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1. MosichnTenbHas 3anucKa

Pabouass mporpamma kypca «EctecTBo3HaHme» pa3paboTaHa s oOydarommxcs 5-X, 6-x
kiaccos OO.

Pabouas nmporpaMma 1o Kypcy cOCTaBiieHa B COOTBETCTBUE ¢ TpeOoBaHUsIMU DenepanibHOro
TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHIApTa OCHOBHOIO 0Omiero o0pa3oBaHus, OCHOBHOM
0o0pa3oBaTeNbHOM HIPOrpaMMbl  00pPa30BATENBHOTO YUYPEKICHHUs (OCHOBHAs WIKOJA), aBTOPCKON
nporpamMmsbl A.E.I'ypeBuua «EctecTBo3Hanue. BBeieHue B €CTECTBEHHO-HAYUYHbBIE TIPEAMETBI».

[Tporpamma oTpaxkaeT cojep>KaHue IMPEIMETHBIX TeM O00pa30BaTENBbHOIO CTAaHAAPTA, HAeT
pacripesienieHue y4eOHBIX 4acoB IO pa3jielaM Kypca U IOCIe0BaTeIbHOCTb HM3Y4YEHUs pa3zeiioB
GU3MKKH ¢ y4eTOM MEXKIPEJAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOro Ipolecca,
BO3PACTHBIX  OCOOEHHOCTEH  OOydYaroLIMXCs, OINpelenseT MUHUMAJIbHBIH  Ha0Op  OIBITOB,
JIEMOHCTPHPYEMBIX YYHTEIeM B Kiacce, JabOpaTOpPHBIX pPabOT ¥  ONBITOB, BBITOJIHIEMBIX
00y4aroImuMHuCs.

[Tporpamma paccuntana Ha 68 yacoB (110 1 yacy B HeZAENIO).

BBenenue B ecTeCTBEHHO-HAayUHbIE IIPEAMETHI KaK yUe€OHbII IpeIMeT B CUCTEME OCHOBHOT'O OOIIET0
o0pa3oBaHus UrpaeT GpyHIaMEHTAIBHYIO POJIb B (POPMHUPOBAHUH Y O0YUAIOIIUXCSl CHCTEMBI HAYIHBIX
IpeCcTaBiIeHU 00 OKpYXKaroleM MUpPE, OCHOB Hay4YHOI'0 MUPOBO33peHus. B mporecce n3yueHus npeamMeToB
pelIaTes 3a1a4l pa3BUTHSI UHTEIUIEKTYaIbHBIX CIOCOOHOCTEH U 1103HABATENbHBIX HHTEPECOB LIKOJIBHUKOB,
OBJI4/ICHUS] UMM OCHOBaMM JMAJIEKTUUECKOTO MBILIUIEHUS, IPUBUTHUS BKyCa K IOCTAHOBKE U Pa3pelIeHUIO IPOoOIeM.

CBoumM meIsIMM, 3aJadyaMM M COJAEp)KaHUEM o00pa3oBaHMs IPEIMET «BBEACHHE B
€CTeCTBEHHO-HAyYHBIE MPEIMETB» CHOCOOCTBYET (HOPMHUPOBAHUIO PVHKYUOHANLHO CPAMOMHOU
JUYHOCMU, T.€. INYHOCTH, KOTOpask ClocoOHa MCIIOb30BaTh YK€ UMEIOIUecs Yy He€ 3HaHUs, YMEHUS U
HaBBIKM JUTS PEIISHUS] MaKCHMaJIbHO MIMPOKOTO AMAIa30HA KU3HEHHBIX 33]ad B Pa3IMYHBIX cdepax
YeJIOBEYECKON JeSITeIbHOCTH, OOLICHNS U COLMAJIbHBIX OTHOIIEHUIH M KOTOpas CIOCOOHAa OCBaMBATh
HOBBIE 3HAHUS HA MPOTSHKEHUHN BCEH JKHU3HU.

N3yueHne BBeEHUS B €CTECTBEHHO-HAy4YHbIE MPEAMEThI B 00pa30BaTENbHBIX YUPEXKICHUAX
OCHOBHOTO 00mero oOpa30BaHUs HANpPaBICHO Ha pealu3alfio CICIYIOIUX JIMHUH Pa3BUTHSA
o0yyJaroImuxcs CpeJcTBaMu IpeaMeTa:

1) @opmuposanue ocnos Hayunozo mupososzspenusi u @usuieckoco mviuiienus. OCBOCHUE
3HaHUI 00 OCHOBHBIX METOJaX HayYHOTO MO3HAHUS MPHUPOJIbI, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK
(9KCTIEpUMEHTATFHOM W TEOPETHUYECKOM); (DM3MUYECKHUX SBICHHSX; BEIMYMHAX, XapaKTEPH3YIOUINX
SIBJICHUST; 3aKOHAX, KOTOPBIM SIBJICHUS TIOJUUHSIOTCS.

2) Ilpoexmuposanue u nposedenue HAOMOOCHUs NPUPOOHLIX SGLEHUL C UCNOIb308AHUECM
HeoOX00UMbIX UBMEPUMENbHBIX Nnpudopos. YMeHne o0padaThiBaTh pe3ysbTaThl HAOMIOACHUN WIH
W3MEPEeHUH ¥ TIPEJCTABISATh UX B PA3IMYHON (oOpMe, BBIABIATH HA ATOH OCHOBE SMIHPUYECKHE
3aBUCUMOCTH; TMPUMEHATh MOJTyYE€HHbIC 3HAHUS Ui OOBSICHEHUS NMPHUPOJHBIX SBICHUH, TPUHIUIIOB
JEWCTBUS OTACTHHBIX TEXHUIECKUX YCTPOUCTB, pemarh (PU3MIeCcKre 3aauu.

3)  Juanexmuueckuii  memod  no3Hawusi  npupoosi. DopMHpOBaHHE  TOHHUMAHHS
HEOOXOJIMMOCTH YCBOCHMSI (U3WYECKUX 3HAHMM Kak sjpa TyMaHUTapHOTro oOpa3oBaHMs,
HE00XO0AMMOCTH OOIIIEYETIOBEYECKOI'0 KOHTPOJS Pa3yMHOI'O HCIOJIBb30BAaHUS JOCTHKEHUH HAyKH U
TEXHOJIOTUH JUTSI JATbHEHINETO Pa3BUTHS OOIIECTBA U pa3peleHHs TIT00ANTBHBIX TPOOIeM.

4) Pazeumue uHmMeNIeKMYaIbHbIX U MBOPYECKUX CHOCOOHOCMel. YMEHHE CTaBUTh H
paszpemiate npodaeMy Mpu HHINBUIYATHHON M KOJJICKTHBHON ITO3HABATEIHHOMN JEATEIEHOCTH.

5) Illpumenenue nonyueHHvIX 3HAHUU U YMeHUll OAA peweHus NPaAKmu4eckux 3a0ay
noeceonesrou ocuznu. OTEHKA PE3yJIbTaTOB CBOWX JCUCTBHM, NMPUMEHEHHUS psfa MNPUOOPOB U
MEXaHU3MOB; OOecIeueHHe pPalMOHAJIBHOTO M OE30MacHOrO IMOBEIEHHUs IO OTHOIIEHHIO K cebe,
00IIeCTBY, MPUPOJIE.

[Tpu nmpenonaBaHuy GU3MKU U XUMHUH B 5-6 Kjlaccax AOCTHXKEHHE c(hOPMYIUPOBAHHBIX BbIIIE
OOIIMX JIMHUM pa3BUTHS OOYYAIOIIMXCS OCYIIECTBISIETCS B 0O0BEME, ONpEAeNsieMOM COJEpKaHUEM
y4eOHOro npeiMeTa B JaHHOM KJlacce.



2. O6mas XapaKTepHCTHKA y4eOHOro npeavera «Bpeaenne B eCTeCTBEHHO-
HAy4HbIe MpeaAMeThI».

BBenenue B ecTECTBEHHO-HAy4YHbIE NPEIMETHl BMECT€ C JIPYTMUMH MpeaMeraMu (Kype
«OKpyXKaroImuid MUpP» HAYaIbHOW IIKOJIBI, Teorpadus, OHOJOTHS) COCTABIISCT HENPEPHIBHBIN
IIKOJIBHBIA KypC €CTECTBO3HAHUSI.

[TocTpoeHHe TIOTUYECKH CBI3aHHOTO Kypca OIMMUPAETCS Ha CICAYIONINE HICH H TTOIXOIBI:

— Ycunenue ponu meopemuueckux 3HaHuil ¢ MaKCHUMAJIbHO BO3MOXXKHBIM CHIDKEHHEM Beca
MaTeMaTHYECKUX  COOTHOLICHWH, ToAdYac  ycBawBawmuxcs  (opmanbHo.  Mcnonbs3oBaHue
TCOPCTUYCCKUX 3HAHUU JJISL O6’b$ICHeHI/I$I (1)I/I3I/I‘-IGCKI/IX SIBJICHUU MOBBIIIAECT pasBuBaronicc 3HA4YCHUC
Kypca GU3HMKH, BEIb NIKOJBbHHUKH NPUYYAIOTCS HAXOIUTh TPUYHMHBI SIBICHUH, YTO Tpelyer
CYIIECTBEHHO OOJIbIICH MBICIUTEIBHON aKTUBHOCTH, YEM 3allOMHHAHNE (PAKTHYECKOT'O MaTepHaa.

— [lenepanuzayus yuebHoco mamepuaia HAa OCHOBE BEAYIIMX HWJCH, NMPUHIUIOB (DU3UKH.
3amauaM TeHepalM3aluy CIYKUT [IHPOKOE HCIOJIb30BaHUE OOOOIICHHBIX IUIAHOB MOCTPOCHHS
orBeToB (A.B. YcoBa)  03HaKOMJICHHE YYAIIMXCS C OCOOCHHOCTSMH Pa3IMYHBIX MBICIUTEIBHBIX
oreparyii (aHanmu3, CHHTE3, CpaBHEHHE, 0000IICHIE, KIIAaCCU(PUKAIINS, CHCTEMATH3AIIHS).

Ycunenue npaxmuueckoii manpasiennocmu u noaumexnusma kKypca. C 1enbio pOpMHUPOBAHUS U
pa3BUTHUSI TO3HABATEIBHOIO WHTEpECa y4alluxcsl K MpeAMEeTy MpenojaBaHue (QHU3UKH BeAETCS C
IOAPOKHUM  IIPUBJICYHCHUCM ACMOHCTPAOMOHHOI'O0 SKCICPUMCHTA, BKIIOYAIOIICTO H IIPUMCPLBI
IIPAKTUYECKOTO TPUMEHEHUs (U3UYECKUX SBJICHUM UM 3aKOHOB. YYEHHKAMU BBINOJIHACTCS
3HAYUTEIBHOE YHUCIO (DPOHTAIBHBIX AKCIIEPUMEHTOB M J1a0OpaTOpHBIX pabdOT, B TOM 4HUCIE U
CBA3AaHHBIX C M3YYCHHUEM TCXHHUYCCKUX HpI/I60pOB. Hpez[ﬂaraeTcsl pemicHrue 3aJa4 ¢ TCXHHUYCCKUMU
JTaHHBIMH, TIPOBEJACHUE CAMOCTOSATEIBHBIX HAONIOJCHUI yYallMMUCS TIPH BBINOJHEHHUH WMHU
JOMAIIIHETO  3aJaHus, OpraHu3alys BHEKIACCHOIO YTEHUs JOCTYIIHOM HAay4YHO-IONMYJISIPHOU
JUTEPATYPhI, TOUCKH (PU3UKO-TEXHUYECKOH nHpopMmanuu B Internet.

B kawecTtBe Bemymel METOAWMKM MpPH  PEATU3ALMU  MOPOrpaMMbl  PEKOMEHIYETCA
HCIOJIb30BaHUE MPOOIEMHOT0 00yueHHsl. DTO CIIOCOOCTBYET CO3/1aHUIO TOJI0KUTEIBHON MOTHBALIUU U
UHTEpeca K M3YyYCHHIO IpeaMeTa, akTHUBU3uUpyeT oOydeHue. COBMECTHOE pellleHHue MpoOsIeMbl
pa3BUBAeT KOMMYHUKA0EJIbHOCTh, YMEHUE pa0dOTaTh B KOJJIEKTUBE, pellaTh HETPAIUIMOHHbBIE 3a1auH,
HCIIOJIb3YA HpI/IO6peTCHHI)Ie NPpECAMETHBIC, MHTCIUICKTYAJIbHBIC U O6HII/I€ 3HaHUWs, YMCHUS U HABBIKH.

Ha »rtame BBefeHMS 3HaHUM HCHOJB3YETCS TEXHOIOTUS MPOOIEMHO-IUATIOTHYECKOTO
00ydeHHsI, KOTOpasi MO3BOJISICT OPraHW30BaTh HCCIIEAOBATENbCKYIO PAa0OTy ydaluxcs Ha YpOKe U
CaMOCTOSITENIbHOE OTKphITHE 3HaHWMU. Ha ypoke BBeZ€HMS HOBBIX 3HAHUI IOCTaHOBKA IMPOOJIEMBI
3aKITI0YAeTCsl B CO3J[aHUN YUUTENIEM POOJIEeMHOM CHUTYyalluy W OpTraHW3allii BBIXOJIa U3 Hee OJTHUM U3
Tpex cmocoOoB: 1) yuuTenb caMm 3a0CTpsieT NPOTUBOpPEYME MPOOJIEMHON CHUTyallMM M COOOIIaeT
npo0sieMy; 2) y4eHUKHU OCO3HAIOT MPOTUBOpeUre U GOpMYIHPYIOT MpodiaemMy; 3) yUuTenab AUATIOrOM
no0y»K/1aeT YYeHUKOB BbIJIBUTATh U IPOBEPATH TUIIOTE3bI.

3.  Mecro y4eOHOro npeamera B y4eOHOM IIaHe

BBeneHue B eCTeCTBEHHO-HAYyYHBIC MPEMETH B OCHOBHOM IIKOJIE U3yJaeTcs ¢ 5 1o 6 Kiacc.
VY4eOHbIil TUTAaH Ha 3TOM dTame oOpa3oBaHUsS cocTaBisgeT 68 yueOHBIX YacoB W3 pacuéra 1 yac B
HEJIEIIO.

B cooTBeTcTBHE ¢ 0a3UCHBIM Y4e€OHBIM IJIAHOM KypCy BBEJCHHS B €CTECTBEHHO-HAayYHBIE
MPEAMETHI MPEAIECTBYET Kype «OKpyXarolMid MHp», BKIKOYAKONUNA HEKOTOPHIE CBEIACHUS U3
obnactu GU3MKH W acTpOHOMHH. B CBOIO ouepenb, coiepaHHe Kypca BBEICHHS B €CTECTBEHHO-
Hay4yHbI€ MpeIMeThl B OCHOBHOM IIKOJIE MPEACTaBIsAET COOOWM MPONENeBTUYECKHM 3Tanm H3y4eHUs
(bU3MYECKUX, XUMUUYECKUX U €CTeCTBEHHO-HAYYHBIX 3aKOHOMEPHOCTEH, TeOpHii, 3aKOHOB, TUIIOTE3 B
Cp€aHUX KJlacCax, SABJISAACH O3HAKOMUTCIBHBIM 3BCHOM B CHUCTEMC HCEIIPEPBLIBHOI'O (1)I/I3I/I‘-IGCKOFO n
€CTECTBEHHO-HAyYHOT0 00pa30BaHUs U OCHOBOM JUIS MOCIIEAYIOIIEr0 U3y4eHus! GU3NKU U pa3/ieeHus
Ha poduIM, HaYMHAs ¢ 8 Kiacca.

4. JInuHoCTHBIE, MeTanpeAMeTHbIE U NMPeIMeTHbIEe Pe3yJIbTaThl 0CBOCHH S y4eOHOoro
npeamera «EcrecTBo3HaHue)



Juunocmuvimu pesynomamamu U3y4eHus: npeamera «ECTECTBO3ZHAHUE » SBISAIOTCS CICAYIOIUE YMEHHUS:

Oco3HaBaTh €IUHCTBO M  ILEJIOCTHOCTh  OKPYXKAIOILEro0  MHpa, BO3MOXKHOCTH €TI0
M03HABAEMOCTH M 00BSICHUMOCTH Ha OCHOBE IOCTUKCHUN HAYKH.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33pEHUE:

- BbIpadaTbIBaTh CBOU COOCTBEHHBIE OTBETHl Ha OCHOBHBIE JKU3HEHHBIE BOIIPOCHI, KOTOPHIE
CTaBUT JIMYHBIN KU3HEHHBIN OIIBIT;

- Y4YUTBCS IIPU3HABATH IPOTUBOPEUYMBOCTH U HE3ABEPIIEHHOCTh CBOMX B3IVIANOB HAa MUP,
BO3MO>XHOCTb UX U3MEHEHHUS.

Y4uThCS KCHONB30BATh CBOM B3IJISABI HA MHUpP Ui OOBSICHEHHS PA3IMYHBIX CUTYallui,
peleHNs] BOZHUKAIOLIMX MPOOJIEM M U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHI, HAXOAWUTh M H3Yy4aTh B Y4YEOHHKAX MO PAa3HBIM IpeIMeTaMm
MaTtepuan (M3 MaKCMMyMa), MMEIOIIMH OTHOLIEHHE K CBOMM HHTepecaM. lcrnosnb3oBaTtek cBoU
MHTEPECHl I BhIOOpa MHIMBUAYAJIbHONH 00pa30BaTENIbHOW TPACKTOPUH, MOTCHLUUAIBHOW Oyaymiei
npodeccur ¥ COOTBETCTBYIOIIEr0 NPOPHILHOIO 00pa3oBaHusl.

[TproOperaTh ONBIT Y4aCTHs B A€ax, IPUHOCSIIUX MOJIb3Y JIIOISIM.

OneHuBaTh JKU3HEHHBIE CUTYallUH C TOYKM 3peHUs] Oe30macHOro obpasa >KUM3HM U COXpPaHEHUs
3/10pOBbsl. YUUTBCS BBIOMpaTh CTHJIb IOBEJECHHUS, NMPUBBIUKH, oOecrednBaroniie 0e30macHblii 00pa3 *KHU3HH U
COXPaHEHHE CBOETO 3JJ0POBbs, a TAKKE OJIM3KHX JIIOJEH U OKPYKAIOILUX.

OueHuBaTh HKOJIOTMYECKUN PUCK B3aMMOOTHOILIEHUH 4YeJIOBeKa W Npupoasl. PopmMupoBaTh

9KOJIOTMYECKOE MBILIUIEHUE: YMEHHUE OLICHUBATh CBOIO JEATEIbHOCTb U IMOCTYNKU IPYTHX JIOAEH C

TOUYKHU 3PEHUS COXPAHEHUS OKPYKAIOIIEeH Cpebl.

Cpeocmeom pazeumusi TAYHOCTHBIX PE3YNbTATOB CIYKUT Y4eOHBIN Marepual U, MPexkIe
BCETO0, MPOAYKTUBHBIC 331aHUs1 yIeOHNKA, HAI[CJICHHBIE Ha:

- (hopmupoBaHNE OCHOB HAYYHOT'O MHUPOBO33PEHUS U PUIUUECKOTO MBILIUICHUS;

- BOCTIUTAaHHE YOSKICHHOCTH B BOZMOYKHOCTH TUAJIEKTUIECKOTO MTO3HAHUS TIPHPO/IB;

- Pa3BUTHE UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH.

Memanpeomemnpimu  pe3yiabTaTaMu  u3ydeHust Kypca «EcTtecTBo3HaHMe» — SBIsETCS
(dbopMupOBaHNE YHUBEPCATbHBIX YUeOHBIX AeicTBuii (VY /[).

Pezynamuenvie YYV/I:

CamocTosATenpbHO OOHapyxkuBaThb H  (QOpMyIHUpoOBaTh NpoOIeMy B  KIACCHOW U
MHUBUAYAJIbHON Y4eOHOH 1eATeIbHOCTH.

BreiBurate Bepcuu perieHusi mpoOlieMbl, OCO3HABATh KOHEUHBIM pe3ynbTaT, BBIOUPATH W3
MIPEUIOKEHHBIX CPEJICTB U UCKATh CAMOCTOSATENBHO CPENICTBA JOCTHXKEHUS IIETIH.

CocTaBnsiTh (MHAUBHUIYaJILHO WU B TPYIIIE) IUIAH PEIIeHUs TpOoOIeMBbl.

Paboras o npemioKeHHOMY | (MJTH) CAMOCTOSATEIBHO COCTaBICHHOMY IIIaHY, UCIIOIBb30BaTh
Hapsily C OCHOBHBIMHU CpPEICTBAMU M JOMOJHUTENBHBIE: CIpPaBOYHAs IJUTEpaTypa, (PU3NIECKue
prOOPHI, KOMITBIOTEP.

[TnanupoBaTh CBOIO HHIMBUIYATHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaGoTath 1O CaMOCTOSITENIEHO COCTaBJICHHOMY IUIaHy, CBEpSSICb C HHUM W IEINbIO
JesTeIbHOCTH, UCTIPABIIsAs OLIMOKH, UCIIONIB3YSI CAMOCTOSITEIbHO MOA00paHHbBIE CPEJICTBA.

CaMocTOSTeThHO 0CO3HABATh TMPUYHHBI CBOETO yCIIeXa WM HEyCIeXa M HaXOAUTh CIOCOOBI
BBIXOJIa U3 CUTYallMH HEyCIeXxa.

YMeTh OlEeHHBaTh CTENEeHb YCHEIIHOCTH CBOEH MHIMBHIyaIbHOH 00pa3oBaTelbHON
JEATeNbHOCTH.

JlaBaTh OIIGHKY CBOMM JIMYHOCTHBIM KadecTBaM M 4YepTaM Xxapakrepa («KakoB s»),
OTIPEICTISATh HAMpPABIEHUS CBOETO Pa3BUTHS (KKAKUM S XO4Yy CTaTh», «UTO MHE JIJIS 3TOTO HAJo
CHIETIaThy).

Cpeocmeom ¢popmuposanus perynaTuBHbIX YVYJ[ ciayxur coOmioneHue TEeXHOJIOTUU
NpoOJIEeMHOTO Juajora Ha OJTale U3y4eHHs HOBOrO MaTepualla M TEXHOJIOTUS OLIEHHWBaHUS
00pa30BaTeNbHBIX JOCTHKEHUHN (YIEOHBIX yCIIEXOB).
dhopmy duKkcauu 1 npeacTaBiIeHUs HHHOPMAIIUH.

Hcnonb30BaTh pa3ivyHble BHIBI YTEHUS (M3ydarollee, IMPOCMOTPOBOE, O3HAKOMMTEIBHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHUS.

Camomy co3daBaTh HMCTOYHUKH HH(OpPMAIMKM Pa3HOTO TUNA WU IS PAa3HBIX ayAUTOPUH,
coOmroiaTh npaBuiia HHGOPMAITMOHHON O€30MaCHOCTH.

YMeTh HCIOJIb30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK MWHCTPYMEHT




JUISS JTOCTHIKEHHUSI CBOUX IIeNiell. YMeTh BBIOMpATh aJeKBAaTHBIC 3aJadye MPOrpaMMHO-armapaTHbIC
CpPEACTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus 1o3HaBaTeNbHBIX Y'Y ]l CIyXKUT y4eOHBI MaTepuan W MPEeKIe
BCETO MPOAYKTUBHBIE 3a]]aHUs y9eOHNKA, HAIICIICHHBIC Ha!

- MPOEKTHUPOBAHHWE W TPOBEJCHUE HAOIIOJCHUS TMPUPOIHBIX SBICHUH C HCIOJB30BAaHUEM
HEOOXOMMBIX U3MEPUTEIBHBIX PUOOPOB;

- BOCITUTaHKE YOCKIEHHOCTH B BO3MOKHOCTH JTUAIICKTHUECKOTO TIO3HAHUS TIPUPOJIBI;

- NPUMEHEHHUE TIOJIYYECHHBIX 3HAHMM W YMEHUM ISl pPEIICHUs NPaKTUYECKUX 3ajad
MOBCEIHEBHOM KM3HH.

Kommynuxamuenvie YV/I:

OTcrauBas CBOIO TOUKY 3pEHUS, IPUBOAUTH apIyMEHTBI, HOATBEPAKas UX (PaKTaMH.

B nuckyccun ymeTh BBIIBUHYTh KOHTPApryMEHTHI, IepedpasupoBaTh CBOIO MBICIH (BIIaJICHUE
MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH).

Y4YUTBCS KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHIO, YMETh IPU3HABATh OIMOOYHOCTH CBOETO
MHEHHMS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

PaznuuaTh B NUCBbMEHHOW M YCTHOM pedd MHEHHE (TOUKY 3peHHs), J10Ka3aTelIbCTBa
(aprymeHTsl, paKThl), THIIOTE3bI, AKCHOMBI, TEOPHUH.

YMeTh B3MIAHYTh HAa CHUTYalMI0 C WHOM IO3UIMM M JOrOBapHUBaThCS C JIIOABMM HMHBIX
ITO3ULIUH.

Cpeocmeom opmuposanuss KOMMYHUKATUBHBIX Y VY]] CIyXUT coOJIIO/IEeHHE TEXHOJIOTUU
npobIeMHOTO auanora (MoOyXAAIOMMK W TMOABOASIINI IUANOT) U OpraHu3anust padoThl B MabIX
rpyIax, a Tak’Ke UCIO0JIb30BaHUE Ha YPOKax 3JIEMEHTOB TEXHOJIOTUH NMPOJYKTUBHOTO YTEHUS.

Ilpeomemnvimu pesyrvmamamu A3y4eHus npeaMera «ECTECTBOZHAHME» SBISAIOTCS
CJIIEYIOLUE YMEHUS:

Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUSA U PUIUUECKO20 MbIULTEHUSL

- pa3ianyaTh SKCIEPUMEHTAIbHBIN U TEOPETUUYECKUH CII0CO0 MO3HAHMSI TPUPOIBL;

- XapakTepu30BaThb MEXAHWYECKOE ABWIKEHUE, B3AMMOJEHCTBHUS M MEXAHUYECKHE CHUJIBI,
MOHATHE 00 AaTOMHO-MOJIEKYJISIPHOM CTPOEHUH BEILECTBA U TPEX COCTOSIHUAX BEIECTBA.

Ilpoexmuposanue u npogedenue HAONOOEHU NPUPOOHBIX SGIEHUL C UCHOIb30BAHUEM
He0OX00UMbLX UBMEPUMETIbHBIX NPUOOPOE:

- OIICHUBATh a0COFOTHYIO MOTPEITHOCTh MU3MEPEHUS], TPUMEHSITh METO]] PSIJIOB;

- MPOBOJUTH WM3MEPEHUE CUJIBI TSHKECTH, CHJIBI YIPYTrOCTH, CHJIBI TPCHHS; HAOIOJICHUE
3aBHCUMOCTH JIaBJICHUS CTOJI0a MHUJIKOCTH B 3aBUCHMOCTHU OT IUIOTHOCTH YKHUJIKOCTH U BBICOTHI CTOJIOA
KHUJIKOCTH, HAOTIOJICHHE CHCTBHS BBITATKHUBAIOIICH CHITBI U €€ H3MEpEHUe.

Huanexmuueckuii Memoo no3HAHUSA NPUPOObL:

- ONEepUpOBaTh  MPOCTPAHCTBEHHO-BPEMEHHBIMU MAacCIITa0aMU MHpPa, CBEACHHUSIMH O
ctpoeHry COJTHEUHOI CHCTEMBI U MPE/ICTaBICHUSIMU O €€ (popMHUpOBaHUM;

- 000CHOBBIBATh B3aMMOCBS3b XapaKTepa TEIUIOBOTO ABM)KEHHS YaCTHUI BEIIECTBA U CBOMCTB
BEIIECTBA.

Pazsumue UHMENNEKMYANIbHbIX U MEOPUYECKUX cnocobrocmell:

- paspemarh y4eOHYI0 TpoOJIeMy TpH BBEIECHUH TOHSTHS CKOPOCTH, TUIOTHOCTH BEIIECTBA,
aHaJM3€ MPUYHUH BO3HUKHOBEHUS CUJIBI YIIPYTOCTH M CHJIBI TPEHHUS, OTIBITOB, MOATBEPKIAIOIIUX 3aKOH
[Tackaisi, cylecTBOBaHNE BHITAIKUBAIOIICH CHITBI.

Ilpumenenue nONYYEHHLIX 3HAHUU U YMeHUU ON peuleHus NpaKmuyeckux 3a0ay
NOBCEOHEBHOU HCUSHU

- OTIPENIENATh LIeHY ACTCHUsT U3MEPUTEIILHOTO PpUbopa;

- U3MEPSATH Maccy 1 00bEM Tena, TEMIIEpaTypy Tela, IIIOTHOCTh TBEPBIX T U KUAKOCTEH;

- Ha TPAKTHKE MPUMEHATh 3aBUCHUMOCTH OBICTPOTHI Mporuecca updy3uu OT TeMnepaTypbl
BEILIECTBA, YCIOBUE IIJIABAHUS TEIL.

[Iporpamma mpemycmarpuBaeT (GOPMHPOBAHUE Y HIKOJHHUKOB CIEAYIONIMX OOIIeydeOHBIX
YMEHHI ¥ HaBBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JEATEIFHOCTH U KIIFOYEBBIX KOMITETCHIIUI:
Ilo3nasamenvhasn 0esamenbHOCMb:



—  HCIIOJIb30BaHME JJIs IO3HAHUS OKPYKAIOIIET0 MUPa Pa3IMYHBIX €CTECTBEHHO-HAYYHBIX
METO/I0B: Ha0JII0/ICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOACTHPOBAHHE;

—  ¢opMupoBaHHE yMEHHMH pa3nu4yarh (aKTbl, TUNOTE3bl, NPHUYUHBL, CIEACTBUS,
JI0Ka3aTeIbCTBA, 3aKOHBI, TEOPHH;

—  OBJAJICHHE aJICKBaTHBIMHU CIIOCOOAMU PEIICHHUS TEOPETHUECKUX U IKCIEPUMEHTAIBHBIX
3ajay;

—  TpuoOpeTeHHe OmbITa BBIABM)KCHUS THIOTE3 Ui OOBSCHEHHS M3BECTHBIX (DAaKTOB U
HKCIIEPUMEHTAIBHON TPOBEPKH BBIIBUTAEMBIX THITOTES.

Hngpopmayuonno-koMMyHUKAMUBHAS. OesIMENbHOCb.

—  BIIQJICHUE MOHOJOTMYECKOM ¥ JHMaJOTMYECKOW peuyblo, pa3BUTHE CIOCOOHOCTH
NOHUMATh TOUYKY 3pEHUS COOECETHNUKA U IPU3HABATH IPABO HA HHOE MHEHUE;

—  HCIIOJIb30BAHME JJIS pEIICHHS TO3HABATEIbHBIX 1 KOMMYHUKATHBHBIX 3371a4 Pa3InIHbIX
UCTOYHUKOB HH(OPMAIHH.

Pegrexcuenas desmenvrhocms:

—  BJaJCHHE HAaBBIKAMHU KOHTPOJSI U OLEHKH CBOECH NESTEIbHOCTH, YMEHUEM IPEIBHJICTh
BO3MOJKHBIE PE3YJIBTAThl CBOUX JCHCTBUIA;

—  opraHu3anus yueOHOH JeITeJbHOCTH: IIOCTAaHOBKA IEJ, TUIAHUPOBAHUE, ONpE/IeIICHUE
OINITUMAJIBHOTO COOTHOIICHHS 1IETTH ¥ CPEJICTB.

5. Conep:xkanue yueoHoro kypca «EcrecTBo3Hanmne»

Conepxanne ydeOHOro mpeaMeTa cOOTBeTCTByeT @enepalbHOMY TOCYIapCTBEHHOMY
o0pa3oBaTeLHOMY CTaHIAPTY OCHOBHOT'O 001Iero oOpa3oBaHUs.

B naHHOI yacTu mporpaMmbl oIpejiesnieHa MOCJIE0BaTeIbHOCTh U3YyUEHHsI YyUEOHBIX TEM B
COOTBETCTBHH C 3a7jayaMH OOy4eHHUs. YKa3aH MUHUMAJbHBIN MEPEYCHb IEMOHCTPAINHA, IIPOBOAUMBIX
YUYUTEJIEM B KJlacce, JIAOOPATOPHBIX pabOT U OIBITOB, BHIMOIHAEMBIX YUEHUKAMU.

5 knace

Bsenenue

IIpupona xuBas M HexuBas. SIBiaeHus npuponbl. UenoBek — 4acTb Hpupoabl. BiusHue
yejoBeka Ha npupony. HeoOXoqumMocTh n3yueHus Npupoibl U OepesKHOro OTHOIIEHUs K Hel. OxpaHa
npupoabl. dusnka u XuMus — Hayku o npupoae. Yro uzyuaer ¢pusnka. Tena u Bemectsa. UYto usyuyaer
xuMus. HayuHble MeToabl H3ydeHHUs MpHUPOJbL: HAOIIOAECHUE, OMNbIT, TeOpHUs. 3HAKOMCTBO C
MPOCTEUIIUM (PU3MUECKUM U XUMUYECKUM 000pyIoBaHHEM (MPpoOUpPKa, KOJI0a, Tab0opaTOpHBINA CTaKaH,
BOPOHKA, IMIIETKA, INNATENb, IUIACTMACCOBBIN M METAJUIMYECKUH IUTAaTHBBL, JEp)Kareib JUIs
npobupok). HarpesarenbHblii mpubop, ocoOeHHocTH muameHW. lIpaBuna HarpeBaHusi BellECTBa.
W3mepurenbHble MpUOOPHI: JTUHENHKA, U3MEPUTENIbHAS JIEHTA, BEChl, TEPMOMETP, MEH3YpKa (EJMHMIIBI
U3MEepeHuil, 1Kaga npuoopa, eHa JeIeHUs], Ipeie] U3MEPEHNH, TpaBUiIa MOJIb30BaHUS).

JlaGopaTopHbie paboThI

e Ompenenenue pasmMepoB HU3MUECKOTO Tena.
e ll3mepenune oObeMa KUIKOCTH
e U3mepenue oObema TBEPAOro Teja.

Tena u BeniecTra

XapakTepucTuku Ten u BemiecTB (popma, oObeM, 1BeT, 3amax). OpraHudyeckue u
HEOpraHMYecKue BeIlecTBa. TBeploe, *KHUJIKOe M razoo0pa3HOe COCTOSHHS BemlecTBa. Macca Tena.
Macchl pa3nuuHbIX Te B IpUpoae. JTanoH Macchl. Becel. Temneparypa. TepmomeTtpsl.

JennMocts BemiecTBa. Mouekysbl, aToMmbl, HMOHBI. lIpencraBieHne o pasmepax 4YacTHIl
BeulecTBa. J[BwkeHue uvactuil BemiecTBa. CBA3b CKOPOCTH ABWKEHMSI YAcCTHI] C TeMIepaTypoil.
Juddy3us B TBEpAbIX Telax, XUAKOCTAX U razax. B3ammoaeilcTBHe YacTHI[ BEIECTBA U aTOMOB.
[TosicHeHue CTpPOEHUSI M CBOWMCTB TBEPABIX TEJI, KUAKOCTEW M Ta30B C MOJEKYJISAPHOW TOUKHU 3PEHUA.
CrpoeHne aToMa M MOHA. XUMHUYECKHE 3JIEMEHTHI (KUCIOPO, a30T, BOJOPOA, XKEJIE30, AITIOMHUHHM,
Menb, hocdop, cepa). 3HAKM XUMHUECKHUX 1eMeHTOB. [lepuoandeckas cucrema [[.M.Menneneena.

ITpocTele 1 c0KHBIE BELECTBA (KUCIOPO, a30T, BOJA, YIJIEKUCIIbII ra3, IOBapeHHas! COJIb).

Kucnopona. I'openune B kucnopoge. @orocunrtes. Bonopoa. PactBopsl u B3Becu. Bona. Bona
Kak pacTBoputenb. OuncTKa NpupogHoi Boabl. Bo3ayx — cmech razos. IlnoTHOCTB BenecTsa.

JlaGopatopHbie paboTbI



e (CpaBHEHHE XapaKTEPUCTUK PU3NUYECKUX TEIL.

e HalGmroneHue pa3nuIHBIX COCTOSHUMN BEIIECTBA.

W3mepeHune TemnepaTypsl BOJbI U BO3IyXa.

HabntoneHune nenumMocTy BelecTna.

Habmronenue spnenust quddysun.

Habnronenne B3anMoIeHCTBHS YaCTUI] PAa3IMUHBIX BEIIECTB.
Habnronenue ropeHus.

Paznenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEHIECTB (PHIBTPOBAHHEM.
OmnpeneneHne MIOTHOCTH BELIECTBA.

BsaumopeiicTBue ten

W3meHeHne cKOpocTH U (popMBI Tell MpH UX B3auMojieiicTBuu. [leiicTBue U POTUBOACHCTBHE.
Cuna xak xapakrepucTuka B3auMmonencTsud. [unamomerp. HplOTOH — enumHMIA M3MEPEHUS CHUIIBL.
Nuepuus. [IposBinenue nHepuuu, NpuMepsl €€ ydeTra 1 IpuMeHeHus. Macca kak Mepa MUHEPTHOCTH.

I'paBuTanimoHHOE B3auMoAelcTBHE. |'paBUTallMOHHOE B3amMmozelcTBue U Bceenennad. Cuia
TSDKECTU. 3aBUCHMOCTH CHJIBI TSDKECTH OT MAcCChlL.OJJIEKTpUYecKoe B3ammopeicTBue. OObsicCHEHUE
NIEKTPUYECKOTO B3aWMOJACHUCTBHS HA OCHOBE JJIEKTPOHHOM TEOPHM. OJIEKTpU3aLUs TeJI TPEHUEM.
Ilepenaua 2yIEKTPUYECKOrO 3apsaa IIpU  CONPUKOCHOBEHMM. B3auMoaeucTBME€ OJHOMMEHHO H
Pa3HOMMEHHO 3apsKEHHBIX TEIl.

MaruutHoe B3aumogeincTBue. IlocTOsHHbIE MarHuThl, UX [JEHCTBHUE HA JKEJIEC3HBIE TEla.
[Tomtocel MarHUTOB. MarHutHble CTpenkd. 3emuid Kak MarHuT. OpHEHTHpOBaHHME IO KOMIIACy.
IIpumeHeHne MOCTOSHHBIX MarHUTOB. Cuia TpeHus. 3aBUCUMOCTD CUJIbI TPEHHUS OT CHJIBI TSXKECTH U
KayecTBa 00paboTKK moBepxHOcTeil. Pomb TpeHumst B mpupone u TexHuke. CrocoObl yCHIICHUS |
ocialeHust TPEHHUSL.

Hedopmarus.  Paznuunsle Buabl  aedopmamuu. Cua  ymnpyroctd, €€  HalpaBleHHE.
3aBUCUMOCTh CHJIBI YIPYTOCTH OT Jedopmanuu. J[aBiaeHue Tena Ha onopy. 3aBUCUMOCTD JIaBJICHUS OT
wiomaau omnopsl. Ilackans — eauHuna usmepenus nasneHus. Ilepenaua naBieHUs KXKUIAKOCTSIMH U
razamu. 3akoH Ilackans. [laBnenue Ha riyOune xuakocti. CooOmiaronyecs cocyabl, UX MPUMEHEHHE.
AptepuanibHOe naBiieHue. JleiicTBHUEe XKUIKOCTEH Ha MOTPYKEHHOE B HUX TENO. ApXUMENOBa CHIIA.
3aBUCUMOCTh APXHMMEAOBOW CHJIBI OT pOJia JKUAKOCTH M OT 00beMa MHOrPY)KEHHOH YacTH Tena.
YcnoBus naBaHus Ted.

JlaGopaTopHbie paboThI

e HabGmoneHre BOSHUKHOBEHUS! CUJIBI YIIPYTOCTH IIpU AeopMarui.
N3mepenue cumsl.

N3mepenue cuiibl TpeHUs.

Habmonenne B3auMo1eiCTBUS HAYTEKTPHU3OBAHHBIX TEIL.
Habmtoienne MarHuTHOTO B3aUMOJICHCTBUSI.
Omnpenenenue JaBiaeHUs Tela Ha OMopYy.

H3MepeHne BBITATKUBAIOIIECH CHIIBI.

OT 4dero 3aBUCUT BBITAIKMBAOMIAs (apXuMe0Ba) cuma?
BriscHenue yciaoBus muiaBaHus TeJl.

Duzuyeckue u XUMu4ecKue A61eHus

MexaHu4ecKkue sIBICHUS

[Tonsatue 00 OTHOCHTENBHOCTH MEXaHHYECKOTro JBMKEHHUs. Pa3sHooOpasHble BHJIBI
MEXaHMYECKOTO JIBIKEHUS (NPSAMOJUHEHHOe, KpUBOJIMHEWHOE, JBH)KEHHE II0 OKpPY)KHOCTH,
KosebarenbHOe). MexaHHueckoe MIBIKEHHE B IpHupone M TexHuke.IlyTe W Bpems ABHXKEHHS.
CkopocTp nBMXEHMS. PaBHOMEpHOE, YCKOPEHHOE M 3aMEJIEHHOE IBMKEHUA.3BYK KaK HCTOYHHK
uHpopmanuu 00 okpyxawomem mupe. Mcrounumku 3Byka. KoneGanme — HeoOXoaumoe YCIIOBHUE
BO3HUKHOBEHMS 3ByKa. OTpakeHue 3ByKa. IX0. ['0J10Cc u ci1yx, ropTaHb U yXo.

JlaGopatopHbie paboTbI

e BrruncineHnue ckopoctu Opycka.
o Ha6J'IIO,Z[€HI/Ie OTHOCUTCIIbHOCTHU ABUXCHMHS.



e HalmroneHne HCTOYHUKOB 3BYKA.

TermoBnIe IBJICHUS

H3meHneHne oobeMa TBEPABIX, JKUIKUX U ra3000pa3HBIX TEJ MPU HATPEBAHUU U OXJIAXKICHUU.
VYuyer TenaoBoro pacuimpeHus U UCIoIb30BaHUE €ro B TeXxHUKe. [1naBnenue n orBepaeBanue. TasHue
CHera, 3aMep3aHue BObl, BHIIIABKA YyTryHa W CTalld, U3TOTOBJIEHUE JieTaneil oTiuBkol. Mcnapenue
x)uakoctel. (OxnaxaeHue )xuaKocTen nmpu ucnapennu.) Konnencanus. Termnonepenaya.

JlaGopaTopHbIie pabOThI

e HaOnroneHnue n3mMeHeHus 00beMa )KUKOCTEH M T'a30B IPU HarPEBAaHUH U OXJIAXK/ICHHH.
HaOnroneHne n3MeHeHus JJTMHBI TeJla IPU HarpeBaHUU M OXJIAXKICHUU.
HarpeBanue CTeKJISTHHOU TpYOKH.
OTi1MBKa UTPYIIEYHOTO COJIAATHKA.
Habnronenue 3a riaBieHreM CHera.
OT 4ero 3aBUCUT CKOPOCTb UCTTAPEHHS KHUKOCTH?
Habnronenue oxnaxaeHus )KUIKOCTH TP UCTTAPESHUH.
Habnronenue TerionpoBOAHOCTH BOJIBI M BO3AyXa.
B pesynbrate u3ydenus npenMera «EcTecTBo3HaHHME» B 5 Kilacce 00ydarOUIMiics HAYYHTCS

MexaHU4YeCKNUE SIBJICHUS

® paciio3dHaBaTb MCXaHUYCCKHUEC ABJICHUA U OOBSACHATH HA OCHOBE HMCIOIINXCA 3HAHUM OCHOBHEIC
CBOMCTBA WIIH yCiIoBuA IMPOTCKAaHUA 3IOTUX SIBJICHUM: PaBHOMCPHOC HpﬂMOHHHeﬁHOG JABHMIKCHUC,
CB060[[HO€ naacHue TCJI, MHCPUU, B3aHMOHCﬁCTBH€ TCJI, nIepcaadya AaBJICHUA TBépIII)IMI/I TCIIaMH,
KHUAKOCTAMU M Ira3daMi, IJiaBaHUC TCII,

¢ OIIMCBIBATh H3YUCHHBIC CBOMCTBA TEII M MEXAHHYCCKHEC SABJICHUSA, HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IC
BCJIMYHHBI: ITIYyThb, CKOPOCTh, MAaCCa TCJIa, IIJIOTHOCTb BCIICCTBA, CHUJI4d, NABJICHUC, CUJIAa TPCHUA; IIPpU
OIMMMCAHUHN MPABUJIIBHO TPAKTOBATbH (1)1/13I/ILI€CKI/II71 CMBICJT HMCIIOJIB3YEMbBIX BCIWYHH, UX 0003HAUYCHUS U
CANHUIBI U3MCPCHUA;

¢ aHAJIM3UPOBAThH CBOMCTBa TCJI, MCXAaHUYCCKHEC SABJICHUA U IMPOLECChI, MCIIOJIb3Ys (1)I/ISI/I‘I€CKI/I€
3aKOHBI: 3aKOH HaCKaJ'IH, 3aKOH ApXI/IMe)Ia;

* pemath 3aJa4u, UCIOIb3ysl POPMYIbI, CBA3BIBAONINE (PU3NYECKUE BETUYUHBI (IyTh, CKOPOCTH,
TUIOTHOCTh BEIECTBA, JABJICHHE), Ha OCHOBE aHaIM3a YCJIOBUS 3aJadd BBLICIATH (PU3UUECKHE
BEJIMYUHBI ¥ (POPMYIIBI, HEOOXOAMMBIE ISl €€ PElIeHHUs], U IPOBOJAUTH PACUETHI.

OO0yuaromuiics MOTYyIYUT BOZMOXKHOCTh HAYUUTHCS:

* HCIIOJIb30BATh 3HAHMS O MEXAHUYECKUX SIBICHUSAX B MOBCEIHEBHOM XKM3HM JUIsI O0OecreueHUs
0€30MMacHOCTH TIPU OOpaIeHHH C TPHOOpaMU W TEXHUYCCKHMMH YCTPOWCTBAMH, JUIS COXPAaHCHHS
3JI0pOBBS U COOTIOICHUS HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIOIIEH cpeie;

* PUBOJIUTH TPUMEPHI MPAKTHYECKOTO HCITOJIB30BAHUS (DU3MUSCKUX 3HAHHH O MEXaHHYSCKHUX
SIBIICHUSX U (PU3MUECKUX 3aKOHAX;

* mpuéMaM TIoMcKa W (DOPMYJITHMPOBKH JIOKA3aTEIbCTB BBIIBHHYTBHIX THIIOTE3 M TEOPETUYCCKUX
BBIBOJIOB HA OCHOBE SMITUPHYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemarh MpoOJieMy Ha OCHOBE HMEIOIIMXCS 3HAHWHA TI0 MEXaHHKE C HCIOJIh30BaHUEM
MaTeMaTHYECKOT0 anrmapara, OleHUBATh PeaTbHOCTh MOTYYEHHOTO 3HAUEHUS (PU3UYECKON BETUUHHEI.

TensioBele siBNEHUSA

* pacrio3HaBaTh TEIUIOBBIE SIBJICHUS U OOBSICHATH HAa OCHOBE MMEIOIIMXCS 3HAHUHA OCHOBHBIE
CBOWCTBA WJIM YCJIOBHMS MpPOTEKaHWs 3THX sBIeHUil: nuddy3us, u3MeHeHue o0bEéMa Ten MNpHu
HarpeBaHuu (OXJAXKJEHUU), OoNbllas CKUMAEeMOCTh TIa30B, Majlag COKMMAaeMOCTh XHUAKOCTEH H
TBEPIBIX TeJl; UCHIApEHHEe, KOHACH AN, IUIaBlICHHE, KPUCTAIUTN3AIUs, KUTICHNE, Pa3IMYHbIe CIIOCOOBI
TEeIUIoNepe1aun;

* OMHCHIBATh N3Y4YEHHBIC CBOWCTBA TEJ U TEIUIOBBIC SIBICHUS, UCIIONb3Ys (PU3HUECKYIO BETHUUHY -
TeMIepaTypa;

* aHAJIM3UPOBAThH CBOICTBA TEJ, TEIUIOBBIE SIBJIEHUS U IIPOLIECCHI;

* pa3IU4aTh OCHOBHBIE MPU3HAKKU MOJEIIEH CTPOSHHUS ra30B, )KUJIKOCTEH U TBEPABIX TEI;

OO0yuaronuiicss HOJYyYUT BO3MOXKHOCTh HAYUUTHCS:

* HCIIOJIb30BAaTh 3HAHUS O TEIUIOBBIX SIBICHUAX B TOBCETHEBHOM >KM3HHM Jisi OOecreueHus




0e30macHOCTH TMpH OOpaIleHuH C MPUOOpPaMU W TEXHUYECKUMHU YCTPOMCTBaMH, AJII COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaIoLIeH cpene;

* IPUBOJUTH TNPUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUH O TEIUIOBBIX
SBJICHUSAX;

* mpuéMaM IMoHCcKa U (POPMYJIUPOBKU JIOKA3ATENBCTB BBIABUHYTHIX THUIIOTE3 M TEOPETUYECKHUX
BBIBOJIOB HA OCHOBE 3MITUPUUYECKH YCTaHOBIICHHBIX (DaKTOB;

* paspemiath NpodiieMy Ha OCHOBE UMEIOIINXCSI 3HAHUH O TEIUIOBBIX SIBIICHUSX.

DIEKTPUYECKHE U MATHUTHBIC SIBIICHUS

* pacrio3HaBaTh U OOBSCHATH HA OCHOBE MMEIOIIMXCS 3HAHUW OCHOBHBIC CBOWCTBA WMJIM YCIIOBHS
MPOTEKAHUS SBIICHUI: SJIEKTPHU3AIUs TEJl, B3aUMOJICHCTBUE 3apsiI0B, B3aUMO/ICHCTBHE MAaTHUTOB;

* aHAJIM3UPOBATH CBOWCTBA TEJ, DJIEKTPOMArHUTHBIC SIBIICHHS U TIPOIIECCHI;

OO0yuaromuiicst MOJy4YUT BO3MOKHOCTh HAYUUTHCS:

* HCIIOJIB30BATh 3HAHUS OO0 OJJIEKTPOMATHUTHBIX SIBJICHUSX B TOBCEIHEBHON JKU3HU IS
obecriedeHrs: 0€30MACHOCTH TPU OOpAIICHUH C MPUOOPaMU M TEXHUYECKUMHU YCTPOWCTBAMH, IS
COXPAHEHHUS 3JI0POBbS U COOJIIOICHUST HOPM IKOJIOTUIECKOTO ITOBEACHHSI B OKPYIKAIOIICH cpejie;

* IPUBOJWTH  TMPUMEPHl  MPAKTHYECKOTO  KCIOJIB30BaHMS  (U3UYECKUX  3HAHHHA O
ANIEKTPOMATrHUTHBIX SBJICHHSIX;

* mpuéMaM IMOMCKa U (QPOPMYIUPOBKU JIOKA3aTEILCTB BBIJIBHHYTBIX THUIIOTE3 U TEOPETHYCCKHX
BBIBOJIOB Ha OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspeniath MpodJieMy Ha OCHOBE UMEIOIIUXCS 3HAHUH 00 AJIEKTPOMArHUTHBIX SIBIICHUSIX.

6 xiacc

3J’I€KTDOM3FHI/ITHBI€ SABJICHU S

DJNEeKTpUUYECKNUH TOK KaK HAIPaBJICHHOE JIBWKEHUE 3apsDKCHHBIX 4vacTull. HampsbkeHue kak yciaoBue
BO3HHUKHOBEHHUE 3JIEKTPUUECKOr0 TOKa. VICTOUHMKM NMOCTOSHHOTO W mepeMeHHoro toka. Cuia Toka,
eIMHUIla u3MepeHus cuibl Toka — 1 ammep(A). Ilpumepbl pa3nuuHBIX 3HAYEHUH CHIIBI TOKA.
Hanpspokenue, eaununa usMepenust HanpsbkeHuss — 1 BoabT(B).IIpumepbl pasnuuHbIX 3HaUYEHUI
HanpspKeHUs. AMIEPMETP M BOJBTMETP, BKIIOUEHUE aMIIEPMETpPa M BOJIBTMETPA B IJIEKTPUUYECKYIO
LEeNb U1 M3MEPEHUs CUJIbl TOKAa W HamlpspDkeHHs. [IpOBOOHMKM M AMDIIEKTPUKHU: ONpPENEICHUS,
npuMepbl U npuMeHeHHs. COCTaBHbIE YaCTH SJIEKTPUYECKHX Liened M Mx 0003HaueHHs Ha CXeMe.
IlocmenoBarenbHOEe W NApaLIEIbHOE COCIUHEHUE IPOBOJHUKOB, UX OTJINYMS, HCIOJIB30BAHHE B
pa3nuuHbIX Lensx. HarpeBarenbHoe [eHCTBHE TOKa, €ro IMNpUMEHEHHE B OBITOBBIX NpHOOpax.
MaruutHoe JeHCTBHME TOKa. OJEKTPOMAarHuThl, HUX TpuUMeHeHue. JlelicTBue MarHura Ha
anekTpuueckuil Tok.IIpuMeHeHMe STOro neicTBUS B YCTPOWCTBE W3MEPHUTENbHBIX MPUOOPOB,
AJIEKTPOJABUraTessl. XMMHUYECKOE ACMCTBUE TOKA U €r0 IPUMEHEHUE.

JlaGopaTopHbie paboThI
[TocnenoBarenbHOE COEAMHEHUE
[TapannensHoe coeTMHEHNE
Habmtoienue TenaoBoro AeiCcTBUS TOKA
Habmtoienne MarHuTHOTO ACMCTBUSI TOKA
Hao0urroieHrne XUMHU9IecKoro JEHCTBHS TOKa

CBeTOBBIC SBJICHUS

CgetoBbie siBmeHUs. CBET Kak MCTOYHHUK MH(POPMAIUM YeJIOBEKa 00 OKPYKAIOIIEM MHpE.
Hctounuku cBerta: ropsuue u xonomaueie. OOpazoBaHue TeHH OT mperpaibl. [IpoxoxkaeHue cBerta
ckBO3b oOTBepcTHe. OOBSACHEHHE COJHEYHBIX W JIYHHBIX 3aTMEHUW. 3€pKaJbHOE U pacCesHHOE
orpaxenue. [IposiBneHue 3akoHa OTpa)K€HUsI B ACHCTBUU 3€pKall. 3epKaja IUIOCKHUE, BBIMYKIbIE U
Boruytheie. CBOMCTBO 3€pKajl M3MEHSTh HAIpPaBJICHUE CBETOBOTO Iydka. VMcmosib30BaHWE 3epKall.
XapakTep u300pakeHHsI B TUIOCKOM 3epkane. OObsICHEHHE BO3HUKHOBEHUS MHHMOTO C TIOMOIIBIO
IIOCTPOEHHUs. fIBIeHNE MpenoMIIeHNs cBeTa. M3MeHeHne HanpaBJIeHs] CBETOBOTO Jiyda IIPH MEpExoie
U3 OJHOM Cpensl B Ipyryto. Pasnuunble THIBI HH3: coOuparomme U paccenBaromme. Ookyc JIUH3HL
VYBenuuenue nuH3bl. Paznuune B M300pakeHUU MpeaMeTa B JIMH3E€ B 3aBUCHMOCTH OT UX B3aUMHOTO
pacnonoxeHusi. HazHaueHne M MCIoONb30BaHNWE ONTHYECKHUX MPHOOPOB: ¢oTroammapaTa, IPOESKTOPOB,
MHKPOCKOIIA, TEJIECKOIa; HCIOJIb30BAHME B MX KOHCTPYKUMM JUH3 M 3epkain. CrpoeHue riasa,
HEKOTOphIe (PYHKIIMU €ro OTACNbHBIX 4yacTeil. M300pakeHue, moinydaemoe Ha ceTdarke. HemocraTku




3peHus: OIU30PYKOCTh U AAIbHO30PKOCTh; UCTIOIB30BaHNE OYKOB JJISl MX UCTpaBlieHUs. Pa3noxenune
Oemoro ceera ¢ momomblo mpu3Mbl. Croektp. [lopsgok ciemoBaHus IIBETOB B crekTpe. Pamyra.
OO0OBbsACHEHHUE 1[BETA TEIL.

JlaGopaTopHbIie pabOTHI

e (BeT U TEHB

e OrpaxkeHHE CBETA 3ePKAIOM

o [lony4yenue n300pakeHUs TIPEAMETA B TUIOCKOM 3epKajie
e HaOmnroseHue 3a nmpeoMIICHUE CBETa

e HaGmonenue n300pakxeHui B JIMH3E

XUMHUYECKUE ABICHUS

XUMHUYECKUE PEAKIMHU KaK MpOLecchl 00pa3oBaHMA OJHHUX BelIecTB M3 Jpyrux. Ilpusnaku
XMMUYECKHUX SIBJICHUHN M yCJIOBHs UX HpoTekaHus. OObsCHEHHE MPOTEKaHUS XUMUYECKUX peaKkiuil ¢
MOJIEKYJISIPHOM TOUKHM 3peHus. Pacnaj BemecTs 1 MOJIEKYJI Ha aTOMbI UM MOHBI, 00pa30oBaHHUE U3 HUX
HOBBIX BelecTB. COXpaHEHHME Macchl BELIECTB B XUMHUYECKMX peakuusax. [loBropenue 3HaKOB
XUMHUYECKUX 3JIeMEHTOB. Peakuuu coequHeHus U pasznoxeHus. OKCHUIbl KaK CIOKHBIE BELIECTBA,
COCTOSILIIME U3 JBYX XUMHUYECKUX 3JEMEHTOB, OJUH M3 KOTOpBIX Kuciopol. IIpumepsl Hamboiee
pacnpoCTpaHEHHBIX OKCUIOB, MX pacHpOCTpaHEHUE B IMPUPOJE U HcCHoib3oBaHUe. OCHOBHBIE
CBEJIEHUsI O KHCIOTaX, MpUMepbl HauloJiee pacHpOCTPaHEHHBIX KUCIOT. Vcnosib3oBaHUE KUCIOT B
HapoJHOM Xxo3siiictBe W ObITy. llpaBmma oOpamenuss ¢ Humu. PacmosnaBanme kucior. OOmme
cBesleHUs] 00 OCHOBaHUSX, paCTBOPUMbIE OCHOBAHUS- 111€J104H; U3BECTKOBAasl BOJA, rallleHHasi U3BECTb.
[IpumeHeHre OCHOBaHHSA B HApOJHOM XO3siicTBE M B ObITy. IIpaBuna oOpailieHus ¢ OCHOBaHUSIMH.
PacnosnaBanue ocHoBaHui. Peakuus HedTpamuzauuu. Coilm Kak CIIOXKHBIE BELIECTBA B COCTaB
KOTOPBIX BXOJSAT MOHBI METAJUIOB U KUCIOTHBIX OCTaTKoB. [Iprmepsl cosielt 1 pacnpocTpaHEHUE UX B
npupone. CBOWCTBAa U MPUMEHEHHUE Psila COJIEH: ITOBAPEHHOM COJIM, COJbI, MEIHOIO Kylopoca M JIp.
benku, xupbel M yriaeBoJbl KaK Ba)KHEHIIME NUTATENbHBbIE BEIIECTBA JJI OpraHHM3Ma 4YelloBeKa.

[IpoucxoxaeHne MPUPOAHOTO Ta3a, HeTH, YIIid KaKk MPOAYKTOB THHEHUS Pa3IMYHbIX OPTaHHMYECKUX
OCTaTKOB 0€3 J0cTymna Bo3ayxa IpH 00ibmMX JaBieHusXx. Hanbonee BakHbIE MECTOPOXKACHUS Ta3a U
Heptu B Poccun, uX 3HaueHHE KaK MCTOYHUKOB JUIsI TIONYyYEHUS Pa3IMYHBIX BUAOB TOIUIMBA Kak
BOKHEUIIIETO CHIPHS I XUMUYECKON MTPOMBIIIIICHHOCTH.

JlaGopaTopHbie paboThI

e JlelicTBUE KUCIOT U OCHOBaHUM HA UHIUKATOPHI
e [IpoBepka pacTBOPUMOCTH COJI€l B BOJIE
e Pacno3HaBaHue Kpaxmaia

Yenosek u npupoaa

3amaun, KOTOpbIE peIIaeT acTPOHOMHS, 3HAKOMCTBO CO 3BE3JHBIM HEOOM, CO3BE3Nusl.
JlpeBHHE  acCTpOHOMHYECKHME MHCTPYMEHThI U  COBPEMEHHBbIE  METOJbl  ACTPOHOMMYECKUX
uccnenoBanuif. Ompoc: HaxoXJAeHHE Ha H300pakeHHMHM CO claiiia 3Be3qHOro Heba H3BECTHBIX
co3Be3auii. Kapra 3Be3nHoro Heba. HaxoxaeHue Ha kapTe co3Be3auii Haubosee IpKux 38e31. A3UMYT
U BBICOTA CBETWJ, HMX ONpEIeNCHHEe C IOMOIIbI0 acTpoisiouu. [IpakTHueckue ykasaHHs IO
u3rotopieHuto actpoisiouu. Connue. IlepBble mnpeacTaBieHUs O €ro cocTaBe U TemIepaType.
N3menenus comueunoit aktuBHocTH. Connile W xku3Hb Ha 3emuie. ConHeuHas cuctema. CTpoeHue
COJIHEYHOM cUCTeMBbI. J[BMkeHHe 3eMIIM :BpalllEHUE BOKPYT CBOEHM ocu U BpamieHue Bokpyr ComHua.
IIprunHBI CMEHBI JHS M HOYH, BpeMEH roja. JIyHa — ecTecTBEHHbBIN cnyTHUK 3emid. [IBuxenue JIyHbl
BOKpYT 3eMJId U BOKpYr cBoeil ocu. OtcyrcTBHE armMocepbl W CBS3aHHBIE C ITHUM (U3UUYCCKUE
ycioBus Ha Jlyne. @a3bl JIynbl. OCHOBHBIE Tallbl KOCMUYECKUX UCCIIEOBAHUM.

3emiis - MeCcTo 0OUTaHUs YeToBeKa
CtpoeHue 3eMHOTO Iapa. YBeIWYeHHE IUIOTHOCTH M TeMmmeparypbl ¢ riyomHoi. CocraB
rugpocdepsl. Ponb ruapocdepbl s xu3HEM Ha 3emue.  MccienoBaHusT MOPCKHX —TIIYOMH.




Cynoxonactso. [Iporecchl, mpoucxoasiiye B 3¢MHBIX Helpax U B rujapocdepe, UxX BIUSHHE Ha )KU3Hb
Joeil, He0OXOIMMOCTh UX U3yUEHUSI.

CocraB u ctpoenue arMmochepsl. ATMochepHoe nasienne. OnbiT Toppruyeniu.

[ToBTOpeHme onpeseneHus napieHus. Pabora Haj KauyeCTBEHHBIMU BOIIPOCAMU. bapoMmeTpsr:
PTYTHBII U aHEPOU, X MIPUHLUN JIeiicTBUA. EMUHHUIIBI H3MepeHus: aTMOC(EPHOTO AaBICHHS.

Copepxanue BoAsHOro mapa B arMmocdepe. HeHacbllleHHBIE M HACBHIIICHHBINA Map.
OTtHocuTeNnbHAsT BIAXHOCTh BO3AyXa. BllaXHOCTh H3MEpEHHUs BIAXKHOCTU Bo3ayxa. l3mepeHue
OTHOCHUTEJILHOM BJIaKHOCTH BO3AyXa C OMOIIbIO TUTPOMETPOB, IICUXPOMETPOB.

Tyman, obsaka, 10%K1b, poca- 00bSICHEHHE IPUYMH UX BO3HUKHOBEHU. [ po3a, MOIHUEOTBO.

Otanbl CTAaHOBJIEHUS W pa3BUTHUA aBUAlMK. Belgaromiyecss JETYUKU U KOHCTPYKTOPBI
CaMOJIETOB.

YesioBEK 1ONOJIHSET PUPOAY

AHanu3 pe3ylbTaTOB KOHTPOJIBHOM paboThl « 3emiii — MeCTO OOUTAaHUS YEIOBEKay.
3HAKOMCTBO C MPOCTHIMH MEXaHW3MaMHu (pbluar, HAKJIOHHAas IUIOCKOCTb, Oioku). Hasznauenwue
MIPOCTBIX MEXAHU3MOB.

Onpenenenne MexaHuueckoil pabotel. Enuuuier pabotel. PaccMmoTpeHune mnpumepoB, B

KOTOpBIX COBEpIAeTCs MexaHudeckas palora. PemieHue 3agauy Ha BBIYMCIEHHE MEXaHUYECKOU
paboThLI.
OHeprueil o00ylaalOT Teja, CHOCOOHBIE COBEPLIUTH padboTy. Buabpl MexaHWYecKOW SHEpPIruu:
KMHETHYeCKasi, MNOTeHUHabHass. OT 4Yero 3aBUCAT 3TU BUAbl 3HEpruu? VICTOYHUKM SHEpPruw.
PaznuuHble BUABI MCTOYHHMKOB HHEPIHM: COJIHEYHAs] HSHEPrUsi, MUHEPAJIbHOE TOIUIMBO, SJEPHOE
roprouee. BocrionHsiemble ucTouHMKM 3Hepruu. [luiieBapeHre Kak MpoLecc BOCIOJIHEHUS SHEPTrUu
YeJI0BEKOM. 3HAU€HUE COJTHEYHOM SHEPIUHU JUIsl )KU3HU Ha 3eMiie.

TenoBbie JBUTATETU-MAIIMHBL, IPEOOPA3YIONIUE YHEPTHIO TOILTNBA B dHEpruu. [[Brmxenus. 13
ucTopuu TermioBbix aABurareneu. Ilaposeie Mammsbl J[x.Yarra, WM. Ilomsynosa. IlpumeHenus
COBPEMEHHBIX TEIUIOBBIX JIBUTATENIEH.

Posnb 371€KTpo3HEpruM B )KU3HU 001ecTBa. Buabl anekTpocTaHIui.

Uro Takoe aBTOMAaTUYECKOE YCTpoiicTBO. MmmocTparus 1eidCTBUS aBTOMAaTOB Ha KOHKPETHBIX
npumMepax. [Ipumepsl HCMOMB30BaHUS aBTOMATHYECKHUX YCTPOWCTB B HayKe, Ha TMPOHM3BOJCTBE M B
OBITY.

CpenctBa cBsizu. CBeneHuss U3 ucrtopuu ux passutusa. Tenerpad. Tenedon. Haznauenue
MHUKpO(OHA U TPOMKOTOBopHTENs. Paano u TeneBuaeHue.

Brinatonyie ecTeCTBOMCIBITATENN, UX POJb B CO3/IaHUM OCHOB ecTeCTBO3HaHUS. OCHOBHBIC
HaIpPaBIIEHUsI COBPEMEHHBIX HAYYHBIX HCCIIEIOBAaHUHN B 001aCTH (DU3UKU U XUMHUH.

HeoOxomuMocTh  CO3MaHMsI  MCKYCCTBEHHBIX — MaTepuasioB. [IpuMepbl  HCKYCCTBEHHBIX
MaTepuajoB M HMX HCIOIb30BaHUE: KepaMuKa, (heppUThI, CBEPXIPOUHBIC CIIJIaBbl, MCKYCCTBEHHBIC
aJMa3bl, )KUIKAE KpUCTAILTHI U T.1. CBeZeHUs 0 crioco0axX BBIPAIIMBAHUS HCKYCCTBEHHBIX KPHCTAILIOB.
WHCTpyKIIKs 1O MPOBEICHUIO TOMAIITHETO OIBITA MO BHIPAIIMBAHUIO KPUCTAILIA.

[Monmmepst. [ToaudTHIIEH, TOTMXIIOPBHHII, TTOJIMCTHPOI U APYTHE IiactMacchl. HarypanbHble
Y XUMHYECKUE BOJOKHA. Mcronb30BaHuEe 3TUX MAaTEpHAIIOB B OBITY.

Pacrnio3HaBaHue NMPUPOTHBIX M XMMHYECKHX BOJIOKOH. Kaydyk, ero CBOWCTBA M IOJyYeHHE.
Bynkanuzanus kayuyka, pe3uHbl, 500HHTA.

OcHOBHBIE (aKTOPBI BPEAHOTO BIUSHHS ACATEIBHOCTH YEJIOBEKAa Ha OKPYXKAIOUIYIO CPEemy.
DOKoyornyeckue  KaracTpodbl, BOCHHble  JEHCTBHS.  BpeaHsle  BbIOPOCHI  NPOW3BOCTBA.
Heo6xoauMocTh KOHTPOJISL 32 COCTOSTHUEM aTMOC(Epbl M OCHOBHBIE CITOCOOBI €r0 OCYIIECTBIICHHUS.
Heo6xoaumMocts 60pb0BI € 3arpsa3HEHNEM OKPYKAIOIIEH cpeibl.

Heo0OxoauMocTh SKOHOMHUM MPHUPOAHBIX PECYPCOB U HCIOJB30BAHHWE HOBBIX TEXHOJOTHUH.
CoBpeMeHHasi Hayka W TMpOU3BOJACTBO. CpencTBa CBSI3U. 3HAHUS, MX POJIb B XKU3HU 4YeJIOBEKa M
obmectBa. Kak 101y Mo3HAI0 OKPYKAOMIMK MHUp. YTpaBlIeHHE MPOU3BOJACTBOM: POJIb aBTOMATHKH,
anekTpoHuku. KommbroTepuzamus npousBojactBa. Po6otsl. Llexu — aBTomarbl. CpencTBa CBSI3U H
nepenada nHopmaruu: teaerpad, TeiaedoH, paaTuocBs3h, TCICBHICHHE.

JlaGopatopHbie paboTbI

e l3yueHue neucTBuUs pblyara

¢ Brruncienne MexaHn4ecKoi paboThl

e lI3meHenue GpopMbl MOTUITUIICHA TPH HATPEBAHUH



e Pacno3nasanue IMPUPOAHBIX U XUMHYCCKUX BOJIOKOH

B pesynbrate uzyuenus npeamera «EcrecTBo3HaHUE» B 6 Kilacce 00ydarOmUics HAYYHTC:

SHGKTDOMaFHI/ITHBIe ABJICHUA

* pacIio3HaBaTh JJCKTPOMATHUTHBIC SIBJICHUS M OOBSACHATH HAa OCHOBE HMMEIONIMXCS 3HAHHM
OCHOBHBIC CBOﬁCTBa NI yCJIOBI/DI HpOTeKaHI/ISI 9TUX ﬂBHGHI/IﬁI CHJIa TOKa, HaHpﬂ)KeHI/Ie,
MOCJIEIOBATEILHOE M MTAapaAJICIIbBHOE COSTMHEHUS;

* ONUCHIBATH JEHUCTBUE AJIEKTPUUECKOTO TOKA, POJIb AUDIECTPUKOB, MPOBOAHUKOB, JIEKTPUUECKHUX
LIETICH;

* QHAJIM3UPOBATh CBOMCTBA JJIEKTPUUYECKOTO TOKA, HAMPSHKEHUS W TPOBOJHUKOB, HCIIOIB3YS
(hU3UYECKHEe 3aKOHBI;

* pemiath 3aJa4M, HCIONB3ysS (OPMYIbI, CBS3BIBAIOIIME (DU3MYECKHE BEIWYMHBI, HA OCHOBE
aHalM3a YCJIOBUS 3aJla4yd BBIICTATH (U3UYCCKHUE BEIMYMHBI M (POPMYINbI, HEOOXOAUMBIC s €&
peuieHus, ¥ IPOBOJUTh PACYETHI.

OO0yyaronuiics MOIy4YUT BO3MOKHOCTh HAYYHTHCA:

® UCII0JIb30BaTh 3HAHUA O BHCKTpOMaFHI/ITHI)IX ABJICHUAX B HOBCCI[HGBHOﬁ XKNW3HU I
obOecrnieueHrs 0E30MACHOCTH MpPH OOpalleHHH ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPAHCHHUS 3JI0POBbS U COOJIIOICHHUST HOPM DKOJIOTUIECKOTO ITOBEACHHS B OKPYIKAIOICH cpejie;

* IPUBOJIUTh  TNPUMEPHI  TMPAKTHYECKOTO  HCIOJB30BaHMS  (PU3MYECKHX  3HAHUH O
BJIeKTpOMaFHI/ITHBIX SABJICHUSX U (1)I/I3I/I‘I€CKI/IX 3aKOHax,

* npuémMaM moucka U (POpPMYIMPOBKU J10KA3aTEIbCTB BBIABHHYTBHIX THUIOTE3 U TEOPETHUYECKHX
BBIBOJIOB HAa OCHOBEC 3MHI/IpI/I‘IeCKI/I yCTaHOBJICHHI)IX q)aKTOB;

* pazpemiaTh MpoOJIEMy Ha OCHOBE HMEIOMIMXCA 3HAHUH 1O AJIEKTPOMArHeTU3My C
WCIIOJIb30BAaHUEM MAaTeMaTHYeCKOro anmapara, OIEHUBATh PEaJbHOCTh IOJYYEHHOTO 3HAYCHUS
(hU3UYECKON BEITMYUHBI.

CBeTOBEIC SIBJICHUS

* pacrio3HaBaTh CBETOBBIC SIBICHUS U OOBICHATH HAa OCHOBE HMEIONIMXCS 3HAHUI OCHOBHBIC
CBOMCTBA WIM YCIOBHS NPOTEKAaHUS JTHX SBIEHUI: oOpa3oBaHHE TEHHU, MPOXOXKICHHUE CBETa,
MpEJIOMJIEHUE CBETA, OTPAKEHNE, MHUMOE U300paKeHNE, YBEITUUCHHUE JINH3HI,

* OMUCHIBATh U3YYCHHBIE CBOMCTBA TEJ U CBETOBBIC SIBJICHHUS, UCIIONB3YS (PU3UUYECKUE BETUUHHBI,

* QHAJIM3UPOBATh CBETOBBIC SIBJICHUS U MPOLECCHI;

OO0yyaronuiicst HOTy4YUT BOZMOKHOCTh HAYUUTHCS:

* HCIIOJIB30BaTh 3HAHUS O CBETOBBIX SBIEHHUSAX B IIOBCEAHEBHOH KM3HMU i1 oOecIiedeHus
0€30MacHOCTH TpU OOpalieHHH C TpHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMHU, ISl COXPAHEHUS
3I0POBBS U COOJIIOJIEHUSI HOPM DKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpe/Ie;

* IPUBOAUTH TPHUMEPHl MPAKTUYECKOTO HCIONb30BaHUsA (DU3MUECKUX 3HAHUH O CBETOBBIX
SIBIICHUAX

* npuémMaM Moucka U (GOPMYIHPOBKH JOKA3aTEIbCTB BBIIBUHYTBHIX THUIIOTE€3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMITUPUUYECKH YCTAHOBJICHHBIX (DaKTOB;

* pazpemiaTh MpodIeMy Ha OCHOBE UMEIOIUXCS 3HAHUIA O CBETOBBIX SIBJICHUSX.

XUMHYECKHE ABICHUS

* pacrio3HaBaTh U OOBSCHATH HA OCHOBE UMEIOIINXCS 3HAHWI OCHOBHBIE CBOMCTBA WM YCIOBHS
MPOTEKaHUs XHMHUYECKHX SBJICHHI: COXpPAaHEHHWE MAacChl, pPEaKIUid COCAUHECHUS W Pa3JI0KECHUS,
o0Opa3oBaHKe OKCUJIOB, KUCIIOT, OCHOBAaHUH;

* aHAJIM3UPOBATH CBOMCTBA BEIIECTB, XUMUYECKHE SIBJICHUS U MTPOIECCHI;

OO0yyJaromuiics MOJIYYUT BO3MOKHOCTh HAYUUTHCS:

* HCIIOJIB30BAaTh 3HAHUSA O XHUMHYECKHX SIBJIIEHHUSIX B IIOBCEIHEBHOM JKU3HU IJI OOECIeUEeHHS
0€30MacHOCTH TpU OOpalleHHH C MPHOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH, ISl COXPAHEHUS
3I0POBBS U COOJTIOJICHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpesie;

* IPUBOJIUTh TPUMEPHI TPAKTUYECKOTO HCIOIB30BaHMSA (U3UUCCKUX 3HAHHH O XMMHYECKHUX
SIBJICHUSX;

* mpuémMaM MOoucKa ¥ (QOPMYIHPOBKH JOKA3ATEIbCTB BBIIBUHYTBHIX THUIIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

* paszpemiath NpodIeMy Ha OCHOBE UMEIOIIUXCS 3HAHUH 00 XMMHUYECKUX SIBICHUSX.

3eMiid - IUTaHETa COTHEYHOU CUCTEMEI




* OOBACHATH HAa OCHOBE MMEIOLIUXCS 3HAHWN OCHOBHBIC 33Ja4d aCTPOHOMHHM, POJIb COJTHEYHOMN
CUCTEMBI U IBIKeHue JIyHbI;

OO0yJarmuiAcs MOTYyYUT BOZMOXKHOCTh HAYIUTHCS

* HCIIOJIb30BaTh 3HaHMs 00 3eMJyie B MOBCEIHEBHOM >KU3HM JUIsl o0ecrieueHus: 0€30MacHOCTH MPU
o0palieHnu ¢ mpudopaMy U TEXHUYECKHUMHU YCTPOHCTBAMH, Ui COXPAHEHUS 3/J0POBbsl U COOIIOICHUS
HOPM PKOJIOTMYECKOTO MOBEJCHHS B OKpPYIKalollel cpee;

* IPUBOJUTH TPUMEPHI TMPAKTHUYECKOTO HWCIOIb30BaHUS (U3UUYECKUX 3HAHUH O COJHEYHOMH
CHCTEME;

* mpuéMaM IMoHMCcKa U (OPMYJIMPOBKH JOKA3aTENbCTB BBIABHHYTHIX THIIOTE€3 UM TEOPETHUECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemiath nNpodsieMy Ha OCHOBE UMEIOIIUXCS 3HAHUHM 00 COTHEUHOU CHCTEME.

3emJis - MecTo oOUTaHUE YeIOBeKa

* OOBSICHATh Ha OCHOBE HMMEIOLIMXCS 3HAHUM CTPOEHUE 3EMHOIO Illapa, OCHOBHOM COCTaB
aTMocepsl, IBJICHHE BIAXKHOCTH, MOCIEICTBUS aTMOC(HEPHOTro JaBJICHHUS ;

OO0yuaromuiics MOay4YUT BOZMOKHOCTh HAYUUTHCS:

* UCIIOJIb30BaTh 3HaHUS 00 3eMJyie B IOBCEIHEBHOM >KU3HM 171l o0ecrieueHus: 0€30MacHOCTH Mpu
oOpariieHuu ¢ MpudOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, I COXPaHEHUS 310pPOBbs U COOIIIOICHUS
HOPM PKOJIOTMYECKOTO MOBEJICHHS B OKPY’KaIOLIEH Cpejie;

* IPUBOAUTH IIPUMEPHI MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3UUECKUX 3HAHMM 00 3emuie;

* mpuéMaM IMOMCKa W (OPMYIUPOBKU JIOKA3aTEICTB BBIABHHYTBIX THUIIOTE3 M TEOPETUYECKHUX
BBIBOJIOB Ha OCHOBE SMITUPHYECKH YCTAHOBJICHHBIX (DAKTOB;

¢ paspciiaTrb HpO6J'ICMy Ha OCHOBE MMEIOIINXCS 3HAHHUI 00 3emie.

YesoBek JAONOIHICT TPUPOITY

* pacrio3HaBaTh U OOBSACHATH HA OCHOBE MMEIOIIMXCSI 3HAHUH JEMCTBUS MPOCTHIX MEXaHU3MOB,
MEXaHUYECKOH paboThl M SHEPTuH, pa3jIMyhe MEXIy KUHETUYCCKOH M TMOTCHIUAIBHOW SHEPTHH,
paboTy TETUIOBOTO IBUTATEJIS;

* aHAJIM3UPOBATH POJIb HAYKU B COBPEMEHHOM OOIIIECTBE;

OO0yuaromuiics MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

* HCIOJIb30BaTh 3HAHUS 00 YeIOBEYECKOM JOMOJIHEHUU MPUPOJbI B MOBCETHEBHOM >KU3HU IS
oOecrnieueHns O€30MACHOCTH MpH OOpalleHuH ¢ NpubopaMu M TEXHUYECKUMH YCTPOWCTBaMH, JIS
COXPaHEHHMs 3/I0POBbs U COOIIOACHUS HOPM IKOJIOTHUECKOTO MOBEJICHHS B OKPYXKAIOLIEH cpefe;

* mpuéMaM TMOMCKa W (OPMYIUPOBKU JIOKA3aTENBCTB BBIBHHYTHIX THUIIOTE3 M TEOPETUYECKHX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAaHOBJICHHBIX (DAaKTOB.




6. TemaTuueckoe nIaHUpPOBaHUe (C onpeaeieHHEM OCHOBHBIX BUI0B Y4eOHOI 1eATEeJIbHOCTH

00y4arommxcs)
5 knace
N B toMm umncie
0
KomuectBo M3ydeHUe nabopaTopHas
/1 Pasmen Tema paznena
4acoB Marepuana pabora
Bsenenue
1 a 4 3 1
Tema u BemecTBa
2 m 13 11 2
Bzaumoneiicteue
3 A 11 9 2
Tel
Mexanu4geckue
dusnyeckue u 3 3
SIBJICHUSA
4 XUMUYECKHE
TemmnoBwie
SIBJICHUSA 3 3
SIBJICHUSA
Bceero 34 29 5
6 kmace
B toMm umncie
No KonmuectBo H3yYEHHE n1aboparo
Paznen Tewma paznena yd paTop
/i 9acoB Mmarepuania | Has pabora
OJEeKTPOMarHUTH
1 BI€ SIBJICHUSI 7 6 1
CBeTOBEBIE
2 4 4
SIBJICHUSA
XHUMHYECKHE
3 SIBJICHUS 5 4 1
3eMiIs- IUIaHETa COJTHEUHOM 6 6
4 YenoBek u CHUCTEMBbI
npuposaa 3eMJI1-MecTO OOUTaHUS 3 3
YyeJioBeKa
UYenoBek TOMOHSIET IPUPOTY 9 8 1
Bcero 34 31 3




7. Yue0HO-MeTOAMYECKOEe U MAaTEePHATbHO-TEXHUYECKOE olecnedeHne 00pa3oBaTeIbHOIO NMpoiecca
no npeamery «EcrectBosHanue»

OchosHas u 0onoIHUmMenbHAas YueoHas Tumepamypa
- I'ypesuu A.E., UcaeB [[.A., ITontak JI.C. EcrecTBo3Hanue. BBeeHne B ecTeCTBEHHO- HAyYHBIE TTPEAMETHI. 5-6
KJIaCChl: YUEeOHUK I 0011e00pa30BaTebHBIX YIeOHBIX 3aBeieHui. - M.: JIpoda.
- I'ypesuu A.E., UcaeB JI.A., Ilonrak JI.C. EcrecTBo3HaHue. BBeneHne B €CTECTBEHHO- HAYYHBIC TIPEIMETHI. 5-6
kiaccel: Terpaas s 001eoopazoBaTebHBIX YIeOHBIX 3aBeneHul. - M.: JIpoda.
- I'ypeBuu A.E., Ucaes JI.A., [lonrak JI.C. IIpenogaBanue Gu3MKd U XUMHH B 5-6 Kjaccax CpeaHEH MIKOJIbI. —
M.: IIpocBenienue
- JleMoHCTpanMoHHbIe ONBITH 0 du3uke / bypos B.A. u np., nox pea. A.A.Ilokposckoro. - M.: I[IpocBerienue

Vuebuvie u cnpasounvle nocodbus
. EnoxoBuu A.C. CripaBounuk 1o ¢pusuke u texuuke. — M.: IIpocernienue,

. Jlykammuk B. Y. COopuuk 3anau o ¢pusuke. — M.: [Ipocsemienue,
. 3omotoB B.A. Bonpocs! u 3agauu o ¢pusuke. — M.: [Ipocsenienue,
. DHIUKJIONEINYECKH caoBaph roHOoro (pusmka. — M.: [lenaroruxka,

A WO DN

DnekmponHvle nocooust
. Bupryansnas mkona Kupwina u Medoaus. Ypoku pusuku Kupuina u Medoaus.

. ®usuka. bubnmoreka HaraAHBIX ocobuit mox penaknueii H. K. Xannanosa
Mynbsrumenuiinele npunoxenus k yueonuky H.C. [lypeimesoit, H.E. BaxxeeBckoid.

. XKusas pusuka
. Ypoku GU3UKU C IPUMEHEHNEM HH()OPMAITHOHHBIX TEXHOJIOTHIA

g s wN e

Cpeocmea obyuerus

. Hoytoyk

. IIpoektop

. Kitaccuasg nocka

. IIpoeKIIMOHHBIN dKpaH

. IIpunTep

. 3ByKOBOCIIPOU3BO/SIINE KOJIOHKH

. JleMoHCTpalmoHHOe 000pyI0BaHKE

. JJaboparopHoe 060py10BaHue

. Harnsaasle Tabnunpsl 1o pasznenam Gpu3nku
10. Coopuukm 3a1a4

11. JlonmosiHUTENEHAS TUTEPATYPA 110 PEAMETY
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