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HosicHuTeAbHAA 3aNMCKA

PaGouass mporpamma «BBeneHre B €CTECTBEHHO-HAYYHBIE IPEIMETHI.

Ouzuka. Xumus» paspaboTaHHas g oOydwarolmuxcsi / Kiacca, COCTaBJICHA 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 TPEAMETBD).

[Iporpamma oTpakaet coaep:KaHue IPeIMETHBIX TEM 00pa30BaTEIbHOIO CTaHAAPTA,
JaeT paclpezelieHne y4deOHbIX 4YacoB IO paszjesiaM Kypca M IOCJeI0BaTeIbHOCTD
U3YYEHHUS pa3lieloB (PU3UKU C YUETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK y4e€OHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroluxcs, ONpelesieT
MUHHUMAJIBHBI HA0Op OMBITOB, IEMOHCTPUPYEMBIX YUUTEIEM B Kilacce, JIaDOpaTOPHBIX
paboOT U OMBITOB, BHITTOIHAEMBIX 00YYaIOIIUMHUCS.

[Iporpamma paccuntana Ha 34 yaca (1 yac B Henemo).

BBeneHue B €CTECTBEHHO-HAyYHbIE MPEIMEThl KaK Y4YeOHBIM MpEAMET B CUCTEME
OCHOBHOT'O 00IIeT0 00pa30BaHUs UrpaeT (PyHAAMEHTAIBHYIO POJib B (DOPMUPOBAHUU Y
OoOy4aroluXcsl CUCTEMbl HAy4YHBIX MPEACTABICHUH 00 OKpY)KaloleM MHpPE, OCHOB
Hay4YHOIO0 MHpPOBO33peHHUs. B mpolecce wu3ydeHUsT NPEIMETOB PEIIAIOTCS 3aJaud
pPa3BUTHSl  MHTEJUIEKTYaJbHBIX  CIIOCOOHOCTEH U IO3HABATENbHBIX  MHTEPECOB
IIKOJIbHUKOB, OBJIaJCHUSI UMU OCHOBAMHU JIMAJIEKTUYECKOTO MBILJICHUS, TPUBUTHUS BKyCa
K MIOCTAaHOBKE U Pa3pEIICHUIO MPOOIIeM.

CBouMHM 1ENsIMU, 33a/layaMd M COJIep)KaHHUEM OOpa3oBaHUs MPEAMET «BBEICHUE B
€CTECTBEHHO - Hay4HbIE MpPEIMEThD» CIIOCOOCTBYET (OPMUPOBAHUIO (HYHKYUOHATLHO
2pamMomuon  Iu4YHOCMY, T.€. JUYHOCTH, KOTOpas CIOcOoOHa MCIOIb30BaTh YKe
MMEOIINECS Yy HEE 3HaHUS, YMEHUS W HaBBIKW JJI1 PELICHHUS MAaKCUMAaJIbHO LIMPOKOIO
JMana3oHa SKU3HEHHBIX 3aJlad B pa3MYHbIX cepax YeIOBEYECKOM MAesITeNbHOCTH,
OOIIEHUSI U COLMATIBHBIX OTHOILIEHUH M KOTOpas cocoOHa OCBaWBaTh HOBbIE 3HAHUS Ha
MPOTSKEHUN BCEH KU3HU.

N3yuenue BBeleHHMS B E€CTECTBEHHO-HAy4yHbIE NpPeIMEThl B 00pa30BaTENbHBIX
YUPEXKJIEHUSAX OCHOBHOTO OOIIEr0 OO0pa30BaHMsA HANpaBICHO Ha peau3aluio
CJIEIYIOIIUX JIMHUHM pa3BUTHS 00YJarOIIMXCS CPEICTBAMU MPEIMETA:

1. Dopmuposanue OCHO8 HAYYHO2O0 MUPOBO33PEHUs U  DUIUYECKO20
moiuinenusi. OCBOeHHE 3HAHUM 00 OCHOBHBIX METOJaXx HAYyYHOTO MO3HAHUS MPHUPOIbI,
XapaKTEPHbIX JUISI E€CTECTBEHHBIX HAyK (IKCIEPUMEHTAIbHOM U TEOPETHUYECKOM);
(bu3NYecKuX SIBICHUSX; BEIIMYMHAX, XAPAKTEPU3YIOIIUX SBJICHHS; 3aKOHAX, KOTOPBIM
SABJICHUS MOAYUHSIOTCS.

2. IIpoexmuposanue u npogeoenue HAOAOOEHUS NPUPOOHBIX SBNEHUU C
UCNONIL308AHUEM HEOOXOOUMBIX UBMEpUmMeNnbHblX npudopos. YMeHue o00padaThIBaTh
pe3ynbTaThl HAONIONEHUN WM MU3MEPEHMH W TPEACTAaBIATh UX B pa3iuuHON (opme,



BBISIBJISITh HAa O3TOW OCHOBE JMIHMPUYECKHE 3aBUCUMOCTH; NPUMEHATH MOJyYEHHBIC
3HaHUS IS OOBSICHEHUS TPUPOJHBIX SBICHUM, NPUHIUIIOB JCHUCTBUS OTACIBbHBIX
TEXHUYECKUX YCTPOUCTB, periaTh GU3NUECKUE 3aJaUH.

3. Jluanexmuuecxkuii memoo nosnauusi npupoovl. PopMUpOBaHUE TTOHUMAHHS
HEOOXOUMOCTH YCBOCHUSI (PM3NYECKUX 3HAHUHN Kak sSApa TyMaHUTapHOro oOpa3oBaHUS,
HEOOXOJUMOCTH  OOIIEUETOBEYECKOTO  KOHTPOJS  PasyMHOTO  HCIIOJIb30BAHMS
OCTHKEHHUM HAyKU M TEXHOJOTHH JUIsl JaNIbHEUIIEro pa3BUTHS OOIIECTBA U Pa3pelIeHUs
TJI00QTBHBIX TIPOOIIEM.

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

S. lIpumenenue nonyuenHvlx 3HAHUU U YMEHUU Ol peuleHUus NpaKmudecKux
3a0au nogceonesrou dcuszhu. OLIEHKA Pe3yNbTaTOB CBOMX JEHCTBU, IPUMEHEHUS psaa
MpUOOPOB U MEXAHMU3MOB; 00ECIIEUEHHE PALMOHAIBLHOIO W 0€30MaCHOIO MOBEIEHUS 1O
OTHOIIIEHHIO K ceOe, 0OIIECTBY, TPUPO/IE.

[Ipu npenonaBanuu GU3NKK U XUMHUH B 7 KJlacce TOCTHXKEHUE C(HOPMYIINPOBAHHBIX
BbIIIE OOIMX JHMHUM pa3BUTHS OOydYalOIMXCS OCYLIECTBIAETCI B  00BEME,
OTIpE/ICIIEMOM COZIEpKaHUEM y4eOHOro MpeIMETa B JAaHHOM KJlacce.

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 3HAHWW M OOBsACHEHUS (U3MUECKUX SBICHHN
MOBBIIIACT pPAa3BUBAIOIIEE 3HAUCHUE Kypca (U3MKH, BeAb IIKOJPHUKUA TMPUYUYAIOTCS
HaxXOJIUTh TMPUYUHBI SBJICHHUM, YTO TPeOyeT CYIIECTBEHHO OOJBINEH MBICIUTEIHLHOM
aKTUBHOCTHU, YEM 3allOMUHAHUE (PaKTHUIECKOTO MaTepuara.

- l'enepanuzayus yyebHo20 Mamepuana Ha OCHOBE BeIyIIUX WJEH,
OpUHIUTIOB  (pu3uKku. 3amayaM TeHEpaIHM3alliyd CIY)KUT IIHUPOKOE HCIOIb30BAHKE
000O0I1IEHHBIX MJIaHOB MOCTpoeHUs: 0TBETOB (A.B. YcoBa) u 03HaKOMIJIEHHE yYalluXcs C
OCOOCHHOCTSIMU Pa3IMYHBIX MBICIUTEIBHBIX ONepalii (aHaiu3, CHHTE3, CpaBHEHUE,
0060011eHre, Ki1accuduKalys, CUCTeMaTHU3aIus).

— Ycunenue npaxmuuecxou nanpasnennocmu u noaumexuuzma xypca. C
1enbio (POPMHUPOBAHUS M PA3BUTHS MO3HABATEIILHOTO MHTEPECa YYaIlUXCs K MPEaMETy
npenofaBaHue (U3MKKM BeAETCS C IIUPOKUM TPHUBJICUYECHUEM JIEMOHCTPALMOHHOTO



HKCIIEPUMEHTA, BKJIIOYAIOMIETO W MPUMEPHl MPAKTUYECKOTO MPUMEHEHHS (PU3MUEeCKHX
SBJICHUN M 3aKOHOB. YYEHMKaMH BBINOJHACTCS 3HAUUTEIBHOE YUCIO (PPOHTAIBHBIX
HKCIIEPUMEHTOB M Ja0OpaTOPHBIX pabOT, B TOM YHUCIE U CBS3aHHBIX C H3YyYEHHUEM
TeXHUUYECKUX MpuOopoB. [Ipennaraercs perieHue 3aiad ¢ TEXHUYECKHMMH JIAHHBIMH,
IIPOBEICHUE CAMOCTOATENbHBIX HAOJIONCHUA Yy4YallUMUCA MpPU BBIIOJHEHUU HWMH
JOMAIIIHETO 3aJaHusl, OpraHU3alMs BHEKIACCHOIO YTEHUS JOCTYITHOM Hay4dHO-
MOMYJISIPHOM TUTEPaTyphl, MOUCKU (PU3NKO- TeXHUUYECKoW nHpopMaluu B Internet.

B kauecTBe Beaylled METOAMKH MPHU peaU3alMH MPOrPaMMbl PEKOMEHAYETCS
UCIOJIb30BaHUE TIPOOJIEMHOr0 00yUeHUs. TO CIIOCOOCTBYET CO3/IAaHUIO IMOJIOKUTEIBHON
MOTHBAIIMM M MHTEpeca K M3YUYECHUIO IpeaMeTa, akTuBU3UpyeT oOyueHue. CoBMecTHOE
pelieHre npoOaemMbl pa3BUBAET KOMMYHUKA0EIbHOCTh, YMEHHE padOTaTh B KOJUIEKTHBE,
pemiatb  HETPAJMLMOHHBIE  3aJlayd, MCIHOJIb3ys MNPUOOPETEHHBbIE MPEIMETHBIE,
MHTEJUIEKTYaJIbHbIE U OOIIME 3HAHUS, YMEHUS U HABBIKU.

Ha sramne BBeneHUs1 3HAHUH KCIIONB3YETCS TEXHOJIOTUS MPOOIEMHO-IUATOTHYECKOTO
o0ydeHus1, KOTopas MO3BOJIIET OPraHU30BaTh UCCIIEI0BATENBCKYIO PA0OTy ydaluxcs Ha
YPOKE M CaMOCTOSITEJIbHOE OTKpbITME 3HaHM. Ha ypoke BBeAeHHS HOBBIX 3HAaHUU
MOCTAaHOBKA MPOOJIEMBI 3aKIIOYAETCS B CO3/IaHUU YUYUTENIeM NpPOOJEMHON CUTyallud U
OpraHM3allM BbIXOJAa W3 HEE OJHUM M3 TpeX CrnocoOoB: 1) yuuTenb caM 3a0CTpsET
MpPOTHUBOpeUre MPOOJIEMHON CUTyallud U cooOImaeT mpobiemy; 2) YI4eHHKH OCO3HAIOT
MpOTUBOpEYHE U POPMYIUPYIOT MpodaeMy; 3) yUUTETb AUAJIOTOM MOOYX AAET YUEHUKOB
BBIJIBUTATh U MPOBEPATH THIOTE3bI.

JIn4HOCTHBIE, MeTANPeMETHbIC U NIPEAMETHBIE Pe3yabTAThI 0CBOCHHS Y4eOHOro
npeaMera «BeegeHue B eCTeCTBEHHO-HAY4YHbIE IIPeAMETbI.
PDuzuka. XumMusa»
Juunocmuvimu pesynomamamu N3y4eHus NpeIMeETa SBIAIOTCA CIAEAYIOLE YMEHUS:
Oco3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYXAIOIIETO MHPA, BO3MOMXHOCTHU €T0
MO3HABAEMOCTU U OOBICHUMOCTH HAa OCHOBE JTOCTHXKEHHUM HAYKH.
[locTteneHHo BrICTpanBaTh COOCTBEHHOE LIEIIOCTHOE MUPOBO33PEHHE:
— BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHl Ha OCHOBHBIC YKM3HEHHBIE BOIPOCHI,
KOTOPBIE CTaBUT JIMYHBIN )KU3HEHHBIN OIIBIT;
— YUYWTHCS NPU3HABATH MPOTUBOPEUYHMBOCTb U HE3ABEPIIEHHOCTH CBOMX B3IVISZO0B Ha
MHP, BO3MOKHOCTb UX U3MECHEHUS.
Y4uThCs HCMONB30BATh CBOM B3MJISIABI HAa MHUP IS OOBACHEHMS PA3THUHBIX
CUTYaIIMH, pEIIeHUs] BO3ZHUKAIOUIMX MPOOJIEM U U3BJICUEHUS KUZHEHHBIX YPOKOB.
Oco3HaBaTh CBOM HMHTEpPECHl, HaXOAWTh W M3ydyaTh B YYEOHMKaX IO pa3HbIM
peaAMeTaM maTtepuan (M3 MakCUMyMa), UMEIOIIMA OTHOIIEHHE K CBOMM HHTEpEcam.
Hcnonp30BaTh CBOM HMHTEpeCHl Ml BbIOOpa WHAMBHAYyAJIbHOH 00pa30BaTeIbHOU
TPaeKTOPHUH, MOTEHLIUAIBHON OyaylIeil nmpodeccur U COOTBETCTBYIOMIETO MPO(PUIBLHOTO



obpazoBanusi. [IproOpeTars ONbIT yuacTHs B JeliaX, IPUHOCSIINX TOTIb3Y JIFOISIM.

O1eHrBaTh KU3HEHHBIC CUTYAIlUM C TOYKH 3peHHs 0e30macHOro obpasa KU3HU U
COXpaHEHHMsS 370pPOBbs. YUHMTbCS  BBIOMpATh CTUIb  MOBEIEHHS, IMPUBBIYKH,
oOecrieunBaromye 0e30macHbI 00pa3 KHU3HU U COXPAHEHUE CBOETO 3JI0POBbS, a TAKKE
ONM3KHUX JTIOACH U OKPYKAIOIIHX.

OreHrBaTh OJKOJOTHMYECKHH PHUCK B3aWMOOTHOIICHHWN UYEIOBEKA U MPUPOIBL.
®opMHPOBaTH IKOJIOTUIECKOE MBIIUICHUE: YMEHUE OIICHUBATH CBOKO JCATEIBHOCTH H
MOCTYTIKH JPYTUX JIFOICH C TOUKH 3PSHHS COXPAHEHUS OKPYKAIOIIEH CPE/IbI.

Cpedcmeom pazeumusi TAYHOCTHBIX PE3yJIbTATOB CIY>KUT YUeOHBIH MaTepual u, Mpexe
BCET0, MPOJYKTHUBHBIC 3aJaHNs yUeOHMKA, HAIIEJICHHbIE Ha!
—(hopMupoBaHUE OCHOB HAYYHOTO MUPOBO33PEHUS U (PU3HMUECKOTO MBIIIICHNUS;
~BOCIIUTaHHUE YOCKICHHOCTH B BO3MOYKHOCTH JTUAJICKTHUECKOTO TIO3HAHUS TIPUPOJIBL;
~Ppa3BUTHE HHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH.

Memanpedmemubimu pe3yibTaTaMd HM3y4eHHs Kypca sBIseTcs (HOpPMHUpPOBaHUE

YHUBEpCAIbHBIX YueOHbIX AeiicTBult (YVY /).
Pezynamuenvie YVJI:

CamocTosATenbHO OOHapykuBaTh U (OPMYJIHpPOBaTh MpPOOJIEMY B KIACCHON H
WHIUBUTyaJIbHON y4eOHOM eSITeIbHOCTH.

BoigBurate Bepcuu pelleHus NpoOJeMbl, OCO3HAaBATh KOHEUHBIM pe3yJbTar,
BBIOMPATH U3 MPEMJIOKEHHBIX CPEICTB U UCKATh CAMOCTOSITENIBHO CPEICTBA JOCTHIKEHHUS
uenu. CocTaBasaTh (MHAMBUIYATBHO WK B TPYIIE) IJIaH pEUIeHUS MPOOJIEMBI.

PaGoTtass mo mnpemiokeHHOMY H (WUJM) CaMOCTOATEIHLHO COCTABJICHHOMY IUIAHY,
UCIIOJIb30BaTh Hapsly C OCHOBHBIMU CPEACTBAMU U JOMOJHUTEIbHBIC: CIpaBOYHAs
auTepatypa, pusnueckue npubopsl, komnbioTep. IlnaHupoBaTh CBOIO MHIUBUAYAIBHYIO
00pa30BaTeNIbHYIO TPACKTOPHIO.

PaboTaTh MO CaMOCTOSITEIbHO COCTABICEHHOMY IUJIaHY, CBEPSSICh C HUM M LENbIO
NEeSATEIbHOCTH, UCIIPABIISIS OLIMOKU, UCIIOJIb3YS CAMOCTOSTENBHO OI00OpAHHbBIE CPEJICTBA.

CaMocCTOsITeTbHO OCO3HABAaTh MPUYMHBI CBOETO yCIeXa WIM HEycleXa U HaXOJIUTh
CHOCOOBI BBIX0J1a U3 CUTYaAlLlMU HEeycIexa.

YMeTh OlleHUBaTh CTENEHb YCHEIHOCTH CBOEH MHAMBHUAYAIbHON 00pa3oBaTeIbHOMN
NEeSATENBHOCTH.

JlaBaTh OIICHKY CBOMM JMYHOCTHBIM KaueCTBAM M YepTaM XapakTepa («KaKoB s5»),
ONpENENATh HAIIPaBJICHUSI CBOETO PAa3BUTHUS (KKAKUM S XOUY CTaTh», «YTO MHE JIJIsl 3TOrO
HAJIO CCIIATHY).

Cpeocmeom hopmuposarnus pecyaiamusuovix YV/[ ciykuT coOlroeHUE TEXHOJIOTUU
npoOJIEeMHOTO JAMajiora Ha JTane W3Y4YeHHsl HOBOTO MaTepuaja M TEXHOJOTHUS
OLICHHMBaHUA 00pa30BaTENbHBIX JOCTHKEHU (YUEOHBIX YCTIEXOB).
bopMy (pukcary v npeacTaBiIeHus HHPOPMAIIHH.



Hcnonbs3oBarh pa3nuyHbie BUJIBI YTEHUSI (M3y4arollee, MPOCMOTPOBOE, MOMCKOBOE,
03HAKOMHUTEIBLHOE), IPUEMBI CITYIIIAHMS.
CamoMy co3/1aBaTh HWCTOYHMKM MHQPOpPMAllUM PA3HOTO THUMA M JUIS Pa3HBIX
ayJIuTOpHiA, cOONII0AaTh MpaBuia HHGOPMAIIMOHHON 0€30MacHOCTH.
YMeTh UCHNOJB30BaTh KOMIIBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU Kak
WHCTPYMEHT [IJIsi JIOCTHUXKEHHUSI CBOUX Ilejieil. YMeTh BBIOMpATh aJieKBaTHBIE 3ajaye
MpOTrpaMMHO-aNnapaTHbIE CPEICTBA U CEPBUCHL.
Cpeocmeom gpopmuposarnus nosznasamenvuvlx YV/[ ciyXut ydeOHBIM MaTepuan u
IPEK/Ie BCEro MpOIyKTUBHbBIC 3a/laHus y4eOHUKA, HalleJIEHHbIC Ha:
— TPOEKTHPOBAHWE U TMPOBEJACHUE HAOMIOACHUS TPUPOIHBIX SBICHUN  C
UCIOJIb30BAaHUEM HEOOXOIUMBIX U3MEPUTEIHHBIX TPUOOPOB;
— BOCHHUTaHHUE YOSKAEHHOCTH B BO3MOKHOCTH TUAJIEKTUUECKOTO MO3HAHUS TTPUPOJIBL;
— TPUMEHEHHUE TOJYYEHHBIX 3HAHUN M YMEHUM ISl pEIICHUsS] MPAKTHUYECKUX 3a7a4
MMOBCETHEBHOM KU3HU.
Kommynuxkamuenwvie YV/:
OTtcTauBas CBOIO TOUKY 3pEHHUS, IPUBOJAUTH APTYMEHTHI, OJATBEPKAast UX (haKTaMu.
B auckyccum ymeThb BBIABUHYTH KOHTPAPTYMEHTHI, mepedpa3upoBaTh CBOIO MBICIb
(B1aieHe MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH).
Y4uTbCcsi KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHMIO, YMETh IIpU3HABaTh
OIKMOOYHOCTh CBOETO MHEHUSI (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.
Pa3nuuarh B MUCHhMEHHON W YCTHOM pedyur MHEHHE (TOYKY 3pEHUSsI), J10Ka3aTesIbCTBA
(apryMeHThl, (DaKThI), TUMIOTE3bI, aKCHOMBI, TCOPUH.
YMeTh B3IISIHYTh HA CUTYallUIO C MHOM MO3UIIMU U JOTOBAPUBATHCS C JIFOJbMU HHBIX
MO3ULIHM.
Cpeocmeom popmuposarnus Kommynukamueuvix YV/[ ciiykUT coOII0I€HNE TEXHOIOTUH
po0JIeMHOT0 auajora (MooyXaarouuil U OIBOISIIUN TUAJIoT) U OpraHu3alys padoThl
B MajbIX TpyIIax, a TakXKe HCIOJb30BAaHHE HA YPOKax »dJEMEHTOB TEXHOJOTHUU
MIPOAYKTUBHOTO YTCHHUSI.

Ilpedmemuvimu pe3yivmamamy V3y4eHUs IPEIMETA SABIISIOTCS CIECIYIOINE YMEHHUS:

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO3ZPEHUS U PUSULECKO20 MBIUIEHUSL

— pa3Iuy4aTh HKCHEPUMEHTATbHBIN U TEOPETUUECKUN CTI0CO0 MO3HAHUS IPUPOIBL;

— XapakKTepu30BaTh MEXAHUYECKOE IBWKECHHUE, B3aUMOJEUCTBUS M MEXAHUYECKHUE
CWIbl, TIOHSATHE 00 aTOMHO-MOJIEKYJSIPHOM CTPOCHHMM BellecTBa M TPEX
COCTOSIHUSIX BEILIECTBA.

IIpoexmuposanue u npogedeHue HAOIOOEHUS NPUPOOHBIX AGNEHUL C UCHONb308AHUEM
HeoOX00UMbBIX UBMEPUMETILHBIX NPUOOPOS.

— OLICHMBATh A0COIIOTHYIO OTPEMIHOCTh U3MEPEHHUSI, TPUMEHSATH METOJI PSI/IOB;

— IPOBOAUTH M3MEPEHUE CWIbl TSKECTH, CHUIbl YOPYTOCTH, CHIBI TPEHUS,



HAOJIIOAEHUE 3aBHCHUMOCTH [aBJIIEHUS CTOI0a >KHUAKOCTH B 3aBUCHUMOCTH OT
IUIOTHOCTU JKUJIKOCTH M BBICOTHI CTOJIOA >KMIKOCTH, HAOJIIOIEHHE JEHCTBHUSA
BBITAJIKMBAIOIICH CUJIBI U €€ U3MEPEHUE.

Jluanexmuueckuii Memoo no3HaHUs NPUPOOLL.

—  ONEpUpPOBaTh MPOCTPAHCTBEHHO-BPEMEHHBIMHU MacIITa0aMu MHUpPA, CBEACHUSIMHU O
ctpoennr COTHEYHON CUCTEMBI U TIPEACTABICHUSIME O €€ (HOPMUPOBAHNH;

— 00OCHOBBIBATh B3aMMOCBSI3b XapaKTepa TEIUIOBOTO JIBMIKEHUS YACTHI] BEIIECTBA U
CBOMCTB BEIIIECTBA.

Pazseumue unmennexmyanvuwix u meopueckux cnocooHocmell.

— pazpemiaTh y4eOHYIO TpoOJieMy IpH BBEJACHWUU IOHATHS CKOPOCTH, IJIOTHOCTH
BEIIECCTBA, AHAJIN3€ MPUYUH BO3HHUKHOBEHUS CHJIBI YIPYTOCTH W CHUJIbI TPEHHS,
ONBITOB, TMOATBEPKAAIOIMNX 3aKOoH I[lackains, CylIecTBOBaHWE BBITAJIKUBAIOLICH
CHJIBL.

llpumenenue nonyueHHvlX 3HAHUU U YMEHUU ON peuwleHus NPaKmuideckux 3a0ay
NOBCEOHEBHOU HCUSHU.

—  ONIpPEACIISTH IIEHY JISJICHUS] U3MEPUTEIBLHOTO MpUoopa;

— HU3MEpATh Maccy U o0BEM Tenma, TeMIepaTypy Tela, IUNIOTHOCTh TBEPABIX TEN H
JKUJIKOCTCH;

— Ha TMpaKTUKE TMPUMEHSATH 3aBUCUMOCTh OBICTPOTHI mponecca auddysuu oT
TEMIIEPaTyphl BEIIECTBA, YCIOBHE TIJIaBaHUA TEI.

[Iporpamma  mpegycmaTpuBaer  (QOpMHUpOBaHUE Y  IIKOJIBHUKOB  CIEAYIOIIUX
00111ey4eOHbIX yMEHUW W HaABBIKOB, YHUBEPCAIBHBIX CIOCOOOB JAECATEIBHOCTH U
KJIFOUEBBIX KOMIICTCHIUN

Tlo3nasamenvras oessmenbHOCmb .

— MWCIIOJIb30BAaHUE [UJII TO3HAHUS OKPYKAKOIIETO MHUpA PA3JIUYHBIX €CTECTBEHHO-
HayYHBIX METOJOB: HAOIIOACHNE, H3MEPCHHE, SKCIIEPUMEHT, MOJICINPOBAHNE;

— (dopMupoBaHHE YMEHHH pa3iaudaTh (PakThl, TUNOTE3bl, NMPUYUHBI, CIICICTBUS,
JI0KA3aTeIbCTBA, 3aKOHbI, TCOPHUU;

— OBJIaJICHUEC aJICKBaTHBIMH criocobamu pelieHus TEOPETUUYECKUX Hu
SKCIIEPUMEHTAIBHBIX 33]1a4;

— TIPUOOPETEHHUE OMBITA BHIABMIKESHUS THIOTE3 JUI OOBSICHEHUS M3BECTHBIX (haKTOB
1 SKCIIEPUMEHTAJIbHOM MTPOBEPKU BBIIIBUTAEMBIX THIOTE3.

Ungopmayuonno-koMMyHUKAMUBHASL OesTMEIbHOCb!

— BJIaJICHHE MOHOJIOTMYECKON W JMAJIOTHYECKOU peublo, pa3BUTHE CIIOCOOHOCTHU
MMOHMMATh TOUKY 3pEHUsI COOeCeTHNKA U TIPU3HABATh MPABO Ha NHOE MHEHUE;

—  HCIOJIb30BAHME JJIs1 PEIICHUS TO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 33/1a4
Pa3TUYHBIX UICTOYHUKOB HH(OPMAITHH.

Pegrexcuenas oesmenvrnocmo:



— BJIAACHUC HABBIKAMH KOHTPOJISA U OLICHKHU cBoOcH ACATCIbHOCTHU, YMCHHUCM
npcaABUACTb BO3MOIKHBIC PC3YJIbTAThI CBOUX HGﬁCTBHﬁ;

— OpraHu3anu:d y‘I€6HOI>'I ACATCIbHOCTH: ITIOCTAHOBKA I CJIN, IINITAHUPOBAHUC,
OIIPCACICHUC OIITUMAJIbBHOTO COOTHOIIICHHA ICJIN U CPCIACTB.

Coaep:xxanue y4eOHOro Kypca
«BBe/leHHE B eCTeCTBEHHO - Hay4yHble nmpeaMeTbl. ®uznka. Xumusa»

Conepxanue y4eOHOTO npeaMeTa COOTBETCTBYET denepanbHOMY
rocyJIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOI'O OOIIEro 00pa3oBaHMs.

B nmanHOM yacTu mporpaMmsbl oIpesieieHa MoCiIeI0BaTeIbHOCTh U3YUCHUS YICOHBIX
TeM B COOTBETCTBUM C 3ajayaMd OOyYeHHUsA. YKa3aH MHUHHUMAaJIbHBIN TEpEUCHb
JEMOHCTpaIlUid, TPOBOJUMBIX YUYUTEJIEM B Kjacce, JIabopaTOPHBIX paOOT U OIMBITOB,
BBIMIOJTHSAEMbBIX YUCHUKAMMU.

7 KJIacc
JIEKTPOMATHUTHLIE SIBJICHUS
DJIEKTpUUECKUM TOK KaK HalpaBJCHHOE JBWKCHUE 3apsKCHHBIX — YACTHII.

Hamnpsokenune kak  yciaoBHME BO3HMKHOBEHME JJIEKTPUYECKOro Toka. lMcroynuku
MOCTOSIHHOTO M MEepeMeHHOro toka. Cuiia Toka, eAUHUIa U3MEpPEHusl CUJlbl Toka — 1
amriep(A). Ilpumepsl pa3IMuHBIX 3HAYE€HUM Ccuibl Toka. Hampspkenue, eauHuIa
n3Mepenust HampsbkeHus — 1 BosbT(B).Ilpumepsl pa3nuuHbIX 3HAUYEHUW HaANpPsHKEHUS.
AMIEPMETP U BOJBTMETP, BKJIIOUECHHE aMIIEPMETPA U BOJBTMETPA B DJIEKTPUUECKYIO
Lenb JUisi W3MEpPEHHs CHUJIbl TOKa W HanpspkeHus. [IpOBOIHMKM W JUDIEKTPUKHU:
onpeneneHus, npuMepsl U npuMeHeHuss. COCTaBHBIE YaCTH JIEKTPUUYECKHUX LENEed U UX
o0o3HaueHus Ha cxeme. [locnenoBarenbHOE U MapaylIeIbHOE COSIUHEHHE MPOBOIHUKOB,
UX OTJINYHUs, UCIOJB30BAHUE B PA3JIUYHBIX LEeNsAX. HarpeBarenbHOEe NEMCTBHE TOKA, €TO
MpUMEHEHUE B OBITOBBIX MpuOOpax. MarHuTHOE AENCTBUE TOKA. DJIEKTPOMArHUTHI, UX
IIpUMEHEeHHe. [[elicTBre MaruuTa Ha dJIEKTpUYeCcKui ToK.IIpuMeHenue 3Toro AenucTBus B
YCTPONCTBE U3MEPUTENBHBIX TPUOOPOB, NEKTPOABUTATENA. XUMHUECKOE JIEUCTBHE TOKA
U €ro NPUMEHEHHUE.

JlaGoparopubie paboThI

. ITocirenoBaTenbHOE COCIMHEHNE

3 [TapannensHOE COEAMHEHUE

. HabaroneHue TermioBoro IeHCTBHS TOKa

. HaOmronenne MarHuTHOTO AEMCTBHUS TOKA
. HabmaroneHne XMMHYECKOTro JEHCTBUS TOKA

CBeTOBbIE ABJICHUSA
CeetoBbie siBiaeHUsI. CBET Kak MCTOYHUK WH(OPMAIIUU YEIOBEKa 00 OKPYKAIOIIEM
mupe. Mctounuku cBeta: ropsane W Xojomuble. OOpa3oBaHME€ TEHH OT MPErpajbl.




[Ipoxoxaenue cBera ckBO3b oTBepcTUe. OOBSICHEHHE CONHEYHBIX U JTYHHBIX 3aTMEHHI.
3epKajJpHOE U paccesHHOE OoTpakeHue. lIposiBIeHre 3aKOHA OTpa)KEHUsS B JEHCTBUU
3epkaj. 3epKana IUIOCKHE, BBINYKIbIE W BOTHYTbIE. (CBOMCTBO 3€pKall U3MEHSATH
HalnpaBJIeHHE CBETOBOro IMy4ka. lMcmonb3oBaHue 3epkajn. XapakTep H300paKeHUs B
wiockoM 3epkaiie. OObsCHEHHWE BO3HMKHOBEHUS MHHUMOTO C TMOMOIIBIO MOCTPOCHHS.
SIBrenne npenomienus cBeTa. M3MeHenne HarpaBiIeHUs] CBETOBOIO JIyda IPU MEPEX0Ie
U3 OJHOU cpenpl B ApYyryto. Pa3nuuHble TUOBI JUMH3: COOMpPAIONIME M PAaCCEUBAIOLIME.
@dokyc AWH3BL. YBeNMWUeHWE JNHH3bI. Pa3nmuune B M300pakeHWM TIpEeAMeTa B JIMH3E B
3aBUCUMOCTH OT HX B3aUMHOIO paclojoXeHus. Ha3HaueHue u WCIoJab30BaHUE
ONTHYECKUX TMpUOOpOB: oToarnmapara, MPOEKTOPOB, MHUKPOCKOIA, TEJIECKOIa;
WCIIOJIb30BaHWE B KX KOHCTPYKIMM JIMH3 U 3epkan. CTpoeHHe ria3a, HEKOTOpbIE
(dyHKIIMU ero oTaeNbHbIX yacTel. M300pakeHue, mojiyyaeMoe Ha ceryatke. HemoctaTku
3peHus: OJIM30PYKOCTh U JAIbHO30PKOCTh; UCIOJb30BAaHUE OYKOB IS UX MCHPABJICHUS.
Pa3noxenue 6enoro ceera ¢ nomoubo npusmel. Crektp. [lopsaok cienoBaHus LBETOB B
cnektpe. Pagyra. OObscHEHHE LIBETA TEIL.

JIaGoparopHbie paboThI

. CBeT U TCHB

. OTtpaxxeHue cBeTa 3epKajoM

3 [Tomy4yenue n3o0pakeHus IPeAMETA B TUIOCKOM 3epKaJie
. HabGnronenue 3a mpeioMieHue cBeTa

. Habnronenue n3odpakeHuil B IMH3E

XUMHYECKHE ABJICHUA

XUMHUYECKUE PEaKlUM KaK MPOIecChl 00pa3oBaHUS OJHHMX BEIIECTB W3 APYTHX.
[Ipu3Haku XUMUYECKUX SBJICHUM U YCJIOBUS UX TpoTekaHusi. OO0bsiCHEHHUE MPOTEKAHUS
XMMHUYECKUX PEaKUUNU C MOJIEKYJSIPHOW TOYKU 3peHus. Pacman BemecTs U MOJIEKYJ Ha
aTOMBI WJIM HOHBI, 00pa30BaHUE U3 HUX
HOBBIX BemlecTB. COXpaHEHHE MacChl BEHIECTB B XMMHUUYECKUX peakuusx. [loBTopeHue
3HAKOB XHMHUYECKUX DJIEMEHTOB. Peakumu coeuHEeHUs U paszioxkeHus. OKCHUIBI Kak
CJI0’KHBIE BEIIECTBA, COCTOSIIME W3 JBYX XMUMHUYECKHUX AJIEMEHTOB, OJIMH W3 KOTOPBIX
kuciopon. [Ipumepsr Hambosee pacmpoCTpaHEHHBIX OKCHAOB, UX PACHpPOCTPAHCHHE B
npupojsie M wucmnoiab3oBaHue. OCHOBHBIE CBEJEHUS O KHUCJIOTax, MpUMEphl Hanboee
pacmpocTpaHEHHBIX KHUCIOT. Mcrmonp30BaHue KUCIOT B HApPOJHOM XO3SHUCTBE M OBITY.
ITpaBwmta obparenus ¢ HUMH. PacriosHaBanue kuciaot. O0mue cBeieHns 00 OCHOBaHHUSIX,
pacTBOPUMBIEC OCHOBAHMSI- 11I€JIOUH; U3BECTKOBAs BOJA, raiieHHas u3Becth. [[pumenenue
OCHOBAHHUSI B HApOJHOM XO3sicTBe W B ObITy. [IpaBuia oOpaiieHusi ¢ OCHOBaHUSIMU.
Pacno3znaBanue ocHoBanui. Peakuus HenTpanu3aunu. Conau Kak CIOKHBIE BEILIECTBA B
COCTaB KOTOPBIX BXOJST MOHBI METAJUIOB M KHCIOTHBIX OCTAaTKOB. [Ipumepsl conen u
pacrpocTpaHeHue ux B npupoje. CBoOMCTBA M NPUMEHEHHE psA/a COJEH: MOBapEeHHOM
COJM, COJIbI, MEJHOIO0 Kymopoca W Ap. benku, xKupbel U yriieBOAbl KaK BaKHEUIIUE



MUTaTEIbHBIC BEIECTBA JJII OpraHu3Ma 4enoBeka. [IpoucxoxaeHue mpupoIHOTO Tasa,
HePTH, YIS KaK MPOIYyKTOB THUCHHS PA3IMYHBIX OPraHMYECKUX OCTaTKOB 0e3 mocTymna
BO3/yXa Mpu OONbIIUX JaBieHUsIX. Hanboee BakKHBIE MECTOPOXKIICHHUS Ta3a U HEPTH B
Poccun, nx 3HaueHHe Kak MCTOYHHUKOB ISl TIONYUEHHUST PA3IMYHBIX BUIOB TOIUIMBA Kak
BOKHEUIIIETO CHIPHSI IJI1 XUMHUYIECKON TIPOMBIIIIICHHOCTH.

Jlaboparopubie pabOThI

. JlericTBUE KUCIIOT MU OCHOBAaHUN HAa MHIUKATOPBI
. IIpoBepka pacTBOPUMOCTH COJIEH B BOJE
. Pacnio3naBanue kpaxmana

Yes10BeK 1 IPUPOIA
3aga4m, KOTOPHIE PeIIaeT aCTPOHOMHUSI, 3HAKOMCTBO CO 3BE3HBIM HEOOM, CO3BE3/IH .

JIlpeBHUE acCTPOHOMUYECKHUE MHCTPYMEHTHI U COBPEMEHHBIE METO/bl ACTPOHOMHUYECKHUX
ucciuenoBanuii. Onpoc: HaxXOXJIEHHWE Ha M300pAKEHUU CO Cllaiia 3Be3AHOro Heda
M3BECTHBIX co3Be3auil. Kapra 3Be3nHoro HeOa. HaxoxiaeHue Ha KapTe CO3BE3IUM
HauOosee SApKUX 3BE3[. A3MMYT U BBICOTAa CBETHJ, UX OIPEJACICHUE C TMOMOIIbIO
actpossionn. [IpakTuueckue ykazaHusi o u3rotonienuto actposssouu. Connie. [lepBoie
MIPEJCTABICHUS] O €ro COCTaBe WU TemmepaTrype. VM3MEeHEHUsT COJHEYHON aKTUBHOCTH.
Connue m xu3Hb Ha 3emiie. ConmHeuHas cucrema. CTpOEHUE COJIHEUHOW CHUCTEMBI.
JIBrkeHre 3eMIIM: BpalllEHHE BOKPYT CBOEM OcH M BpauieHue BOkpyr CoisHua. [Ipruunnsl
CMEHBI THS U HOYM, BpEeMEH roja. JlyHa — €CTEeCTBEHHbId CHYTHUK 3emiu. J[BUKeHUE
JIynsl BOKpyT 3eMJIu U BOKpYT cBoeil ocu. OTCyTcTBHE aTMOC(HEpHI U CBSI3aHHBIE C ATUM
¢uznueckue ycnoBus Ha Jlyne. ®aszpl JlyHbl. OCHOBHBIE JTambl KOCMHYECKUX
HCCJIEIOBAaHUM.
3emJisi - MeCTO 0OMTAHUSA YeJIOBEKA

CrtpoeHue 3eMHOTO IIapa. YBEJIWYeHUE MIOTHOCTU W TEMIEpPaTypbl C TITYyOHWHOM.

CocraB ruapocdepbl. Ponp ruapocdepsl ans ku3Hu Ha 3emse. VccnempoBanus
MOPCKHUX TJIyOUH.

CynoxoactBo. [Ipoieccsl, MpoucxXosdiue B 3eMHBIX HeApax W B rugpocdepe, ux
BIIMSIHUE HA KU3Hb JIIOJIeH, HEOOXOIUMOCTh UX U3yUEHHUS.

CocraB u ctpoenue armochepsl. ATmochepHoe gaBienue. Onwsit Toppuueniu.

[loBTOpenue ompeneneHust pAasineHus. PaGora Hax KaueCTBEHHBIMH BOIPOCAMHU.
bapomerppl: pTYTHBII W aHEpOWJ, WX MNPUHUHUN JIEUCTBHUS. EIWMHULBI W3MEpEHHS
aTMOC(EPHOTO JTaBJICHU.
Conepxanue BOISHOTO mapa B atMocdepe. HeHachlllleHHBII W HACBHIMICHHBIA Map.
OTHOcHTENbHAS BIAXXHOCTh BO31yXa. BIaXXHOCTh M3MEpPEHHMs BIAXKHOCTH BO30yXa.
N3mepeHne OTHOCUTENBHOW BIIAXKHOCTH BO3AyXa CIIOMOIIBK) THTPOMETPOB,
ncuxpoMeTpoB. TymaH, o0naka, 10Ib, poca- OOBbSICHEHHE MPUYUH UX BOSHUKHOBEHHS.
I'posa, mosmHHEOTBOA.

Ortalbl CTAHOBJIEHUSA U Pa3BUTHUS aBUALMU. Bbaatomuecs JIETYNKH U KOHCTPYKTOPBI



CaMOJIETOB.
Yes10BeK 10MOJTHACT MPUPOAY
AHaM3 pe3yJbTaTOB KOHTPOJIBHON PabOThI «3eMJii — MECTO OOMTAHUS YEJIOBEKay.

3HaKOMCTBO C IIPOCTBIMM MeEXaHM3MaMH (pblyar, HAKJIOHHAs IUIOCKOCTb, OJIOKH).
Ha3HaueHne npocTbIX MEXaHU3MOB.

Omnpenenenne Mexanndeckoi pabotsl. Equnanibl paboTsl. PaccMoTpenue npumepos,
B KOTOpPBIX COBEpUIAETCS MEXaHHuecKass pabora. PemieHue 3amady Ha BBIYMCIICHHE
MEXaHW4YeCKON paboThl. DHeprueil 00siamaroT Tena, CIOCOOHBIE COBEPIIUTH PadoTy.
Bunpel MexaHudyeckol SHEpPruu: KMHETUYECKas, MoTeHUuaidbHass. OT 4Yero 3aBUCAT 3TH
BUIbl SHepruu?  McrouHuky »sHepruu. Pas3inuyHbple BUABI HCTOYHUKOB SHEPIHH:
COJIHEYHAsl DHEPrus, MUHEpAIbHOE TOIUIMBO, SJEpHOE roprouee. BocnosnHsemsbie
MCTOYHHMKM 3Hepruu. [luieBapeHrne Kak MpOLEcC BOCHOJHEHHUS 3HEPIHMH YEJIOBEKOM.
3Ha4YeHNE COTHEYHOM SHEPTUHU IS KU3HU Ha 3eMUIE.

TennoBble ABUTATENU-MAIIMHBI, MPEOOPA3YIOIIUE SHEPTUI0 TOIUIMBA B HSHEPIUU.
JBmwxenus. 13 ucropum temmoBbix aurareneil. Ilaposeie mammnabel /[x.Yarra, W.N.
ITon3ynoBa. [IpuMeHEeHNs] COBPEMEHHBIX TEIIOBBIX JBHUraTeneil. Poiib a1eKkTpo3Hepruu B
’KU3HU 00111ecTBa. Buabl a5eKTpocTaHuil.

Uro Takoe aBTOMAaTMYECKOE YCTpoucTBO. MiumrocTpanuss IEeWCTBUS aBTOMAaTOB Ha
KOHKPETHBIX NpuMepax. [[pumepsl ncnonb30BaHus aBTOMAaTUYECKMX YCTPOMCTB B HAYKeE,
Ha npou3BoJcTBE U B ObITy. CpeactBa cBa3u. CBeleHHMS M3 HUCTOPUM HMX Pa3BUTHSL.
Tenerpad. Tenedon. Haznauenue wmukpodoHa u TpoMkoroBoputens. Pamuo u
TEJEeBUICHHE.

Belgarompye ecTecTBOMCHBITATENM, UX POJb B CO3JaHUM OCHOB €CTECTBO3HAHUS.
OcHOBHbIE HANpaBJICHHUs COBPEMEHHBIX HAyUYHBIX HCCIIEOBaHUNA B 00JacTH (PU3MKHU U
XUMHH.

HeoOxoaumMocTh cO31aHNs UCKYCCTBEHHBIX MaTepuaioB. [IpuMeprl HCKyCCTBEHHBIX
MaTepuajioB M MX UCIOJIb30BaHUE: KepaMuKa, (EeppuThl, CBEPXIIPOYHBIE CIUIABHI,
HUCKYCCTBEHHbIC ~alIMa3bl, >KHJIKHE Kpuctauibl U T.A. CBemenuss o croco0ax
BBIpAIIMBAHUSI UCKYCCTBEHHBIX KPUCTAIOB. MHCTPYKLMS MO MPOBEAEHUIO JOMAIIHETO
OMbITa MO BBIPAIIMBAHUIO KpUCTAJLIA.

[Tonmumepsl. TlonuaTHIIEH, TOJUXIOPBUHII, MOJTUCTUPOI U IPYTUE IIACTMACCHI.
HatypanbHble 1 XuMHUecKHe BOJIOKHA. Vcronbp30BaHue 3TUX MaTepUasoB B OBITY.
Pacnio3HaBanue npUpPOIHBIX U XMMUYECKUX BOJOKOH. Kaydyk, ero cBoucTBa M
nonydyeHue. Bynkanuzanus kayuyka, pe3uHbl, Y00HHUTA.

OcHOBHBIE (PaKTOPBI BPETHOTO BIUSHUS JEATEILHOCTH YEIOBEKAa HAa OKPY’KAIOIILYIO
cpely. OKOJOrM4ecKue KaTacTpodbl, BOEHHbIE JEHCTBUS. BpeaHele BbIOPOCHI
npousBoJcTBa. HeoOXoIuMoCTh KOHTPOJS 3a COCTOSHHEM aTrMochepbl U OCHOBHBIE
crocoObl ero ocyuiectBieHus. HeooxonuMocTs 60pbObI ¢ 3arpsi3HEHUEM OKpPYKaroIIen
CpeaBl.



Heo0xomuMocTh 3KOHOMHUHM TIPUPOJHBIX PECYpCOB M HCIIOJIB30BAHHE HOBBIX
texHojoruii. CoBpeMeHHas Hayka ¥ pou3BOACTBO. CpencTBa CBS3U. 3HAHUSA, UX POJIb B
KU3HU dYelloBeka W oOmiecTBa. Kak oM MO3HAIO OKpYKAOIMUKA MUp. YIIpaBJIeHHE
MPOU3BOACTBOM: POJIb aBTOMATHKH, JJIEKTPOHUKH. KoMmmbproTepusamus MpPOU3BOJICTBA.
Po6Gotel. Ilexu — aBTromatel. CpencTtBa cBsi3u W mepefadya uHbopmaruu: Ttenerpad,
TeneoH, pauoCBs3b, TEIECBUICHNUE.

JlaGoparopubie pabOThI

. N3yuenue nericTBus ppraara

. Brruncnenne MmexaHnuecko paboThl

. N3menenre ¢popMbl OJIMATHIIEHA IPU HATPEBAHUU

. Pacnio3HaBaHue NpUPOIHBIX U XUMUYECKUX BOJIOKOH

B pesynbrate u3yueHus npeamera B 6 Kiacce 00ydaromuicss HAYYUTCS:
DJIEKTPOMATHUTHBIE SIBJIEHHUSI

. pacrio3HaBaTh dJJIEKTPOMATHUTHBIC SBJICHUS W OOBICHATH HAa OCHOBE
VMMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCIIOBUSI MPOTEKAHUSA ITUX SIBICHUM: CUia
TOKa, HAIIpsKEHUE, MOCJIEA0BATEIBHOE U apaJljIeIbHOE COCTUHEHMS;

. ONMCHIBATh JECUCTBUE IEKTPUUECKOrO TOKA, POJIb AUBJIETPUKOB, IIPOBOJIHHUKOB,
AJIEKTPUUYECKUX LEIEH;

. AHAJIM3UPOBATh CBOMCTBA JJICKTPUUECKOTO TOKA, HANPSKEHUSI U MPOBOJIHUKOB,
UCTIONB3YS (PU3HMYECKUE 3aKOHBI;

. pemaTth 3a/Jauu, UCIOoiIb3ysa (HOpMyIIbl, CBs3bIBatONME (HU3NUECKUE BEIUUYUHBI,
Ha OCHOBE aHaJM3a YCJIOBUS 3a7a4dl BBIACIATH (DU3NYECKUE BEIWYUHBI U (DOPMYIIbL,
HE0OXO0MMBbIe JUTsl €€ PeIeHUs], U IIPOBOJIUTH PACUETHI.

OOy4Jaronuiics MOTYyYUT BO3MOKHOCTh HAyUUTHCS:

. UCIIOJIb30BATh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBIICHUSX B IMOBCEHEBHON KU3HU
uist obecriedeHusi O€30MacHOCTH TPU OOpalleHUd C MpUubopaMu U TEXHUYECKUMH
YCTPOMCTBaMH, ISl COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM DSKOJOTHYECKOIO
TOBEJICHUS B OKPYKAIOIIEN CpelIe;

. MPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOJIB30BaHUSA (PU3MUECKUX 3HAHUU O
AIIEKTPOMATHUTHBIX SBICHUSX U QU3HUECKUX 3aKOHAX;

. npuémMaM Moucka M (HOPMYITUPOBKH JTOKA3aTEIbCTB BBIIBHHYTHIX THUIIOTE3 H
TEOPETHUECKNX BHIBOJOB HA OCHOBE AIMITUPHUECKH YCTAHOBICHHBIX (DAKTOB;

paspemiath TpoOJIEeMy Ha OCHOBE HMMEIONIUXCS 3HAHWA TIO0 DSJIEKTPOMArHETH3MY C
HCIIOJIb30BAHUEM MATEMATUUYECKOrO armapara, OLUEHUBATh PEAIbHOCTh IMOJYYEHHOTO
3HaUYCHUS (PU3NYECKON BEIIMUHHBI.

CeeToBbI€ SIBJICHUS

. pacro3HaBaTh CBETOBBIC SBJICHUS M OOBSICHATh Ha OCHOBE MMEIOIIMXCS 3HAHUHN
OCHOBHBIE CBOMCTBa WJIM YCIIOBUSI TMPOTEKAHUS D3TUX SBICHHI: 0O0pa3oBaHHME TEHH,
NPOXOXJACHUE CBETa, MPEJIOMJICHHE CBETa, OTpPaXEHHWE, MHHMOE HU300pakeHue,



YBEJIUYEHUE JTUH3BI;
. ONMCHIBATh HW3yUEHHBIC CBOWMCTBA TEJN U CBETOBBIC SBJICHUS, HCIIOJIb3YS
¢duznveckre BeIUYNHBI;

. aHaJM3UPOBAThH CBETOBBIC SIBJICHUS U IIPOIIECCHI;

OOyuaromuiics MOJIy4uT BO3MOKHOCTh HAYUUTHCA:

. UCIIONIb30BaTh 3HAHUS O CBETOBBIX SBJICHHUSIX B IMOBCEIHEBHOW >KHU3HH IS
oOecrieueHrs O€30MACHOCTH TMpU OOpalllEHUH C MNpudbopaMul M TEXHHUYECKUMHU
yCTpOMCTBaMH, ISl COXPAHEHHUS 3A0POBbS M COONIONCHHS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPY>KaIOIIeH cpee;

. OPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCHOJB30BaHUS (U3NYECKUX 3HAHUU O
CBETOBBIX SIBJICHUSAX;

. npuéMaM TMOuCKa U (POPMYIHPOBKH TOKA3aTEIHCTB BBIIBHHYTBHIX THUIIOTE3 U
TEOPETUIECKUX BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DaKTOB;

. paspemats nMpoOJaeMy Ha OCHOBE MMEIOIIMXCS 3HAHWA O CBETOBBIX SIBICHHSIX.
XumMuYeckHe siBJIeHUs

. pacrno3HaBaTh U OOBSACHATH Ha OCHOBE UMEIOLUXCS 3HAHUI OCHOBHBIE CBOMCTBA

WIM YCJIOBHUS MPOTEKAHMSI XMMHMUYECKHUX SBJICHUM: COXpAHEHHUE MAacChl, peaKkIun
COEIMHEHMSI U Pa3JIokKeHHs], 00pa30BaHUE OKCHUJIOB, KUCIOT, OCHOBAHUI;

. aHAJIM3WPOBATh CBOWCTBA BEIIECTB, XWMHUYECKHWE SBICHHUS ¥ MPOIIECCHI,
OOGyuaronuiicst OJTYYUT BO3MOKHOCTh HAYYUTHCS:

. MCIOJIb30BaTh 3HAHHUS O XMMHUYECKUX SIBICHHUSX B TMOBCETHEBHOW >KWU3HH IS
oOecrieueHuss 0€30MaCHOCTH TpH  OOpallEHHH C M[OpudoOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JUJIsi COXPAHEHHS 3A0pPOBbs M COONIONECHHS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

. OPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCHOJB30BaHUS (U3NUYECKUX 3HAHUM O
XUMHUYECKUX SIBJICHUSX;

. npuéMaM TMOMCKa W (HOPMYIHPOBKU JOKA3aTENbCTB BBIABUHYTHIX THUIOTE3 H
TEOPETUIECKUX BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTaHOBJICHHBIX (DaKTOB;

. paspemath MpoOJeMy Ha OCHOBE HWMEIONIMXCA 3HAHUH 00 XWMHUYECKHX
SBJICHUSIX.

3eMuisl - IJIaHETA COJIHEYHOH CHCTEMBbI

OOBACHATH HA OCHOBE MMEIOIIMUXCS 3HAHUNA OCHOBHBIC 3a7jaud aCTPOHOMUH, POJIb
COJIHEYHOU CHCTEMBI U IBHKeHue JIyHbl;

OOyyaronuiicst MOIYyYUT BO3MOKHOCTh HAyUUThCS:

. UCIIOJIb30BaTh 3HAHMUS O 3emyle B TOBCEJIHEBHOM JKWU3HM il OOecrnedeHus
0€30MacHOCTH NpU OOpalieHHMH ¢ NpuOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMM, IS
COXPAHEHUS 3I0POBbs U COOJIIOJICHUSI HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPY KaIOIIeH
cpeze;

. MPUBOIUTH TPUMEPHI MPAKTUYECKOTO HKCIOJIb30BAHUSA (DU3MUECKUX 3HAHUU O



COJIHEYHOM CHUCTEME;

. npuéMaM IMOMCKa W (HOPMYIMPOBKU JOKA3aTENbCTB BBIABUHYTHIX TUIIOTE3 U
TEOPETUYECKUX BbIBOJIOB HA OCHOBE SMIIMPUYECKU YCTAaHOBJIEHHBIX (DaKTOB;

. pazpemats nIpobiieMy Ha OCHOBE MMEIOIIMXCS 3HAHUI 00 COJHEYHOH cucTeMe.
3emuisl - MecTO OOMTaHUE Yea0BeKa

. OOBSACHATH Ha OCHOBE UMEIOIMXCSl 3HAHUN CTPOEHUE 3EMHOT0 IIapa, OCHOBHOM

coctaB aTMmoc(hepsl, SBICHHE BIAXKHOCTU, TIOCIEICTBUS aTMOC(HEPHOrO JIaBIICHUS;
OOyuaromuics MOTyIUuT BO3MOKHOCTh HAYIUTHCS:

. UCIIOJIb30BaTh 3HAaHMUS O 3emyie B TOBCEJIHEBHOM >KU3HHM il OOecrneueHus
0e3omacHOCTH TIpU OOpalieHuu ¢ NpudoOpaMu MW TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHUS 3I0POBbS U COOJIIO/ICHNSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIeh

cpene;

. MPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOIL30BaHUSA (PU3NUECKUX 3HAHUUI O
3emiie;

. npuéMaM TMoucka u (OpPMYJIHMPOBKH JIOKA3aTEJIbCTB BBIABUHYTHIX THIIOTE3
Y TEOPETUYECKUX BHIBOJIOB Ha OCHOBE YMIHPUUYECKH YCTAHOBJICHHBIX (haKTOB;

. paspemiaTth npobiieMy Ha OCHOBE UMEIOIIMXCS 3HaHU 0 3emuie.

YeJ10BeK 10N0JHACT MPUPOLY

. pacro3HaBaTh W OOBSCHITH HAa OCHOBE HMEIOIIUXCS 3HAHUN JIEUCTBUS
MPOCTBIX MEXAHU3MOB, MEXaHHYECKONW pabOThl W DHEPTUM, PaA3IUUUE MEXTY

KHHETHUYECKOHW M MOTEHITMATBLHOW dSHEPTHH, paOd0Ty TETUIOBOTO JBUTATEIIS,

. aHAJIM3UPOBATH POJIb HAYKH B COBPEMEHHOM OOIIIECTBE;

OOyuaromuiics MOTyYUuT BOZMOXKHOCTh HAYYUTHCS:

. UCIIOJIb30BaTh  3HAHUST O  YEJIOBEUYECKOM  JIOMOJIHEHMH TPUPOJABI B
MOBCETHEBHOM KU3HM ISl 0OecTieueHnsi 0€30MacHOCTH MPU 00pallieHuu ¢ Ipudopamu u
TEXHUYECKUMU YCTPOMCTBAMH, JUIsI COXpPaHEHUS 3J0POBbS U COOJIOJEHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH Cpee;

. npuéMaM TOUCKa M (HOPMYJTUPOBKH JTOKA3aTEIBCTB BBIABUHYTBIX THUIIOTE3 U
TEOPETHUYECKUX BBIBOJOB HA OCHOBE IMITUPHYCCKH YCTAHOBJICHHBIX (DaKTOB.

TemaTHuyeckoe NIIAHUPOBAHME

(c ompenesieHHeM OCHOBHBIX BH/I0B Y4eOHOM AeSITeIbHOCTH 00y4ar0IMXCs)

7 Kkaace
Ne KoJua-Bo B Tom uncie
n/n Pa3nea Tema pa3aena 4acoB N3yuenne JlaGopar.
Marepuajia padora
1 ONEeKTPOMAarHuTHHIE 7 3 4
SABJICHUSA
2 CBeTOBEBIE 4 3 1
SIBJICHUS




3 XuMIaeckue 5 3 2
SIBJICHUS
YenoBek u 3eMJIsa- maHeTa 6 5)
4 npupona COJIHCYHOMH
CUCTEMBI
3emi1s - MecTo 3 3
oOHTaHUs
YEeJIOBEKA
Yenosek 9 8 1
JIOTIOJIHSET
HPUPOAY
Boero 34 26 8
7 kJaacc
KonuuectBo yacos
Ne ii/m B % T Hata
Tema ypoxa cero OHTPOJIbHBIE PaKTUYECKHE 3ydeHus
paboThI paboThI
1 DNEKTPUUECKHIA TOK. 1
2 Hctounnku Toka. Hanpsiokenue. 1
3 [TpOBOIHUKH U TUDIICKTPUKH 1
4 TemnoBoe nelCTBUE TOKA. 1 1
JIP «HabmroneHre TenioBoro
JIEUCTBHS TOKaY
5 MaruuTtHoe IeiCcTBHAE TOKA. 1 1
JIP «HabmtoieHrne MarHuTHOT'O
JIEUCTBHS TOKAY
6 JelicTBUEe MarHuTa Ha TOK. 1 1
JIP «/leiicTBue MarauTa Ha
MIPOBOJIHUK C TOKOMY» JleiicTBUE
MarsHuTa Ha TOK.
JIP «/leiicTBue MarauTa Ha
ITPOBOJIHUK C TOKOM)
7 XHUMHYECKOe JIEHCTBHE TOKa 1 1
8 Hctounnku cBeta. CBET U TEHb 1
9 JIP «M3rotoBneHne KaMepsl - 1 1
00CKypEI»
10 OTpakeHHE U TIPEIOMIICHHE CBETA 1
11 I'na3 u oukw. LBer. 1




12 XHUMUYECKHE PEAKIIH 1

13 3aKOH COXPaHEHHUS MacChl. 1
Peakuun coenuaenus u
PasIoKEHHS.

14 Oxcuapl Knucnoter OcHOBaHUS. 1

15 JIP «JlelicTBUE KHCIIOT U 1
OCHOBaHUI Ha WHIUKATOPBD)

16 benku. XXupsel. Yriaesoas 1

17 JIP «Pacmo3naBaHne Kpaxmaiay 1

18 JpeBHss HayKa — aCTPOHOMUISL. 1

19 Mup 3BE31. HazBanue co3Be3amid. 1

20 Counnne 1

21 JlyHa-eCTeCTBEHHBIN CITyTHUK 1
3emiu.

22 KocMmuueckue uccnenoBaHus. 1

23 Kapta 3Be3qHor0 HeOa. 1

24 Jlurocdepa, maHTHSL, SAAPO. 1

25 I'mnpocdepa. MccnenoBanue 1
rTyOuH.

26 ATtmocdepa. Uctopust pazBuTus 1
aBHAIHH.

27 Mexaam3mel. JIP «3yuenne 1
JIEHCTBHUS pbplUara

28 Mexannueckast pabora 1

29 Wcrounuku sueprun. TemnoBeie 1
JBUTATEIIH.

30 DJIeKTPOCTaHIIMK. ABTOMATHKA B 1
HalIeH >KU3HU.

31 Panuo u teneBuaeHue. 1

32 HckyccTBeHHBIE KPUCTAIIIBI U 1
MOJIMMEPBI.

33 Hayxka u Ge30macHOCTb Jrojiei 1

34 DKOHOMHUSI PECYPCOB. 1
Hcnonp30BaHNe HOBBIX
TEXHOJIOTHH.

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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