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HosicHuTeAbHAA 3aNMCKA

PaGouass mporpamma «BBeneHre B €CTECTBEHHO-HAYYHBIE IPEIMETHI.

Ouzuka. Xumus» pazpaboTaHHas uisi oOydaromuxcs 5-6 KiaccoB, cOCTaBlieHa B
COOTBETCTBUE C TpeboBaHMsIMU DeepabHOrO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHMs, OCHOBHOW 00pa3oBaTeNIbHON MpOTrpamMMbl
00pa30BaTENbHOIO  YUpekAeHUs (OCHOBHas  IIIKOJIa), aBTOPCKOM  MporpaMmbl
A.E.I'ypeBnua «EctecTBo3HaHue. BBeeHre B €CTECTBEHHO-HAYYHBIE IPEAMETBD).

[Iporpamma oTpakaet coaep:KaHue IPeIMETHBIX TEM 00pa30BaTEIbHOIO CTaHAAPTA,
JaeT paclpezelieHde y4eOHBIX 4YacoB IO pazjesiaM Kypca M IOCJEI0BaTEIbHOCTD
U3YYEHHUS pa3lieloB (PU3UKU C YUETOM MEXKIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK y4e€OHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluxcs, ONpelesieT
MUHHUMAJIBHBI HA0Op OMBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B Kilacce, JJabOpaTOPHBIX
paboOT U OMBITOB, BHITTOIHAEMBIX 00YYaIOIIUMHUCS.

[Iporpamma paccuntana Ha 68 gacos (1 yac B Henelo).

BBeneHue B €CTECTBEHHO-HAyYHbIE MPEIMEThl KaK Y4YeOHBIM MpEAMET B CUCTEME
OCHOBHOT'O 00IIeT0 00pa30BaHUs UIpaeT (PyHAAMEHTAJIbHYIO poJib B (POPMUPOBAHUU Y
OoOy4aroluXcsl CUCTEMbl HAy4YHBIX MPEACTABICHUH 00 OKpY)KaloleM MHpPE, OCHOB
Hay4YHOIO0 MHpPOBO33peHHsA. B mpouecce H3ydeHHs MPEAMETOB pelIAlOTCA 3aJadu
pPa3BUTHSl  MHTEJUIEKTYaJbHBIX  CIIOCOOHOCTEH U IO3HABATENbHBIX  MHTEPECOB
IIKOJIbHUKOB, OBJIaJCHUSI UM OCHOBAaMHU JIMAJIEKTUYECKOTO MBILICHUS, TPUBUTHUS BKyCa
K MIOCTAaHOBKE U Pa3pEIICHUIO MPOOIIeM.

CBouMH 1ENsIMU, 3a/layaMUd M COJIep)KaHUEM 00pa30BaHUsl MPEIMET «BBEICHUE B
€CTECTBEHHO - Hay4HbIE MpPEIMEThD» CIIOCOOCTBYET (OPMUPOBAHUIO (HYHKYUOHATLHO
2pamMomuon  Iu4YHOCMu, T.€. JUYHOCTH, KOTOpas CIOcOoOHa MCIOIb30BaTh YKe
MMEOIINECS Yy HEE 3HaHUS, YMEHUS W HaBBIKW JJI1 PELICHHUS MAaKCUMAaJIbHO LIMPOKOIO
JUana3oHa >KM3HEHHBIX 3aJad B Ppa3MYHbIX c(epax ueIOBEUECKOH IesTeIbHOCTH,
OOIIEHUSI U COLMANIBHBIX OTHOILIEHUH M KOTOpas CocoOHa OCBaMBaTh HOBBIC 3HAHUS HA
MPOTSKEHUN BCEH KU3HU.

N3yuenue BBeleHHMS B E€CTECTBEHHO-HAy4yHbIE NpPeIMEThl B 00pa30BaTENbHBIX
YUPEXKIIEHUSAX OCHOBHOTO OOIIEro O0pa30BaHMsA HANpaBICHO Ha peau3aluio
CJIEIYIOIIUX JIMHUHM pa3BUTHS 00YJarOIIMXCS CPEICTBAMU MPEIMETA:

1. dopmuposanue OCHO8 HAYYHO20 MUPOBO33PEHUs U  PuU3UUECcKOo20
moiuinenusi. OCBOeHHE 3HAHUM 00 OCHOBHBIX METOJaXx HAYyYHOTO MO3HAHUS MPHUPOIbI,
XapaKTEPHbIX JUISI E€CTECTBEHHBIX HAYK (SKCHEPUMEHTAIbHOM U TEOPETUYECKOM);
(bu3NYecKuX SBICHUSX; BEJIMYMHAX, XaPAKTEPU3YIOLIMX SIBJIICHUS;, 3aKOHAX, KOTOPHIM
SBJICHUSI TIOJUUHSIOTCS.

2. IIpoexmuposanue u npogeoenue HAOAOOEHUS NPUPOOHBIX SBNEHUU C
UCNONIb308AHUEM HEOOXOOUMBIX UBMEpUmMenvublx npudopos. YMeHue o0padaThIBATh
pe3ynbTaThl HAONIONEHUN WM MU3MEPEHMH W TPEACTAaBIATh UX B pa3iuuHON (opme,



BBISIBJISITh HAa O3TOW OCHOBE OSMIHMPUYECKHE 3aBUCHUMOCTH; MPUMEHSATH MOJy4YeHHbIE
3HaHUS IS OOBSICHEHUS TPUPOJHBIX SBICHUM, NPUHIUIIOB JCHUCTBUS OTACIBbHBIX
TEXHUYECKUX YCTPOUCTB, pemaTh (U3NUEeCKUE 3aaUH.

3. Jluanexmuuecxkuii memoo nosnauusi npupoovl. PopMUpOBaHUE TTOHUMAHHS
HEOOXOUMOCTH YCBOCHUSI (PM3NYECKUX 3HAHUHN Kak sSApa TyMaHUTapHOro oOpa3oBaHUS,
HEOOXOJUMOCTH  OOIIEUETOBEYECKOTO  KOHTPOJS  PasyMHOTO  HCIIOJIb30BAHMS
OCTH)KEHHUI HAyKW W TEXHOJOTUHU JJI JalTbHEHIIEro pa3BUTUS OOLIECTBA U pa3pelICHUs
TJI00QTBHBIX TIPOOIIEM.

4, Pazeumue unmennexmyanouvix u meopueckux cnocobHocmeti. YMeHHE
CTaBUTh W  paspemiarb OpoOseMy TMpUd  HUHAUBUAYAIbHOW M KOJUIEKTHUBHOM
MO03HABATEJIbHOM 1€ATEIbHOCTH.

S. lIpumenenue nomyuenHvlx 3HAHUU U YMEHUU Ol peuleHus NpaKmudecKux
3a0au nogceonesrou dcuszhu. OLIEHKA Pe3yNbTaTOB CBOMX JEHCTBU, IPUMEHEHUS psaa
MpUOOPOB U MEXAHU3MOB; 00ECIEUECHUE PALMOHAIBHOTO U 0€30MaCHOTO MOBEJEHUS MO
OTHOIIIEHHIO K ceOe, 0OIIECTBY, TPUPO/IE.

[Ipu npenonaBanuu (u3MKM W XUMHM B 5-6 Kjaccax JOCTHIKEHHE
c(OpMYJIMPOBAHHBIX BBILIE OOUIMX JIMHUI Pa3BUTHS OOY4YaOIIMXCSl OCYIIECTBISETCS B
00BEMeE, ONPENENIIEMOM COJEp)KaHUEM YUeOHOTO peaMeTa B JaHHOM KJIacce.

OO0was xapakrepucTuKa y4e0HOro npeamera
«BBe/ieHUE B eCTeCTBEHHO-HAYYHbIE MPeIMeThD).

BBenenue B ecTeCTBEHHO-HAYyYHBIC MPEAMETHI BMECTE C APYTUMHU TpPEIMETaMH
(xypc  «Oxpy>karonuit MUpy» HaYaJIbHOU IIKOJIBI, Teorpadusi, OMOIOTHs) COCTABIISIET
HENPEPBIBHBIN IKOJIBHBIN KYPC €CTECTBO3HAHUS.

[TocTpoeHue IOruYecKy CBSI3aHHOTO Kypca OMUpaeTcs Ha CIEAYIOIINE UIEU U TIOAXO/IbI:

— Ycunenue ponu meopemuueckux 3Hanuii ¢ MaKCUMaJIbHO BO3MOXHBIM
CHIDKCHHEM Beca MaTeMaTHYeCKUX COOTHOIICHHH, MOAYac yCBauBaIOMIMXCs (HOpMabHO.
Hcnonb30BaHne TEOPETHUUECKUX 3HAHWUW i OOBsSCHEHUS (U3MUECKUX SBICHHUM
MOBBIIIACT pPAa3BUBAIOIIEE 3HAUCHUE Kypca (U3MKH, BeAb IIKOJPHUKUA TMPUYUYAIOTCS
HaXOJIUTh TMPUYUHBI SBJICHUM, YTO TPEOYyeT CYIIECTBEHHO OOJBINEH MBICIUTEIHHON
aKTUBHOCTHU, YEM 3allOMUHAHUE (PaKTHUIECKOTO MaTepuara.

- l'enepanuzayus yuebHo20 Mamepuana Ha OCHOBE BeIyIIUX HJIEH,
OpUHIUTIOB  (pu3uKku. 3amayaM TeHEpaIHM3alliyd CIY)KUT IIHUPOKOE HCIOIb30BAHKE
000O0ILIEHHBIX MJIAHOB MOCTpoeHus: 0TBETOB (A.B. YcoBa) u 03HaKOMJIEHHE y4alIuXcs C
OCOOCHHOCTSIMU Pa3IMYHBIX MBICIUTEIBHBIX ONepalii (aHaiu3, CHHTE3, CpaBHEHUE,
00600111eHre, Ki1accuduKalys, CUCTeMaTH3aIlus ).

— Ycunenue npaxmuuecxou nanpasnennocmu u noaumexuuzma xypca. C
1eNnbio (POPMHUPOBAHMS M PA3BUTHS TMO3HABATEILHOTO MHTEPECA YYaIUXCS K MPEAMETY
npenofaBaHue (U3MKKM BeAETCS C IIUPOKUM TPHUBJICUYECHUEM JIEMOHCTPALMOHHOTO



HKCIIEPUMEHTA, BKJIIOYAIOMIETO W MPUMEPhl MPAKTHYECKOTO MPUMEHEHUS (PU3NYECKUX
SBJICHUH M 3aKOHOB. YYEHMKaMH BBIIOJHACTCS 3HAUYUTEIBHOE YHCIO (POHTAIBHBIX
HKCIIEPUMEHTOB M Ja0OpaTOPHBIX pabOT, B TOM YHUCIE U CBS3aHHBIX C H3YyYEHHUEM
TeXHUUYECKUX MpuOopoB. [Ipennaraercs perieHue 3aiad ¢ TEXHUYECKHMMH JIAHHBIMH,
IIPOBEICHUE CAMOCTOSTENIbHBIX HAOIIOACHUM ydYallUMUCA NPU BBINOJHEHUU HMHU
JOMAIIIHETO 3aJaHusl, OpraHU3alMs BHEKJIACCHOIO YTEHUS JOCTYIHOM Hay4dHO-
MOMYJISIPHOM TUTEPaTyphl, MOUCKU (PU3NKO- TeXHUUYECKoW nHpopMaluu B Internet.

B kadecTBe Benyliedd METOAMKM MpPH peaTU3alMH MPOrpaMMbl PEKOMEHAYETCS
UCIIOJIb30BaHUE TIPOOJIEMHOr0 00yUeHusl. ITO COCOOCTBYET CO3/IaHUIO IOJIOKUTEIBbHOU
MOTHBAIIMM M MHTEpeca K M3YUYECHUIO IpeaMeTa, akTuBU3UpyeT oOyueHue. CoBMecTHOE
pelieHre npoOaemMbl pa3BUBAET KOMMYHUKA0EIbHOCTh, YMEHHE padOTaTh B KOJUIEKTHBE,
pemiatb  HETPAJAMLMOHHBIE  3a/layd, HCIOJb3ys MPUOOPETEHHBIE  MPEIMETHBIE,
MHTEJUIEKTYaJIbHBIE U OOIIME 3HAHUS, YMEHUS 1 HABBIKU.

Ha sramne BBeneHUs1 3HAHUH KCIIONB3YETCS TEXHOJIOTUS MPOOIEMHO-IUATOTHYECKOTO
o0Oy4eHus1, KOTopas MO3BOJISIET OPraHU30BaTh UCCIIEI0BATENBCKYIO pa0OTy y4aIluXcs Ha
YPOKE M CaMOCTOSITEJIbHOE OTKpbITME 3HaHM. Ha ypoke BBeAeHHS HOBBIX 3HAaHUU
MOCTAaHOBKA MPOOJIEMbI 3aKJIIOYAETCS B CO3/IaHUU YUYHUTENIEeM MpPOOJEMHON CUTyallud U
OpraHM3allM BbIXOJAa W3 HEE OJHUM M3 TpeX CrnocoOoB: 1) yuuTenb caM 3a0CTpsET
MPOTUBOpeUre MPOOJIEMHON CUTyallud W COOOIaeT mpobiemy; 2) YYeHHKH OCO3HAIOT
MpOoTUBOpEUHE U (POPMYIUPYIOT MTpolaemMy; 3) yUuTenb AUAIOTOM MOOYK/IaeT YYEHUKOB
BBIJIBUTATh U MPOBEPATH THIOTE3bI.

MecTo yueOHOro npeaMera B yueOHOM ILIaHe

BBenenue B €CTECTBEHHO-HAYYHBIE IPEAMETHI B OCHOBHOM IIKOJIE U3y4aeTCs B S-
6 knaccax. Y4eOHbBIN TJIaH HA ATOM dTare 00pa30BaHUs COCTABISIET 68 yueOHBIX YacoB
n3 pacu€éta 1 vac B Henmemo. B cooTBercTBHE ¢ 0a3uMCHBIM y4E€OHBIM IIJIAHOM KypCy
€CTEeCTBEHHO-HAyYHbIC TPEAMEThl MPEAIIeCTBYeT Kypc «OKpyXalolmuil  Mup»,
BKJTIOUAIOIINN HEKOTOphIE CBEACHUS U3 o0jacTh (U3MKUM M acTpoHOMHH. B CBOMO
ouepesib, COIepKaHue Kypca BBEJICHHS B €CTECTBEHHO - HAYYHBIE NMPEIMETHl B OCHOBHOM
IIKOJIE TPEACTABISET COO0OM TMPOMEACBTUYCCKUNM dTall U3y4YeHUs (PU3UYECKHUX,
XUMUYECKUX U €CTECTBEHHO-HAYYHBIX 3aKOHOMEPHOCTEH, TEOpHil, 3aKOHOB, TUIIOTE3
B CpPEIHUX KJaccaxX, SABJISISICH O3HAKOMHUTEIbHBIM 3BEHOM B CHUCTEME HENPEPBIBHOTO
(hU3UYECKOT0 U €CTECTBEHHO - HAyYHOrO OOpa30BaHUs U OCHOBOMW ISl MOCJIEIYIOIIETO
n3ydeHus (PU3UKHU U pasziesieHus: Ha Tpoduiu.

JINYHOCTHBIE, MeTaNpeIMeTHbIE U MPeMEeTHbIE Pe3yJbTATHI 0CBOCHUSA Y4eOHOI0
npeamera «BeeeHune B eCTeCTBEHHO-HAYYHbIE IIPeAMeThlI.
duzuka. XuMua»



Juynocmuvimu pezyibmamamu U3y4eHUs TPEAMETA SBIISIIOTCS CIEIYIOIIUE YMEHHUS:
Oco3HaBaTh €AWHCTBO U IEJIOCTHOCTh OKPYKAIOIIET0O MHUPA, BO3MOKHOCTH €ro
MTO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHHM HAYKH.
[TocTeneHnHo BBICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PCHHUE:
— BbIpa0baThIBaTh CBOM COOCTBEHHBIC OTBETHI Ha OCHOBHBIC JKM3HEHHBIC BOIPOCHI,
KOTOPBIE€ CTABUT JINYHBIN KU3HEHHBIN OIIBIT;
— YUYUTBhCA NPU3HABATh NPOTHUBOPEUUBOCTH U HE3ABEPIIEHHOCTH CBOMX B3IISIOB HA
MHP, BO3MOKHOCTb UX U3MECHEHUSI.

Y4uTbCS WCMOJB30BaTh CBOM B3MVISABI HAa MHUP [JI1 OOBSCHEHHS Pa3IMYHBIX
CUTYyaIluH, pEIICHUs BO3HUKAIOIMIUX MTPOOJIeM U U3BJICUCHUSI )KU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHI, HAXOJIWTh M H3y4YaTh B Y4YeOHUKAX IO pPa3HbIM
npeaMeraM maTtepuan (M3 MakCHUMyMa), UMEIOIIUA OTHOIIEHHWE K CBOUM HHTEpECaM.
Hcnonbs3oBaTh CBOM HWHTEpECHl [l BbIOOpa HMHAMBUAYAJbHON 00pa3oBaTEIbHOM
TPaeKTOpUU, MOTEHIUAIBHOU Oyayien npodeccuu U COOTBETCTBYIOMIETO MPO(UIBHOTO
oOpazoBanus. [IpuoOpeTaTh ONBIT y4acTus B AejIaX, MIPUHOCSIINX MOJIb3Y JIFOISIM.

OrneHMBaTh KW3HEHHBIE CUTYyalldd C TOYKH 3peHus Oe3omacHOro obpasa >KM3HU U
COXpaHECHHS  3JI0OPOBbS. YUMTBhCA BBIOMpATh CTHJIb  IIOBEICHUS, TMPHUBBIYKH,
obecrnieunBaroIe 0e30macHbIi 00pa3 KU3HU M COXPAHEHHE CBOETO 3J0POBbs, a TaKKe
OJIM3KUX JIIOIEH U OKPYKAIOIIMX.

OueHuBaTh 53KOJOTMYECKUN PHUCK B3aMMOOTHOILICHWM 4YEIOBEKA W MPUPOIBI.
DopMHUPOBaTh HKOJOTMYECKOE MBIIUICHUE: YMEHUE OLCHHBATH CBOIO JIESITEIBHOCTh W
MOCTYIIKU JIPYTUX JIFOJIEW C TOUKHU 3PEHUSI COXPAHEHUS OKPYKAIOIIEH CPEIbI.

Cpeocmeom pazsumusi TMYHOCTHBIX PE3YJIBTATOB CIIYXKUT YUCOHBIM MaTepHal U, MPExKIC
BCETO, IIPOIYKTUBHBIC 3a/IaHUs yAeOHMKA, HAIICJIICHHBIC HA:

—(opMHUpPOBaHNE OCHOB HAYYHOTO MUPOBO33PCHHS U (PM3UICCKOTO MBIIIICHUS;

~BOCTIIMTaHUE YOSKICHHOCTH B BO3MOKHOCTH JIUAJICKTUUECKOTO ITO3HAHUS TIPUPOIBL;

—Ppa3BUTHE UHTEIJIEKTYAJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH.

Memanpeomemnpimu  pe3yiabTaTaMM M3Y4YEHHUs Kypca sBisercs (OpMHUpOBaHUE

YHHUBEpPCaIbHBIX Y4eOHbIX neiictuit (Y'Y ).
Pezynamuenvie YVJ|:

CamocTrosiTelbHO OOHApYXuBaTh W (OPMYIHPOBATH MPOOJIEMY B KJIACCHOM H
WMHAUBUAYaIbHON Y4EeOHOH 1eATeIbHOCTH.

BeiiBurate BepcHHM pelieHuss TpoOJieMbl, OCO3HAaBAaThb KOHEYHBIM pE3yINbTar,
BBIOMpATh U3 MPEIJIOKEHHBIX CPEICTB M UCKATh CAMOCTOSITENIbHO CPEJICTBA JOCTHKECHUS
nenu. CocTaBisTh (MHAMBUAYAIBHO WUJIU B TPYMIIE) IJIaH PEIICHUs TPOOIIEMBI.

Pabotas mo mnpeanokeHHOMY W (WJIM) CaMOCTOATEIBHO COCTABIIEHHOMY IUIaHY,
UCIIONIb30BaTh Hapsly C OCHOBHBIMHU CPEACTBAMH U JIOTIOJHHUTEIbHBIC: CIIPaBOYHAs
auTepatypa, pusnueckue npubopsl, KomnbioTep. [lnaHupoBaTh CBOIO MHAUBUAYAIBHYIO



00pa30BaTENbHYIO TPACKTOPHIO.

PabGoTaTh MO CaMOCTOSITEIbBHO COCTABICHHOMY IUJIaHY, CBEPSSICh C HUM M IEJbIO
NEeSTETbHOCTH, UCIIPABIISIS OIIMOKU, UCIIOJIb3YS CAMOCTOSITEILHO MOI00paHHbIE CPEJICTRA.

CaMocCTOsITeIbHO OCO3HABaTh MPUYMHBI CBOETO yCleXa WIM HEyCcleXa U HaXOJIUTh
CIocOObI BBIXO/1a U3 CUTYAllUH HEYCIeXa.

YMeTh OlleHUBaTh CTENEHb YCIECIIHOCTA CBOEW MHIUBUAYAIBHOM 00pa3oBaTelbHON
NEATEIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4e€CTBaM M YEepTaM XapakTepa («KaKoB s»),
OTpEENATh HAMIPaBJICHUSI CBOETO PAa3BUTHUS (KKAKUM S XOUY CTaTh», «Y4TO MHE JIJIsl TOTO
HAJIO CIIETIaThy).

Cpeocmeom ghopmuposarnus peeynamueuvix YV][ CIyXUT COONIOACHUE TEXHOJIOTHH
npoOJIeMHOTO JWajiora Ha JTafne HW3YyYeHHs] HOBOIO Marepuaja M TEXHOJIOTHS
OIICHUBAaHUSI 00pa30BaATENbHBIX JOCTHKECHUHN (YUEOHBIX YCIIEXOB).

(bopmy duKcaluu U MpeACTaBICHHUS HHPOPMAITIH.

Hcnonw3oBath pazauyHbie BUJIBI YTEHUST (M3y4aroliee, MPOCMOTPOBOE, MOMCKOBOE,
03HAKOMHUTEILHOE), IPUEMBI CITYIIIAHMUS.

CamoMy co3/1aBaTh HWCTOYHMKM MHQPOPMAlUM PA3HOTO THUMA M JUIS Pa3HBIX
ayJIuTOpHii, cOOJIIOIaTh TpaBuia HHGOPMAIIMOHHON 0€30MacHOCTH.

YMeTh UCHNOJB30BaTh KOMIBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU Kak
WHCTPYMEHT [JIsi JIOCTHUXKEHHUSI CBOUX Ilejieil. YMeTh BBIOMpATh aJeKBaTHBIC 3ajaye
MpOoTrpaMMHO-anmnapaTHbIE CPEICTBA U CEPBUCHL.

Cpeocmeom gpopmuposanus noznasamenvuvlx YVJ/] ciyut ydeOHBIN MaTepuall U

MPEXJIe BCETO NMPOAYKTUBHBIC 3a/1aHMs YIeOHHMKA, HAIICJICHHbBIE Ha!
— TPOEKTHPOBAHWE U TMPOBEJCHUE HAOMIOACHUS TPUPOIAHBIX  SBICHHH  C
UCIIOJIb30BAaHUEM HEOOXOIMMBIX U3MEPUTEIHHBIX TPUOOPOB;
— BOCHUTaHHUE YOSKIEHHOCTH B BOBMOKHOCTH JIMAJIEKTUYECKOTO TIO3HAHUS TPUPOJIBI;
— TPUMEHEHHUE TOJYYEHHBIX 3HAHUN M YMEHUH IS PEIICHUs] MPAKTHUYECKUX 3a7a4
MMOBCEIHCBHOM KU3HU.
Kommynuxamuenwvie YV/:
OTtcTauBas CBOIO TOUKY 3pEHUS, MPUBOAUTH APTYMEHTHI, TIOJTBEPKAast NX (haKTaMHU.

B nuckyccum ymeTh BBIABUHYTH KOHTPAPTYMEHTHI, Tiepedpa3upoBaTh CBOIO MBICIb
(BIageHne MEXaHN3MOM SKBUBAJICHTHBIX 3aMEH ).

YuuTbCcsi KPUTUYHO OTHOCUTHCA K CBOEMY MHEHUIO, YMETh IpPU3HABATh
OIMOOYHOCTh CBOETO MHEHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

Paznuuath B MHCHbMEHHON W YCTHOM pedyr MHEHHE (TOYKY 3pEHUs), J10Ka3aTesIbCTBA
(apryMeHThl, (DaKThl), TUIIOTE3bI, aKCHOMBI, TEOPHH.

YMeTh B3IISIHYTh HA CUTYallUIO C MHOM MO3UIMU U JOTOBAPUBATHCS C JIFOJbMU UHBIX
MO3ULIHM.

Cpeocmeom popmuposanus Kommynukamuenvix YVJ[ Ciiy>kut co0toieHne TEXHOIOTHH



po0IeMHOTO auajora (MoOyXIAroNUi 1 TTOABOISAIIUN TAAJIOT) U OpraHu3anus PaboThI
B MajbIX TpYIMIax, a TakKXKe HCIOIb30BAaHUE Ha YPOKaxX »JJEMEHTOB TEXHOJOTHH
POAYKTUBHOTO YTCHUSI.

IIpeomemuvimu pe3yiomamamnu HU3YydCHUS IPpEAMETA ABJIAIOTCA CICAYIOINC YMCHHA:

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO3ZPEHUS U PUSULECKO20 MBIULIEHUSL

—  pa3nuyaTh IKCIIEPUMEHTAIBHBIA U TEOPETUICCKUI CTIOCO0 MO3HAHMSI IPUPOIH;

— XapaKTepu30BaTh MEXAHMYECKOE JIBIDKCHHE, B3aWUMOJCHCTBUS W MEXaHUUYCCKHE
CWJIbl, TIOHATHE 00 aTOMHO-MOJIEKYJSIPHOM CTPOCHHMHM BeIllecTBa M TPEX
COCTOSIHUSIX BEIIECTBA.

IIpoexmuposanue u npogederHue HAOIOOEHUS NPUPOOHBIX AGNEHUL C UCNONb30BAHUEM
He0OX00UMBIX USMEPUMENbHBIX NPUOOPO8:

— OIICHWBATh a0COTIOTHYIO MOTPEITHOCTh U3MEPEHHUSI, TPUMEHSATH METOJT PSI/IOB;

— TPOBOAUTH W3MEPEHUE CHJIbI TSKECTH, CHJIBI YIOPYTOCTH, CHJIBI TPEHUS;
HaOMIOZCHUE 3aBUCUMOCTH JAaBJICHHUS CTOJI0A JKUIKOCTH B 3aBUCUMOCTH OT
TUIOTHOCTH JKUJIKOCTH W BBICOTBI CTOJ0A >KUIKOCTH, HAOIIOJIEHUE JeHCTBUS
BBITAJIIKMBAIOIICH CUITBI U €€ U3MEPEHHUE.

Jluanexmuueckuti Memoo no3HAHUsL NPUPOObL:

—  OIEepUpPOBATh MPOCTPAHCTBEHHO-BPEMEHHBIMHU MacIITabaMu MHUpA, CBEACHUSIMHU O
ctpoeHnr COTHEYHON CUCTEMBI U TIPEACTABICHUSIME O €€ (HOPMUPOBAHNH;

— 00OCHOBBIBATh B3aMMOCBSI3b XapaKTepa TEIIOBOTO JIBYIKEHUS YACTHI] BEIIECTBA H
CBOICTB BEIIECTBA.

Pazeumue unmennexmyanvuvix u meopueckux cnocoOHoCmel:

— paspemaTth yuyeOHYIO TpoOJeMy IMPH BBEICHUM TOHSATHUS CKOPOCTH, IUIOTHOCTU
BEI[ECTBA, aHAIN3€ MPUYMH BO3HUKHOBEHUS CHJIBI YIPYTOCTH M CHUJIBI TPEHHUS,
OTIBITOB, TMOATBEPXKIAOIMX 3akoH [lackains, cCyiiecTBOBaHHE BBITAIKUBAIOIIEH
CHUTBI.

lIpumenenue nomyueHHvIX 3HAHULL U YMeHUU Ol peuleHus: NPaKmuyeckux 3aoay
NOBCEOHEBHOU HCUSHU

—  OMPEENTh IIEHY JCJICHUS] U3MEPUTEITHLHOTO prUdopa;

— U3MEpATHh Maccy W O0BEM Tena, TEMIEparypy Tela, IJIOTHOCTh TBEPIBIX TENl U
KUJIKOCTEH;

— Ha TpaKTUKE NPUMEHSATh 3aBUCUMOCTh OBICTPOTHI Tiporiecca Auddy3un OT
TEMITepaTyphl BEIICCTBA, YCIOBHUE TUTABAHUS TEIL.

[Iporpamma  mpemycmaTpuBaeT  (GOPMHpPOBAHWE y  IIKOJIBHUKOB  CJCAYIOIIUX
o01ey4yeOHbIX YMEHHMM U HaBBIKOB, YHHMBEPCAJIbHBIX CIIOCOOOB JI€ATEIBHOCTH U
KJIFOUEBBIX KOMIIETEHIIUM:
llo3nasamenvras OessmenbHOCmb:
— WCHOJIb30BaHUE JIsi TIO3HAHUS OKPYKAIOIIETO MHpPa PAa3IMYHBIX €CTECTBEHHO-



HayYHBIX METOJIOB: HaOIIOJICHUE, U3MEPEHHE, IKCTICPUMEHT, MOICIIUPOBAHUE;

— (QopmupoBaHue yMEHWH pa3nuuaTh (aKThl, THUIOTE3bl, NMPUYUHBI, CIEIACTBHS,
JI0Ka3aTeNbCTBA, 3aKOHBI, TCOPHUH;

— OBJQJICHWE  aJCKBaTHBIMA  CIOCOOAMHM  pEIICHUS  TEOPETHUYECKUX U
AKCIIEPUMEHTAIILHBIX 337149,

— TPHOOPETEHHE OIbITa BBIABIXKCHHS TUIIOTE3 JJIsT OOBSICHEHUS] M3BECTHBIX (PAKTOB
1 DKCIIEPUMEHTAILHON MPOBEPKHU BBIABUTACMBIX THITIOTE3.

Hnghopmayuonno-koMmyHUKAMUBHAS 0esAMeNbHOCNb.

—  BJIaJICHUE MOHOJIOTUYECKON W JHAJOTHYECKON PEeUblo, Pa3BUTHE CIIOCOOHOCTH
MOHUMATh TOUYKY 3pEHHUs cOOECeIHUKA U TPU3HABATh IPABO HA NHOE MHEHUE;

— UCIOJIb30BaHUE /IS PEIICHUS] TO3HABATEIBHBIX 1 KOMMYHUKATUBHBIX 33124
Pa3TUYHBIX UICTOYHUKOB HH(OPMAITHH.

Pegnexcusnas oesmenvnocmo:

— BJAJCHUE HaBBIKAMHU KOHTPOJIS U OIICHKU CBOEH JCATCIHPHOCTH, YMCHHUEM
MIPEIBUICTh BO3MOXKHBIE PE3yJIbTaThl CBOMX JCHCTBUI;

— opraHu3zaius y4eOHOU JIesTeIbHOCTH: MOCTAaHOBKA 11eJI1, TUTAHUPOBAHHUE,
OTIpeJIeICHUE ONTUMAILHOTO COOTHOIICHHUSI 1IEJIA U CPEJICTB.

Conep:xanue yueOHOro Kypca
«BBegeHue B eCTeCTBEHHO - HayuUHble npeaMeTbl. Puzuka. Xumus»

ConepxaHue y4eOHOTO npeaMeTa COOTBETCTBYET denepanbHOMY
rocyJIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOI'O OOIIETO 00pa30oBaHMs.

B nanHo#1 yacTu mporpaMmbl omnpeiesieHa MoCaeA0BaTeIbHOCTh U3YYCHHST YIEOHBIX
TEeM B COOTBETCTBUM C 3aJadyaMu OOyYEHHsS. YKa3aH MHUHHUMAIbHBIA TEepeYeHb
JIEMOHCTpAIIU, TMPOBOJAMMBIX YYHTEIIEM B KJacce, JIaDOpaTOPHBIX PabOT U OIBITOB,
BBITIOJTHSICMBIX YYEHHUKAMHU.

5 KJaace

Beenenue
[Ipupona xuBas W HexuBad. SBiaeHUs NOpUpPOAbl. UeNnOBEK — 4YaCTh MNPUPOJBL.

Bnusinue denoBeka Ha mpupony. HeoOxomumocTh u3ydeHHs NPUPOABI U OEepekHOTO
oTHolIeHUs K Heil. OxpaHa npuposl. Dusrka u XuMus — HayKu o npupoje. Yto nzyyaer
¢usuka. Tena u BemiectBa. Uto uzyvaer xumus. Haydnble METOIbI U3yUEHUS IPUPO/IBI:
HaOJII0ICHUE, ONBIT, TEOPUSA. 3HAKOMCTBO C MPOCTEUIIUM (PU3UUYECKUM M XUMUYECKUM
obopynoBanueM (rpobupka, Kojaba, 1abopaTOPHBIN CTakaH, BOPOHKA, MTUIETKA, IITATENb,
IJJaCTMACCOBBIA M METAJUIMYECKUMH  IUTATHBBL, JEp)Kareiab I NPOOHPOK).
Harpesarenbnblii mpubop, ocobeHHOCTH MiamMeHu. llpaBuna HarpeBaHHs BEIIECTBA.
W3meputenbHble TpUOOpBI: JIMHEHKA, W3MEpPUTENbHAs JIEHTa, BECBI, TEPMOMETP,



MEH3YypKa (€IMHUIBI U3MEPEHHM, ITKajaa mpubopa, IeHa IeJeHUs, mpeaeia U3MEPEeHHH,
NpaBHJIa TIOJIB30BAHU).
JlabopaTopHbie pabOThI

. Onpenenenne pazMepoB (HU3NIECKOTO Tea.
. N3mepenne o0beMa JKUIKOCTH
. H3mepenne o6beMa TBEpAOTO Tena.

Tesa u BelecTBa
XapakTtepucTuku Ten u BemiecTB (hopma, oObeM, 1Bet, 3amax). OpraHu4ecKue u

HeopraHuveckue BemlecTBa. TBepnoe, KUIKOEe M ra3000pa3HOE COCTOSHMS BEIECTBA.
Macca tena. Maccel pa3IMyHbIX Tell B mpupoie. IDTanoH Macchl. Becbl. Temnepartypa.
TepmomeTpsl.

JemumocTts BemecTtBa. Monekynsl, aromsl, HOHBL. [IpencraBineHue o pasmepax
yacTul] BemlecTa. JIBmxeHnue yactul BenlecTBa. CBs3b CKOPOCTH JBW)KEHHS YaCTHUIL C
temriepatypoil. Juddy3usa B TBepAbIX Telax, >KUAKOCTIX MU razax. BzaumopeiicTBue
YaCTHI] BEIIECTBA U aTOMOB. [losicHeHMEe CTpOEHUS ¥ CBOMCTB TBEPIBIX TEN, KUIKOCTEN U
ra3oB C MOJIEKYJIIpDHOW TOYKH 3peHusi. CTpOCHHE aToMa U MOHA. XUMUYECKUE IIIEMEHTHI
(kucmopona, a3oT, BOJOPOJ, IKeJe30, aIlOMUHMUMA, Menb, ¢ocdop, cepa). 3HAKU
XUMHUYECKUX 3JIeMEHTOB. [lepunoanueckas cucrema /[.M1.Menneneesa.

[IpocThie U cllOXHBIE BellecTBa (KUCIOPOJ, a30T, BOJA, YIVIEKUCIBIA ra3, moBapeHHas
COJIb).

Kucnopoa. I'openne B kucmopoxae. @orocunres. Bomopoa. PacTtBopel u B3Becw.
Bopa. Boga kak pactBopurens. OuucTka MpUpOAHOM BOJBL. Bo3ayx — cMmech ra3os.
[ImoTHOCTH BeuiecTna.

JIaGopatopHbie pabOThI
CpaBHeHUE XapaKTEPUCTUK PU3NIECKUX TEL.

o HaOmronenne pa3mmyHbIX COCTOSIHUHN BEIIIeCTBA.

. N3mepenune TeMiiepatypbl BOJIbl U BO3IyXa.

. Habmonenne 1emmMocTH BEIIeCTBa.

. HaoGmronenue spnenust nuddysuu.

. Hab6nronenne B3auMoIeHCTBUS YaCTHI] pAa3IMYHBIX BEIIECTB.

. HabGnronenue ropeHusl.

. Pa3znenenue pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (PHIIETPOBAHUEM.
. OrnpeneneHue MIOTHOCTH BEIIECTBA.

B3aumonaelicTrBue TeJa

N3menenue ckopoctd M (opMbl Ten MpU HUX B3auMojeucTBuu. JlelicTBue u
nporuBogercTere. Cuila Kak XapakTepuCTHKa B3auMoaeuctsus. Junamomerp. HproToH
— enuHMIA u3MmepeHus cwibl. MHepuus. IIposiBieHne mHepuuu, NpUMEpPHI €€ ydeTa U
IIpuMeHeHus. Macca Kak Mepa MUHEPTHOCTH.

['paBuTaniMOHHOE  B3aMMOJEHUCTBHE.  ['paBUTallMOHHOE  B3aMMOJACUCTBHE U



Bcenennasa. Cuna TsDKECTH. 3aBUCUMOCTh CHIIBL TSKECTH OT MACChL DJIEKTPUUYECKOE
B3auMojielicTBue. OOBSICHEHHE  DJECKTPUUECKOTO  B3aUMOJCHCTBUS HAa  OCHOBE
AJIEKTPOHHOM TEOPUHU.

OnexkTpuzanusi Ten  TpeHueMm. lIlepemada  2JIEKTpUUYECKOTO  3apsAna  IMpH
CONPUKOCHOBEHUH. B3anmoaeiicTBUe 0IHOMMEHHO U Pa3HOMMEHHO 3apsAKEHHBIX TEJL.

MarauTtHoe B3auMojeucTBue. IlocTossHHBIE MarHMTBI, MX JECHCTBHUE Ha JKEJIE3HBIC
tena. [loarockl MarHuTOB. MarHuTHbIE CTpPENKU. 3eMisl Kak MarHuT. OpUeHTUpPOBaHUE
no kommnacy. I[IpumMeHeHre NMOCTOSTHHBIX MarHuToB. Cuia TpeHus. 3aBUCUMOCTH CHIIbI
TPEHUsI OT CHJIBI TSHKECTH M KauecTBa 00pabOTKH MOBEPXHOCTEH. PoJib TpeHUs B nipupojie
1 TexHuke. CrocoObl yCUIEHUS M OCTIa0ICHUS TPEHUS.

Hedopmanus. Paznuunsie Buabl aeopmanmu. Cuiia ynpyroctd, €e HalpaBiICHHE.
3aBUCUMOCTh CUJIbI YIIPYTOCTH OT Aedopmariuu. JlaBieHue Teiia Ha onopy. 3aBUCUMOCTD
JaBJieHUs1 OT Iomaau omnopsl. [lackane — egununa u3mepeHus: napineHus. llepenaua
JABJICHUS KUJKOCTSIMU U Ta3zaMu. 3akoH [lackans. [/laBieHue Ha riayOMHE KUIKOCTH.
Coobmiatomecst cocyJlibl, UX TpUMEHeHHe. ApTepuanbHoe aaBieHue. JlelicTBue
KUJIKOCTE Ha TMOTPYKEHHOE B HHUX Telo. ApXuMenoBa Ccujiaa. 3aBUCUMOCTH
apXUMEI0BOM CHIIBI OT POJIa KUJIKOCTH M OT 00beMa MOTPY)KEHHOM YacTH TeJa. Y CJIOBUS
IUIaBaHUS TEJI.

JlabopaTopHbie pabOThI

. HaOnronenne BOSHUKHOBEHUS CUJIbI YIIPYTOCTH MPH iePopMariuu.
. N3mepenne cuibl.

. WN3mepenune cuibl TpeHus.

o Hab6mronenne B3auMoIeCTBUS HAdICKTPU30BAHHBIX TEJI.

o HaOsronenne MaraiuTHOrO B3anMOIENCTBYS.

. OnpeneneHue JaBjieHUs Tejla Ha OMOPY.

o N3mepeHne BBITaTKUBAIOIIECH CHUIIBI.

. OT 4ero 3aBUCUT BBITAJIKUBAOIIAs (apXxume0Ba) cuna?

3 BrisicHeHue yciioBus M1aBaHUs TEJL.

Pdu3znyecknue 1 XUuMHUYECKHE SIBJICHUS

Mexanndeckue sBJICHUS

[TonsitTue 00 OTHOCHUTENBHOCTH MEXaHUYECKOTO IBMKEHMs. Pa3zHOOOpa3HbIe BHIbI
MEXaHUYECKOTO  JIBIDKEHHUS  (TMpSAMOJIMHEHHOE, KPUBOJMHEHHOE, JBIKEHUE IO
OKpY>KHOCTH, KojeOarenbHoe). MexaHnyeckoe JBMKEHHE B pupojie U TexHuke.llyTs u
Bpemsi nBrkeHus. CKOpPOCTh IBIKEHHUS. PaBHOMEpHOE, YCKOPEHHOE W 3aMEIJICHHOE
IBWKCHHS.3BYK KaK MCTOYHHUK WH(pOpManuu 00 okpyxaroriemM mMupe. MIcTouHNKY 3ByKa.
Konebanne — HeoOXoauMoe yciaoBHE BO3HMKHOBEHHUs 3ByKa. OTpaxkeHue 3ByKa. IXO.
I'osoc m cnyX, TOpTaHb U yXO.

JlaGoparopubie paboThI
. Brraucnenue ckopoctu Opycka.



o HaOnro1eHe OTHOCUTEIBHOCTH JIBUKECHUS.
o Hab6ronenne ncTOYHUKOB 3BYKA.
TensoBbie ABJCHUS

N3meneHne oObema TBEPABIX, JKUIAKUX M ra3000pa3HbIX TeJd NPU HArpeBaHUU U
OXJIAKICHUH. YUYeT TEIUIOBOIO paclIMpeHUs] W MCIOJb30BAHUE €ro B TEXHUKE.
[InaBnenue u orBepAeBaHue. TasHUE CHEra, 3aMep3aHue BOJbI, BBIIUIABKA YyryHa H
CTaJM, W3rOoTOBJIEHWE Jeranedl omiMBKOM. HMcmapenue »xunkocreid. (OxinaxaeHue
xuakocteil npu ucnapenuu.) Konnencauus. Ternonepenaya.

JlabopaTopHbie pabOThI

. Hab6mronenue n3aMeHeHust oObema >KUJIKOCTEH U ra30B MPU HAarpeBaHUU U
OXJIAKJICHUH.

. HaOnronenue u3MeHeH s IJIMHBI TeJla TPU HarpEeBaHUU U OXJIAXKICHUH.

. HarpeBanue cTeKJISTHHOMN TPYOKH.

. OTnvBKa UTPYIIEYHOTO COJIJIATHKA.

. HabGnronenue 3a miaBieHUEM CHETa.

. OT 4ero 3aBUCUT CKOPOCTh UCIIAPEHHUS KUIKOCTH?

. Hab6nronenue oxaxaeHus KUAKOCTH IMTPU UCTIAPECHUU.

. Habrogenue TenionpoBoIHOCTH BOJIBI M BO3TyXa.

B pesynbrare uzyueHus npeameTra B S Kilacce 00ydarONIUNCS HAYYUTCS:
MexaHnueckue sIBJICHUSA

. pacro3HaBaTh MEXAHMYECKUE SIBJICHUS W OOBSICHATH HAa OCHOBE HMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCIJIOBUSI MPOTEKAHUS ATHUX SIBIICHUI: PAaBHOMEPHOE
MPSIMOJIMHEMHOE JIBI)KEHHE, CBOOOJIHOE TAJICHUE TeJ, WHEePLHUs, B3aUMOJCHCTBUE Te,
repeaya AaBJeHUs TBEPABIMU TEJIAMHU, )KUIKOCTSIMU U ra3aMu, IIJIaBaHUE TEI,

. ONUCHIBATh HM3YyYECHHBIE CBOMCTBA TE€JI U MEXAHUYECKHE SIBICHUS, HCIOJIb3Ys
¢u3MYecKue BEIWYUHBI: MyTh, CKOPOCTh, Macca Tella, IJIOTHOCTh BEIIeCTBa, CHIIA,
JABJICHUE, CWJIa TPEHHS; MPU OINMUCAHUM TMPABWIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
HCIIOJIB3YEeMbIX BEJIMUMH, UX 0003HAYCHUS U €IMHULIBI U3MEPEHUS;

. aHaJM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBJICHUS U MPOIIECCHI, UCIIOIb3YS
¢du3ndeckue 3akoHbl: 3akoH [lackans, 3akoH Apxumena;

. pemarh 3a7a4u, WCTIOIb3ys (POPMyIIbI, CBS3BIBAIONIUE (DU3UUYECKUE BEIUUUHBI
(yTh, CKOPOCTb, IJIOTHOCTh BEILIECTBA, JABJICHUE); HA OCHOBE aHalM3a YCIOBHUS 3aJa4u
BBIZICISITh (PU3UUYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC ISl €€ pelieHus, u
IIPOBOJUTH PACYETHI.

OO0yuaromuiicss MOJIy4UT BO3MOKHOCTh HAYUUThCS:

. WCIIOJIb30BaTh 3HAHUS O MEXAHWYECKHUX SBJICHUSX B MOBCEIHEBHOM XKU3HM IS
oOecnieueHrs 0O€30MACHOCTH TMpHU OOpallleHuH ¢ MNOpudbopaMH U TEXHUYECKUMU
YCTPOWUCTBAMH, IS COXPAHECHHS 3JI0POBbSI W COOJIOJACHHUS HOPM JKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



. MPUBOJNUTH TMPUMEPHI MPAKTUYECKOTO HCIONB30BAHUSA (DU3UUECKUX 3HAHUU O
MEXaHUUYECKHUX SBJICHUSIX U PU3HUECKUX 3aKOHAX;
. npuéMaM TIOMcKa ¥ (HOPMYJIHMPOBKU JI0KA3aTEJIbCTB BBIIBHUHYTHIX THIIOTE3 H
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMIIUPUYCCKHA YCTAHOBJICHHBIX (DaKTOB;
. paspenarhb npoOieMy Ha OCHOBE WMEIONIMXCS 3HAHUW TI0

MEXaHHUKE c
HCMOJIb30BAHUEM MAaTEMATHYECKOTO ammapara, OLUCHUBATH PEATbHOCTh MOJYYEHHOTO
3HAYCHUS (PU3NUECKON BETUUMHBI.
TenjioBble sIBJCHUS
. pacro3HaBaTh TEIJIOBBIC SBJICHHUS U OOBSCHATH HAa OCHOBE HMMECIOIIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS ITUX SABJICHUM: AudPy3us, n3MEHEHHUE

o0b€Ma Tesl MpU HarpeBaHUM (OXJIAKIECHHH), OOJbIIas COKMMAEeMOCTh Tra3oB, Majas
CKUMAEMOCTh KUJKOCTeM M TBEPIBIX TEJ, HCIAapeHue, KOHJACHCAIlWs, IUIaBJICHUE,
KpUCTaJUTU3AIMs, KUTICHHUE, PA3JIMUHbIE CIIOCOOBI TETUIONEpEeaauH;

. OMHUCHIBATh M3YYCHHBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS, WCIOJIb3Ys
(U3UYECKYIO BEJIMUHMHY - TEMIIepaTypa;

° AHAJIU3UPOBATH CBOMCTBA TCJI, TCINIOBBIC ABJICHUA U ITPOLCCCHI;
° pa3iindyaTb OCHOBHBIC IIPU3HAKH MOI[@J'ICﬁ CTpPOCHU I'a30B, )KI/II[KOCTeﬁ )51 TBépI[I)IX
TCI

OOGyuaronuiicst MOJyYUT BOZMOKHOCTb HAYUUTHCS:

. UCTIONb30BaTh 3HAHMSI O TEIUIOBBIX SIBICHUAX B TIOBCEIHEBHOM KU3HU IS
oOecrieueHrss ~ O€30MACHOCTU Mpu OOpamieHuH ¢ NOpubopaMH U TEXHHUYECKHUMHU
yCTpoicTBamMH, MJii COXpPAHEHHsI 370pPOBbsi M COOJIIOJIEHUST HOPM HKOJIOTHUYECKOTO
MOBEJICHUS B OKPYIKAIOIIEH CPEJIE;

. OPUBOJUTH MPUMEPHI MPAKTUYECKOIO HCIOJB30BaHUS (PU3NYECKUX 3HAHUU O
TEIUIOBBIX SIBJICHUSX;

. npuéMaM orucka u GopMyITUPOBKH TOKA3aTEIHCTB BEIIBHHYTHIX

THIOTE3 U TEOPETHUECKHUX BHIBOJOB HA OCHOBE SMITMPUUECKH YCTAHOBICHHBIX (DAKTOB;

. paspemath npodiieMy Ha OCHOBE HMEIOIIUXCS 3HAHUH O TETIJIOBBIX SBICHUSIX.
DJEKTPUUYECKHUE U MATHUTHBIE SIBICHUS

. pacro3HaBaTh U OOBICHITH Ha OCHOBE MMEIOIIMXCSl 3HAHUN OCHOBHBIE CBOMCTBA
WIM YCJIOBHS TPOTEKAHUs SIBJICHWM: JJIEKTpU3allUs TeJ, B3aUMOJCHCTBUE 3aps/oB,
B3aMMOJICIICTBHE MarHUTOB;

. aHAIIM3UPOBATHCBOMCTBA TEN, OJJICKTPOMArHUTHBIE SIBJICHUSA M TPOIECCHI;
OOy4Jarommiics MOy4YUT BO3MOKHOCTH HAYUUTHCS:

. UCIIOJIb30BaTh 3HAHUS 00 3JEKTPOMArHUTHBIX SIBJCHUSIX B MTOBCEJIHEBHOM JKHU3HU
g oOecnedyeHrss O€30MacHOCTH MpU OOpalleHHH C MNPUOOpaMH M TEXHUYECKUMU
YCTpOMCTBaMH, [JIsi COXPAHEHHUS 3A0POBbS M COONIOACHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



. IPUBOJIUTH MPUMEPHI NPAKTHUSCKOTO HMCIOIL30BAHUS (PU3NICCKUX 3HAHUU O
9JIEKTPOMArHUTHBIX SIBJICHUSX;
. npuéMaM IOMCKa M (OPMYJIHUPOBKH JIOKA3aTEIbCTB BBIJBUHYTHIX THIIOTE3 H
TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMITUPUUYCCKU YCTAHOBJICHHBIX (DAKTOB;
. paspemaTth MpoOJeMy Ha OCHOBE HMECIOIIMXCS 3HAHUN 00 AJIEKTPOMAarHUTHBIX
SIBJICHUSIX.

6 kiacc
DJIeKTPOMATHUTHLIEC ABJICHUS

ONEeKTpUYECKHA TOK KaK HaIlpaBICHHOE JIBJKCHHE 3apsDKCHHBIX — YacTHLL.
Hanpsokenue kak  yciaoBHME BO3HHMKHOBEHME JJIEKTPUYECKOro Toka. lMcroynuku
MOCTOSIHHOTO U MEpPEeMEHHOro Toka. Cuijia TOKa, €JUHMIIA W3MEpPEHUs CHibl Toka — 1
amriep(A). Ilpumepsl pa3iIMuHBIX 3HAYEHUM Ccuibl Toka. Hampspkenue, eauHuUIa
n3Mepenust HarpsbkeHus — 1 BosbT(B).Ilpumepsl pa3nuuHbIX 3HAYEHUW HaNpPsHKEHUS.
AMnepMeTp W BOJIBTMETD, BKIIOUECHHE AMIEPMETPAa U BOJIBTMETPA B JJIEKTPUYECKYIO
LeNnb Uil W3MEPEHHsl CHJIbl TOKA W HanpspkeHus. [IpOBOIHHMKM W JUAIEKTPUKH:
onpeneneHus, npuMepbl U npuMeHeHus1. COCTaBHBIE YaCTH JIEKTPUYECKHUX LENEH U UX
o0o3HaueHus Ha cxeme. [locnenoBarenbHOE U MapaylIeIbHOE COSIUHEHUE POBOIHUKOB,
UX OTJINYHU, UCIOJB30BAHUE B PA3IUYHBIX LieNsAX. HarpeBarenbHoe NEMCTBUE TOKA, €TO
MpUMEHEHUE B OBITOBBIX MpuOOpax. MarHUTHOE AEUCTBUE TOKA. DJIEKTPOMArHUTHI, UX
IpUMEHEHUE. [[elicTBuE MarHuTa Ha 3JIEKTpU4ecKnil ToK.II[puMeHenue 3Toro qeiCcTBUS B
YCTPONCTBE U3MEPUTENBHBIX TPUOOPOB, NEKTPOABUTATENA. XUMHUECKOE IEUCTBUE TOKA
Y €ro NPUMEHEHHUE.

JIaGoparopnbie paboThI

. IlocnenoBaTrenbHOE COCIMHEHHE

. [TapamienbHOE COETMHEHNE

. HaOmaroneHue TemioBoro AeicTBHS TOKa

. HaOmronenne MarHuTHOTO AEMCTBHUS TOKA
. HaOmronenue XuMHU4IeCKOro IEHCTBUSA TOKA

CBeTOBbBIC ABJICHUSA

CgetoBbie siBeHHs. CBET Kak MCTOUHUK MHGOpPMAIMU YeJIOBEKa 00 OKpyXkaroliem
mupe. McTtouHuku cBeTta: ropsuue U XojogHble. OOpa3oBaHME TEHHU OT MPErpajbl.
[Ipoxoxaenue cBera ckBo3b oTBepcTUE. OOBSICHEHHE COJIHEUHBIX U JTYHHBIX 3aTMEHHI.
3epkanbHOE MU paccessHHOe oTpaxeHue. lIposBiieHHe 3akoHa OTpa)k€HUs B JIEHCTBHH
3epkaj. 3epKana IUIOCKHE, BBIIYKIbIE W BOTHYTbIE. (CBOMCTBO 3€pKall U3MEHSATH
HarpaBJjeHue CBeTOBOro mydka. lMcnonb3oBanue 3epkan. XapakTep H300pakeHUS B
iockoM 3epkajiie. OObsiCHEHWE BO3HUKHOBEHHMSI MHHUMOIO C TIOMOUIBIO TOCTPOCHHUS.
SIBnenne npenomienus cBeTa. M3mMeHnenue HarpaBiieHUsI CBETOBOIO JIyda IPU MEPEX0AE
U3 OJHOM Cpefbl B JApyryio. PasnmuuHble THINBI JIMH3: COOHMPAIOIIUE M PACCEHBAIOIIHE.
@dokyc AWH3BL. YBenWueHWE JHH3bI. Pa3nuune B M300pakeHWH TpeaMeTa B JMH3E B



3aBHCUMOCTH OT HUX B3aUMHOro pacroynoxenus. Ha3zHadeHne W HCIONBb30BaHME
ONTUYECKUX TpuOOpOB: (QoToammapara, MTPOSKTOPOB, MHUKPOCKONA, TEJIECKOIIa;
UCIIONIb30BaHUE B HMX KOHCTPYKIHMM JIMH3 M 3epkasl. CTpoeHue ria3a, HEKOTOpbIe
¢byHKIMU ero OTAETbHBIX YacTel. M3o00paxenue, moixydaemoe Ha cerdatke. HemocraTtku
3peHus: OIU30PYKOCTh U AAIbHO30PKOCTh; MCIIOIH30BAHUE OUKOB JUIS UX UCIIPABICHHUS.
Pasnoxxenue 6emoro ceera ¢ momoIibio npu3Msl. Criektp. [lopsiok cinemoBaHus IBETOB B
cnekrpe. Pagyra. OObscHEHHE LIBETA TEIL.

JlaGoparopubie paboThI

. CBeT U TCHb

. OTtpaxeHue cBeTa 3epKajoM

. [Tonyuenue nzo0paxkeHus MpeaMeTa B INIOCKOM 3epKalie
. HaOmronenue 3a npenomieHue cBeTa

. Habnronenue n3o0pakeHuil B TMH3E

XuMHuvecKue siBjeHust
XHUMHYECKHE p€akunn KaK ITPOLCCChI O6p2130BaHI/IH OIHNX BCIICCTB M3 APYI'UX.

[Ipy3HaKy XUMHUUYECKUX SBJICHUN M yCIOBHS MX IpoTekaHus. OO0bsSICHEHUE MPOTEKaHUS
XUMHMYECKUX PEAKIUA ¢ MOJICKYJISIPHOM TOYKU 3peHMs. Pacmaj BelecTB U MOJIEKYJ Ha
aTOMBI WJIM HOHBI, 00pa30BaHNE U3 HUX

HOBBIX BellecTB. COXpaHEHHWE MacChl BEHIECTB B XMMHUUYECKHUX peakuusx. [loBTopeHue
3HAKOB XHMHUYECKUX DJIEMEHTOB. Peakumu coenuHeHus U pas3ioxeHus. OKCHUIBI Kak
CJIO’KHBIE BEIIECTBA, COCTOSIIME U3 JABYX XMMHUYECKHUX 3JIEMEHTOB, OJIMH M3 KOTOPBIX
kuciopod. [Ipumepsl HamboJiee pacIpPOCTPAHEHHBIX OKCHUJIOB, MX PACIpPOCTpaHEHUE B
MpUpoJic W HCHoJib30BaHue. OCHOBHBIE CBEICHHS O KHCIIOTaxX, MPUMEPhl Haubojee
pacrpoCTpaHEHHBIX KHCIOT. VICmoibp30BaHWE KHCIOT B HAPOTHOM XO3SMCTBE M OBITY.
ITpaBwita ob6parienus ¢ HUMH. PacriosHaBanue kuciaot. O0mue cBeieHus 00 OCHOBaHUSX,
pacTBOPUMBIC OCHOBAHMSI- I1I€JI0UN; U3BECTKOBAs BOJIa, raiieHHas u3BecThb. [[pumeneHue
OCHOBAHHUSI B HApOJHOM XO3sicTBe W B ObITy. [IpaBuia oOpaiieHusi ¢ OCHOBaHUSIMHU.
PacniosznaBanue ocHoBanuii. Peakuus HehTpanuzauuu. Coiv Kak CIIOXHbBIC BEIIECTBA B
COCTaB KOTOPBIX BXOAST MOHBI METAJUIOB M KHUCJIOTHBIX OCTAaTKOB. IIpuMepsl conei u
pacnpocTpaHeHue ux B npupojie. CBOMCTBA M MPUMEHEHHUE psjia COJICH: MOBapeHHOM
COJIM, COJbl, MEIHOTO Kymopoca W Ap. benku, *upbl U YIrJIeBOAbl KaK BaKHEWIINE
MUTaTEIbHBIC BEIIECTBA JJIsI opraHu3Ma uesoBeka. [IpoucxoxkaeHue MpUpoaHOTrO rasa,
HedTH, yras KaK MPOAYKTOB THUEHHS PA3IMYHBIX OPTaHUYECKUX OCTATKOB 0€3 JTOCTYyIIa
BO3/yxa Mpu OoJbIIKX AaBieHusX. Hanbosee BakHbIE MECTOPOXKICHUS Ta3a U HePTH B
Poccun, nx 3HadueHuEe Kak MCTOYHHUKOB ISl TIOJYYEHUS Pa3JIMYHBIX BUJOB TOIUIMBA KaK
BAKHEHUILIETO ChIPhA 111 XUMUYECKON MPOMBIIIUIEHHOCTH.

JlaGoparopubie paboThI

o JlelicTBHE KUCIOT U OCHOBAHUM HA UHIUKATOPHI

. [IpoBepka pacTBOPUMOCTH COJIEN B BOJIE



. Pacno3naBanue kpaxmaina
Yes10BEeK M IPUPOIA
3amauun, KOTOpPhIE pelIaeT aCTPOHOMHUSI, 3HAKOMCTBO CO 3BE3/THBIM HEOOM, CO3BE3/IUSI.

JIpeBHHE aCTPOHOMUYECKUE MHCTPYMEHTHI U COBPEMEHHBIE METOJBI ACTPOHOMHYECKHUX
uccaenoBaanii. Ompoc: HaXOXKACHHE Ha HW300paXCHWHM CO Claiia 3Be3AHOro Heba
M3BECTHBIX co3Be3auidl. Kapra 3Be3nHoro Heba. HaxoxneHwe Ha KapTe CO3BE3qUi
HauOosee SApKUX 3Be3[. A3MMYT U BBICOTAa CBETHJ, UX OIPEJACICHUE C TMOMOIIbIO
actposisionn. [IpakTuyeckue ykazanusi o U3rorosiieHuto actposisioun. Comuue. [lepBbie
NPEACTABICHUSI O €ro cOocTaBe W Temmeparype. M3MEHEHUsi COJHEYHOM aKTUBHOCTH.
Connue m xu3Hb Ha 3emiie. ConHeuHas cucrema. CTpOEHUE COJIHEUHOW CHUCTEMBI.
JIBr>keHne 3eMIIM: BpallleHHE BOKPYT CBOEH ocH U BpauieHue Bokpyr CoiHua. [Ipruunnsl
CMEHBI THS W HOYM, BpEMEH roja. JlyHa — €CTEeCTBEHHbId CHYTHUK 3emiu. J[BHkeHUE
JIynsl BOKpyT 3eMJIu U BOKpYT cBoeil ocu. OTCyTcTBUE aTMOC(hEpHI U CBSI3aHHBIE C ATUM
¢uznueckue ycnous Ha Jlyne. ®azpl JlyHbl. OCHOBHBIE JTanbl KOCMHYECKUX
HCCJICIOBAHUIM.
3emJisi - MeCTO 0OMTAHUSA YeJIOBEKA

CrtpoeHue 3eMHOTO IIapa. YBEJIWYEHUE MIOTHOCTU W TEMIEpPaTypbl C TITyOWHOM.
CocraB ruapocdepsl. Pomb rumpochepbr s ku3Hu Ha 3emie. HWccnepoBaHus

MOPCKHUX TJIyOHH.

CynoxoactBo. IIpoueccsl, IpouCXOdIIME B 3€MHBIX HeApax W B rugapocdepe, ux
BJIMSIHUE HA KU3Hb JIFOJEH, HEOOXOIUMOCTh UX U3yUYCHHUS.

CocraB u ctpoenue armochepsl. ATmochepHoe nasienue. OnwiT Toppudeiu.
[loBTopenne omnpeneneHus napieHus. Pabora Hax KadyeCTBEHHBIMU BOIPOCAMM.
bapoMeTpel: PTYTHBIM W aHEpPOHW, WX IPUHUUN JACHCTBUS. EAUHUIBI W3MEPEHUS
aTMOC(EPHOTO JTaBJICHUS.

Conepxanue BOISHOTO mapa B atMocdepe. HeHachlllleHHBII W HACHIIMICHHBIA Map.
OTHOcUTENbHAs BJIAXHOCTh BO3AYyXa. BIIAXXHOCTh M3MEPEHHUs] BIIAXKHOCTH BO31yXa.
N3MepeHne OTHOCHUTENIBHOW BJIQXKHOCTH BO3[yXa CIIOMOIIBIO THTPOMETPOB,
ncuxpomeTpoB. TymaHn, o0aka, 10X/1b, poca- OObICHEHUE MIPUYNH UX BOZHUKHOBEHHUS.
I'po3a, MOTHHEOTBO/I.

DTanbl CTAaHOBJICHUS M pa3BUTHS aBUALUK. Briaronmecs JeTYNKH U KOHCTPYKTOPBI
CaMOJIETOB.

Ye10BeK 10MOJIHAET IPUPOAY
AHanu3 pe3yJbTaToOB KOHTPOJIBHOU pabOThl «3eMJisi — MECTO OOMTaHUS YEIOBEKaY.

3HaKOMCTBO C MPOCTHIMH MeXaHW3MaMHu (pblyar, HAKJIOHHAs ILJIOCKOCTh, OJIOKH).
Ha3naueHne npocTbIX MEXaHU3MOB.

Omnpenenenne Mexannueckoi pabotsl. Equnnibsl paboTsl. PaccMoTpenue npumepos,
B KOTOPBIX COBEpILAETCS MeXaHudeckas paborta. Pemenue 3amady Ha BBIUMCICHHE
MEXaHWYEeCKON paboThl. DHeprueil 00samaroT Tena, CIOCOOHBIE COBEPIIUTH PadoTy.



Busibl MEXaHWYECKON SHEPruu: KWHETUYECKas, MOTeHUHanbHasd. OT 4ero 3aBUCAT 3TH
BUIbl HHepruu?  McrouHuku sHepruu. Pa3nuyHbple BUIABI HCTOYHHKOB SHEPrUU:
COJIHEUHAsl DJHEPrus, MUHEpPAIbHOE TOIUIMBO, SJIEpHOE Toprouee. BocnonHsembie
UCTOYHUKH 3Hepruu. [luineBapeHne Kak MPOLIECC BOCIOJHEHUSI SHEPTUU YEIOBEKOM.
3HauYEeHHE COTHEYHOM YHEPTUU JJI )KU3HU Ha 3eMIIe.

TennoBeie ABUTATETN-MAIIMHBI, MPEOOpaA3YIONINE SHEPTUIO0 TOIIMBA B JHEPTHUU.
JBrwxenus. 13 ucropum temmoBbix asurareneul. Ilaposele mammner [x.Yarra, W.N.
[TomsynoBa. [IpuMeHeHNs] COBPEMEHHBIX TEIUIOBBIX ABUTATENEH. PONb 3EKTpOIHEPTrUM B
KU3HU 00111ecTBa. BUIbI 351eKTpoCcTaHIIN.

Uto Takoe aBTOMAaTHYECKOE YCTpOWCTBO. MImrocTpamusi AEHCTBUST aBTOMATOB Ha
KOHKPETHBIX NpumMepax. [Ipumepsl uCIonb30BaHUS aBTOMATHUYECKUX YCTPOMCTB B HAYKE,
Ha npou3BoJcTBE U B ObITy. CpeactBa cBaA3u. CBeleHHMS M3 HCTOPHUM HMX pa3BUTHS.
Tenerpad. Tenedon. Haznauenue wmukpodoHa u rTpoMkoroBoputens. Pamuo u
TEJIEBUICHUE.

Brimaronme ecTeCTBOMCIIBITATENM, UX POJIb B CO3JaHUH OCHOB €CTECTBO3HAHUA.
OcHOBHBIC HANpaBIICHUS] COBPEMEHHBIX HAay4YHBIX HCCJIEIOBAHUNA B 00sacTu (pU3MKHU U
XUMUMU.

HeoOxoaumMocTh co31aHNs UCKYCCTBEHHBIX MaTepuaioB. [IpuMepsl HCKYCCTBEHHBIX
MarepuajioB M MX UCIOJIb30BaHUE: KepaMuKa, (EeppUThl, CBEPXIIPOUYHBIE CILIABHI,
HUCKYCCTBEHHbIE alIMa3bl, >KHIKUE KpucTauibl M T.JA. CBemenus o crocobax
BBIpAIIMBAHUSI UCKYCCTBEHHBIX KPUCTAIOB. MHCTPYKLMS MO MPOBEAEHUIO JOMAIIHETO
OMbITa MO BBIPAIIMBAHUIO KpHUCTAJLIA.

[Tonumepsl. I[lonuaTrnEH, TONUXJIOPBUHUI, TOJIUCTUPOT U APYTUE IJIACTMACCHI.
HatypanbHble 1 XuMu4yeckue BoJoKHa. VIconb30BaHue 3TUX MaTepuaoB B OBITY.
Pacrio3zHaBanue npUpOHBIX U XMMUYECKUX BOJIOKOH. Kayduyk, ero cBoucTBa u
nosyyeHue. Bynkanuzanus kaydyka, pe3uHbl, Y00HHUTA.

OcHOBHBIE (PaKTOPBI BPETHOTO BIUSHUS JEATEILHOCTH YEIOBEKa HAa OKPYKAIOIILYIO
cpeay. OKOJOTMYECKHME KaracTpodbl, BOCHHbIC JIEUCTBUA. BpeaHbie BBIOPOCHI
npous3BoacTBa. HeoOX0auMOCTh KOHTPOJS 32 COCTOSHUEM aTrMoc(hepbl U OCHOBHBIC
crocoObl ero ocyuiectBieHus. HeobxonuMocTs 60pbObI ¢ 3arpsi3HEHUEM OKpYKaroIien
cpensl.

Heo0OxoaumMocTh 3KOHOMHUM MNPHUPOJIHBIX PECYpCOB U HCIIOJIB30BAHME HOBBIX
texHosnoruid. CoBpeMeHHasi HayKa U Mpou3BOACTBO. CpencTBa CBsI3U. 3HAHUS, UX POJIb B
KU3HM 4eloBeka M obmiecTBa. Kak J0AM MO3HAK0 OKpYXKAlOUMH MUp. YTpaBieHHE
MPOU3BOJCTBOM: POJb aBTOMATHKH, 3JEKTPOHMKHU. KommbroTepusaiusi mpoU3BOJCTBA.
PoGotel. Llexu — aBromathl. CpeactBa cBsi3u W nepefadya uHbopmainuu: Ttenerpad,
TeneoH, paTuoCBsI3b, TEIEBUICHHE.

JlaGoparopubie paboThI

. N3ydenue nercTBus ppraara



. Brruncnenvue mexaHnueckoi paboTbl

. N3meHneHne (GopMbl OJIMATHIIEHA IIPU HATPEBAHUU

. Pacnio3HaBaHue NpUpOIHBIX U XUMUYECKUX BOJIOKOH

B pesynbTaTte n3yueHus npeamera B 6 Kiacce 00y4aromIUNACS HAYYUTCS:
JIEKTPOMATHUTHBIE SIBJICHUSA

. pacno3HaBaTh JJEKTPOMATHUTHBIE SBJICHHS H OOBACHATH Ha OCHOBE
MMEIOLIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM yCJIOBUS MPOTEKaHUS ITUX SBJICHUM: CHJIA
TOKAa, HAIPSKEHUE, TTOCIEN0BATENBHOE U TAPAJUIEIIBHOE COCIUHEHHS;

. OIIMCBIBATH JIEUCTBUE HIEKTPUYECKOIO TOKA, POJIb JUIIETPUKOB, IIPOBOAHUKOB,
JIEKTPUYECKUX LICTIEH;

. AQHaJIM3UPOBATh CBOWCTBA DJIEKTPUYECKOIO TOKA, HANPSKEHUS U IIPOBOJAHUKOB,
UCIIONb3Ys (PU3HUECKHUE 3aKOHBI;

. pemarh 3aJa4d, UCHOJb3ys (OPMYJIbI, CBA3BIBAIOIIME (PU3HMUECKUE BEIUYWHBI,
Ha OCHOBE aHaJM3a YCJOBMS 3aJlayd BBIIENATh (PU3MUYECKHE BEIUYMHBI U (DOPMYJIBI,
HE0OXOAMMBIE JUIsl €€ pElIeHUs], U POBOJAUTH PACUETHI.

OOyuaroluiics MoJry4uT BO3MOKHOCTh HAYUUTHCS:

. UCIIOJIb30BaTh 3HAHUS 00 ANEKTPOMArHUTHBIX SIBJCHUSIX B TOBCEAHEBHOM KU3HU
g o0ecniedyeHuss O€30MacHOCTH MpU OOpalleHUH C MNpUOOpaMH M TEXHUUYECKUMU
YCTPOMUCTBAMM, JII COXPAHEHMS 3/I0pPOBbSi M COOJIIOACHHUS HOPM 3KOJOTMYECKOrO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;

. MPUBOAUTH MPUMEPHI MPAKTUYECKOIO HCIOJIb30BaHUS (DU3UUECKUX 3HAHUU O
ANIEKTPOMATHUTHBIX SBJICHUSAX U (U3HUECKUX 3aKOHAX;

. npuéMaM Moucka M (HOPMYJIMPOBKU JOKA3aTENbCTB BBIABUHYTHIX TUIOTE3 U
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUUYECKU YCTAaHOBJICHHBIX (DAKTOB;

paspemiate NpoOieMy Ha OCHOBE HUMEIONIMXCA 3HAHMWA 10 3JIEKTPOMArHETH3My C
WCIIOJIb30BaHUEM MAaTEMAaTUYECKOIO armmnapara, OLEHHUBATh PEaJbHOCTH IOJy4EHHOTO
3HaYeHUs! (PU3NUYECKOU BEIMUMHBI.

CeeToBbI€ SBJICHUS

. pacro3HaBaTh CBETOBBIC SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOLIUXCS 3HAHHN
OCHOBHBIC CBOWCTBAa WJIM YCIIOBHSI TPOTEKAHWS OITHX SBJICHUN: 0Opa3oBaHUE TEHH,
NPOXOXKJICHHE CBETa, TPEJIOMIICHHE CBETa, OTPaXEHHUE, MHUMOE H300paKeHHe,
YBEIUYCHUE JINH3BL;

. ONMCHIBATh W3yYEHHBIC CBOWCTBA TEJN W CBETOBHIC SBJICHUS, WCIIOJIB3Ys
(bu3nyecKre BeTUYUHBI;

. aHAJTM3UPOBATH CBETOBBIC SIBJICHUS H TIPOIICCCHI,

OOyuaronuiics moayYuT BO3MOKHOCTh HAYUYUTHCS:

. UCTIOJb30BAaTh 3HAHWS O CBETOBBIX SIBIICHHUSX B TOBCEIHEBHOW >KU3HH IS
oOecrieueHrs 0O€30MACHOCTH TMpU OOpalllEHUHd C MNpudopaMu M TEXHHUUYECKUMHU
YCTPOWCTBAMH, JUII COXPAHEHUS 370POBbS W COONIONEHUS HOPM OIKOJIOTHYECKOTO



MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

. NPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HUCIOJIb30BAaHUS (DU3UUYECKUX 3HAHUU O
CBETOBBIX SBJICHUSIX;

. npuémMaM MoMCKa U (OPMYIUPOBKHU JOKA3aTENbCTB BBIIBUHYTHIX THUIIOTE3 U
TEOPETHUECKNX BBIBOJOB HA OCHOBE IMITUPHUUCCKH YCTAHOBJICHHBIX (DaKTOB;

. paspeiiarh npodieMy Ha OCHOBE MMEIOIIMXCS 3HAHUM O CBETOBBIX SIBJICHUSX.
XuMuvecKue siBJIeHus

. pacro3HaBaTh U OOBIACHATH Ha OCHOBE MMEIOIUXCS 3HAHUI OCHOBHBIE CBOMCTBA
WIA YCJIOBMSI IPOTEKAaHUS XWMUYECKUX SIBJICHUI: COXpaHEHHME MaccChl, peakuui
COEIMHEHMSI U Pa3IokKeHHs], 00pa30BaHUE OKCHJIOB, KUCIOT, OCHOBAHUI;

. aHAJIM3UPOBATh CBOWMCTBA BELIECTB, XHWMUYECKUE SBICHUS U IPOILECCHI;
OO0y4aronuicst NOJIYYUT BO3MOKHOCTh HAYYUThHCS:

. MCIIOJIb30BaTh 3HAHMUS O XUMHUYECKUX SIBICHUSX B TOBCETHEBHOW >KWU3HH IS
oOecrieyeHuss 0€30MAaCHOCTH TpU  OOpalllEHHH € MNpuOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMH, [JIsi COXPAHEHHUS 3A0POBbS M COONIONCHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKalolleH cpene;

. OPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJB30BaHUS (U3NUYECKUX 3HAHUM O
XUMHUYECKUX SIBJICHUSAX;

. npuéMaM TMOuCKa U (HOPMYIHPOBKH TOKA3aTENbCTB BBIIBUHYTHIX THUIOTE3 H
TEOPETUIECKUX BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DaKTOB;

. paspemiate MpoOJeMy Ha OCHOBE HWMEIONIMXCA 3HAHUH 00 XUMHYECKHX
SIBJICHUSIX.

3emJisl - JIaHeTA COJHEYHOMH CHCTEMBI

OOBsICHATh HA OCHOBE MMEIOIIMXCS 3HAHWM OCHOBHBIC 334l aCTPOHOMHUHU, POJIb
COJIHEYHOU CUCTEMBI U IBMKEHUE JIyHBI;

OOyuarouiicst Mory4uT BO3MOKHOCTh HAYUUTHCS:

. UCIIOJIb30BaTh 3HAHMUS O 3emyle B TOBCEJIHEBHOM JKMU3HM Jisi OOecrnedeHus
0e3omacHOCTH TpH OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMHM, IJIs
COXpaHEHUs 3I0POBbs U COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO MOBEJICHUS B OKPYXKarolen
cpene;

. MPUBOJAUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BAHUS (DU3UUYECKUX 3HAHUU O
COJIHEUHOM CHUCTEME;

. npuémMaM Moucka M (HOPMYITUPOBKH JOKA3aTEIbCTB BBIABHHYTHIX THUIIOTE3 H
TEOPETHUYECKUX BHIBOJOB HA OCHOBE AIMIIUPHUUECKH YCTAHOBJIECHHBIX (aKTOB;

. paspeuniaTh nIpo0ieMy Ha OCHOBE MMEIOIIMXCS 3HAHUI 00 COJIHEUHON CUCTEME.
3emJisl - MeCTO OOMTAHUE YeJI0BEKA

. OOBSACHATH Ha OCHOBE UMEIOIMXCS 3HAHUN CTPOEHUE 3EMHOTO IIapa, OCHOBHOM
coctaB aTMmoc(epsl, SIBICHHE BIAXKHOCTU, TIOCIEICTBUS aTMOC(HEPHOrO 1aBJICHUS;
OOyuaromuiics MOJIy4ruT BO3MOKHOCTh HAYUUTHCA:



. MCIIOJIh30BaTh 3HAHWS O 3eMJie B TOBCEIHEBHOW JKHU3HU I OOECTICUCHHUS
0e3omacHOCTH TpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH YCTPOWMCTBAMHM, JIs
COXpaHEHUs 3I0POBbS U COOJIIOIEHHSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKarolen

cpene;
. MIPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJIB30BAHUS (DU3UIECKUX 3HAHUN O
3emie;

. npuémMaM Moucka ¥ (HOPMYJIUPOBKH JIOKA3ATEIHCTB BBIABUHYTBHIX THITOTE3

Y TEOPETUYECKUX BHIBOJOB Ha OCHOBE IMIUPUUECKH YCTAHOBJICHHBIX (haKTOB;

. paspemniaTth npobdiieMy Ha OCHOBE UMEIOIIMXCS 3HaHU 0 3emuie.

Ye10BeK 10MOJTHACT IPUPOAY

. pacro3HaBaTh U OOBSACHITH HA OCHOBE UMEIOIIUXCS 3HAHUM JeHCTBUA

MPOCTBIX MEXAHU3MOB, MEXaHHYECKON pabOThl U DHEPTUM, Pa3IUUUE MEXTY
KMHETUYECKOW Y MOTEHIIMATBHON SHEPTUH, pa0OTy TEIIOBOTO JIBUTATES;

. aHAJIM3UPOBATh POJIb HAYKH B COBPEMEHHOM OOILIECTBE;

OOGy4aronuiicst MOJyYUT BO3MOKHOCTb HAYYUTHCSI:

. UCIIONb30BaTh  3HAaHHUS O
MOBCETHEBHOM KU3HM JIsl 0OecrieueHnsi 0€30MacHOCTH MPU 0OpallleHuu ¢ Ipudopamu u

TCXHUYCCKHNMH YCTPOﬁCTBaMH, A COXPaHCHHUA 3O0POBbA H CO6JIIOI[CHI/ISI HOPM

YCJIIOBCUCCKOM JOITOJIHCHUH IIPpUPOAbI B

DKOJIOTMYECKOTO MOBEIECHUS B OKPYKAIOIIEH Cpele;
. npuémMaM Moucka U (HOpMYyJIMPOBKU TOKA3ATENbCTB BBIJBUHYTBHIX THUIOTE3 U
TEOPETHUYECKUX BHIBOJOB HA OCHOBE AIMIIUPHUUECKH YCTAHOBJIEHHBIX (DaKTOB.

TemaTnueckoe IJIAHMPOBAHME

(c onpenesieHMeM OCHOBHBIX BHI0B YUY€OHOM 1€ATEIHLHOCTH 00y4aIOIIMXCS)

5 Kkiaace
Ne KoJua-Bo B Tom uuncie
n/n Pasznen Tema pa3nena 4acoB HN3yuenue JlaGopar.
MaTepuaJia padora
1 | BBenenue 3 2 3
2 | Tena u BemecTBa 11 11 10
3 | BsaumoseiicTBue 13 13 9
Te
dusndeckue u MexaHudeckre 3 2 3
4 XUMHYECKUE SIBIICHUS
SABIICHUS Tennossle 4 4 7
SIBIICHUS
Bceero 34 32 32




6 KJ1ace

Ne Koa-Bo B Tom uncie
n/m Pasznen Tema paznesa 4acoB N3yuenue JlaGopar.
Marepuajia padora
1 ONEeKTPOMAarHuTHHIE 7 3 4
SIBJICHUSI
2 CBeTOBBIC 4 3 1
SIBJICHUS
3 XuMIJeckue 5 3 2
SIBJIICHUS
YenoBek u 3eMiis- maHeTa 6 6
4 pUpoaa COJTHEYHOU
CHCTEMBI
3eMIId - MecTo 3 3
oOuTaHus
YEJI0BEKa
Yenosek 9 8 1
JIOTIOJHSIET
HIpUpOLY
Beero 34 26 8
KaneﬂnapHO-TeMaanecxoe INIAHUPOBAHUE
5 kuaacc
KonmuectBo yacoB
Ne i/t Jlata
Tema ypoxka Bcero | Kontponbusle | IIpakTtuyeckue W3yHeHHs
paboThI paboThI
1 ITpupona. Tena u BemecTsa. 1
2 Yro nzyuaer ¢pusuka. Yto uyqaer 1
xumusi. HaydHblid METO/I.
JlaboparopHoe 000pymoBaHHE.
W3mepurensHbie TpUOOPBHI.
N3mepenus.
3 JIP «Onpenenenne pa3mepos 1 1
du3ugeckoro tenay, «M3mepenne
o0Béma xxuakocTuy, «M3mepenne
00BbEMa TBEPIOTO TEJay.
4 ®dopma, 00BEM, 1BeT, 3amax. JIP 1 1
«CpaBHEHHE XapaKTEPUCTUK
dmugeckux Tem». CocTosHNSA
Bemecra. JIP «HabGmronenue
Pa3INYHBIX COCTOSIHHIA BELIECTBAY.




Macca. [IpaBuna nzmepenus
MAacCBI TeJla C TIOMOIIBI0
PBIYa’KHBIX BECOB. JIP
«M3mepenune Macchl Tena Ha
PBIYaKHBIX BECax».

Temnepatypa. JIP «3mepenue
TEMIIEPaTypPBI BOABI H BO3TyXay.

CrpoeHue BemiecTna. JIp
«Habnronenne nenuMocTu
BEIIICCTBAY.

JIBmkeHue dactuil Bemiectna. JIP
«Habnronenue aBinenns

TP Py3un».

Bs3aumoaelicTBue yacTuil
BentectBa. JIP «HabOmronenue
B3aMMOJACHCTBHS YaCTHI]
pa3JII/I‘1HI)IX BCIICCTB»

10

YacTHlbl BENIECTBA U COCTOSIHUS
BemecTa. CTpoeHHe aToma.
XHUMHUYECKHE DIIEMEHTEL.

11

BemecTBa npocThie U CIIOKHBIE.
Kucnopon. JIP «Habmonenne
ropeHusd». Bopopo.

12

Bopna. PacTBop u B3BeEChH. JIP
«Paznenenue pacTBOPUMBIX U HE
PacTBOPUMBIX BEILECTB
bUIETpOBaHUEM.

13

IInotHocts. JIP «M3mepeHue
IUIOTHOCTH BELIECTBAY.

14

O060011ieHne MaTepuana.

15

K uemy npuBoaur neiicreue
oaHOTO Tena Ha apyroe? Cua.
HelicTBre poxaaer
MIPOTUBOJICHCTBHE.

16

BCGMI/IpHOC TATOTCHUC.

17

Hedopmanust — naMeHeHHE QOPMBI.
Cuna ynpyrocru.

JIP «Ha0mrogenre BO3HUKHOBEHUS
CHUJIBI YIIPYTOCTH ITPH
JiehopMarumy

18

VYcioBue paBHOBECHS TEIl.

19

M3mepeHue cuibl.
JIP «3mMepeHure CUib».




20

Tpenue. JIP «M3mepenue cuibl
TPEHUs»

21

ONEeKTPUUYECKUE CUJIBI. JIP
«HaOnroneHue B3auMOIeHCTBUS
HadJIEeKTPU30BAHHBIX TEI.

22

MaruutHoe B3anmozencraue. JIP
«HabmromeHrne MarHuTHOTO
B3aUMOJICUICTBUSY.

23

Hasnenne. JIP «Onpenencaue
JIABJICHUC TeJla Ha OTIOPY».

24

I[aBHeHI/IC B XKUJAKOCTAX U ra3dax.
JaBnenuve Ha riryouHe.
Coo01iarImuecs: CoCy/Ibl.

25

JleficTBUE KUAKOCTEHN Ha
norpyk€HHoe B Hux tesno. JIP
«3MepeHue BhITATKUBAIOLIEH
cHIIblY, «OT Yero 3aBHCHUT
BBITAIKUBAIOIAS CUTIA?»

26

JIP «BpIsicHEHHE YCIOBUS
IIJIaBAHUS TEI.

27

O060011eHNe MaTepHrara.

28

MexaHu4ecKue sBICHMUS.
Mexanunueckoe asuxkenue. [Iyte
u Bpems. Ckopocts. JIP
«Bpruncnenune ckopoctu
JBIKEHUsI Opyckay. PemeHne
3az1ad.

29

Bcerma nu nmkytmieecs Teno
nexercsa? JIP «HabOmronenue
OTHOCHUTEIBLHOCTH ABHIKECHUS.
OTHOCHTENHLHOCTD
MEXaHUYECKOTO JIBHKCHUS.

30

3Byk. JIP «Habmonenne
WCTOYHUKOB 3BYKa.
Pacnpoctpanenue 3ByKa.

31

TermnoBoe pacinpeHue.

JIP «Habmonenne n3mepeHus
JUIMHBI T€Ja MIPU HarpeBaHUU U
OXJIAXKICHUW.

32

IInaBnenue u oTBEpJCBaHUE.
JIP «<HarpeBanue CTEKISIHHOM
TPyOKM».




33 Ucnapenne u KoHIEHCALU. 1 1
JIP «Ot 49ero 3aBUCUT CKOPOCTh
UCTIAPEHUS JKUTKOCTI,
«Habmromenne oxnaxaeHus
JKAIKOCTH TIPH UCTIAPCHUID)
34 Tenmonepenaya. 1 1
JIP «Habmronenue
TETTIOPOBOTHOCTH BOJIBI M
BO3yXa»
OBLIEE KOJIMYECTBO YACOB I10 34 0 25
TTPOIT'PAMME
6 Kiaacc
KonunuectBo yacos
Ne i/t Jarta
Tema ypoxka Bcero | Konrtponbnbie | IlpakTuueckue W3yHeHHs
paboThI paboThI
1 DNEKTPUYECKUH TOK. 1
2 Hctounnku Toka. Hanpsokenue. 1
3 [TpOBOAHUKH U TUDICKTPUKH 1
4 TemnoBoe AelCTBHE TOKA. 1 1
JIP «HabmromeHne TeImioBoro
JIENCTBHUS TOKa»
5 MarauTtHoe JeHCTBHE TOKA. 1 1
JIP «HabmroieHre MarHuTHOT O
JIENCTBHUS TOKa»
6 JlelicTBE MarHWTa Ha TOK. 1 1
JIP «/leiicTBue MarauTa Ha
MPOBOJHUK C TOKOMY [lelicTBue
MarHmTa Ha TOK.
JIP «JleticTBue MarauTa Ha
ITPOBOJIHUK C TOKOM)
7 XHUMHYECKOEe JEeNCTBHE TOKA 1 1
8 Wctounukn cBeta. CBET U TEHb 1
9 JIP «M3rotoBieHne KaMepsl - 1 1
00CKypEI»
10 OTpakeHHe U IPEIOMIICHUE CBETA 1
11 I'na3 u oukw. LBer. 1
12 XHUMUYECKHE PEAKIHH 1




13 3aKOH COXpaHEHHS MacCHhlI. 1
Peaknyu coenuHenus n
PasoKeHHS.

14 Oxcunpl Kucnorst OcHOBaHHS. 1

15 JIP «JleticTBUE KUCIIOT 1 1
OCHOBaHHWH Ha MHIUKATOPHD»

16 Benxu. XKupsl. Yriepoas 1

17 JIP «Pacno3HaBanue kpaxmaiua» 1

18 [peBHsis HayKka — aCTPOHOMUSL. 1

19 Mup 3B€31. Ha3zBanue co3Be3nuid. 1

20 Counnne 1

21 JlyHa-ecTecTBEHHBIH CITyTHUK 1
3emiu.

22 Kocmuueckue uccnenoBanusi. 1

23 Kapra 3Be3mHOTO HEbA. 1

24 Jlurocdepa, manTHSL, SAPO. 1

25 T'unpocdepa. Uccrnenosanue 1
rITyOuH.

26 ATtmocdepa. Uctopus pazBuTus 1
aBUAIINH.

27 Mexaamzmel. JIP «3yuenue 1
JICCTBUS pbIYara

28 Mexanudeckast padboTa 1

29 Ucrounuku sneprun. TerioBeie 1
JIBUTATEIIH.

30 DJIeKTPOCTaHIIMU. ABTOMATHKA B 1
Haulel )XU3HU.

31 Panuo u TeneBuaeHue. 1

32 HckyccTBeHHBIE KPUCTAIIIBI U 1
TIOJIMEPBI.

33 Hayka u 6e30macHOCTD JIroaei 1

34 OKOHOMHUSI PECYPCOB. 1
Hcnonp30BaHne HOBBIX
TEXHOJIOTHH.

OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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