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IHosicHuTEILHASA 3aIUCKA

Pabouas nporpamma kypca «EctecTBo3HaHue» pazpadoTaHa s o0yJarommxes 5-X, 6-x
knaccos OO.

Pabouast mporpamma o Kypcy cOCTaBjeHa B COOTBETCTBHUE ¢ TpeOoBaHuAMHU DenepanbHOro
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O O0IIET0 00pa3oBaHusi, OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBbl 00Pa30BATEIBHOTO YUPEXKICHUS (OCHOBHAS IIKOJIA), aBTOPCKOI
nporpamMMmbl A.E.I'ypeBnua «EctecTBo3HaHue. BBeneHNe B €CTECTBEHHO-HAYUHBIE IIPEIMETHI».

[Iporpamma oTpaskaet coaepkaHue MPeIMETHBIX TeM 00pa30BaTEeIbHOTO CTAHAAPTA, AeT
pacripenienieHue yaeOHbIX YacoB 10 pa3zesiaM Kypca H MOCIeI0BaTeIbHOCTh U3YUEHHS pa3ieioB GU3NKU
C YY4ETOM MEKIPEAMETHBIX ¥ BHYTPHU MPEIMETHBIX CBSA3EH, JOTUKH Y4€OHOTO IMPOLEcca, BO3PACTHBIX
0co0eHHOCTeH 00yYaroIuXCsl, ONpeaeIieT MUHUMAIbHBIN HAOOP OIBITOB, AEMOHCTPHUPYEMBIX YUUTEIEM
B KJ1acce, 1JabOpaTOpHBIX PadOT U OIBITOB, BBHIIOIHAEMbIX 00YJaOIIUMHUCS.

[Iporpamma paccuntana Ha 68 yacoB (1o l4acy B HeIEI0).

BBenenne B ecTecTBEHHO-HAYYHBIE ITPEIMETHI KaK Y4eOHBIN MPEMET B CUCTEME
OCHOBHOTO 00111eT0 00pa30BaHus UrpaeT pyHIaMEHTAIBHYIO POJIb B (DOPMUPOBAHUH Y O0yUArOIIUXCS
CHCTEMbI HAyYHBIX IPECTABICHUH 00 OKPYKaIOIeM MUpPE, OCHOB HAyYHOT0 MHUPOBO33peHus. B
nporiecce H3y4eHUs IPEAMETOB PEIIAIOTCS 3a/1a4H Pa3BUTHSA MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH 1
II03HABATEIbHBIX HHTEPECOB IIKOJILHUKOB, OBJIAJCHUS MU OCHOBAMH JTHAJICKTUYECKOTO MBIIILICHUS,
NPUBUTHS BKYCa K TIOCTAHOBKE M Pa3pelICHUIO TPoOIeM.

W3ydeHue TeMaTuKy JaHHOU MPOrpaMMbl HAIPaBIEHO HAa JOCTHKEHUE CIICAYIOIIUX LIEIeH:

- O3HAKOMJICHHE yYaluxcs S5 Kiacca ¢ MIMPOKUM KPYTOM SIBICHHNA (U3UKU U XUMHUH, C
KOTOPBIMHM OHH CTAJIKHUBAIOTCS B IOBCEAHEBHOM )KU3HU;

- popMuUpOBaHUE IEPBOHAYATBHOIO IIPECTABICHUS O HAYYHOM METO/I€ I03HAHMS;

- pa3BUTHE CIIOCOOHOCTH K MCCIEI0BAHHUIO;

- YMEeHHE HaOII01aTh SABJICHUS IIPUPOIBL;

- (popMuUpOBaHUE NMEPBBIX MPECTABICHUN 0 GPU3NYECKUX BETUUMHAX U CIIOCO0aX UX U3MEPEHNUS;

- (QopmHupoBaHUE YMEHHS IO0JIb30BAThCSl MPOCTEHIIMMU H3MEPUTENbHBIMU HpHOOpaMu:
M3MEPUTENIbHBIM LIMIUHAPOM, JTUHAMOMETPOM, PhIUaXXHBIMU BECAMU;

- IOJIFOTOBKA yYaIlIUXCsl K CHCTEMaTHYECKOMY M3YUYEHHUIO KypCcOB (PM3UMKHU U XUMUHU Ha MOCIEAYIOLINX
sTanax o0y4eHus;

- YMEHUE  BOCIpHUHMMATh, IepepabarbiBaTh  y4eOHyr0  uHpopManuioo  (TEOPETUYECKYI0 U

DKCIIEPUMEHTANIBHYIO);

Peanuzanus yka3zaHHBIX Leleld MHpPOrpaMMbl JIOCTMTaeTcsl B PE3yJbTaTe€ OCBOCHHUS TEMAaTUKU
nporpaMMbl. CTpyKTYpHO IporpaMMa COCTOMT W3 4eThlpex paszaenoB: «Beenenue», «Tena u BemiecTBay,
«B3aumonencTue Te» U
«MexaHuueckue M TerioBble sBIeHUS». C 1enbl0 (GOPMUPOBAHUS OSKCIEPUMEHTAIBHBIX YMEHHH B
porpamMMe NpeaycMOTpeHbl (PPOHTANIbHBIE 1a00OpaTOpHbIE PabOTHI, MPOCTHIE OMBITHI U U3TOTOBJIEHUE psla
CaMOJIeJIbHBIX MTPHOOPOB.

B pesynbpTaTe n3yueHus Kypca yUeHUK JOJDKEH:
- IO3HAKOMUTBHCS C OCHOBAMH MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHUS BELIECTBA;
- 3HaTh YCTPOMCTBO aTOMA, PACIIONIOKEHHE XUMUYECKUX HJIEMEHTOB B IEPHOIUYECKOM TalbnuIle;
- UIMETb NIEPBBIE NIPEACTABIECHUS O MEXAaHUYECKUX U TEIUIOBBIX SIBJICHUSX;
- YMeTb 00paIaTbcsi ¢ POCTEHIINM (PU3NIECKUM U XUMHUYECKUM 000PYI0BaHUEM;
- IPOU3BOAMUTD MPOCTEUIINE U3MEPEHUS;
- CHUMAaTh MOKa3aHMs CO IIKaJIbl IPHOopa.



1. Ilnanupyembie pe3yabTaThbl 0CBOEHUS

YuyedHOTO nmpeamerTra «BBeIleHI/Ie B €CTECCTBCHHO-HAYYHbIC IPEAMETLD>
JINYHOCTHBIMHU pe3yJIbTATAMHU U3YUYCHHS Kypca SIBISIFOTCS:
v/ pasBHUTHE [03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPYECKMX CIIOCOOHOCTEMN
yUalmxcs;
v (popMHpOBaHHE MOTHBAIMU K U3YYEHHIO B JaIbHENIIEM (PU3UKU U XMMUM;
v/ BOCIIMTaHWE OTBETCTBEHHOIO OTHOIICHHUS K IPUPOJIE, OCO3HAHUE HEOOXOIUMOCTH
3alIUThl OKPYKAOLIEH CPEBI;
v' (popMHUpOBaHHUE IMYHOCTHOIO OTHOLIEHHS PYT K APYTY, K YUUTEIIO.
MeTtanpeaMeTHBIMHU pe3yJbTaTAMM U3YUCHHS Kypca SBIISIIOTCS:
v/ OCBOEGHHE TIPHEMOB  MCCJIENOBATENLCKOM  JEATENLHOCTH  (COCTaBJEHHE  IUIAHA,
UCTOJIb30BaHUE PUOOPOB, (HOPMYITHPOBKA BHIBOJIOB H T. II.);
v' (popMupoBanue pueMoB paboThl ¢ HHOOPMALIUEH, TIPEACTABIECHHOM B pa3andHoi popme
(Tabnumpl, TpadUKUA, PUCYHKH U T.[I.), Ha Pa3IMYHBIX Hocurensx (kauru, Matepuer, CD,
MEePUOJNYECKHE U3/IaHus U T. 11.);
v pasBUTHE KOMMYHMKATMBHBIX YMEHUH U OBIQJCHUE OIBITOM MEKIMIHOCTHOM
KOMMYHHKAIIUU (BEeJEHUE TUCKYyCCHM, paboTa B TPYIIAaxX, BBICTYIUIEHUE C COOOIICHUSIMHU
UT. 1.).
IIpenmeTHbIMH pe3yJibTaTaMu H3y4YeHHs Kypca «BBeigeHne B eCTECTBEHHO-HAyYHBIE IPEIMETHI.
EcrecTBO3HaHUE» SBIAIOTCS:
v’ ocBoeHHMEe 0a30BBIX €CTCCTBCHHO-HAYYHBIX 3HAHWH, HEOOXOIMMBIX [UIS JaJbHEUIIEro H3ydeHHs
CHUCTEMATUYECKUX KYPCOB €CTECTBEHHBIX HAYK;
v' (hopMUpPOBaHKE IIEMEHTAPHBIX UCCIIEN0BATEIBCKUX YMEHHUIA;
v/ IpUMEHEHHE TOTyYEHHbBIX 3HAHUN M YMEHHH JUIS PEIICHUS TPAKTHYECKHUX 3a/1ad.

B pesynbrare uzyuenus npeamera «BBeieHue B €CTECTBEHHO-HAYYHbIE IIPEAMETBI» B 5 KJ1acce
oOyyaromuics HAyYUTCs:
MexaHnyecKkue ABJICHUS

* pacrio3HaBaThb MEXaHUYECKHE SBJICHUS U OOBSICHITH Ha OCHOBE UMEIOIIMXCS 3HAHUM OCHOBHbBIE
CBOMCTBA WM YCIIOBUS NPOTEKAaHUS OJTHUX SBJICHUW: DPABHOMEPHOE NPSIMOJIMHEWHOE [BUKEHHE,
cBOOO/IHOE TaJeHUE TeJ, MHEpPLHs, B3aUMOJEWUCTBUE TeJ, INeperaya JaBiIeHHs] TBEPABIMHU TeJIamH,
KHUJKOCTSAMH U Ta3aMH, IUIABaHUE TE,

* OIMCHIBATh HM3yYEHHBIE CBOWCTBA TEJ M MEXaHWYECKUE SBIICHUS, HCIOJb3YysS (QU3NYECKUE
BEJIMYMHBL: IIyTh, CKOPOCTb, Macca Teja, IJIOTHOCTh BEILIECTBA, CUJA, JABJICHHUE, CHJIa TPEHHUS; NPHU
ONMCAaHUU MPABUIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUECHUS U
€IMHULIBI U3MEPEHNUS;

* aHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHWYECKHE SBJIEHUS U IMPOILECCHI, UCMOIb3Ys (U3HUECKUe
3aKoHBI: 3aKoH [lackans, 3akoH Apxumena;

* pemarth 3aJa4u, UCIOJb3Ysl POPMYJIbl, CBA3bIBaIONINE (GU3NYECKUE BEIUYUHBI (IIyTh, CKOPOCTb,
IUIOTHOCTh BEILECTBA, JABJICHUE); Ha OCHOBE aHajM3a YCJIOBUS 3aJaud BBLACTATH (pusnueckue
BEJIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE /JISl €€ PEIICHUS, U TIPOBOIUTDH PACUCTHI.

OO0y4armuiics MOTYyIYUT BO3MOKHOCTh HAYIUTHCS:

* MCIIOJIB30BATh 3HAHMSI O MEXAHWYECKUX SIBICHUAX B MOBCEIHEBHOM >KM3HM JJs oOecredeHus
0e30macHOCTH TNpH OOpaIIeHWH ¢ NpUOOpaMH M TEXHMYECKHMMM YCTPOWCTBAMH, JUISI COXpaHEHHUs
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaloLIel cpee;

* IPUBOAMUTH NPUMEPHI MPAKTUUECKOTO HCMOIb30BaHUS (PU3MUYECKUX 3HAHUNA O MEXaHHYECKHX
SIBJICHUSAX U (PU3MUECKUX 3aKOHAX;

* IpuéMaM NOUCKa U (POPMYTUPOBKU IOKA3aTEIbCTB BBIABHUHYTHIX TMIOTE3 U TEOPETHUECKHX
BBIBOJIOB HA OCHOBE SMIIUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* pazpemaTb MNpoOJeMy Ha OCHOBE MMEIOIIMXCS 3HAHUM MO0 MEXaHUKE C MCIOJIb30BAaHHEM
MaTEeMaTHYECKOT0 arnmnapaTa, OLleHUBATh PEabHOCTh MOJIyYEHHOT'O 3HAaYeHUS (PU3UUECKOM BETHUUHBI.

TerioBble SBICHUS
* pacIio3HaBaTh TEIJIOBBIC SIBJICHUS M OOBSCHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUW OCHOBHBIE
CBOWMCTBA WM YCJOBHSI TMPOTEKaHWS OJTUX sBICHW: Muddy3us, U3MEHEHUE o0bheMa Ten Tpu




HarpeBaHWW (OXJIXKICHUH), OOJbINAs CXHMAaEeMOCTh Ta30B, Majias CKHMAaeMOCTh IKHIKOCTCH H
TBEPABIX TEIl; UCTIAPCHHE, KOHICHCAIHSI, TUIABJICHIE, KPUCTAJUIN3AINS, KUTICHHE, PAa3TUYHbIE CTIOCOObI
TEIUIoNepeIavu;

* OIIUCHIBATh M3yYEHHBIC CBOKCTBA TEJ U TEIUIOBHIC SIBICHUS, UCTIONB3Ysl (DU3MUECKYIO BEIMUMHY-
TEMIIEPaTypa;

* aHAJIM3UPOBATH CBOWCTBA TEJ, TETUIOBBIC SIBIICHUS M IPOLIECCHI;

* pa3M4aTh OCHOBHBIE MPU3HAKU MOJICNICH CTPOCHHMSI Ta30B, KHUIKOCTEH U TBEP/BIX TEI;

OO0yuaromuiicst MOJy4YUT BO3MOKHOCTh HAYUUTHCS:

* HCTIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHHUSX B ITOBCCTHEBHOW KM3HH ISl OOECIICUCHHS
0e30macHOCTH TMpH OOpaIIeHUH ¢ NMPUOOpaMH W TEXHWYCCKHMMHU YCTPOWMCTBAMHM, JUIS COXPAHCHUS
3JI0OPOBBSI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

* IPUBOJMTH TPUMEPHI TPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUYECKUX 3HAHHA O TEIJIOBBIX
SIBIICHHSIX

* MpréMaM IOWCKa U (POPMYJTUPOBKU JIOKA3aTEILCTB BBIJABHHYTBIX THUIIOTE3 U TEOPETHYCCKHX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemiaTth MpooJIeMy Ha OCHOBE HMEIOIIMXCS 3HAHUI O TETUIOBBIX SBJICHUSIX.

ONEeKTPUYSCKHE Y MAarHUTHBIC SIBIICHUS
® pacCiio3HaBaThb U OOBSACHATH HA OCHOBE MMCIOIINXCS 3HAHNM OCHOBHBIC CBOMCTBA MIIH YCIIOBUA
IIPOTCKAaHUA SIBIICHHI: QJICKTpHU3aluA TCII, B3aUMMOJICUCTBUE 3apAa0B, B3aUMOJICUCTBUEC MAarHuToOB,
¢ AHAJIU3HUPOBATH CBOMCTBa TCJI, SJICKTPOMArduTHBIC SABJICHUA U ITPOLUECCCHI;

OO0yuaromuiics MOay4YUT BO3MOKHOCTh HAYUUTHCS:

* HCIIOJIB30BAaTh 3HAaHUS OO0 JJCKTPOMArHUTHBIX SBJICHUSX B TIOBCCTHEBHOW KU3HU  JUIS
oOecriedeHrs: 0E30MACHOCTH TPU OOpAIICHUU C NPUOOpaMU M TEXHUYECKHMHU YCTPOMCTBAMH, JUIS
COXpaHEHHS 3JI0POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

* IPUBOJMTH  TMPHUMEPbl  MPAKTHYECKOTO  KCIOJNb30BaHMS  (U3UYECKUX  3HAaHUH O
AIEKTPOMATrHUTHBIX SIBJICHHSIX;

* IpuUeMaM TOUCKa U (POPMYITUPOBKH [TOKA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETUUYECKUX
BBIBOJIOB Ha OCHOBE dMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paszpemaTh NpoOIeMy Ha OCHOBE UMEIONINXCS 3HAHUM 00 AIIEKTPOMArHUTHBIX SIBICHUSX.

B pesynbraTe nzyuenus npenmera «BBeneHre B €CTECTBEHHO-HAYyYHbIE IPEIMEThI» B 6 Kilacce
0o0yJaronuiics HAyYMTCs:

DJIEKTPOMArHUTHBIC SBJICHUS

* pacro3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS W OOBACHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCIOBUA TMPOTEKAHUS OTUX SBIECHUW: CHJAa TOKa, HaNpsHKEHUE,
MOCJIEIOBATEIBbHOE U NapajlyIeIbHOE COEAMHEHUS;

* OINUCHIBATDH JICHCTBUE AJIEKTPUUECKOTO TOKA, POJIb JUIIETPUKOB, TPOBOTHUKOB, SICKTPUUECKUX
Lereit;

* aHAJIM3UPOBATh CBONCTBA DJEKTPUYECKOrO TOKA, HAMPSHKEHUS W TPOBOJHUKOB, HCIONB3YS
(hU3UYECKHEe 3aKOHBI;

* pemaTh 3ajJaud, HCIOJIB3Yys (OPMYIBI, CBS3bIBAlOMAE (PU3MUYECKHE BETUYMHBI, HAa OCHOBE
aHalM3a YyCIOBUS 3a/adyd BBUICTATH (PU3MYEcCKHe BETUYUMHBI W (OPMYJIbI, HEOOXOAMMBIC IS €¢
pEelIeHus, U IPOBOIUTH PACUETHI.

OO0yJarmuiics MOTYyIYUT BOSMOKHOCTh HAYIUTHCS:

* HCIIOJI30BATh 3HAHUS O OJJIEKTPOMATHUTHBIX SIBICHUSX B TOBCEAHEBHOW JKWU3HU IS
oOecrnieueHns 0€30MaCHOCTH MpHU OOpalllEeHUH C MPUOOpaMHU W TEXHUYECKUMHU YCTPONCTBAMH, IS
COXPaHEHUS 3/I0POBbS U COOJIIOICHUSI HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPYKAIOIIEH Cperie;

* MPUBOJIUTHh  TPUMEPHI  MPAKTHYECKOTO  HWCIOJIB30BAaHUA  (PU3WYECKMX  3HAHUH O
ANEKTPOMATHUTHBIX SBJICHUSX U (PU3NUECKUX 3aKOHAX;

* MpUeéMaM TIOWCKa M (POPMYIUPOBKH JOKA3aTEIbCTB BBIABUHYTBHIX THUIIOTE3 M TEOPETHUECCKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (JAKTOB;

* pazpemiaTh MpoOJEeMy Ha OCHOBE MMEIOMIMXCS 3HAHUW TIO0 JJIEKTPOMAarHeTU3My C
UCIOJIb30BAHMEM MAaTeMAaTHYECKOTO armapaTa, OICHHBATh pPEATbHOCTh IOJTYYCHHOTO 3HAYCHHS
(hU3UYECKON BEITMYUHBI.




CBETOBEBIC SABJICHUS

* pacrio3HaBaTh CBETOBBIC SBICHUS M OOBSICHATH HAa OCHOBE HMEIONIMXCS 3HAHUA OCHOBHBIC
CBOWCTBa WJIM YCJIOBHS TPOTEKAHUs OSTUX SBICHUW: OOpa3oBaHHWE TEHH, IMPOXOXKICHUE CBETA,
MPEIOMIICHUE CBETA, OTPAKCHHIE, MHUMOE N300paKEHHUE, YBEIIMUCHUE JTNH3HI;

* OIMCBHIBATbU3yUEHHBICCBONCTBATEIMCBETOBBICSIBICHHS, UCITONIb3YA(DH3NIECKUEBETMUNHBI,

* AHAJIU3UPOBATH CBETOBBIC SIBJICHUS U IPOILIECCHI;

OO0yJarmMACs MOTYyYUT BO3MOKHOCTD HAYYHUTHCS

* ICIIOJIB30BAaTh 3HAHUS O CBETOBBIX SBJIEHHSAX B IIOBCEAHEBHON KM3HM i1 oOecIieyeHMs
0€30IacCHOCTH TPU OOpaIlllEeHWH C MPUOOpaMU W TEXHUYECKHMMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3JI0POBBS U COOJTFOICHUS HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPYKAIOIIEH cpeie;

* PUBOJIUTH TPUMEPHI TMPAKTHYECKOTO HCIIOJIB30BAHUSA (PU3NUYSCKUX 3HAHUH O CBETOBBIX
SIBJICHUSX;

* mpueMaM TMOUCKa M (POPMYIHPOBKH JOKA3ATEIbCTB BBIIBHHYTBIX THIIOTE3 M TEOPETUYCCKHX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

* pazpemaTh mpodIeMy Ha OCHOBE UMEIOIUXCS 3HAHUHM O CBETOBBIX SIBIICHHSIX.

XHUMHYECKHE SIBICHUS
* pacrmo3HaBaTh U OOBSCHATH HA OCHOBE MMEIOLIUXCS 3HAHUI OCHOBHBIE CBOWMCTBA WM YCJIOBUS
MPOTEKaHUs XHUMHUYECKUX SBJICHUH: COXPAaHEHHE MAaCChl, PEaKUUil COCIMHEHUS M Pa3JIOKEHHUS,
o0pa3oBaHKE OKCHUJIOB, KHCIIOT, OCHOBAaHHI;
* AaHAJIM3UPOBATh CBOMCTBA BEUIECTB, XUMUYECKHUE SIBJICHUS U MPOLIECCHI;
OO0yyaronuiics MOJIy4uT BO3MOKHOCTh HAYUUTHCS:

* UCMOJB30BaTh 3HAHMS O XMMHYECKUX SIBJICHUAX B TMOBCEIHEBHOM >KM3HU JIsi OOECTICUCHMsI
0e30MacHOCTH TpU OOpalieHHH ¢ TpHOOpaMU U TEXHUYECKUMH YCTPOWCTBAMH, ISl COXPAHEHUS
3J10pOBbS U COOJIIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKPYKaIOLIEH Cpeie;

* IPUBOJIUTH MPHUMEPHI MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUNW O XUMHUYECKUX
SIBIICHHISIX ;

* IpueMaM MOUCKa M (POPMYITHPOBKU JOKA3aTEIbCTB BBIIBUHYTHIX THUIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAHOBJICHHBIX (DaKTOB;

* pazpemaTh NpodiIeMy Ha OCHOBE UMEIOIIUXCS 3HAHUH 00 XMMHUECKUX SBICHUSX.

3emuisi-IJIaHeTa COJIHEYHON CHUCTEMBI

* OOBSACHITH HA OCHOBE MMEIOIINUXCS 3HAHUM OCHOBHBIC 3aJ]a4ll aCTPOHOMHUM, POJIb COTHEYHOU
CUCTEMBI U IBHKeHue JIyHBbI;

OO0y4armuiics MOTyYUT BO3MOKHOCTh HAYUUTHCS:

* HCIIOJIB30BaTh 3HaHMs 00 3emiie B MOBCEIHEBHOM KHU3HU I obecriedeHusi 0€30MacHOCTU MPH
oOparnieHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMHU, SISl COXPAHEHUS 3/I0POBbsI U COOTIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUSI B OKPYXKAIOLLEH CpeJie;

* PUBOJIUTH TMPUMEPHI TPAKTUYECKOTO MCIOJb30BaHUs (PU3NUYECKMX 3HAHUM O COJTHEYHOU
CHCTEME;

* mpueMaM MOUCKa M (POPMYITHPOBKU JOKA3ATEIbCTB BBIIBUHYTHIX THUIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE AMITUPUUYECKH YCTAHOBJICHHBIX (DaKTOB;

* paszperuaTh NpodIeMy Ha OCHOBE UMEIOIIUXCS 3HAHUM O COTHEUHOM crucTeMe.

3eMJI1-MecTO0OUTaHNE YeIOBeKa

* OOBSCHATh HAa OCHOBE HMEIOIIUXCS 3HAHUM CTPOEHHUE 3EMHOr0 Iapa, OCHOBHOM COCTaB
aTMocdepsl, IBIEHNUE BIAXXHOCTH, IMMOCIIEACTBUS aTMOC(HEPHOTO J1aBIICHHUS

OO0y4armuiics MOTYyIYUT BOSMOKHOCTh HAYIUTHCS:

* MCIIOJIB30BaTh 3HaHMs 00 3emiie B MOBCEAHEBHOW XKU3HU Ui oOecreueHus: 0e30MacHOCTH TpH
oOpariieHuu ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, JIsl COXPAHEHUS 370POBbs U COOIOICHUS
HOPM PKOJIOTUYECKOTO MOBEJICHHS B OKpY’Kalollel cpeie;

* IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONB30BaHMsI (PU3NUECKHX 3HAHUH 0 3emIe;

* MpUEMaM TOWCKa W (POPMYIMPOBKH JT0KA3ATEIHCTB BBIABHHYTHIX TUIOTE3 U TEOPETHUECKHUX
BBIBOJIOB HA OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* paspemiaTh IpoOIeMy Ha OCHOBE UMEIOIINXCS 3HAHUM O 3eMIIe.




YeoBek JIONOITHSICT IPUPOIY

® pacCiio3HaBaTb " O6’B5ICHSITB Ha OCHOBE€ HMMCIOIINXCS 3HAaHUU HeﬁCTBHH MMPOCThIX MCXaHU3MOB,
MEXaHHYECKOW pabOThl U JHEPrHH, Pa3IUIMe MEXAYy KHHETHYCCKOM M MOTEHIMAILHOW JHEPIHH,
paboTy TEIIOBOTO JIBUTATES;

* AaHAJIM3MPOBATh POJIb HAYKH B COBPEMEHHOM OOIIECTBE;

OOy4aroNHUiAcs TOIYYUT BO3MOKHOCTh HAYIHUThCSL:

* KCIIOJIb30BaTh 3HAHUS 00 YCIIOBEUCCKOM JOIMOJHCHHU MPUPOJbI B MOBCEAHEBHOM JKU3HU IS
obecrieueHrss 0€30MAaCHOCTU MPH OOpAIleHHH C MPUOOpaAMH M TEXHHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHS HOPM DKOJIOTUUECKOTO TMOBEICHHS B OKPY)KAIOIICH Ccpe/ie;

* npuéMaM TMOKMCKa W (OPMYJIHUPOBKH JI0KA3aTEIbCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHUCCKHUX
BBIBOZOB Ha OCHOBC OMIIMPHUYCCKHU YCTAHOBJICHHBIX q)aKTOB;

2.Conepxanne y4e0OHOT0 Kypca
«BBelieHNe B €CTeCTBEHHO-HAYYHbIE NIPeIMeThD)

S Ki1ace
Conepxxanue ydeOHOro mpeaMera cooTBeTcTByeT denepalbHOMY TIOCYJapCTBEHHOMY
00pa3oBaTeILHOMY CTaHIAPTy OCHOBHOTO 001Iero oOpa3oBaHUs.
B naHHOI yacTu mporpaMMmsl onpenieneHa MOCJIe0BaTeIbHOCTh U3YUeHHsI YUEOHBIX TEM B
COOTBETCTBHUHM C 3a7jauaMu oOy4yeHHUs. YKa3aH MUHUMAJIbHBIN MEpedeHb JEMOHCTpAIUil, IPOBOAUMBIX
YUYUTEJIEM B KJlacce, JJAOOPaTOPHBIX pabOT U OIBITOB, BBIMOIHAEMBIX YUEHUKAMHU.

BBenenue
[Ipupona xuBast U HexuBas. SBieHuUs npupoibl. YenoBek — dacTh Npupojbl. BiusHue

yenoBeKka Ha npupoay. Heo0xoaumocTh nu3ydeHus npupoabl 1 OepesKHOro OTHOLIEHUs K Heil. OxpaHa
npuposl. dusnka u Xxumust —Hayku o npupoze. Yro uzyuaer ¢pusuka. Tena u BemecTtBa. YTo nzydaer
XuMUsl. HaydHbele MeTOAbl HM3Y4YeHHs NPUPOABI: HAOIIOJIEHHE, OIBIT, TEOpUS. 3HAKOMCTBO C
npocTeHMMpU3nIecCKUMIXUMHUYECKUMOOOpY10BaHnEeM(IIpoOHpKa,koi10a,JadopaTopHbliicTakaH,
BOPOHKA, TMWIETKA, INMareib, IUIACTMACCOBBIH W METAJUITMYECKHH INTATUBBI, JEpXKaTenb Ui
npobupok). HarpeBarenbHblii mpubop, ocoOeHHOCTH IulamMeHM. [IpaBuiia HarpeBaHMs BeEILECTBA.
W3mepurenbHble TPUOOPHI: INHEIKA, N3MEPHUTEIbHAS JICHTA, BECBI, TEPMOMETP, MEH3YpKa (e THHHUIIBI
M3MEepEeHuH, mKaia npudopa, 1eHa JIeIeHus, peie N3MEPEHUH, TpaBuiIa MoJIb30BaHMs).

JlaGopaTopHbie paboThI
e Omnpeznenenue pazMepoB (pU3NUECKOro Tena.
e H3mepenne oobeMa KUIKOCTH
o U3mepeHue o6bema TBEPIOTO TeNa.

Tena u BemecTBa

XapakTepucTukd Ted U BemecTB (¢dopma, oObeM, MLBeT, 3amax). OpraHuyeckue U
HEOpraHMuYecKue BellecTBa. TBepaoe, KUIKOe U razoo0pa3HOe COCTOSHUS BellecTBa. Macca Tena.
Maccsl pa3nuuHBIX Tel B Ipupojie. JTajioH Macchl. Becol. Temmniepatypa. TepmomeTpsl.

HenuMocTth BemecTBa. Mouiekynbl, aTombl, MOHBI. IIpencraBieHue o pa3mepax 4YacTHIL
BeulecTBa. JIBwkeHue dvactuil BemiecTBa. CBs3b CKOPOCTH JBHXKEHHMS YacTUI[ C TEMIIEpaTypoi.
Juddy3uss B TBepAbIX Tenax, KUIKOCTAX M Tazax. BzammojeicTBue 4acTHIl BEIIECTBA M aTOMOB.
[losicHeHHe CTpOEHUsI U CBOMCTB TBEPABIX TEJ, KUAKOCTEH M ra30B C MOJIEKYJSIPHON TOYKH 3PEHUS.
CrpoeHne aToMa M MOHA. XMMHUYECKHE DJIEMEHTHI (KUCIOPOJ, a30T, BOAOPO, JKEJIE30, ATFOMUHUM,
Meab, pocdop, cepa). 3Haku XUMHUECKUX 371eMeHTOB. [lepuoanueckas cuctema [{.11.Menneneena.

[TpocThiencinoxHbIeBEIIeCTBA(KUCIOPO,a30T,BO/IA, YTIIEKUCIIBIATa3,TI0BapeHHas COJIb).

Kucnopona. I'openne B kucnopone. @orocunre3. Bomopoa. PactBopel u B3Becu. Boga. Bona
Kak pacTBoputenb. OuncTKa NpupogHoi Boabl. Bo3ayx — cmecs razos. IlnoTHOCTH BenecTsa.




JlaGopatopHbie paboTbI

e CpaBHCHHE XapaKTEPUCTUK HU3UUCCKUX TEIL.

o HaOmrogeHue pa3nuyHbIX COCTOSTHUI BEIIECTBA.

o U3mepeHue TemmnepaTypsl BOJBI M BO3AyXa.

o HaOmoneHue nenmuMocTy BelecTBa.

o Habmonenue siBinenus tudQy3um.

o HaOmoaeHne B3anMOACHCTBYS YaCTHUI] PA3JIMYHBIX BEIIECTB.

o HabGmronenne ropeHusi.

o Paznenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEUIECTB (PHIIBTPOBAHHEM.
e Ompepenenue MIOTHOCTH BEIIECTBA.

Bzanmonericteue Ten

N3menenne ckopocty U GOpMBI TEIl IPU UX B3auMMOJIeHCTBUH. [[eficTBHE W IPOTHUBOICHCTBHE.
Cuna xak xapakrepucThka B3auMopaewcTBus. JnHamomerp. HplOTOH — eaMHMIIa U3MEPEHUS CUJIBL.
WNuepuus. [IposiBnenue nHepuuu, NpuMepsl €€ yueTra u npuMeHeHus. Macca kak Mepa HUHEPTHOCTH.

['paBuTanmonHoe B3auMojelcTBUe. ['paBuTanioHHOEe B3auMmonelcTBue u Bceenennas. Cuia
TSHKECTH. 3aBUCUMOCTb CHJIBI TSKECTH OT MAacChl. DIeKTpuueckoe B3ammojeiictBue. OObsiCHEHHE
AJIEKTPUYECKOTO0 B3aWMOJAEWUCTBUS HA OCHOBE 3JIEKTPOHHON TEOpPUH. ODNEKTpU3alMs Tell TPEHUEM.
[lepegaua »nekTpUUECKOro 3apsiga IpU CONPUKOCHOBEHHH. B3amMopneiicTBue OJHOMMEHHO H
Pa3HOMMEHHO 3apPsKEHHBIX TEJl.

MarnutHoe B3aumozeicTBue. llocTOsHHBIE MarHuTBl, UX JEUCTBHE HA IKEJIE3HbIE Tena.
[Tomtocel MarHUTOB. MarHuTHblE CTpENKH. 3emist Kak MarHut. OpUEHTHpOBaHUE IO KOMIacy.
[IpuMeHeHne nMocTosTHHBIX MarHuToB. Cuiia TpeHus. 3aBUCUMOCTb CUJIbI TPEHHUS OT CUJIbl TSIKECTH U
KauecTBa 00paboTKM moBepxHocTe. Poib Tpenus B mpupone u texHuke. CriocoObl ycuiieHUs U
ocnabieHus TpeHusl.

Hedopmarus. Paznmuunbsie Buasl naedpopmanuu. Cuna yhnpyroctu, ee HampaBlieHHUE.
3aBUCHUMOCTB CUJIBI YIPYTOCTH OT Aedopmanuu. [laBneHue Tena Ha omnopy. 3aBUCUMOCTh JABJICHUS OT
momanu onopsl. [lackane — enuHMNA U3MepeHUs nAaBiieHHs. Ilepemada naBiieHMS KUIKOCTAMH U
razamu. 3akoH Ilackans. JlaBnenue Ha riyoune xugkoctu. CooOIaronmecs: Cocy/ibl, UX MPUMEHEHHE.
AprepuanbHoe aaBieHue. J[efcTBHE XKUAKOCTEW Ha MOTPYKEHHOE B HUX TeN0. ApXUMEIOBA CHUJIA.
3aBUCUMOCTh ApXMMEAOBOM CHJIBI OT poOJa JKUIKOCTH M OT 00ObeMa IOTPYKEHHOM 4YacTH Telna.
YcnoBus naBaHus TeI.

JlaGopaTopHbie paboThI

e HaOnroneHne BO3HUKHOBEHUS CHIIbI YIPYTOCTH MPH J1ehOpMalHH.
o H3mepeHue cuibl.

o M3mepeHue CUibl TPEHMUS.

o HabGnrogenue B3auMoOACCTBHS HAAJIEKTPU30BAHHBIX TEJl.

e HaOnroneHre MarHUTHOTO B3aUMOJAEHCTBUSI.

o Omnpeznenenue 1aBIeHUs TeIa HA ONOPY.

o N3MepeHHE BBITAIKABAIOLIECH CHUIIBI.

e Ortyero 3aBHCHT BBITAJTKHUBAIOIAs (apXuMeI0Ba)cuna?

e BprrsicHeHue yciaoBuUs IIaBaHUS TE.

Duzuyeckue u Xumuyeckue A6NeHuUs

MexaHn4ecKue SIBICHUS

[TonsiTie 00 OTHOCHUTENBHOCTH MEXaHWYECKOTO JBIMKEHUA. Pa3sHOOOpaszHble BUIBI
MEXaHWYECKOTO JBIKEHUS (MPSAMOJMHEHHOE, KpPUBOJWHEHHOE, JBIKCHHE 10 OKPYKHOCTH,
KojebaTenbHOE). MexaHudeckoe [BIDKEHHE B MPUPOJE U TexHuke. IlyTh W Bpemsl ABHKEHUS.
CxopocTs ABMXKEHUS. PaBHOMEpHOE, YCKOPEHHOE M 3aMEJICHHOE IBMKEHHUSA. 3BYK KaK HCTOYHHUK
uHpopmanuu 00 okpyxaromiem mwupe. Mcrounwku 3Byka. Komebanue — HEoOXOAMMOE YCIOBHE
BO3HUKHOBEHMS 3ByKa. OTpakeHHe 3ByKa. IX0. ['0J10C u ci1yx, ropTaHb U yXo.




JlaGopatopHbie paboTbI

e Briuucnenue ckopoctu Opycka.
o Habmonenne OTHOCUTEIHLHOCTH JBHKCHUS.
o HalnroneHue uCTOYHUKOB 3BYKa.

TeroBble sIBJICHUS

M3meHeHne oObeMa TBEpAbIX, JKUAKUX U ra3000pa3HbIX Te IPU HArpEeBaHUU U OXJIAKICHUU.
VY4er TemIoBoro paclIMpeHus U UCIOJIb30BaHuE ero B TexHuke. [lnaBnenue u orsepaeBanue. TasHue
CHera, 3aMep3aHue BOJbl, BbIIIJIaBKA YyI'yHa M CTajJM, U3rOTOBJIEHUE JAeTayed OoTIuBKOW. VcnapeHue
xuakocre. (Oxnaxaenue xuakocreld npu ucnapennu.) Kongencanus. Teronepenaya.

JlaboparopHbie pabOThI

o HalGnrogenue uaMeHeHus: o0bemMa KUAKOCTEH U ra30B IPU HArPEBAaHUU U OXJIAKICHUU.
e HabGmronenre n3aMeHeHUs JTMHBI TeJIa IPH HATrPEBAaHUU M OXJIAXKICHUH.

e HarpeBanue CTEKISTHHOU TPYOKH.

e OTnuBKa UTPYIIEYHOTO COJIATHKA.

e HaGironeHnwue 3a TUTaBIICHUEM CHETA.

e OTyero 3aBUCHUT CKOPOCTh UCTIAPEHUS JKUIKOCTH?

o HalGnrogenue oxaaxxIeHUs KUIKOCTH MIPU UCTIAPEHUH.

o HalGnronenue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.

6KJ1ace

DJEeKTPOMAarHUTHbIE SIBICHUS

ONEeKTPUUYECKUH TOK KaK HalpaBlI€HHOE IBW)KCHHE 3apsDKEHHBIX yacTull. HampsbkeHue kak
yCIJIOBHE BOBHUKHOBEHHE 3JIEKTPUUECKOTO TOKA. VICTOUHMKHU MOCTOSHHOTO M IiepeMeHHoro Toka. Cuia
TOKa, €MHUIA U3MepeHHs cuibl Toka — 1 ammnep(A). Ilpumepsl pa3inyHbIX 3HAYEHUH CHUJIBI TOKA.
Hanpspokenue, eaununa usmepeHus HampspkeHuss — 1 BosbT(B).IlpumMepsl paznuuHbIX 3HaYeHHH
HaIpspKeHUsA. AMIIEPMETP M BOJIBTMETP, BKJIIOUEHHE aMIIEPMETpa M BOJBTMETPA B JJIEKTPHUUECKYIO
LEeNnb Ui W3MEpPEHUs CWIbl TOKa W HanpspkeHWs. [IpOBOIHHMKM M JTMAJIEKTPUKH: OINPEICICHMUS,
npuMepbl U npuMeHeHHsa. COCTaBHbIE YacTH SJIEKTPUYECKHX Liened M MX 0003HaueHHUs Ha CXEMe.
IlocmenoBarenbHOE W NApAUIEIBHOE COEAMHEHHE IIPOBOAHMKOB, HMX OTJIMYHA, HCIOJIb30BaHUE B
pasnuuHbIX Lemnsx. HarpeBatenpHoe AeWCTBHE TOKa, €ro NpPUMEHEHHE B OBITOBBIX IMpHOOpax.
MaruutHoe JeHCTBUE TOKA. OJEKTPOMAarHuThl, WX MNpuMeHeHwe. JleiicTBue Marnura Ha
anekTpuueckuil Tok. IlpuMeHeHue »Toro JelcTBUS B YCTPOHCTBE H3MEPUTENIBHBIX HpPUOOPOB,
AIEKTPOABUraTesss. XMMUYECKOE ACHCTBUE TOKA U €r0 IPUMEHEHNE.

JlaGopatopHbie paboThbI
o [locnenoBarenbHOE COETMHEHNE
o [lapannenbHoe coenHEeHNE
o HabOmonenne TerioBoro neicTBUS TOKa
o HaOmoaeHne MarHUTHOTO JICHCTBHS TOKA
o Habmonenne XuMHUECKOTro AeHCTBUS TOKA

CBETOBBIC SIBJICHHS

CgeroBbie siBeHHs. CBET KaK MCTOYHHUK HH(POPMAIMHM YEJIOBEKAa 00 OKpPYXKAIOIEM MUPE.
Hctounuku cBeta: ropsuue u xonoanbie. OOpazoBaHue TeHH OT mperpanbl. [IpoxokaeHue cpera
CkBO3b OTBepcTHEe. OOBSICHCHHE COJHEYHBIX W JIYHHBIX 3aTMEHHHA. 3€pKajJbHOE M PACCESTHHOE
orpaxeHue. [IposiBiieHne 3aKOHA OTpakKeHUs B JEUCTBUM 3€pKaji. 3epkajia IUIOCKHUE, BBIMYKIbIE U
Boruythie. CBOMCTBO 3€pKajl HM3MEHSATh HaNpaBJIECHUE CBETOBOro Iyyka. lMcmonb3oBaHue 3epkai.
XapakTep u3z00paxeHus B MIOCKOM 3epkaie. OObsSCHEHNE BO3SHHMKHOBEHHS MHUMOTO C TIOMOIIBIO
MOCTPOCHHUs. SIBlieHHE MpenoMiIeHns cBeTa. MI3MeHeHue HampaBlieHUs CBETOBOIO JIyda MPH Mepexojie




W3 OJHOU cpenbl B Opyryto. PasnuyHble TUIBI TWH3: coOMparoue U paccenBaromue. OOKyC JTHH3BL.
VBenuuenue nuH3bl. Pasnuurie B n300pakeHUU MpeaMeTa B JMH3€ B 3aBUCUMOCTH OT UX B3aMMHOIO
pacnonoxxeHusi. HasHaueHne W HMCMONBb30BaHUE ONTHYECKUX MPUOOPOB: (poToarmapara, mpoeKTOPOB,
MHKPOCKOIIA, TEJIECKOIa; MCIOJIb30BAaHUE B HMX KOHCTPYKUMHU JMH3 M 3epkail. CrpoeHue ruasa,
HEKOTOpBbIe (PYHKIIMH €T0 OTICNBbHBIX dacTeil. M3o0pakeHue, momydyaemoe Ha ceruaTke. HemocraTku
3peHusi: OJIM30PYKOCTh U JAIbHO30PKOCTD; UCIIOJIb30BAHKUE OYKOB JJI UX HCIpaBieHus. Paznoxxenue
Oemoro cBera ¢ momomibio mpu3Mbl. Crektp. [lopsmok cinemoBaHusi MBETOB B crekTpe. Pamyra.
OObscHeHue 1BeTa TeIl.

JlaboparopHbie pabOThI

e CBeT u TCHB

e OTtpaxkeHue cBeTa 3epKajioM

o [lomydyeHue n3o0paxxeHus MpeaMETa B INIOCKOM 3€pKaie
e HabGnronenwue 3a mpenoMIiIeHUE CBETa

o HaOmoaeHue n300paxeHUi B JIMH3E

XUMHUYECKUE ABICHUS

XUMHUECKUE peaKkIMM Kak Ipolecchl 00pa3oBaHMs OJHUX BEIIECTB U3 Apyrux. [Ipu3Haku
XUMUYECKHUX SIBJICHUH M YCIIOBHS MX HpoTekaHus. OObACHEHHE NMPOTEKaHUsS XUMMUYECKUX PEAKLU ¢
MOJICKYJISIPHOM TOYKH 3peHus. Pacmaj BemecTB 1 MOJIEKYJl Ha aTOMBI WJIM HOHBI, 00pa30BaHHUE U3 HUX
HOBBIX BelecTB. COXpaHEHHE Macchl BEIIECTB B XUMHUYECKMX peakuusx. lloBropeHue 3HakoB
XUMHUYECKUX 3JIeMEHTOB. Peakuuu coenuHeHus U pasnokeHus. OKCUAbI Kak CIOXHBIE BEIIECTBA,
COCTOSILIIME W3 JIBYX XMMHYECKHUX 3JIEMEHTOB, OJMH U3 KOTOpbIX kuciopox. [Ipumepst Haubomee
pacnpoCTpaHEHHBIX OKCHUJOB, HMX pacIpOCTpaHEHHWE B MPHUPOAE U HUcIosb3oBaHUE. OCHOBHBIE
CBEJIEHUSI O KHUCIIOTaxX, NMPUMEpbl Haubosee paclpoCTpaHEHHbIX KHUCIOT. VMcrnonb3oBaHuEe KUCIOT B
HapogHOM Xxo3siictBe U ObiTy. IIpaBuna oOpamenuss ¢ Humu. PacnosnaBanue kucior. OOmue
cBesleHUs1 00 OCHOBaHUSX, paCTBOPUMbIE OCHOBAHUSA- LIEJIOYH; U3BECTKOBAs BOJIA, T'AllIEHHAs! U3BECTb.
[IpumeHeHre OCHOBAaHMS B HAPOJHOM XO03sicTBE U B ObITy. IIpaBuia oOpaieHus ¢ OCHOBaHUSIMH.
PacnioznaBanue ocHoBaHui. Peakumsa HelTpamusaumu. ConM Kak CIOXKHBIE BEIECTBA B COCTaB
KOTOPBIX BXOJSAT HOHBI METAJIIOB U KUCJIOTHBIX OCTaTKOB. [Ipumepshl cosell u pacnpocTpaHeHue UX B
npupone. CBOWCTBA M NPUMEHEHHUE Psiia COJIEH: MOBAPEHHOM COJM, COIBI, MEAHOIO KyIopoca U Ip.
benku, Xupbl U yriaeBoJbl Kak BaXKHEHIME NUTAaTEIbHbIE BELIECTBAa JUIsl OpPraHM3Ma 4YeJIOBEKa.
ITpoucxoxxaeHne IpupoaHOro ra3a, He(TH, YIiisl Kak MPOJYKTOB THUEHHS PA3IMYHBIX OPraHUYECKUX
OCTaTKOB 0€3 J0CTyla BO31yxa Ipu Oonbnx AasiaeHusX. Haubonee BakHbIE MECTOPOXKIEHUS ra3a U
HepTH B Poccuu, MX 3HaYeHHWE KaK HMCTOYHMKOB JUISl MOJYYEHHUs pa3IM4YHBIX BUIOB TOIUIMBA KaK
BaYKHEHILIErO ChIPbS AJI1 XUMHUUECKON IPOMBIIUIEHHOCTH.

JlaGopaTopHbie paboThI

o JlelicTBME KUCIIOT U OCHOBAHUN HA MHIUKATOPbI
o IIpoBepka pacTBOPUMOCTH COJIEH B BOAE
o Pacno3naBanue kpaxmana

Yenosek ¥ npupoaa

3anayn, KOTOpHIE pelIaeT AacTPOHOMHS, 3HAKOMCTBO CO 3BE3JHBIM HEOOM, CO3BE3uSl.
JlpeBHUE aCTPOHOMUYECKHE HHCTPYMEHTHI U COBPEMEHHBIE METO/IbI ACTPOHOMHYECKHUX HCCIIEIOBaHMII.
Omnpoc: HaxoXJeHHEe Ha HM300paXeHMH CO Claiiia 3Be3JHOro Heba M3BECTHBIX co3Be3nuil. Kapra
3Be3qHoro Heba. Haxoxaenue Ha kapTe co3Be3quil Hauboee sIpKuX 3Be3/1. ASUMYT U BBICOTA CBETHII,
UX ONpefesieHHe ¢ MOMOIIBI0 acTpossionu. [IpakTuyeckue ykazaHUsl MO M3TOTOBIICHHIO acTPOJISIONH.
Connue. IlepBbie mpecTaBieHUs O €r0 cOCTaBe U TeMieparype. I3MeHeHus! COTHEYHON aKTUBHOCTH.
Comnnue un xu3Hb Ha 3emiie. ConHeuyHast cucreMa. CTpOEHUE COTHEUHOU CUCTEMBI. J[BHyKeHUE 3eMiu
:BpallleHHe BOKPYT CBOEH ocu M BpanieHue BOKpyr ComHua. [IpudumHBI CMEHBI IHS U HOYM, BPEMEH
roja. Jlyna — ecrecTBeHHbIN clyTHUK 3eMiM. [[Buxkenue JIyHsl BOKpyr 3emMild U BOKPYT CBOEH OCH.
OtcytcTtBue aTMochepsl M CBSI3aHHBIE C ATUM (pu3ndeckue ycinosus Ha JIyne. ®a3br JIynbl. OCHOBHBIE
3Tanbl KOCMUYECKHUX MCCIEA0BAHNM.




3emiIs-MecTO OOUTaHUs YeJIoBeKa

CrtpoeHre 3eMHOro Imiapa. YBeJIHYEHHE TUIOTHOCTH M TeMIieparypbl ¢ riyouHoi. Cocras
rugpocdepel. Pomp  rtuapochepsr s ku3Hu Ha  3emsie.  MccnemoBaHHMST MOPCKHX —TTyOWH.
CynoxonactBo. Ilponeccsl, mpoucxoasiiue B 3¢eMHBIX Hepax U B ruapocdepe, UX BIUSHHUE HA KU3HD
Jroel, HEOOXOJMMOCTh UX U3YUCHHUSL.

CocraB u ctpoenne arMmochepsl. ATMochepHoe napnenne. OnbIT Toppuuey.

[ToBTOpenue onpeneneHus napieHus. Pabota Haj KaueCTBEHHBIMU Bompocamu. bapomeTpsr:
PTYTHBII U aHEPOU, X MPUHLUN JIeHicTBUA. EMUHHIIBI H3MepeHus: aTMOC(EPHOTO AaBICHHS.

Copepxanue BoAssHOro mapa B armochepe. HeHachlllleHHBI U HACBHILIEHHBIM map.
OTHOCHTENbHAS BIAXKHOCTh BO3IyXa. BIa)XHOCTh W3MEPEHUs BIAXHOCTH BO3AyXxa. M3mepenue
OTHOCHUTENIbHOM BIIaYKHOCTH BO3/1yXa C IOMOIIIbIO TUTPOMETPOB, IICUXPOMETPOB.

Tyman,005aka, 10k 1b,poca-00bsICHEHHETTPUIMHUXBO3HUKHOBEHNUS. I p03a,MOITHUEOTBO/.

Dranbl CTAaHOBIEHUS M Pa3BUTHS aBHALMU. Bpimaroniuecss JETYUKH U KOHCTPYKTOPBI
CaMOJIETOB.

YenoBek AONOIHAET IPUPOLY

AHau3 pe3ynbTaTOB KOHTPOJBHOM paboThl « 3eMisi — MecTo OOWUTaHHs 4YelloBEeKay.
3HaKOMCTBO C TIPOCTBIMH MeXaHU3MaMH (pblYar, HaKJIOHHAas IUIOCKOCTh, Onoku). Haznauenume
IIPOCTBIX MEXaHU3MOB.

Onpenenenue MexaHuueckoil paboTel. Eaununel pabotel. PaccmorpeHue mnpumepos, B

KOTOPBIX COBEpIIAeTCs MeXaHudeckas paborta. PemieHue 3asady Ha BBIUMCIEHHME MEXaHHMUYECKOM
paboTHI.
OHeprueil 005a7al0T Tena, CIOCOOHBIE COBEPIINTH paboTy. Buuel MexaHMueckol sHepruu:
KMHETUYeCKasi, MOTeHUManabHass. OT Yero 3aBUCAT OSTU BHJbBl 3HEpruu? VICTOUYHUKH DSHEPIUU.
PasnuuHble BUABI HMCTOYHMKOB JHEPIUU: COJIHEYHAs DHEPIUs, MUHEPAIbHOE TOIUIMBO, SIEPHOE
roprouee. BocronHseMble MCTOYHMKM SHepruM. [IvimeBapeHHe Kak Ipolecc BOCIOJIHEHUs 3HEPrUu
YeJI0BEKOM. 3HAUE€HUE COJTHEYHOM SHEPIUHU JUIsl )KU3HU Ha 3eMIIe.

TeruoBbleIBUTaTENN-MAIINHBL, IPE0OPA3 YOI EIHEPIHIOTOIIIMBaBIHEpTr UK. [ Brkenus. 13
ucTopuM TeIoBbIX aAsurarened. llapossle mammubel [Ix.Yarra, .M. IlonsyHoBa. Ilpumenenus
COBPEMEHHBIX TEIIOBBIX JABUTATEIICH.

Postb 371€KTpo3HEeprun B )KU3HU 001ecTBa. Buabl anekTpocTaHIui.

Yto Takoe aBTOMAaTHYECKOE yCTPOMCTBO. MinmrocTpanus IeHCTBHsSI aBTOMATOB Ha KOHKPETHBIX
npuMepax. lIpumepsl HCIONB30BaHKMS aBTOMAaTUYECKUX YCTPOWCTB B HAayKe, Ha IPOU3BOACTBE U B
OBITY.

CpenctBa cBs3u. Ceenenuss u3 ucropun ux passutus. Tenerpad. Tenepon. Hasnauenue
MUKpO(OHA U TPOMKOTOoBOpuUTeNs. Paauo u renesuaeHue.

Brlgaromue ecTecTBOMCIBITATENN, UX POJIb B CO3JAHMHM OCHOB €CTECTBO3HAHUS. OCHOBHBIE
HaIpaBJIEHUs] COBPEMEHHBIX HAYYHBIX HCCIIeI0BaHUM B 00JacTH (PU3MKU U XUMUH.

Heo0GxoauMocTh  cO31aHUSI  MCKYCCTBEHHBIX —MarepuaioB. lIpumepbl HMCKYCCTBEHHBIX
MaTepuajoB M MX HCIIOJIIb30BAHME: KepaMUKa, (PeppHUThI, CBEPXIPOYHBIE CIUIABBI, MCKYCCTBEHHbIE
aIMas3bl,)KUIKUEKPUCTAIUTBINT. . CBeIeHUA0CTIOCO0aX BEIPAIIBAHUIICKYCCTBEHHBIXKPHCTAIUIOB.
WHcTpyKius 1o MpOBEJSHHUIO JOMAIIHETO OMbITA [10 BHIPAILIMBAHUIO KPUCTAJLIA.

[Tonmumepsl. [loanaTunex, NONIUXIOPBUHIII, IOJIUCTUPOI U Ipyrue miuactMacchl. HarypanbHble
1 XUMHUYECKHE BOJIOKHA. VIcrionb30BaHNe 3TUX MaTepPHUaIoB B OBITY.

Pacno3naBaHnenpupoAHbIXUXMMUYECKMXBOJIOKOH. KayuyK,erocBoicTBauMoIyYeHHUE.
Bynkanu3zanus kayuyka, pe3uHbl, 500HUTA.

OcHOBHBIE (aKTOPBI BPEAHOTO BIUSHHS JESITEIBHOCTH YEIOBEKa Ha OKPYXKAIOIIYI0 Cpeny.
DKojorudeckue karactpodsl, BOGHHbIE IeHcTBUS. BpenHble BBIOpoCk! mpousBoacTBa. HeoOxoaumoctsb
KOHTPOJISL 32 COCTOSIHUEM aTMoc(hepbl U OCHOBHBIE CIIOCOOBI €ro ocyuiectieHus. HeooxonumocTts
OOpBOBI ¢ 3arpsA3HEHUEM OKPYXKAIOIIEH CPEIbl.

Heo0xoauMocTh SKOHOMHMM TPUPOJHBIX PECYpPCOB U HCIOJIB30BAHUE HOBBIX TEXHOJIOTHUH.
CoBpeMeHHasi Hayka W MOpou3BojACTBO. CpenctBa CBs3U. 3HAHUS, UX POJb B KU3HU 4YelIOBEKa U
obmectBa. Kak 1011 mo3HaI0 OKPYXKaOMUKA MUpP. YTIIPaBICHUE MPOU3BOJCTBOM: POJIb aBTOMATHKH,
anekTpoHuku. KommbroTepuzanusi npousBoactBa. Pobotsl. Llexu — aBTromatsl. CpencTtBa CBS3M U



nepeaaya nHpopMmaryu: tenerpad, tenedoH, paaruocBi3b, TEICBUICHHUE.

JlaGopaTopHbie paboThI

N3ydenue necTBus ppryara
Brruncnenne MexaHHuecKoi paboThI

W3meHenne GopMbl MOIMATHIICHA TPY HATPEBAaHUU
PacnioznaBanue NpupoaHbIX U XUMUYECKUX BOJIOKOH

3. TemaTnyeckoe NJIAaHUPOBaHUE

5 knacce
No B Tom uucne
- Koi-Bo Kon BHEI TOPHBI
/n Pa3nen Tewma paznena OHTPOT c HabopaTopHEIe
9acoB|  pabOTbI pabota
BBenenue
1 A 4 1
Tema u BemecTBa
2 m 13 1 7
BzaumonelictBue
3 A 11 1 6
TEN
MexaHuyeckue 1
dusnueck 3
SIBJICHUSA
4 ue u
TeruioBbie 3
XUMHYECK 3 1
SIBJICHUSA
ne
SIBJICHUS
Bceero 34 3 18
6 KiIace
B Tom uncine
Ne Konnyec | KoHTposnbHBI TOPHBI
Paszen Tema OHTPO. e nabopaTopHbIe
n/n TBO paboThI paboTta
pasieia 4acoB
DNEKTPOMAarHUT
1 HbIE SIBJICHUS 7 1 3
CaeroBble 3
2 4 1
SABJICHUSA
XUMHUYECKHE
3 SIBJICHUSA 5 3
3eMig-IIaHeTa 6
4 YenoBek u COJIHEYHOMI
3eMII1-MeCTO 3
O6I/ITaHI/I}I YCJI0BCKaA
YeI10BEK JOIOJIHSIET 9 1 2
opupoay
Bcero 34 3 11




4. Y4yeOHO-MeTOAMYECKOE U MAaTEPHAJIBHO-TEXHUYECKOe o0ecnedeHne 00pa3zoBaTeJbHOI0
npouecca no npeamery «EcrectBo3HaHue»

Yuebnas numepamypa
- I'ypeBuu A.E., Ucaes [[.A., [Tourak JI.C. EcrecTBo3Hanue. BBeneHne B €CTeCTBEHHO- HAYYHBIE TPEIMETHI.
5-6 knaccel: YueOHuK 1t 0011e00pa3oBaTenbHbIX YIeOHBIX 3aBeneHuid. - M.: [lpoda.
- I'ypeBuu A.E., Ucaes JI.A., [lontak JI.C. EctecTBO3HaHMe. BBegeHUE B €CTECTBEHHO- HAYYHbBIE ITPEAMETHI.
5-6 xiraccer: TeTpans s o0eoOpa3oBaTebHBIX YIeOHBIX 3aBeaeHui. - M.: Jlpoda.
- I'ypeBuu A.E., Ucaes [I.A., [Tlonrak JI.C. IIpenogaBanue Gpu3nKu U XUMHH B 5-6 Kj1accax cpeHen IIKOJIbI. —
M.: IIpocBenienue

Yuyebnuvie u cnpasounvie nocobus
1. Enoxosuu A.C. CipaBounuk o ¢usuke u Texauke. —M.:IIpocsemenne,

n

Jlykamuk B.1. COopuuk 3agau o ¢usuke.—M.:IIpocsemienue,
3. 3omoroB B.A. Borpocs! u 3axaun no ¢pusuke.—M.:IIpocsemenne,

DnexmponHvle nocoous
1. BupryansHas mkona Kupuana u Medpoaus. Ypoxu puzuku Kupumna u Medoaus.

N

Kusas duzuka
3. Ypoku (pu3nKu ¢ MpuMEeHeHHEeM HH(POPMAITMOHHBIX TEXHOJIOTUN
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