCSI Ha OCHOBE JIEATENIBHOCTHOIO T01X01a. BoBiieuenue
y4dalxcs B pa3Ho00pa3HyIo yueOHYI0, UCCIIEIOBATENbCKYIO U IPAKTUYECKYIO AESITEIbHOCTD
SBIISICTCS YCIOBUEM MPUOOPETEHHS TPOYHBIX 3HAHUH, TPeoOpa3oBaHMs UX B yOeXKICHUS U
YMEHHsI, CTAHOBJIEHHUSI OTBETCTBEHHOCTH KaK Y€PThl JINYHOCTH.

Kypc paccunTan Ha 68 y4eOHBIX 4acoB, B TOM 4ucIIe B 5, 6 ki1accax mo 34 y4eOHBIX yaca.

B cooTBeTcTBHY € Y4eOHBIM IJIaHOM Kypcy «BBezieHre B eCTECTBEHHO - HaAy4YHbIE

npeaMeTsl. EcTecTBO3HaHME» MpeAIecTBYeT Kype « OKpysKarolui MUP», BKIFOYAIOIINN
HEKOTOpPBIC 3HAHUS U3 00acT GU3UKH, XUMUHU, aCTPOHOMUU. B CBOIO 04epenb, copepranme
Kypca «BBelieHue B €CTECTBEHHO-Hay4HbIE PEAMETHI. EcTeCTBO3HAHUEY, SABISIACH
MPOIEAEBTUUECKUM, CITYKUT OCHOBOM /ISl HOCTIEAYIOUIET0 U3yUeHUs! KypcoB GU3UKH U XUMHHU B
OCHOBHOM IIKOJIE.

COAEPKAHUE OBYYEHUA

S kmace
Bsenenue

IIpupona xuBas u HexuBas. SIBieHHs npuponbl. YenoBek  — 4acTh npuponbl. BimsHue
yesioBeKa Ha npupoay. Heo6xoanmMocTs n3yueHus Npuposl U OEpeXHOro OTHOIIEeHUs K Hel. OxpaHa
npupoibl. Pu3nKa U XUMHSI — HayKH 0 npupoje. Uro usyyaer ¢pusuka. Tena u Bemecrsa. YTo nzyvaer
xuMus. HayuHble MeTOJbl M3y4eHUs NPHUPOJbI: HAONIOJEHHE, OIBIT, TEOpUs. 3HAKOMCTBO c
IPOCTEHIINM (PU3HUYECKUM U XUMUICCKUM 000pyI0BaHUEM (ITPOOUpKa, KOJi0a, 1ab0paTOPHBIN CTaKaH,
BOPOHKA, MUIIETKA, NINATelb, [NIACTMACCOBBII U METAJUNIMYECKUI IITATUBBI, ACpXKATeIb I
npobupok). HarpeBatenbHblil mprbop, ocooeHHoCTH Tu1aMeHu. [IpaBuia HarpeBaHus BEIIECTBA.
W3mepurenbHble TpUOOPHI: JIMHEHKa, N3MEPUTENIbHAS JIEHTA, BEChI, TEPMOMETP, MEH3ypKa (€ IMHHLIbI
U3MEpEHUH, IIKana npuodopa, 1eHa JIeleHus, Ipeie U3MEPEHUH, IpaBuia MoJIb30BaHMUS).

JlabopaTopHbie pabOThHI

e Omnpenenenue pazMepoB GU3HUUECKOTO TeTa.

e li3mepeHue oObeMa KUIKOCTH

e li3mepenue o0Bema

TBEP/Oro Tea.
Tena u BemecTsa

Xapakrepuctukun Ten W BemectB (dopma, oObem, 1BeT, 3amax). Opranmueckue U
HeopraHuyeckue BelecTBa. TBeproe, KUAKOe U razoo0pa3HOe COCTOsIHMS BelecTBa. Macca Tena.
Maccsl pa3nuuHbIX Tel B Ipupoje. DTanoH Macchl. Becol. Temneparypa. TepMomeTpsl.

JenumocTh BemiecTBa. Mosekyibl, aToMbl, MOHBI. IlpeacraBieHue o pa3mepax YacTHIL
BellecTBa. J[Bwkenue uvactuil BemiecTBa. CBsi3b CKOPOCTH JIBHKEHHMS YacTHUIl C TEMIIEpaTypoOu.
Huddysus B TBepAbIX Tenax, )KMIKOCTAX U ra3ax. BzammoneiicTBue uacTull BellecTBa U aTOMOB.
ITosicHeHHEe CTPOECHMS U CBOMCTB TBEPABIX TEII, )KUAKOCTEN U ra30B C MOJICKYJISIPHON TOYKH 3PEHUSL.
Crpoenue aromMa M MOHA. XMUMHUYECKHE 3JIEMEHThI (KHCIOPO, a30T, BOAOPOJ, XKele30, aTOMUHHM,
Menb, Gpocdop, cepa). 3HaAKK XUMHUYECKUX dieMeHTOB. [lepuonndeckas cucrema J{.11.Menneneena.
IIpocTble U ciioXkHBIE BeliecTBa (KUCIOPOA, a30T, BOJA, YIIIEKHUCIIbIN ra3, IOBapeHHas! COJb).

Kucnopon. I'openne B kucinopome. dorocunres. Bogopoa. PactBopel n B3Becu. Boxa.
Bopna xak pactBoputens. Ounctka npupoaHoii Boasl. Bozayx — cmeck ra3oB. [InmoTHOCTE BelecTsa.

JlaGopatopHbie paboThI

CpaBHeHHUE XapaKTEPUCTHK PU3NUECKUX TeIl.



HaOuroieHne pa3nunIHbIX COCTOSTHUN BEIIECTBA.

W3mepenue teMriepatypsl BOJBI H BO3IyXa.

HaGroieHne 1emuMoCTH BeIecTBa.

HaGmronenue sisnenus nuddysuu.

HaOnroeHue B3auMOACHCTBUS YACTHIL PA3JIUYHBIX BELICCTB.
Habmtoienue ropeHust.

Pa3nenenne pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUIBTPOBAHUEM.
Omnpenenenre IIOTHOCTH BEIIECTBA.

BzanmoneicTeue Ten
H3meHeHne CKopocTH U (hOPMBI Tell IPU UX B3aUMOAeHCTBUH. JlelicTBUE U POTUBOCHCTBHE.
Cuna xak XapakTepuctuka B3aumozeictus. uHamomeTrp. Hpl0TOH — equHUIA M3MEpPEHUS! CHUJIBL.
Nuepuus. [IposBienue nHepuyy, IpuMepsl €€ ydera U IpuMeHeHns. Macca kak Mepa MUHEPTHOCTH.
I'paBuTanmonHoe B3aumojeicTeue. ['paBuranmonHoe B3aumosnelicteue u Beenennas. Cuia
TSDKECTH. 3aBUCUMOCTh CHJIBI TSKECTH OT MAacChl.DJIEKTpHuYecKoe B3aumojeictBue. OO0bsicCHEHHE
3JEKTPUYECKOTO B3aMMOICUCTBHS HA OCHOBE JIEKTPOHHON TEOPHH.

Onektpuzarust Ten TperweMm. llepemada SIEKTPUYECKOTO 3apsia MPH CONMPUKOCHOBEHUH.
B3anmMopeiicTBre OAHOUMEHHO U PAa3HOMMEHHO 3apSKEHHBIX TEll.

MaruutHoe B3auMoAeiucTBUE. [I0CTOSSHHBIE MATHUTBI, UX JEUCTBUE HA kKeJe3Hble Tena. [1omrockl
MAarHuTOB. MarHuTHbIE CTpEeiIKHh. 3eMiid Kak MarHuT. OpueHTupoBaHue no kommnacy. I[Ipumenenue
MOCTOSIHHBIX MarHuToB. Cuiia TpeHUsl. 3aBUCUMOCTb CHJIBI TPEHHUS OT CHJIbI TSDKECTH U KauecTBa
00paboTku moBepxHOCTei. Ponb TpeHusi B mpupone u TexHuke. CrocoObl YCUIICHUS W OCIIA0JICHHS
TPEHHUSL.

Hedopmarus. Paznmuunsie Buabl aedopmaruu. Cuia yrnpyrocTu, €€ HampaBlieHHe. 3aBUCHUMOCTh
CWJIBI yIpyroctu ot nedopmanuu. JlaBneHue Tena Ha OMOpy. 3aBUCHUMOCTH JABIICHHUS OT TUIOIIATU
onopsl. [Tackans — eqununa u3mMepenus nasienus. [lepenava naBieHus )KUIKOCTAMH U ra3aMy. 3aKOH
[Mackans. JlaBinenue Ha rmyOuHe xuakoctu. Coodaromuecs: cocybl, UX PUMEHEHHE. ApTepranbHOe
napiieHue. JlefcTBHe JKUAKOCTEH Ha IMOTPYKEHHOE B HUX TeJO. ApXuUMeIoBa CHia. 3aBUCUMOCTD
apXUMEIOBOM CHIIBI OT POJIa )KHUJIKOCTH B OT 00beMa MOTPYKEHHON YacTh Tesa. Y CIIOBUS IUTaBaHUs
TeJl.

JlaGopaTopHbie pabOTHI

e HaOnronenue BOSHUKHOBEHHS CHIIBI YIIPYTOCTH MPH AepOpMaIivu.
e lI3mepeHue cuisbl.

e l3MepeHue cHIIbl TPEHUSI.

HaGmronenne B3auMoIeCTBUS HAAJIEKTPU30BAHHBIX TEI.
HaOmronenre MarHuTHOrO B3aUMOIEHCTBHS.
Ornpenenenue qaBieHus TeIa Ha OMOpY.

N3MepeHne BbITaTKUBAOIIEH CHIIBIL.

OT 4ero 3aBUCHUT BBITAJIKHUBAIOIIAs (apXUMeI0Ba) cuiia?
BrisicHenue ycioBust miaBaHus TEIL.

Dusuyeckue u XumMudeckue A61eHus
MexaHnueckue siBJICHUs

Iloustrie 00 OTHOCHUTEIBHOCTH MEXAaHHUYECKOTO JBHXCHUA. Pa3H006pa3HHe BH/IbI
MEXaHUUYECKOro JBIWKEHHs (NPSAMOJIMHENHHOE, KpPUBOJIMHEWHOE, [BHXXEHHE 110 OKPY>KHOCTH,
kosiebaTesbHOe). MexaHuueckoe MIBM)KEHHE B mpupoje U TexHuke.IlyTb u Bpems IBUKEHMS.
Ckopoctb nBHXeHHA. PaBHOMepHOE, YCKOPEHHOE M 3aMEIJICHHOE JABMKEHMS.3BYK KaK HCTOYHHMK
uHpopManuu 00 okpyxaromeMm wmupe. Vctounmku 3Byka. KoneGanme — HEOOXOIMMOE YCIIOBHUE
BO3HUKHOBEHUS 3BYKa.
Otpaxenue 3Byka. 9xo0. ['osoc u ciyx, ropTaib U yxo.

JlaboparopHbie pabOTHI

e Brruncnenue ckopoctu Opycka.
e HalGmoneHrne OTHOCUTENEHOCTH JBUKEHUSI.

e HabmioneHne HCTOYHUKOB 3BYKA.



TerutoBbIe SIBIICHUS

N3menenne o6beMa TBEPIBIX, KUAKUX M Ta3000pa3HBIX TN MPU HATPEBAHUU U OXJIAKICHUH.
VYyeT TemioBoro paciMpeHus U UCIOIb30BaHUE €ro B TeXHUKe. [lnaBnenue u otBepaeBanue. TasHue
CHera, 3aMep3aHue BOJbI, BBIIUIABKA YyTyHa W CTajd, M3TOTOBJICHHUE JAeTalleld OTIMBKOM. Mcmapenue
xuakocted. (OxnaxaeHue xxujakocren npu ucnapennu.) Konnencauus. Tennonepenaya.

JlaGopatopHbie pabOThI

HaGmonenne n3MeHeHus 00beMa KUAKOCTEH U Ta30B P HATPEBAHUU U OXJIAXKICHUH.
HaGmoienne n3MeHeHs JTMHBI Tella IPU HAarPEeBaHUHU U OXJIXKICHHH.

HarpeBanue cTekJISHHON TPYOKHU.

OTnMBKa UTPYIIEYHOTO COJ/IATHKA.

Habmronenue 3a miaBjiieHUEM CHera.

OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJIKOCTH?

L4 Ha6J'II-OI[€HI/IC OXJTAXKJACHUA JXUAKOCTH IIPU UCITAPCHUU.
L4 Ha6J'II-OI[eHI/IC TCIIOIIPOBOAHOCTH BOJABI U BO3AyXa.
B PE3YIbTATC U3YUCHUS IIPCAMETA «EcTtecTBO3HAaHUE» B 5 Kjlacce O6y‘l&IOH.[PII>iCH HAY4YIUTCH:

MexaHnYeCcKHEe SIBIICHUS

*  pacmo3HaBaTh MEXAaHUYECKUE SIBICHHUA U OOBSICHATh HAa OCHOBE HMEIOIIUXCS 3HAHUU
OCHOBHBIC CBOWCTBAa WJIHM YCJIOBUA IPOTEKAHUS ITUX SBJICHUW: PABHOMEPHOE MPAMOJUHEITHOE
JBUKEHHE, CBOOOTHOE MaJIeHUE TeJ, UHEPIHs, B3aUMOICHCTBUE T, Mepeaada JaBiIeHHs TBEPILIMU
TeJaMH, KUJIKOCTSIMH U Ta3aMH, INIaBaHUE TeJl,

*  ONHCHIBATh M3yUYEHHBIC CBOMCTBA TET U MEXaHWYECKHUE SIBICHUS, MCIONB3Ys (pu3nueckue
BEJIMYMHBI: MyTh, CKOPOCTh, Macca Teja, IJIOTHOCTh BEILECTBA, CUJA, JABJIEHUE, CUJIa TPEHUS; MPHU
OMKCAaHUU TPABUIBLHO TPAKTOBATh (PM3MUYECKUN CMBICT HCIOJB3YEMBIX BEIMYUH, UX OOO3HAYCHUS U
€IMHHULIbI U3MEPEHHUS;

*  aHAJM3UPOBATh CBOMCTBA TEJI, MEXAaHUUECKHUE SIBJICHUS U MPOLIECCHI, UCIOJIb3YS
¢uznueckue 3akoHbl: 3aKoH [lackans, 3akoH Apxumena;

*  pemiath 3a/1a4M, UCTIONB3Ysl (OPMYJIbI, CBSI3bIBAIOIINE (DU3NICCKHE BETMYMHBI (ITyTh,
CKOpOCTB, IJIOTHOCTh BEIIECTBA, IABIICHHE); Ha OCHOBE aHANIMW3a YCJIOBUS 3aJa4d BBIACISATH
(busnveckre BEIMIUHBI U (OPMYJIbl, HEOOXOAMMBIE IS €€ PEeIICHHS, U TIPOBOJIUTH PACUETHI.
OOy4aronuiicst NOJTYIUT BO3MOXKHOCTh HAYIHTHCSL:

*  HCIOJIb30BaTh 3HAHUS O MEXaHMUYECKUX SBJICHUSAX B MMOBCETHEBHOM KU3HU TSl 00CCTICUSHHSI
0€30MacHOCTH TIPH OOpaIIeHUH C MPUOOPAMH W TEXHUYECCKHUMH  YCTPONCTBAMM, IJII COXPaHCHUS
3II0OPOBbSI U COOJTIOJICHHS HOPM KOJIOTUYECKOTO TMOBEICHUS B OKPYXKAOIIEH cpelie;

*  TIPUBOJIUTH MPUMEPHI MPAKTHUECKOTO UCTIOIH30BAHUS (PU3UIECKUX 3HAHUH O
MEXaHUUECKUX SBJICHUSAX U (PU3NICCKHUX 3aKOHAX;

* mpuémam moucka M (HOpMYyITUPOBKU JTOKA3aTEIBCTB BBIIBUHYTHIX THUIIOTE3 M TEOPETUUCCKUX
BBIBOJIOB HA OCHOBE SMITUPUYECCKH YCTAHOBIICHHBIX (h)aKTOB;

*  paspemarh MpobJeMy Ha OCHOBE MMEIOIIUXCS 3HAHWW 10 MEXAHHWKE C HCIOJIh30BAHUEM
MaTeMaTHYECKOTO amnrapaTa, OllEHUBATh PEabHOCTh MOJyUYEHHOTO 3HAUCHUS (PU3HUECKON
BCIIMYNHBI.

TennoBwle SBIEHUS

*  pacrio3HaBaTh TEIUIOBBIC SIBJICHUS M OOBSCHATH Ha OCHOBE MMEIOIIMXCSI 3HAHWH OCHOBHBIC
CBOWCTBA UJTM YCIIOBUS MPOTEKAHUS ITHX sBIeHUN: T dy3us, uaMeHeHue oobEmMa Tei npu
HarpeBaHuM (OXJXKICHUH), OOJbINAas CXKMMAEMOCTh Ta30B, Majas C)KMMAEMOCTh JKHJIKOCTEH U
TBEPJBIX TEJ; UCTIAPEHHE, KOHJICHCAIIM, TJIaBJICHUE, KpUCTaJTU3allus, KHUIIEHHE,

pa3IuYHbIE CIOCOOBI TETUIONIEPE/IAYH;

*  ONHCHIBATH U3yYCHHBIC CBOMCTBA TEJ M TEIUIOBHIC SIBJICHUS, UCTIONB3YS (GUINUCCKYIO BEIMIHHY
- TeMIepaTypa;

* QaHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS U MPOLECCHI;

*  pa3nMyYaTh OCHOBHBIC MPU3HAKHA MOJIEJICH CTPOCHUS Ta30B, )KHIKOCTEH U
TBEPABIX Tes; OOyUaromUiCs MOTYYUT BO3MOKHOCTh HAYUUTHCS:

*  HCIOJB30BaTh 3HAHHUSA O TEIUIOBBLIX SBJIEHUAX B ITOBCEIHEBHOM JKHM3HH IS OOECIIeUYeHHUs




0€30I1aCHOCTH npu O6paI_I_IeHI/II/I C HpI/I60paMI/I N TCXHHUYCCKUMU YCTpOﬁCTBaMH, AJId COXpaHCHUA



300POBbLA U CO6J'IIOI[€HI/I$[ HOPM 3KOJOT'HYCCKOI'O ITIOBCACHUS B Oprxcanmeﬁ Cpeac;
® IMPUBOAUTE IMPUMEPBI NPAKTHYCCKOI'O HUCIIOJb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAHWHI O TEIJIOBBIX
SIBJICHUAX,
° HpI/IéMaM IIOMCKa U (bOpMyJ'II/IpOBKI/I AO0Ka3aTCJIbCTB BbBIJIBUHYTBIX T'HIIOTC3 U
TCOPCTUUCCKHX BLIBOJJOB Ha OCHOBC OMITMPHUYCCKU YCTAHOBJICHHBIX Q)aKTOB;
® pa3pc€iaTrb HpO6JICMy Ha OCHOBE MMEIOIUXCS 3HAHUI O TEIJIOBBIX SIBICHMSX.

DNeKTPUYeCKNe U MArHUTHBIC SBICHUS

*  pacrmo3HaBaTh M OOBSICHATH HA OCHOBE MMEIOLINXCS 3HAHUN OCHOBHBIE CBOMCTBA MU
YCIIOBUSI TPOTEKAHUS SIBJICHUH: IICKTPU3aINs TeJ, B3aNMO/ICHCTBUE 3aps/I0B, B3aUMO/ICiCTBIE
MarHuTOB;

*  aHAIM3MPOBAaTh CBOMCTBA TeJN, OJICKTPOMArHUTHBIC SIBICHHS

u rpouiecchl; OOyyarouiics MOIYYUT BO3MOXKHOCTh HAYUYUThCSI:

*  HCIONIb30BaTh 3HAHUS 00 JJIEKTPOMArHUTHBIX SIBJICHUSAX B IMOBCETHEBHOM JKU3HU JUIS
oOecrieueHnss 0€30MACHOCTH MpPU OOpALIEHUH C NMPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JUIS
COXpaHEHHs 3[J0POBbsI U COOIIOIEHHUST HOPM 3KOJIOTHUECKOT0 ITOBEJICHUS B OKpY KaloILeil cpese;

* NPUBOAUTH  TNPUMEPHl  MPAKTHYECKOTO  HWCIOJB30BaHUA  (PU3MYECKUX  3HAHHUU
(0] BHCKTpOMaFHI/ITHBIX SABJICHUAX,
* mpuéMam Noucka u GOpMYIUPOBKH J0KA3aTEIbCTB BHIIBUHYTHIX THIIOTE3 U
TGOPCTI/I‘IGCKI/IX BBIBOJIOB HAa OCHOBEC 3MHI/IpI/I‘ICCKI/I yCTaHOBHeHHbIX q)aKTOB;
* paspemiaTh NpoOJIEeMy Ha OCHOBE MMEIOIIUXCS 3HAHUM 00 3JIEKTPOMArHUTHBIX SBJICHUSX.
6 Kaacc

OIEeKTPOMArHUTHEIC SIBJICHUS

DNEeKTpUUECKUN TOK KaK HAaIlPaBJIEHHOE JBMKEHHE 3apsyKEeHHbIX yacTull. HampspkeHue kak ycioBue
BO3HUKHOBEHUE JIEKTPUYECKOr0 TOKA. VICTOUHMKH ITOCTOSHHOI'O U IEPEMEHHOT0 ToKa. Cuila Toka,
€IMHULA Hu3MepeHus cuibl Toka — 1 ammep(A). Ilpumepsl pazauyHbIX 3HAYEHWH CHIIBI TOKA.
Hanpsokenue, eqununa u3Mepenus HampspbkeHust — 1 BosibT(B).IIpumMeps! pa3znuuHbIX 3HaYeHUIH
HalpsDKEHUs. AMIIEPMETP U BOJIBTMETD, BKIKOYEHUE aMIEPMETPAa U BOJBTMETPA B JJIEKTPUYECKYIO
Lenb JUIsl U3MEPEHUsl CUJIbl TOKa W HanpspkeHWs. [IpOBOAHMKM M IMAIEKTPUKH: ONPEIEIICHUS,
npuMepsl U npuMeHeHus. CoCTaBHbIE YacTH AJIEKTPUYECKUX Lenel U ux o003HAUEeHHs Ha CXEMeE.
ITocnenoBarenbHOE M MapaJlICIbHOE COEAMHEHUE IPOBOJHUKOB, MX OTJIMYHUA, MCIOJIb30BAaHUE B
pasnuuHbIX nensx. HarpeBarenbHoe aelcTBHE TOKA, €ro MPUMEHEHHE B OBITOBBIX NpUOOpax.
MaruutHoe [EHCTBUE TOKA. OJEKTPOMAarHWThl, HUX IpuUMEHeHHe. JlelicTBMe MarHura Ha
anekTpudyeckuil Tok.IIpuMeHeHue 3TOro JeHCTBUS B YCTPOWCTBE W3MEPUTENbHBIX NPUOOPOB,
AJIEKTPOJBUraTelsl. XMMUYECKOE AEUCTBUE TOKA U €ro IPUMEHEHHUE.

JlaGopaTopHbie pabOThHI
e [locnenoBarenbHOE COETMHEHNE
e [lapannenbHoEe COETMHEHUE
e HalGmoneHnue TemioBoro 1eHCTBUS TOKa
L HaGHIOI[eHI/Ie MarHuTHOI'O I[GI\/JICTBI/ISI TOKa
e HalGmoneHne XMMHYECKOTO IEUCTBUS TOKA

CBeTOBBIC SBJICHUS

CgetoBbie sBiieHHs. CBET KaK MCTOYHUK MH(POpMAIUU YEIOBEKAa 00 OKPY’KAIOIIEM MHpE.
Hctounuku cBeta: ropsune u xonognsle. OOpa3oBaHue TE€HU OT mperpaabl. [IpoxokaeHue cpera
CKBO3b OTBepcTHe. OOBSICHEHHE COJTHEYHBIX M JIYHHBIX 3aTMEHUW. 3epKallbHOE M PacCesHHOE
otpaxeHnue. lIposBieHne 3aKkoHa OTpakeHUs! B JACHCTBUHU 3€pKajl. 3epKajia IJIOCKUE, BBIMYKIIBIE U
BOrHyThie. CBOMCTBO 3€pKaJl U3MEHITh HAMpPAaBJIICHHE CBETOBOTrO IMydYka. lcmosb3oBaHue 3epkal.
XapakTtep n300paxeHus! B MIOCKOM 3epkane. OObscHEeHHE BO3SHHUKHOBEHHS MHHUMOTO C MOMOIIBIO
MOCTpoeHUs. SIBIeHUE MpeToOMIICHHS cBeTa. MI3MeHeHre HampaBlieHUsI CBETOBOTO JIy4a IpH Mepexoie
U3 OJIHOM cpefibl B APYyTYyIo. Pa3inuuHble TUIIBI TUH3: coOuparomue u paccenBaroiue. OoKyc TUH3BI.
YBenuuenue nuH3b1. Pazinudne B n1300pakeHUU IpeIMETa B JIMH3E B 3aBUCUMOCTH OT UX B3aUMHOTO
pacnosoxeHus. HasHaueHue 1 UCIoNb30BaHUE ONTHYECKUX MPUOOPOB: poToamnmapaTa, IPOEKTOPOB,
MHUKPOCKOIIa, TEJIECKOTNa; MCIOJIb30BaHUE B MX KOHCTPYKIIMHU JIMH3 U 3epkai. CTpoeHue riiasa,
HEKOTOpbIe (DYHKIIMU €ro OTAENbHBIX YacTell. M3o0paxkeHue, moixyyaemoe Ha cetyaTke. Hemocratku
3peHust: OJU30PYKOCTh M IaTbHO30PKOCTh; UCIIOJIb30BAaHUE OUKOB JIJIsl X HCTpaBiieHus. Pa3noxkenue
6emoro cBeta ¢ momoirsio npusMbl. Crektp. [lopsmok crnemoBaHus HBETOB B criekTpe. Pamyra.




OObsicHEeHHUE 11BETA TEl.
JlabopatopHbie pabOTHI

CBer u TeHb

OtpaxeHue cBeTa 3epKajoM

[Tonyuyenue n3zo0paXkeHUs MpeaMeTa B IIIOCKOM 3epKaie
HaGmoneHue 3a npesioMeHue cBera

Habmtonenue u3obpaxeHuil B TMH3eE

XuMHuecKre ABJICHUS

XUMHYECKUE PEAKIMU KaK MPOIECChl 00pa30oBaHUsl OJHMUX BEUIECTB U3 Apyrux. [Ipusznaku
XUMUYECKUX SBJICHUN U yCIOBUA UX TIpoTekaHus. OObSICHEHUE MPOTEKAHHUS XUMHUECKUX PEAKITHH C
MOJIEKYJISIPHOM TOUKH 3peHus. Pacnaj BemecTB ¥ MOJIEKYJ Ha aTOMBI WJIM MOHBI, 00pa30BaHUE U3 HUX

HOBBIX BemlecTB. CoxpaHEHHME MacChl BEUIECTB B XMMHUYECKMX peakuusx. [loBropenue 3HaKoB
XMMHUYECKHX 3JIeMEHTOB. Peakuuu coenvHeHust U paznokeHus. OKCUABI KaK CIOXHBIE BEUIECTBA,
COCTOSIIIIME U3 JBYX XMMHUYECKHX JJIEMEHTOB, OJWH W3 KOTOPBIX Kuciopox. [Ipumepsr Hambonee
pacIpoCTPpaHEHHBIX OKCHAOB, UX pPAacCHpOCTPAaHEHHUE B TMPHUPOJE MU HCIONb30BaHHE. OCHOBHBIC
CBEJICHUS O KHCIIOTaX, MPUMEPbl Hanboiee pacipoCTPaHEHHBIX KUCIOT. MCHonb30BaHME KHCIOT B
HapoIHOM Xo3siiictBe M ObITy. IlpaBuna oOpamienuss ¢ HuMu. PacnosnaBanue kuciot. OOmime
CBEJCHUS 00 OCHOBAHUSX, PACTBOPHMBIE OCHOBAHHMS- LIIEJIOYH; H3BECTKOBAs BOJIA, TallIeHHAs U3BECTb.
[IpuMeHeHHe OCHOBaHUS B HAapOJHOM XO3AWCTBE W B ObITYy. IIpaBmiia oOpalieHus ¢ OCHOBAHUSMH.
PacriosnaBanme ocHoBaumii. Peaknms nefitpanusammu. Coiu Kak CIOXKHBIE BELIECTBA B COCTaB
KOTOPBIX BXOZST HOHBI METAJUIOB M KHCJIOTHBIX OCTAaTKOB. [IprMepsl coseli 1 pacipocTpaHeHHE UX B
npupose. CBoiicTBa U MPUMEHEHHUE Psijia COJICH: OBapEHHOM COJIH, COABI, METHOTO KyIopoca U JIp.
Benxu, *KUpBI ¥ yriIeBOAbl KaK BaXHEWIINE MUTATEIbHBIC BEIIECTBA U OpraHM3Ma YellOBEKa.
[TpoucxosxkaeHue NpUpoIHOTO ra3a, HeTH, YT KaK IPOJYKTOB THUEHUS pa3IMYHBIX OPraHUYEeCKUX
OCTaTKOB 0e3 T0CTymna BOo3/ayXa Npu OobInx AaBieHusX. Hanbomee BaxxHbIE MECTOPOKACHUS ra3a U
HedTH B Poccuu, uX 3HaueHHE KaK MCTOUYHUKOB JUIS TMOJYYEHHUS pa3IMYHBIX BUIOB TOIUIMBA Kak
BXHEHUIIIETO CBHIPHSI U XUMUYECKOH MMPOMBIIIUIEHHOCTH.

JlaboparopHbie pabOTHI
e JleiicTBUE KUCIOT U OCHOBAaHUMN HA MHIAUKATOPbI
e [IpoBepka pacTBOPUMOCTH COJIEH B BOjIE
e Pacno3HaBaHue kpaxmana
Yenosek u npupoa
3aa4yn, KOTOpbIE pelIaeT aCTPOHOMUS, 3HAKOMCTBO CO 3BE€3/IHBIM HEOOM, co3Be3us. J(peBHue
ACTPOHOMHUYECKHE UHCTPYMEHTHI U COBPEMEHHBIE METO/IbI ACTPOHOMHUYECKUX HccienoBanuii. Omnpoc:
HaxXOKJIeHWEe Ha M300paKeHHH CO cjaiiia 3Be3IHOTr0 HeOa M3BECTHBIX co3Be3auii. KapTa 3Be3gHOro
HeOa. HaxoxxneHne Ha KapTe co3Be3lnii Hambosee SpKUX 3Be3A. A3UMYT U BBICOTA CBETHII, MX
orpesieNieHue ¢ MOMOIIbI0 acTpoisionu. [IpakTudeckue ykazaHus MO M3TOTOBJICHHUIO aCTPOJISOHH.
Comnre. IlepBrie npeAcTaBiaeHUs 0 €T0 COCTaBE U TeMiiepaType. 3MeHeHus: COIHeUHOM aKTUBHOCTH.
Coumniie u xxu3Hb Ha 3emiie. ConHeyHas cucteMa. CTpOeHHUE COJIHEUHOM CUCTEMBI. JIBHKeHne 3eMiTn
:BpallleHue BOKPYT CBOEH ocu U BpaieHue Bokpyr ConHia. [[puuuHbl CMEHBI THS U HOUU, BpEMEH
roaa. Jlyna — ectecTBeHHbIN CIyTHUK 3emuid. J[BuxkeHue JIyHbI BOKpYr 3emMiiM M BOKPYT CBOEH
OCH.
OtcyTtcTBUe aTMOCc(hepsl U CBSI3aHHbIE ¢ ATUM (pu3nueckue ycnoBus Ha JlyHe. @a3bl JIynsl. OCHOBHBIE
3Tarbl KOCMUYECKUX UCCIIEIOBAHUMN.

3eMJIs - MECTO OOMTAaHHUS YEJIOBEKA
Crtpoenue 3eMHOro Iapa. YBeIUWYEeHHE TUIOTHOCTH M TeMIeparypbl ¢ rinyounoil. CocTtaB
rugpocdepbl. Poms  tuapochepsr s ku3HM  Ha  3emute.  McciieZoBaHUST  MOPCKHX
IIyOHH.

CynoxoxactBo. IIporeccsl, mporcxoasiiue B 3eMHBIX HEApax W B Tuapochepe, UX BIUSHUE HA KHU3Hb
Jo1el, He0OXO0IMMOCTh UX U3YYCHHUS.
CocraB u ctpoenne armocheprl. Atmocdeproe nasnenue. Onsit Toppuderm.
[ToBTOpenue ompenenenus AaBieHus. PaboTa Hag KauyeCTBEHHBIMH BOIIpOocaMu. bapomeTpsr:
PTYTHBINM U aHEPOU, UX MPUHIMI JeHCTBUSA. EquHUIBI n13MepeHust aTMOC(PEPHOTO 1aBJIECHUSI.
Copepxxanue BOIAHOrO mapa B arMocdepe. HeHachleHHBIA Y HACBILEHHBIA



nap. OTHOCHUTEIbHAS BIJIAXHOCTb BO3AyXa. BIa)kHOCTh H3MEpeHUs
BII&XHOCTH Bo3ayxa. l3mepenue



OTHOCUTEJIBLHOM BIAXKHOCTU BO3/1yXa C IIOMOILBI TUTPOMETPOB, IICUXPOMETPOB.
Tyman, obnaka, 70Xk, poca- 00bICHEHHE IPUYNH UX BO3HUKHOBEHU. [ po3a, MOITHHUEOTBO/.
OTanel CTAaHOBJICHUS U Pa3BUTHs aBUALIMU. BeIiaromuecs JIETYMKU U KOHCTPYKTOPBI CAMOJIETOB.

YenoBek JONOIHIET NPUPOLY
AHanu3 pe3yJabTaToB KOHTPOJIBHON padOThI « 3eMJIsl — MECTO OOUTaHUS YEJI0BEKa». 3HAKOMCTBO
C MPOCTBIMU MEXaHU3MaMHU (pblYar, HaKJIOHHAas MJIOCKOCTb, OJl0kK). Ha3HaueHne npocThix
MEXaHU3MOB.
Omnpenenenue MmexaHnueckoi pabotel. Enunnibl pabotsl. PaccMoTpenue npuMepoB, B KOTOPBIX
COBepIIaeTcs MexaHnueckas pabota. Perienue 3a1a4 Ha BBIYMCICHUE MEXaHUYECKONW PabOTHI.
OHeprueil o00nagaloT Tena, CIOCOOHBIE COBEpPHIMTH pPadOTy. Buabl MexaHMYECKOW SHEpPIruu:
KUHeTHYecKas, NOoTeHuuanbHas. OT 4Yero 3aBUCAT ATU BUAbl 3Hepruu? VICTOYHHMKM DSHEprum.
PaznuynHble BUABI MCTOYHMKOB SHEPTUU: COJHEYHAsh SHEPIHsi, MUHEPAJbHOE TOIUIUBO, SJAEPHOE
roptouee. BocrnonHsiemMble MCTOUHUKU >Hepruu. [luineBapeHre Kak MpoLEcC BOCIOIHEHHS SHEPTHH
4EJI0OBEKOM.
3HayeHUe COJIHEYHOM SHEpIruu AJIs )KU3HU Ha 3eMile.

TemnuioBble IBUTATENU-MAIIMHBL, TPEOOpa3yIONIUe YHEPTUIO TOIUIMBA B 3Hepruu. JIBmkenus. U3
UCTOpUM TemIoBbIX nBurareneil. I[laposele mammubl J[x.Yarra, WU.M. IlonzyHoBa. IlpumeHenus
COBPEMEHHBIX TEIUIOBBIX JBUTATEIICH.

Pounb snexTposHepruu B )KU3HU 00IIecTBa. BHUIBI 271€KTPOCTAHITHIA.

Yto Takoe aBTOMaTHYECKOE YCTpOorCcTBO. MIlmocTpanus 1eicTBUS aBTOMAaTOB HA KOHKPETHBIX
npumepax. [Iprumepsl HCIIOIB30BaHNS aBTOMATHUECKUX YCTPOHUCTB B HAyKe, HA TIPOU3BOJCTBE U B OBITY.

CpenctBa cBs3u. CBenmeHus u3 ucropun ux pa3Butusa. Tenerpad. Temedon. Haznauenue
MUKpPO(OHA U TPOMKOTOBOPUTENS. Paano u TeneBuaeHue.

Briparomuye ecTecTBOMCIBITATENH, UX POJb B CO3JAHMM OCHOB €CTeCTBO3HAaHUA. OCHOBHBIE
HaIpaBJICHUs] COBPEMEHHBIX HAYYHBIX HCCIEIOBAHUHN B 001aCTH (DU3UKH U XUMHUH.

HeobGxomuMocTh  co3maHuMs  UCKYCCTBEHHBIX — MarepuaioB. [IpuMepbl  HCKYCCTBEHHBIX
MaTepHUaIoB U MX UCIOIB30BAaHUE: KEpaMHKa, (DePPUTHI, CBEPXIIPOYHBIC CIUIABHI, UCKYCCTBEHHBIC
anMasbl, )KUJKHE KpUCTAILIBI U T.1. CBefieHHsl 0 crioco0ax BhIpAIllMBAHUS HCKYCCTBEHHBIX
KpuctamioB. UHCTpyKLMsI O MTPOBEACHHUIO JOMAIIIHETO OIbITA MO BhIPAIIMBAHUIO KPUCTAJLIA.

[Tonumepsl. [lonuaTuneH, NOMUXJIOPBUHIII, TOJIUCTUPOI U IPYTHE MIIACTMACCHI.

HatypanbHble 1 XuMU4eCKHe BOJIOKHA. VICroNb30BaHNEe ITUX MAaTEPUAIIOB B OBITY.
PacrioznaBanue mpupoAHBIX U XMMHYECKHUX BOJOKOH. Kayuyk, ero cBoiicTBa M MOJy4YeHHE.
Bynkanu3zaius kaydyka, pe3uHbl, Y00HHTA.

OcHoBHbIE (AKTOPBI BPEJAHOTO BIMSHUA JESATEILHOCTH YeNIOBEKa Ha OKPYXKAIOIIYI0 Cpeny.
DKonornyeckue KatacTpobl, BOGHHbIE AeWcTBUS. Bpennbie BEIOpOCH pou3BoacTBa. HeobxonumocTs
KOHTpOJISI 32 COCTOSIHMEM aTMocdepbl U OCHOBHBIE CIIOCOOBI ero ocyiectBieHus. HeoOxoaumocTtsb
O0pBOBI C 3arpsI3BHEHUEM OKPYIKAIOIIEH Cpe/ibl.

HeoOxoaumMocTh 3KOHOMUU NPUPOIHBIX PECYPCOB M HCIOIH30BAHHE HOBBIX TEXHOJOTHH.
CoBpeMeHHasi HayKa W Mpou3BOACTBO. CpencTBa CBsi3U. 3HAHUS, UX POJIb B KU3HU YEJIOBEKA U
obmectBa. Kak sroau Mmo3Har OKpYKaromUi MUpP. YTpaBlIeHHWE MPOU3BOACTBOM: POJb aBTOMATHKH,
anekTpoHuku. Kommbrotepusanus npousBoacTBa. Pobotsl. Llexu — aBTomarel. CpencTBa CBSI3U H
nepenada naopmanuu: tenerpad, renedoH, paTuoCBs3b, TEICBUICHHE.

JlaGopaTopHbie paboThI
e l3yueHue neicTBUSA pbplyara

e BpluncieHne MexaHn4eckoi padboThl
e lI3meHeHue GpopMbl MOTUITUIICHA IIPU HarPEBAHUHU

e Pacno3naBanme MPUPOAHBIX U XUMHWYCCKUX BOJIOKOH

B pesynbrare n3yuenus npeamera «EcTecTBO3HaHHE» B 6 Kilacce O0YUAIONTUIICS HAYYHTCS

OIEeKTPOMAarHUTHLIC SIBJICHUS

¢ pPacClO3HABATb JJICKTPOMATHUTHBLIC SBJICHUSA U OOBSICHIATHL Ha OCHOBE HMEIONIUXCS 3HAaHUM
OCHOBHBIC CBOMCTBA WU YCIIOBUA TIPOTEKAHHA OTHX SIBIICHHI: CHIIa TOKa, HaIIPSIXKCHUE,
NOCJICA0BATCIIbHOC U MAPAJIJICIIBHOC COCIMHCHH A,

¢ OIIMCHIBATH I[CP'ICTBPIG OJIEKTPHUYECKOTO TOKa, POJib AUBJICTPUKOB, IIPOBOAHUKOB,




3JIEKTPUYECKUX LIETICH;
* aHaJU3UPOBATH CBOMCTBA AJIEKTPUYECKOTO TOKA, HAMPSHKEHUS W MPOBOJHUKOB, UCIIONB3YS



(u3nueckre 3aKOHbI;

* pemiaTh 3aJa4d, UCTOJB3ys (OPMYJIBI, CBA3BIBAIONINE (PU3UUCCKHE BEITUYHHBI; HA OCHOBE
aHaJIM3a YCIOBHUS 3aJa4yd BBIICISITh (U3UYECKHUE BETUYMHBI U (QOpPMYIbI, HEOOXOIUMBbIE as e
pENICHHUS, ¥ TIPOBOJIUTE PACUETHI.

OO0yuaromuiics TOTYyYUT BO3MOKHOCTh HAYUHUTHCS:

* HCIOJIb30BaTh 3HAHUS O OJICKTPOMATHUTHBIX SBJICHHUSX B TIIOBCEAHEBHOW JKU3HH IS
obecrieueHrss 0€30TACHOCTH TPH OOpalleHWHd ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, IS
COXPAHEHUS 3I0POBBS U COOIIOICHUSI HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIoIIel cpeie;

* NPHUBOAWTH  TPHUMEPHl  MPAKTHYECKOTO  HCIOJB30BaHUSA  (PU3MUECKUX  3HAHUH O
ANIEKTPOMATHUTHBIX SBICHUSIX U PUINICCKUX 3aKOHAX;

* mpuéMaM IMOKCKa M (OPMYIHPOBKH JIOKA3aTEICTB BBIIBUHYTHIX THIIOTE3 M TEOPETHYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUUECKH YCTAHOBJICHHBIX (DAKTOB;

* pazpemiath MpoOJieMy Ha OCHOBE WMEIONIUXCS 3HAHUH TI0 DJIEKTPOMArHeTH3My C
WCIOJIb30BAHUEM MAaTeMAaTHYEeCKOTO amnmapara, OICHHBATh PEAlbHOCTh MOJNYYEHHOTO 3HAYCHUS

(buznueckoi
BenU4HMHBL. CBETOBBIC

SIBJICHHUSI

* pacrio3HaBaTh CBETOBBIC SBIICHUS U OOBICHITH HA OCHOBE HMMEIOIIMXCS 3HAHWH OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHs ITUX SIBJICHHUN: 0Opa3oBaHWE TEHH, NMPOXOXKJICHUE CBETA,
IpeoMIIEHUE CBETa, OTpakeHUE, MHUMOE U300pakeHUe, YBEIMUCHUE JTUH3BL;

* ONUCHIBATh U3YYCHHBIC CBOWCTBA TEJ U CBETOBBIC SIBJICHUS, HCIIOB3YsI (PU3HMUECKUE BEITMYHHBL;

* aHAJIM3MPOBATH CBETOBBIC SIBIICHUS U IMPOLIECCHI;

OO0yuaromuiicst MOTYyYUT BO3MOXKHOCTh HAYUUTHCS:

* WCIOJIb30BAaTh 3HAHHUS O CBETOBBIX SIBIICHUSX B IOBCEIHEBHOW JKU3HU ISl OOECHCUCHHUSI
0€30MacHOCTH TMPU OOpAIIEHUU C TPUOOpPaAMU M TEXHUYECCKHMMH YCTPOWCTBAMH, IS COXPAHCHHS
3II0OPOBbSI U COOJTIOJICHHS HOPM KOJIOTUYECKOTO TOBEICHUS B OKPYXKAOIIEH cpelie;

* MPUBOJUTH MPHUMEPHI MPAKTUICCKOTO HCIIOIB30BAHUS (PU3UYECKUMX 3HAHUNW O CBETOBBIX
SIBJICHUSIX;

* mpuéMaMm Toucka W (pOPMYJIMPOBKH TOKA3ATEIHCTB BBIABHHYTHIX THUIIOTE3 M TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE SMITUPHUUYECKU YCTAHOBJICHHBIX (DAKTOB;

* pazpemiaTh MpoOJEeMy HAa OCHOBE HMCIOIIUXCS 3HAHUH O CBETOBBIX
SIBJICHUSX. XUMUYICCKUEC SIBICHHUS

* pacrmo3HaBaTh U OOBSACHATH HA OCHOBE MMEIOIIUXCS 3HAHUI OCHOBHBIC CBOMCTBA UJIH YCIIOBUS
MPOTEKAHUS XUMHYCCKUX SIBIICHUI: COXpAaHCHHE MAcCChl, PEaKIMHd COCIUHCHHS W Pa3IOKEHUS,
o0pa3oBaHHe OKCUJIOB, KHCIIOT, OCHOBAaHUH;

* QaHAJIM3UPOBATH CBOMCTBA BEIIECTB, XHMHUYCCKUE SBIICHHS U
nporiecchl; OOyUaroNUiics MOTYYUT BO3MOXHOCTh HAYUYUTHCS:

* ICTIOJIB30BATh 3HAHMS O XUMHUYECKUX SBJICHHUSIX B TOBCEIHEBHOM JKU3HU JUI OOCCIICUCHUS
0€30MacHOCTH TIPH OOpaIIeHUH C MPUOOpPAMH U TEXHUYECKHUMH  YCTPOWCTBAMHU, ISl COXPaHCHHS
3IIOPOBBSI U COOJTIOJICHHS HOPM KOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

* TMPUBOJUTH NMPHUMEPHI MPAKTHUECKOTO WCIIOIH30BAHMS (PH3UYCCKUX 3HAHUH O XUMHUYCCKUX
SIBJICHUSIX;

* mpuéMaM IMowucka U (pOpPMYyIMPOBKU JIOKA3aTEIBCTB BBIIBHHYTHIX THIIOTE3 M TEOPETUYCCKHUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemaTh NpodJieMy Ha OCHOBE MMEIOIIMXCS 3HAHUN 00 XUMHUECKUX SBIICHUSIX.

3eMIIs - IaHeTa COMHEYHOM CUCTEMBI

O0OBSCHATH HA OCHOBE UMEIOIINXCS 3HAHUH OCHOBHBIC 33J1a4l aCTPOHOMHH, POJIb COJTHEYHOW CHCTEMBI U
nBrxkeHue JIyHsi,
OOy4Jaromuiics MOJyIUT BOZMOKHOCTh HAYUUTHCS:

*  HCIOJB30BaTh 3HAHM 00 3eMile B ITIOBCEIHEBHOM JKU3HU U1 00ecIeueHus 0€30I1acHOCTH
pu OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISI COXPAHEHUS 3I0POBbS 1
COOJTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPY KaIOIIEeH cpee;

* TPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOIH30BAHUS (PU3MYECKHX 3HAHUH O COJNIHEYHOMH
CHCTEME;

* mnpuéMmaMm rmoucka u (pOpMYJIUPOBKH JOKA3ATEIbCTB BBIIBHHYTHIX THIIOTE3 M TEOPETHUYCCKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemiaTh IpPoOIEeMy Ha OCHOBE UMEIOIIUXCS 3HAHUK 00 COTHEYHOM



CHCTEME. 3eMJIA - MECTO OOUTaHUE YeJIOBEKa




* OOBSICHATHP Ha OCHOBE HMEIOIIMXCS 3HAHUM CTPOEHUE 3EMHOr0 Iapa, OCHOBHOW COCTaB
aTMOCQepsl, SIBICHUE BIAYKHOCTH, TIOCIIEACTBUS aTMOC(HEPHOTO AaBIICHHS;
OOyuaronuiicst HOIyYUT BO3MOXKHOCTb HAYUUThCSL:

*  HCIIOJIB30BaTh 3HaHUA 00 3emiie B MOBCEIHEBHON XKU3HU AJIs oOecrieueHus: 0e30MacHOCTH
pu 00palIeHny ¢ TpubopaMu U TEXHUUECKUMHU YCTPOUCTBAMM, Uil COXPaHEHUS 3/10pOBbS U
COOJIFOJICHUS HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpY XKarollei cpejie;

* TPUBOAUTH NMPUMEPHI NPAKTUUYECKOTO UCIOIb30BaHUS (PU3NUECKUX 3HAHUHN 00 3emie;

* npuémaM noucka v (HOpMYJIMPOBKH JOKA3aTEIbCTB BBIIBUHYTBIX T'MIIOTE3 U TEOPETHYECKUX
BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTaHOBJICHHBIX (DaKTOB;

* paspemaTth NpodiieMy Ha OCHOBE UMEIOLIUXCS 3HAaHUK 00 3emiie.

YenoBeK JONOJHIET IPUPOTY
* pacro3HaBaTh M OOBSCHATH Ha OCHOBE MMEIOIIMXCS 3HAHUW JEUCTBUS MPOCTBIX MEXaHHU3MOB,

MEXaHUYECKOI pabOThl U PHEPTHUH, Pa3IMUUe MEXy KHUHETUYECKOM U MOTEHLIUAIbHON SHEPrUH, paboTy
TETJIOBOTO JABUTATEIS;

* aHAJIM3HUPOBATH POJIb HAYKH B COBPEMEHHOM
ob1ectBe; O0yUaromuiics MOJIy4YUT BOZMOKHOCTh
HAay4YUTBCA:

* UCIIOJIb30BATh 3HAHHUS 00 YEJIOBEYECKOM JIOMOJHEHUH HPUPOJIBI B MOBCEIAHEBHOMN KHU3HU IS
oOecnieueHnss 0€30MacHOCTH IpU oOpallleHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHHUs 3/J0POBbs U COOIIOACHUS HOPM IKOJIOTHYECKOT0 MTOBEICHUS B OKpYXKaIoLIeil cpere;

* mpuéMaM HOMCKa M (HOPMYIHPOBKH JOKA3ATEIbCTB BBIABUHYTHIX THIOTE3 U TEOPETHUECKHX
BBIBOZIOB Ha OCHOBC SMIIMPHUYCCKU YCTAHOBJICHHBIX (baKTOB.

JInuHOCTHBIE, MeTanpeIMeTHbIE U MIPeIMETHbIE Pe3yJIbTAThl 0CBOEHUSI Y4eOHOI'0 NpeiMeTa
«EcTecTBO3HAHHE)»

Juunocmnvimu pesynomamamu usydeHus npeamera «EcrectBo3HaHue » ABIAIOTCA CHAETYIOLINE
YMEHUS:
Oco3zHaBatb €IMHCTBO M UEIOCTHOCTh  OKPYXKAOLIEr0  MHpa,
BO3MOXXHOCTH ~ €r0 [T03HABAEMOCTH U 0OBSCHUMOCTH Ha OCHOBE
JOCTHKEHUM HAyKU.
ITocTreneHHo BbICTpanUBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33pEHHUE!

- BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETH HA OCHOBHBIE
YKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN KU3HEHHBIHN OIIBIT;

- YUYMUTBCS IPU3HABATH NPOTHUBOPEYMBOCTh U HE3AaBEPIIEHHOCTh CBOMX
B3[VISII0B HA MHUP, BO3MOXHOCTb UX U3MEHEHUS.

YuuTbcd MCHOJIB30BaTh CBOM B3IVISAAbl HA MHUP s OOBACHEHHUS pa3IUYHBIX CHUTYyaluil,
pelIeHNs BO3HUKAIOIIKX ITPO0JIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOJIUTh M HU3y4aTh B y4€OHHMKaX IO pa3HbIM IpeaMeTaM
MaTepHal (U3 MaKCUMyMa), UMEIOIIMI OTHOIIEHHE K CBOUM MHTepecaM. Vcroiap30BaTh CBOU
MHTEPECHI JIIsl BBIOOpA MHIMBUTyalIbHOM 00pa30BaTEIbHON TPAEKTOPUH, TOTEHIIMAIBHON OyayIiei
npodeccur 1 COOTBETCTBYIOIIETO MPOPHILHOI0 00pa30BaHUsL.

[TpuoOpeTaTh ONBIT yYacTUs B J1eax, IPUHOCAIINX MOJIb3Y JIOISIM.

OneHnBaTh JKU3HEHHBIE CUTYAIUH C TOYKH 3peHHs 0€301macHOro 00pasa *KHU3HH U COXPAaHEHHUs
310pOBbsl. YUUTbCA BBIOMpATh CTWIb MOBEACHHUS, NMPHUBBIYKH, oOecreunBaromue 0e3omnacHslii oopas
KHU3HHU U COXPAHEHHE CBOETO 37I0POBBS, a TAK)KE OJU3KUX JIIOACH U OKPYKAFOIIUX.

OneHuBaTh HKOJIOTMUYECKUN PUCK B3aMMOOTHOILEHUMN YelOBeKa U Npupoasl. PopMupoBathb
9KOJIOTMYECKOE MBIIIJICHUE: YMEHHUE OLEHUBATh CBOIO JIEATEIBHOCTh M MOCTYNKHU IPYTHX JIIOJEH C
TOUKH 3PEHUS COXPAHEHUS OKPYKAIOIIEH CPeIbl.

Cpeocmeom pazeumusi TAYHOCTHBIX PE3YJbTATOB CIY)KUT Y4eOHBI MaTepuan u, Mpexnae
BCEro, NPOAYKTHUBHBIE 33JaHNs yueOHUKA, HalleJICHHbIC Ha!
- (hopMupOBaHME OCHOB HAYYHOTO MUPOBO33PEHUS M (PU3MUECKOTO MBIIIICHNUS;
- BOCTIUTaHHE yOEXKICHHOCTH B BO3MOXXHOCTH JUAJICKTHUECKOTO MMO3HAHUS IPUPOJIBL;
- pPa3BUTHE UHTEJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH.

Memanpeomemnvimu  pe3yibTaTaMu  W3ydeHus Kypca «EcTtecTBo3HaHMe»




apisieTcs GOpMUPOBaHHE YHUBEPCAIbHBIX Y4EOHBIX AeHCTBUIMA

(YYD).



Pezynamusnvie YVJ/I:
CamocrosiTenbHO  OOHapyXWBaTb M (QOpPMYJIMpPOBaTH NpoOJIeMy B  KJIacCHOM
Y UH/IMBUYabHOM yueOHOH e TeTbHOCTH.

BeiiBuraTh Bepcuu perieHus mpoOJeMbl, 0CO3HABATh KOHEUHBIH pe3yNbTaT, BHIOMpATh W3
NPEUIOKEHHBIX CPEJCTB U UCKATh CAMOCTOSATENIBHO CPEJCTBA JOCTHIKEHUS LIEIH.

CocTtaBnaTrh (MHAWBUIyaJIbHO UJIU B TPYIIIE) IJIaH PELICHHS] TPOOIIEMBI.

PabGoras mo mpemnokeHHOMY © (WJIHM) CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY,
UCIIOJIb30BaTh HapsAy C OCHOBHBIMHM CPEICTBAMH M JIONOJIHUTEIbHBIC: CIpaBOYHAs JIUTEpaTypa,
¢uznyeckue npudopsl, KOMIBIOTED.

[TmanupoBaTh CBOIO MHIMBHIYaJIbHYIO 00pa30BaTEbHYIO TPACKTOPHIO.

PaGoraTh MO caMOCTOATENBHO COCTaBICHHOMY IUIaHY, CBEPSSCh C HUM M IEINIBIO
JEeSITeTLHOCTH, UCTIPABIISAS OIIHMOKH, UCTIONB3YS CAMOCTOSTEIHLHO MOA00paHHBIE CPE/ICTBA.

CaMocCTOATEIbHO OCO3HABATh MPUYUHBI CBOETO YCIIeXa WM HEeycleXa U HaXOIUTh CIIOCOObI
BBIXOJIa M3 CUTYaIlUH HEyCIexa.

YMeTh OIICHMBAaTh CTENEHb YCIENTHOCTH CBOEW WHIWBHIYyaTbHOW 0Opa30BaTEIbHOU
JeSITEIbHOCTH.

JlaBaTh OILIGHKY CBOMM JIMYHOCTHBIM KayecTBaM M UepTaM XapakTepa («KakoB s»),
OIPENENIATh HANPABJICHUS CBOETO PA3BUTUS («KAKHUM S XOUy CTaThb», «YTO MHE JI TOrO HAI0
C/ETIaTh»).

Cpeocmeom ¢hopmuposanus peryiasTUBHBIX Y Y]l CIOyXHT COONIOJICHHE TEXHOJIOTHH
MpoOJIEeMHOTO JMajora Ha »JTale M3y4YeHUs HOBOTO Marepualia M TEXHOJOTHS OLCHUBaHUS
00pa3zoBaTeNbHBIX JOCTIKEHUH (Y4eOHBIX YCIIEXOB).
dbopMy QuKcanum 1 mpeacTaBiIeHus] HHOOPMAIUH.

Hcnonp3oBaTe pasziauyHble BHIBI YTEHUS (M3ydaromiee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOMCKOBOE), IPUEMBI CITYIIaHHUS.

CamoMy c031aBaTh MCTOYHHKU WH(GOpPMAIMKA PAa3HOTO THUMA U U Pa3HBIX
ayJUTOpHUH, cOOMI0IaTh MpaBuiIa HHOOPMAIIMOHHON OE30ITaCHOCTH.
YMeTh UCTIOJIb30BaTh KOMITBIOTEPHBIC U KOMMYHHUKAIIMOHHBIC TEXHOJOTHH KaK HHCTPYMEHT TSI
JIOCTIKEHHSI CBOWX IIeJIe. YMETh BBIOMPATH aJICKBaTHBIC 3ajaue MPOTPaMMHO-aNIapaTHBIC
CpEeICTBa M CEPBUCHL.

Cpeocmeom ¢hopmuposanus mo3HaBaTeNbHbIX Y Y]] Cly)XHUT yuyeOHBIH MaTepuasil u
MIPEKIE BCETO MPOTyKTUBHBIC 3a/IaHUs yUeOHHKA, HAIICJICHHBIC HA:

- NPOCKTHUPOBAHUE M TIPOBEJICHUE HAOIIOJACHUS MPUPOJHBIX SBICHHUU C
UCTIONIb30BaHNEM HEOOXOAMMBIX U3MEPUTENBHBIX TPHUOOPOB;
BOCTIMTaHHE YOCKIEHHOCTH B BO3MOXHOCTH JTHAJICKTUICCKOTO ITO3HAHUS TIPUPOJIBI;

- NPUMEHEHHE TOJIYYCHHBIX 3HAHUM U YMCHHU ISl PELICHHS
NPAaKTUYECKUX 3a]1a4 OBCEIHCBHOM KU3HHU.

Kommynuxamuenvie YV/i:
OtcrauBast CBOIO TOUKY 3pEHUS, IPUBOIUTH apPTyMEHTHI, MOATBEPKAast UX (PaKTaMU.

B nauckyccun ymeTh BBIIBHHYTh KOHTpPApryMEHTHI, nepedpa3upoBaTh CBOI MBICIb
(BMazieHne MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH ).

Y4uThbCcs KPUTUYHO OTHOCHUTHCA K CBOEMY MHEHMIO, YMETh NPU3HABAaTh OLIMOOYHOCTH
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €T0.

Paznuyath B NMHCHbMEHHOM M YCTHOM peuyun MHEHHE (TOUKY 3pEeHMsI), J10Ka3aTeiabCTBa
(aprymeHTsl, GaKThl), TUIIOTE3bI, AKCHOMBI, TEOPHH.

YMeTh B3MVIAHYTh Ha CUTYalUIO0 C MHOM MO3WLUU M JOTOBApUBATHCA C JIIOJbMHU HMHBIX
TO3UIINH.

Cpeocmeom ¢hopmuposaruss KOMMYHHKATHBHBIX Y'Y ]I CIYKUT COOJIO/ICHUE TEXHOJIOTHUHI
po0OJIeMHOTO auasora (moOy K Iarui 1 MOABOIAIINN TUANOT) U OpTaHU3alus paboThl B MaJIbIX
rpynnax, a Tak’ke UCIOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOIMH MTPOTYKTUBHOTO YTEHMS.

IIpeomemuvimu pesyrvmamamu n3ydcHus npeamera «EcTecTBO3HAHHUEY SBISIOTCS
CIIETYOIIHE YMEHHUS:
DopmuposaHue 0CHO8 HAYYHO20 MUPOBO33PEHUS U PUSULECKO2O MbIUICHUS:
- pa3JIn4aTh IKCIEPUMEHTAILHBIA U TEOPETHUCCKUHN CIIOCO0 MO3HAHUS TIPUPOIBL;
- XapaKTCPU30BaTh MCXAHUUYCCKOC JBUIKCHUC, B3aHMOHCﬁCTBHH u
MEXaHUYECKUE CHJIBI, TIOHATHE 00 aTOMHO-MOJIEKYJIIPHOM CTPOSHHH BEIIECTBA
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COCTOAHHMAX BCIICCTBA.

Ilpoexmuposanue u nposedenue HAOMOOEHUSI NPUPOOHBIX SGNEHU C UCHONb308AHUEM
He0OX00UMbLX USMEPUMETIbHBLX NPUOOPOS:
- OIICHUBATh a0COOTHYIO TIOTPEUTHOCTh U3MEPEHHUS, IPUMEHITh METOJ PS/IOB;
- MPOBOJIUTh HW3MEPEHUE CHWIIBI TSOKECTH, CHIJIBI YIPYTOCTH, CHIIBI
TpeHusi; HAOIIOICHNE 3aBUCMOCTH JIaBIICHUS CTOJI0a KUJIKOCTH B 3aBUCUMOCTH
OT TUTOTHOCTH KHMJIKOCTH M BBICOTBI CTOJIOA KHIKOCTH, HAOJIFOICHUE JICUCTBUS BHITATKHBAIOIICH
CUJIBI U €€ U3MEPEHHUE.

Juanexmuueckutl Memoo no3HAHUS NPUPOObL.

- OMEepUpOBaTh  MPOCTPAHCTBEHHO-BPEMEHHBIMU MacIITabaMu
MHpa, CBEACHUSIMUA O CTpoeHUH COJTHEYHOW CHCTEMBI U TIPEJICTABICHUSIMH O €&
¢dbopmHpoBaHuY;

- 000CHOBBIBATh B3aUMOCBSI3b XapaKTepa TEIJIOBOTO JIBMKCHHS YaCTHII
BCILIECTBA U CBOMCTB BEILIECTBA.

Pazsumue UHMEJIEKMYAIbHbIX U MEBOPUECKUX cnocobrocmei:

- paspemiate y4eOHYIO MpoOJieMy NpH BBEACHUU MOHATUS CKOPOCTH, IUIOTHOCTH
BEUICCTBA, AHAJIN3€ INPUYMH BO3HUKHOBEHUS CHJIBI YIPYTOCTH W CHJIBl TPEHUS, OIBITOB,
MOATBEPK AKX 3aKOH [lackans, CylecTBOBaHUE BBITAIKUBAIOLIEH CUJIBL.

Ilpumenenue nonyyeHHvIX 3HAHUU U YMEHUNl ONd peweHuss NPaKmuyeckux 3aoay
NOBCEOHEBHOU ICUSHUS

- OTIPENIENSATh LIEHY JIEICHUS W3MEPUTENIBHOTO IPUoopa;
- U3MEPATH Maccy 1 00BEM Tela, TeMIepaTypy Teja, INIOTHOCTh TBEPIBIX TEN U KUAKOCTEH;
- Ha MpPaKTUKE NPUMEHATh 3aBUCHUMOCTb OBICTpPOTHI Mpouecca auddysuu ot

TEeMITepaTyphl BEIIECTBA, YCIOBUE TIJIaBAaHUS TEJI.
[Iporpamma mpenycmaTpuBaeT (HOpMUPOBAHUE Y HIKOJIBHUKOB CIEIYIONIUX OOIIEYyueOHBIX
YMEHUU 1 HAaBBIKOB, YHUBEPCAIBHBIX CITIOCOOOB ACATEIHHOCTU U KIIFOUEBBIX KOMIIETEHIIHIA:
Ilo3nasamenvras oeamenvbHOCHb

—  HCIIOJIb30BAHHUE IS TO3HAHUS OKPY’KAIOILEro MUPA Pa3IMYHbIX ECTECTBEHHO-
Hay4YHbBIX METO/0B: HaO/II0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOAETHUPOBAHNE;
- dopMmupoBaHHE yMEHHWH paszauyarth (aKThl, TUIMOTE3bl, MPUYUHEI,
CJICJICTBUS, 10KA3aTEIbCTBA, 3aKOHbI, TECOPUU;
- OBJIa/ICHUE AJICKBATHBIMH CIIOCOOAMU pEIIeHUs] TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX
3a1a4;
—  TpuOOpeTeHHE ONbITa BBIABI)KEHUS THUIIOTE3 JJIsi OOBSICHEHHs] M3BECTHBIX (DAaKTOB U
HKCIEPUMEHTAIbHON TPOBEPKU BBIIBUTAEMBIX TUIIOTES.
Hnpopmayuonno-komMmyHUKamueHas 0essmenbHoCmy.
- BIIQJICHUE MOHOJIOTMYECKOM M JIUAJIOTMYECKOM pedblo, pPAa3BUTHE
CIIOCOOHOCTH ITOHUMATh TOUKY 3pPEHUS cOOeCeHNKA U PU3HABATh MIPAaBO Ha HHOE
MHEHHUE;
—  HCIIOJIb30BAHME IS PEILICHUS IO3HABATEIbHBIX U KOMMYHUKATUBHBIX 3a/1a4
Pa3IUYHBIX UCTOYHUKOB HH(OPMAIIH.
Pegrexcuenas oesmenvrocms:
—  BJIAJICHME HAaBbIKAMU KOHTPOJIS U OLIEHKH CBOEH €ATEIbHOCTH, YMEHUEM
IIPEJIBUJIETh BO3MOYKHBIE PE3YJIbTAaThl CBOMX JEHCTBHIA;
- opranuzanus yueOHoOH e TeIbHOCTH: IOCTAaHOBKA 1I€JHU, INTAHUPOBAHUE,
OIpeIeTICHUE ONTUMAIIBHOTO COOTHOILIEHHUS LIETIU U CPEJICTB.



TemaTnuyeckoe NJIAaHMPOBaHHE S KJace

B ToM umcie

No
- KommuaecTtBo W3yUYEeHHUE JraboparopHast
n/n Paznen Tewma paznena M patop
4acoB marepuaa pabota
Bsenenue
1 A 4 3 1
Tema u BemecTsa
2 m 13 11 2
B3aumoneicrBue
3 A 11 9 2
Tel
Mexanunueckue
dusnueckie u 3 3
SIBJICHUSA
4 XUMHUYECKUE
TermtoBrie
SIBJIEHUS 3 3
SIBJICHUSA
Bcero 34 29 5
6 KiIacc
B ToM umcie
Ne Komuuectso U3yUYCHUE nabopatop
Paznen Tewma paznena
/i 4acoB Marepuaa Hast pabora
DJIeKTpOMarHuTHbIC
1 SIBJICHUSA 7 6 1
CBeTOBEBIE
2 4 4
SIBJICHUSA
XUMHUYECKUE SIBICHUS
3 5 4 1
3eMiid- IUIaHEeTa 6 6
4 YenoBek u COJTHEYHOU
npupona CHCTEMBI
3eMIII-MeCTO 3 3
oOuTaHusd
YyeJIoBeKa
YemoBek 9 8 1
JIOTIOJTHSIET
TIPUPOY
Bcero 34 31 3




Y4eOHO-MeTOAMYECKOE M MATEPUATBLHO-TeXHHYeCKOe o0ecneueHue 00pa3oBaTeibHOr0
npouecca no npeamery «EcrectBo3HaHue»

OcHosnas u 0onoiHuUmMenvHas yuyebHas aumepamypa
- I'ypeBuu A.E., Ucaes [I.A., ITonrak JI.C. EcrecTBO3HaHuE. BBeieHNE B €CTECTBEHHO- HAYUHbIE
npeaMeThl. 5-6 Kacchl: YUeOHUK 11 001e00pa3oBaTeIbHBIX YUYCOHBIX 3aBeICHHUM. - M.:
Hpoda.
- I'ypeBuu A.E., UcaeB /[.A., [Tontak JI.C. EcrectBo3Hanue. BBeeHue B €CTECTBEHHO-
Hay4HbIC TpeaMeThI. 5-6 kinaccel: Terpaap uist 001meo0pa3oBaTeIbHBIX YUSOHBIX 3aBEACHHIA. -
M.: Ipoda.
- I'ypeBuu A.E., Mcaes JI.A., [Tonrak JI.C. IlpenogaBanue ¢pu3uku 1 XUMHHU B 5-6 Kiaccax
cpennei mkosbl. — M.: [IpocBenienue
- leMoHcTpanroHHbIe OnbITHI IO pusuke / bypos B.A. u np., nox pea. A.A.Ilokposckoro. -

M.: TIpocgemienue

OLI,eHKa OTBETOB y4alunxcs

OueHKa 5 craBuTCs B TOM CIIydae, eCld YYallHics MOKa3bIBaeT BEPHOE TIOHUMAHHE
(hU3HYECKO# CYIITHOCTH pacCMaTPUBACMBIX SIBIICHUHN M 3aKOHOMEPHOCTEH, 3aKOHOB U TCOPHIA,
JlaeT TOYHOE ONpEEICHUE U UCTOJIKOBAHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPUH, a TaKXKe
NpaBWIBHOE ONpeieieHne GU3NIECKUX BEITMYUH, UX €AMHUI] U CIOCOOOB U3MEPEHHS;
IPaBUIBHO BBIIOJIHSET YEPTEXKH, CXEMBI U IPa(UKH; CTPOUT OTBET 10 COOCTBEHHOMY IIJIaHy,
COIIPOBO’KIAET PACcCKa3 HOBBIMH ITPUMEPAMH, YMEET IPUMEHHUTD 3HAHUS B HOBOW CHTYyalllu TPU
BBINOJIHEHUH IPAKTUYECKUX 3a/1aHUI; MOXKET YCTAaHOBUTD CBSA3b MEX]y N3y4aeMbIM U paHee
U3yYEHHBIM MaTEPUAJIOM I10 KypCy (HU3UKH, a TAK)KE C MaTEPUAIOM, YCBOSHHBIM IPH U3YYCHUHU
JPYTUX IPEIMETOB.

OueHKa 4 craBuTCs, €CITM OTBET YUEHHKA yIOBJIETBOPSET OCHOBHBIM TPEOOBAHHSIM K

OTBETY Ha OLIEHKY 5, HO JaH 0€3 NCIO0JIb30BAHUS COOCTBEHHOIO IIaHa, HOBBIX IIPUMEPOB, 0e3
NPUMEHEHHUS 3HAHWI B HOBOH CHUTYyaIuu, 63 HCIIOIB30BAHUS CBA3EH C paHee N3yYeHHBIM
MaTepHaJIoOM U MaTepUaoM, YCBOEHHBIM NPU U3YUYEHUH JIPYTHUX MIPEIMETOB; €ClIU yJaluiics
JIOITYCTHII OJTHY OIIMOKY MJTH HE OoJiee IByX HEI0UYETOB U MOXKET UX UCTIPABUTh CAMOCTOSATEIBHO
WIN C HEOOJIBIIONH TOMOIIBIO YUUTEIIS.

OueHKa 3 craBuTCS, €CITM yYaIIuiics TPaBUILHO MTOHUMAET (PU3HUYECKYIO CYITHOCTD
paccMaTprBaeMbIX SABJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/IEJIbHbIE TPOOEIBI B
YCBOEHHH BOTIPOCOB Kypca (DM3HKH, HE MPETISATCTBYIONINE AaTbHEHIIIEMY YCBOCHHUIO
MIPOrPaMMHOT0 MaTepualia; yMeeT IPUMEHATh MOJIyUYeHHbIE 3HAHUS TIPU PEIISHUH MPOCTHIX
3aJa4 C MCIOJB30BAHUEM TOTOBBIX (POPMYJI, HO 3aTPyIHSAETCS MIPH PEIICHUH 33134, TPEOYIOIIX
npeoOpa3oBaHusl HEKOTOPBIX (OpMyII;TOMyCTHII He OoJiee 0/1HOM Ipy0oii OIMOKH U ABYX
HEJI0YETOB, HE OoJiee O/THOM TPyOOi U OJTHOM HErpyOoi OMMOKH, HE 00Jiee TBYX-Tpex
HErpyOBIX OIMOOK, OJJHOM HEerpyOoil OMMOKH U TpeX HEJT0YETOB; JOMYCTUII YEThIPE UIIH MATh
HezoueToB. OLl@HKA 2 cTaBHUTCS, €CIIM yYalUics He OBJIaJie]l OCHOBHBIMU 3HAHHUSMH U
YMEHHUSIMHU B COOTBETCTBUU C TPEOOBAHUSMH MPOTPAMMBI M IOITYCTHI OOJIBINE OIMIMOOK U
HEJI0YeTOB, YeM HEOOXOJMMO /ISl OLIEHKH 3.

OueHKa NUCbMEHHbIX KOHTPOJSbHbIX paboT

OueHKa 5 craBuTcs 3a paboTy, BHITOJHEHHYIO ITOJIHOCTHIO 0€3 OIIMOOK U HEIOUETOB.

OueHka 4 craBurcs 3a paboTy, BHIIOJIHEHHYIO MMOJHOCTBIO, HO NMPH HAJTUYUK B HEl

He Oosiee 0JIHOM HerpyOoi OIMOKU M OAHOTO HeJoveTa, He OoJiee TpeX HEeI0UETOB.

OueHKa 3 craBuTCs, €CIIM YYSHUK PAaBUIBHO BBIIOJIHKII HE MeHee 2/3 Bcel pabOThI WK
JIOyCTHII He OoJiee 0/1HOM Ipy0oii OMOKM U IByX HEI0UETOB, He Oojiee 0THON TpyOOi 1 OIHOM
Herpy0oii ommoKu, He 60JIee TpeX HErpyObIX OMMOOK, OJTHON HETPyOOi OIMOKH U TpeX
HEJ0YETOB, IPHU HATHYUHU YETHIPEX-TIATH HEAOUYECTOB.



OueHKa 2 cTaBuTCS, €CIIM YKHCIIO OUIMOOK M HEJOUETOB NPEBBICUIO HOPMY ISl OLICHKH 3
WM TIPABMJIBHO BBITIOJTHEHO MeHee 2/3 Bceil paboThl.



OueHka nabopaTtopHbIX paboTt

OueHKa 5 cTaBUTCsI, €CITH YYAIHICS BBIOIHACT paboTy B MMOJHOM 00BbeMe C
cOO0JIIOICHEM HEOOXO0IMMOM TOCIIEI0BATEIbHOCTH MIPOBEICHHSI OTBITOB U U3MEPEHUIA;
CaMOCTOSITENIFHO U PAIlIOHAIEHO MOHTHUPYET HE00X0AMMOe 000y TOBaHHE; BCE OTBITHI
MIPOBOJMT B YCIOBUSAX U PEKUMAX, 00€CTIEUNBAIONINX MOTyUYeHUE MPABUIBHBIX PE3yIbTaTOB U
BBIBOJIOB; COOMI0O1aeT TpeOOBaHMsI MPABHII OE30MACHOTO TPY/a; B OTYETE MPABUIBLHO U
AKKYpaTHO BBITIOHSIET BCE 3aMUCH, TAOIHIIBI, PUCYHKH, YEPTEKU, TPAPUKH, BBIYUCICHUS;
MPAaBUIIHHO BBIMOJHIET aHAJIN3 TIOTPEITHOCTEH.

OueHKa 4 craBuTcs, €CIIU BBITIOJIHECHBI TPEOOBAHUS K OIIEHKE 5, HO OBLJIO JOMYIICHO /1Ba-
TpH HeJoueTa, He Oosee 0HON Herpy0oii OIMOKK U OJJTHOTO HEJ0YeTa.

Ouenka 3 craBUTCs, €ClIM pabOTa BEITIOJHEHA HE TTOJHOCTHIO, HO 00HhEM BBITIOTHEHHOU
YacTH TAKOB, YTO MO3BOJISIET MMOJIYYHUTh [IPABUIIbHBIE PE3YJIbTAThl U BHIBOJIBI; €CIIU B XO€
MIPOBEJICHUS OIBITa U U3MEPEHUH ObLTH JOMYIIECHBI OIIUOKH.

Ouenka 2 ctaBuTCS, €clid paboTa BHINIOJIHEHA HE OJHOCTHIO U 00BEM BBINOJTHEHHOM
4acTu pabOTHl HE MO3BOJISIET CAETIATh MPABUIBHBIX BBIBOJOB; €CIIU OIBITHI, H3MEPEHHS,
BBIUMCJICHUSI, HAOJIIOIEHUS IPOU3BOIMINCH HEMPABUIIBHO.

Mepe4yeHb OoWMGOK

I'py6bie owubku

1. He3nanue onpeneneHnii OCHOBHBIX MOHSATHI, 3aKOHOB, IPABUJI, OCHOBHBIX
MOJIOKEHUN TeOpUH, POPMYJI, OOIIETIPUHATHIX CHMBOJIOB 0003HAUYEHUS

(bu3NYECKUX BEINYMH, EIUHHI] UX U3MEPEHUSI.

2. HeymeHwue BBIIENATH B OTBETE ITIABHOE.

3. HeymeHue npuMeHSTh 3HaHUS JUIS PEIICHUs 3a1a4 U 00BbsICHEHUS (PU3NUECKUX
SIBIICHUH; HEMPAaBUILHO C(HOPMYITHPOBAHHBIC BOIPOCHI 3a]]a41 UM HEBEPHBIC
OOBSICHEHHS X0/1a €€ pelIeHHs]; He3HAHHE MTPUEMOB PEIlIeHUs 3aj1a4, aHAIOTUYHBIX paHee
PEUIEHHBIM B KJIacCe; OMIMOKH, MTOKA3bIBAIOIINE HEMPABUILHOE TOHUMAHUE YCIOBUS
3a/la4¥l UM HETPaBUIbHOE UCTOJIKOBAHUE PEIICHHUS.

4. HeymeH#ne 4UTaTh U CTPOUTH TPAQUKU ¥ MPUHIUITHATIEHBIC CXEMBI.

5. Heymenue nmoaAroToBuTh K paboTe YCTAaHOBKY HIIM JJaOOpaTOpHOE 000pYI0BAHUE,
MIPOBECTH OIIBIT, HEOOXOIUMBIC PACUEThI UM MCIIOJIH30BATh MOJIYICHHBIC TAHHBIC

JUISL BBIBOJIOB.

6. HeOpexxHoe OoTHOLIEHKE K JIAO0OPaTOPHOMY 000pYI0BaHHIO U

WM3MEpUTENIbHBIM MpHOOpam.

7. HeymeHue orpeenuTh MOKa3aHue U3MEPUTEIHLHOTO proopa.

8. Hapymienue TpeboBaHMil mpaBmi1 6€30MaCHOTO TPYy/ia IPH

BBITIOJTHCHUH YKCIIEPUMEHTA.

Hezpybbie owubku

1. Hetounoctu (hopMyTHPOBOK, OTIPEICIICHUH, IIOHSATUH, 3aKOHOB, TEOPHii, BEI3BAHHBIC
HETOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OMPEAEIIIEMOr0 MOHATHUS; OIINOKH,
BBI3BaHHbIE HECOOIIIOJICHIEM YCIOBUI MPOBEICHHS OTIBITA WIIA U3MEPEHUIA.

2. OmuOKH B yCIOBHBIX 0003HAYEHUAX HA MPUHIUIHAIBHBIX CXEMaX:

HETOYHOCTH YepTEKEH, TpauKoB, CXEM.

3. [Ipomyck uiv HETOYHOE HAMMCAHUE HAUMEHOBAHUN €MHHI] (PU3NUECKUX BEIUYHH.
4. HepaunoHanbHbIi BBIOOp XOZa peILICHUS.

Hedoyemni

1. HepanmoHanbHbIE 3aITUCH MPU BBIYUCIICHUSAX, HEPAIIHOHATHHBIE

MIPUEMBI BBIUMCIICHUH, TIPe00pa30BaHU U PEIICHUN 3a/1a4.

2. ApupmeTrueckue OmMUOKU B BBIYUCICHUSAX, €CITU 3TH OIIMOKU Tpy0o0 He

HCKaXKaIOT PeaJbHOCTh MOJyUYEHHOTO PE3yJIbTaTa.

3. OTaenpHBIC MOTPEIIHOCTH B (DOPMYITHPOBKE BOIPOCA HITU OTBETA.

4. HeOpexHoe BBITOJTHEHUE 3aIUCEH, YEPTEKEH, CXeM, TPaPUKOB.

5. Opdorpaduyeckue u MyHKTyaIllHOHHBIE OIINOKU
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