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1 . IlosicHUTeILHAA 3alMCKA

Pabouas mporpamma kypca «BBemeHue B ecTecTBEHHO-Hay4dHbIe MpeameTbl. Dusuka. Xumus»
paspaboTaHa JuIst 00yJarmuxcs 5-X, 6-x kimaccos 'bOY COIII ¢.CkonkoBo.

Pabouas mporpamma mo Kypcy COCTaBlieHa B COOTBETCTBHE C TpeboBanmsimu DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOTO oO0miero o0pa3oBaHUs, OCHOBHOM
o0pa3oBaTeIbHOW MPOTPaMMBI  00pa30BATENBLHOTO YUPEXKJIEHHUs (OCHOBHAs IIKOJA), aBTOPCKOM
nporpamMmbl A.E.I'ypeBuua «EctecTBo3HaHue. BBeieHue B eCTECTBEHHO-HAYYHbIE TIPEIMETHI».

[Iporpamma oTpakaeT coAep)KaHuEe MPEIMETHBIX TeM OOpa30BaTEIBHOTO CTAaHIApTa, daeT
pacripenesieHue y4eOHbIX 4acoB MO pa3zesiaM Kypca H IOCIeA0BaTeIbHOCTh U3YYCHUS Pa3esioB (U3UKU
C Y4eTOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOTO IpoIiecca, BO3PACTHBIX
0COOEHHOCTEH OOydJaroUIMXCsl, OIpeaeNsieT MHHUMAIbHBI Ha0Op OMNBITOB, JIEMOHCTPUPYEMBIX
YUHTENEM B KJ1acce, J1abopaTOPHBIX padOT U OIBITOB, BHIMOIHIEMbBIX 00YJalOIIUMUCS.

[Iporpamma paccunrana Ha 68 wacos (1o 1 yacy B Hemeno).

BBenenne B eCTeCTBEHHO-HAyYHBIE MPEIMETHI KaKk Y4eOHBIH NpPEIMET B CHCTEME OCHOBHOTO
oOuiero oOpa3zoBaHus UrpaeT QyHIaMEHTAIbHYIO pOJib B (POPMUPOBAHUU Y 00YHAIOLIUXCSI CUCTEMBI
HAyYHBIX TPEACTABICHUN 00 OKpYKalolleM MHUpEe, OCHOB HaydHOTO MHUpPOBO33peHHUs. B mporecce
W3yYEHHs] TPEAMETOB pPEIIAoTCs 3aJadd  pPa3BUTHS HWHTEJUIEKTYyaIbHBIX CIIOCOOHOCTEH U
MO03HABATEIHHBIX HHTEPECOB IIKOJHLHUKOB, OBJIA/ICHUS IMH OCHOBAMH THAJIEKTHYECKOTO MBITILICHHS,
MIPUBHUTHS BKYyCa K TIOCTAHOBKE U Pa3pelICHHIO TPOOIIEM.

CBoumu 1eNsIMH, 331a9aMy U COJIEp)KaHUEM 00pa30BaHUs MPEIMET «BBEACHUE B €CTECTBEHHO-
HAyYHBIE TPEAMETBI» CHOCOOCTBYET (OPMHUPOBAHUIO (DYHKYUOHAILHO 2SPAMOMHOU JUYHOCMU, T.€.
JUYHOCTH, KOTOPasi CIOCOOHA MCMOJIb30BaTh yXKe UMEIOIINecs Yy He€ 3HaHUSl, YMEHUSI U HaBBIKU IS
pelIeHNs MaKCUMaIbHO MIMPOKOTO JUarna3oHa >KU3HEHHBIX 33/1a4 B Pa3jIMYHbIX cepax yenoBeuecKoin
NeSITEeIbHOCTH, OOIIEHUS ¥ COLMATbHBIX OTHOUIEHUHM U KOTOpasi CIoCOOHAa OCBauBaTh HOBbIEC 3HAHUS Ha
MNPOTSKEHUU BCEU KU3HU.

N3ydyeHue BBeNeHHS B €CTECTBEHHO-HAyUHbIE MpPEIMEThl B 00pa30BaTENbHBIX YUPEKIACHUAX
OCHOBHOTO 001iero o0Opa3oBaHMsl HalpaBiICHO Ha pealM3alHio CIACAYIOIIMX JIMHUKA DPa3BUTHS
oOyuarouuxcs cpeiCTBaMu MpeaMeTa:

1) Dopmuposanue ochos Hayuno2o mupogozspenusi u @uzuveckoco mviutieHus. OCBOCHHUE
3HaHMUI 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHMS MPHUPOIbI, XapaKTEPHBIX Ul €CTECTBEHHBIX HAayK
(3KCTIEpUMEHTAIbHOM M TEOPETHYECKOM); (PU3MUECKUX SIBICHUSAX; BEIMYMHAX, XapaKTEPHU3YIOIIMX
SIBJIICHUS; 3aKOHAX, KOTOPBIM SIBJICHUS MO TUHHSOTCS.

2) Ilpoexmuposanue u npoeeoenue HAONOOCHUS NPUPOOHBIX SBICHUIL C UCHOJb30BAHUEM
HeobX00UMbIX UMepumenvbHblX npubopos. YMeHue o0padaThIBaTh pe3ylbTaThl HAONIONECHUN WU
W3MEpEeHUN U TPEICTaBISITh MX B Pa3NU4HON ¢opMe, BBISBIATH Ha 3TOH OCHOBE SMIHPUYECKUE
3aBUCHUMOCTH; IPUMEHSATH IMOJIyY€HHBIC 3HAHUS ISl OOBSICHEHUS] NMPUPOIHBIX SIBICHUN, MPUHIIUIIOB
NEUCTBUS OTACNBHBIX TEXHUYECKHX YCTPOMCTB, pemiaTh (pu3nuecKue 3aJauu.

3) Huanexmuueckuti memoo nosnanusi npupoosl. PopMHPOBaHUE MOHUMAHUS HEOOXOAMMOCTH
yCBOGHUSA (U3MYECKHMX 3HAHMM Kak sApa TyMaHUTapHOTO 00pa3oBaHus, HEOOXOIUMOCTH
00I11e4eIOBEYECKOr0 KOHTPOJISI Pa3yMHOIO HCIOJIb30BaHUS JAOCTHKEHMH HAyKH M TEXHOJOTHH JUIs
JambHEeHUIIero pa3BUTUS 00IECTBA U pa3pelieHNs II00abHBIX MPooIIeM.

4)  Pazsumue uHmMenneKmyaibHblxX U meopyeckux cnocobrnocmeti. YMEHUE CTABUTh U pa3periath
npo6saemMy Npu UHIUBUAYATbHON M KOJJICSKTUBHON IO3HABaTEIbHOM JIEATETLHOCTH.

5) [Ilpumenenue nonyuennvix 3HAHUL U YMeHUU ONs pPeuleHuss NPAKMmuYeckux 3a0ay
nosceonesnou oicusnu. OIIEHKAa pe3yabTaTOB CBOMX JEWCTBUHM, NMPUMEHEHHMsS psAga HpuUOOpoB U
MEXaHU3MOB; O0OecHeueHHe palMOHAIBHOTO M 0€30MacHOTO IMOBEAEHUS 10 OTHOIIEHHIO K cede,
oO11ecTBy, IpUpoe.

IIpu npenogaBanuu GU3MKK U XUMHUHU B 5-6 Kjaccax IOCTHXEHHE C(HOPMYIHMPOBAHHBIX BBIIIE
oOImMX JMHUM pa3BUTUS O0Oy4arOIUXCs OCYIIECTBISETCS B O0ObEME, ONpEAEIsIieMOM COJEep)KaHUEM
y4eOHOTO MpeMeTa B JAHHOM KJ1acce.



2. OO0mas XapaKTepHCTHKA y4e0HOro npeavera «BBeienne B eCTeCTBEHHO-
HAay4HbIe NpeaIMeThI».

BBenenne B ecTECTBEHHO-HAay4yHBIE MPEIMETHl BMECTe C JPYTUMH IpeaMmeTraMu  (Kypc
«OKpyXarmuil MHUp» HA4YaJbHOW IIKOJIBI, reorpadus, OHOJIOTHS) COCTaBIAET HEIIPEPBIBHBIN
IIKOJIBHBIN KYpC €CTeCTBO3HAHMS.

[TocTpoeHue IOrn4ecK CBSI3aHHOTO Kypca ONUPAETCs Ha CIIEAYIOLINE UIEU U TIOIXOIbI:

—  Ycunenue ponu meopemuueckux 3nanuii ¢ MAKCUMaJIbHO BO3MOYKHBIM CHH)KEHHEM Beca
MaTeMaTHYeCKUX  COOTHOLICHWH, Toa4ac  ycBauBaromuxcs  (opmansHo.  Mcmosb3oBanue
TEOPETHUECKUX 3HAHWH Ui OOBSICHEHUS (PM3MYECKUX SBJICHUH TOBBIMIACT pPa3BUBAIOIICE 3HAUCHHE
Kypca (pu3HKH, BeIb IKOJIBHUKHU MIPHYYAIOTCS HAXOIUTh PUYMHBI SIBICHHUH, 4TO TPEOYET CYIIECTBEHHO
00JIBIIIEH MBICTUTEIBHON aKTUBHOCTH, YEM 3aIlIOMHHAHUE (PAKTUYECKOTO MaTepHaa.

—  Tenepanuzayus yuebrnoeo mamepuaia Ha OCHOBE BEAYIIMX HJEH, IPUHLUIOB (UUKU.
3asayaM reHepanu3aliy CIyKUT IUPOKOE UCIIOIb30BaHNE 000OIEHHBIX IUIAHOB IOCTPOEHUSI OTBETOB
(A.B. YcoBa) u 03HaKOMJICHHE YYAIIUXCS C OCOOECHHOCTSIMU Pa3IUYHBIX MBICIUTEIBHBIX OTEpAIUi
(ananu3, CUHTE3, CpaBHEHHUE, 0000IIeHNE, KiTaccuUKaIus, CHCTeMaTU3aIus).

Ycunenue npaxmuueckoti manpasnennocmu u noaumexuusma xypca. C 1enpio (GOpMUPOBaHUS U
pa3BUTHs TO3HABATEJIBHOTO HMHTEpEca Y4Yalluxcs K MpeAMETy MpernojaBaHue (U3NKU BEIETCS C
IOAPOKHUM  MPHUBJICYHCHUCM JACMOHCTPAOMOHHOTO OJOKCIICPUMCECHTA, BKIIOYAOMICTO W HOPUMEPEI
IMPAKTUICCKOr0o MPUMCHCHHA q)HSquCKI/IX SBIICEHUM W 3aKOHOB. YYEHHKAMH BBITIOTHSIETCS
3HAYUTCJIIBHOC YUCJIO (i)pOHTa.]'H)HBIX OKCIICPUMCHTOB U J'Ia60paTOpHI)IX pa60T, B TOM 4YHCJIC U CBA3aHHBIX
C W3yYCHHEM TexHuW4yeckux mnpubopoB. IIpemmaraercss pemieHune 3aaad ¢ TEXHUYECKUMH JIAHHBIMH,
IMPOBCACHUEC CAMOCTOATCIBHBIX Ha6.]'IIO,Z[eHI/II71 yJaluMHUCsd IMPH BBINIOJJHEHUN UMH JOMAIIHETO 3aJIlaHuA,
OpraHu3aiis BHEKIACCHOTO UYTEHHS JIOCTYHOW HAYYHO-TOMYJISIPHOM JIUTEpaTyphl, TOUCKH (PU3UKO-
TexHu4yeckon nHpopmaiuu B Internet.

B kaudecTBe BeyIiel METOANKH IPU peaTu3aliii IPOTrPaMMbl PEKOMEHTyeTCsl UCTIOIb30BAHNE
po6seMHOro o0y4deHus. DTO CIOCOOCTBYET CO3JAHUIO IOJIOKUTEIBHOW MOTHMBAaLlMM M HMHTEpeca K
U3YyYEHHUIO NpeaMeTa, akTuBu3upyer oOydeHue. CoBMeCTHOE pelleHHe NpoOIeMbl pa3BUBAET
KOMMYHHUKa0€IbHOCTb, YMEHUE PabOTaTh B KOJUIEKTUBE, PELIATh HETPAJAULIMOHHBIE 3a/1a4, UCTIONb3YS
pUOOPETEHHBIE IPEAMETHBIE, MHTEIUICKTYalIbHbIE U O0IME 3HAHUS, YMEHUS U HABBIKU.

Ha orane BBeneHHMs 3HAHUH MCHOJIB3YETCS TEXHOJOIHMS IPOOJIEMHO-IHAIOr HYECKOTO
oOy4yeHHUs, KOTOpas MO3BOJISIET OPraHU30BaTh HCCIEIOBATENbCKYI0 pabOTy ydalluxcs Ha YpoKe U
CaMOCTOSTEJIbHOE OTKphITHE 3HaHMM. Ha ypoke BBeJEHUS HOBBIX 3HaHMH IHOCTAaHOBKA IPOOIEMbI
3aKJII0YAETCsl B CO3JIaHMM YYUTeNIeM MPOOJEeMHON CUTYyallud M OpraHu3aluy BbIXOAA U3 HEe OJJHUM U3
Tpex cnocoOoB: 1) yuurenbs cam 3a0CTpseT NPOTHBOpeUYME MPOOIEMHOM CHUTyallud W cOOOIIaeT
npobiemMy; 2) y4eHUKH OCO3HAIOT IPOTUBOpEUHE U (HOPMYIHPYIOT NpodiieMy; 3) yuuTenb AUAIOrOM
no0yX/1aeT Y4EHUKOB BbIIBUTATh U IPOBEPSTH TUIIOTE3bI.

3. Mecto yueOHOro npeiMeTa B yueOHOM ILJIaHe

BBeneHue B ecTeCTBEHHO-HAYYHBIC IPEMETHI B OCHOBHOM IIIKOJIC U3y4aeTcs B 5-6 Kilaccax.
Y4eOHblii TUIaH HA ATOM 3Tarne 00pa3oBaHus cocTaBisgeT 68 yueOHbIX YacoB U3 pacuéra 1 yac B HEJEIO.
B cooTtBercTBHE ¢ 0a3uCHBIM Y4eOHBIM TIJIAHOM KYpPCY BBEJIEHUSI B €CTECTBEHHO-HAy4YHbBIC
MpeIMETHI MPEeAIeCTBYeT Kypc « OKpyXKarolIuii MUp», BKIIFOYAIOIINI HEKOTOPBIE CBEACHUS U3 001acTu
¢bu3uK U acTpoHOMHH. B CBOIO ouepenb, colep)KaHUE Kypca BBEACHHUS B €CTECTBEHHO- HayudHBIE
MpeIMeThl B OCHOBHOM IIKOJIE TPECTaBIIsAeT coOO0M MpOmeneBTUYECKHI dTan U3ydeHus] PU3NIECKUX,
XUMHUYECKUX M ECTECTBEHHO-HAyYHBIX 3aKOHOMEPHOCTEH, Teopuid, 3aKOHOB, TUIIOTE3 B CPEIHUX
KJlaccax, SIBJSISICh 03HAKOMUTENFHBIM 3B€HOM B CUCTEME HEMPEPBHIBHOTO (PM3UUECKOTO M €CTECTBEHHO-
Hay4yHOTO 00pa30BaHMs U OCHOBOU AJIsl MOCIIEAYIOIIET0 H3ydeHus (PU3UKHU U pa3zelieHus Ha mpodumm,
HaynHag ¢ 8 Kjiacca.

4. JIM4HOCTHBIE, MeTaNpeIMeTHbIE U MPeAMeTHbIE Pe3yJIbTAThI 0CBOECHHS
yueOHOro npeamera «BBegeHue B eCTeCTBEHHO-HAy4YHbIe
npeaMersl. Puzuka. XumMusa»



Juunocmuvimu pesynomamamu N3y4eHUs NMpeIMETa SABISAIOTCA CIEAYIOLUE YMEHUS:

Oco3HaBatb €AMHCTBO M  LEJIOCTHOCTb  OKPYXKAIOLIETO  MHpA,

BO3MOYKHOCTH €I I03HaBAEMOCTH U OOBSICHUMOCTH Ha OCHOBE
JOCTHKCHUM HAYKU.
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE!

- BbIpa0aThIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC JKU3HEHHBIC
BOIIPOCHI, KOTOPBIE CTABUT JINYHBIN )KU3HEHHBIHN OIIBIT;

- YUUTBCS MpPU3HABATh NPOTUBOPEUMBOCTh U HE3ABEPLIEHHOCTH CBOMX
B3IJIJIOB Ha MUP, BO3MOKHOCTb UX U3MEHEHHUSI.

VY4YuThCS WCHONB30BATh CBOM B3TJISABI HA MHUDP IS OOBSCHEHHS DAa3IMYHBIX CHUTYalWH,
pelIeHNs BOSHUKAIOIIMX IPO0JIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHI, HAXOJUTh M H3ydaTh B Y4EOHHMKAaX IO PasHBIM IpeaIMeTaMm
Marepuai (13 MakCUMyMa), UMEIOIINI OTHOIIIEHHE K CBOMM MHTepecaM. M cIosib30BaTh CBOM UHTEPECHI
JUId BBIOOpA MHAMBHIYaJIbHOM 00pa30BaTeIbHON TPACKTOPUH, MOTEHIMAIbHOM Oynyiel npogpeccuu u
COOTBETCTBYIOIIETO MPOPHIHLHOTO 00pa30oBaHUsI.

[IproOpeTrath ONBIT y4acTus B JIe1axX, IPUHOCAIINX MOJIb3Y JIIOIIM.

OneHuBaTh KU3HEHHBIE CUTYAIIMHU C TOYKU 3peHUs 0€3011acHOro 00pasa KU3HHU U COXPaHEHUS
310pOBbsl. YUHUTbCA BBIOMpATh CTHJIb MOBEAEHHUS, NMPHUBBIYKU, OOECreunBaome 0e30macHblii 00pa3
KHU3HU U COXPAHEHUE CBOETO 37I0POBBS, a TAKXKe OJM3KUX JHOAEH U OKPYKAIOLIHUX.

OneHnBaTh HKOJOTMYECKUH PHUCK B3aMMOOTHOIICHHMI 4YesloBeKa M IpHupoasl. POpMHUpPOBATH
HKOJIOTMYECKOE MBIIUICHHE: YMEHHE OLIEHUBATh CBOIO JESTENBbHOCTh U MOCTYNKU IPYTHX JIOAEH C
TOYKH 3PEHUS COXPAHEHUSI OKPYKAIOIIEH Cpeibl.

Cpedcmeom pazeéumus TAYHOCTHBIX PE3yJIbTAaTOB CIYXHUT y4eOHBIH MaTepuan u, Ipexse
BCEro, MPOJAYKTHUBHbIC 3aJJaHNs yueOHUKa, HalleJIEHHbIEC Ha:
- (hopMHpoBaHNE OCHOB HAYYHOT'O MUPOBO33PEHUS U (PU3NUECKOTO MBIIILICHMS,;
- BOCITUTaHKEe YOKJCHHOCTH B BO3MOXKHOCTH IUAJIEKTUUYECKOTO MIO3HAHUS IPUPOIbI;
- pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH.

Memanpeomemnpimu  pe3ynbTaTaMd  M3y4YeHHs Kypca  sBisercs  (OpMHUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (Y'Y ).

Pezynamuenvie YV/:

CamoctoarenbHo oOHapyxkuBaThb M (GOpMYyIUpOBaTh MpodiieMy B  KIAcCHOM W
WHJIMBHIYAIBHOW Y4eOHOH JIEATEIHHOCTH.

BoiaBurate Bepcuu peiieHusi npoOiemMbl, 0CO3HABAaTh KOHEYHBIM pe3yibTar, BHIOUPATh U3
MIPEII0’KEHHBIX CPEACTB U UCKATh CAMOCTOSITENIBHO CPEJCTBA JOCTHIKEHUS LEIH.

CocTaBnsiTh (MHAUBUIYAIBHO WM B TPYIINE) IUIAH PEIIeHUs TPOOIeMBbl.

PaGoras o npeioxkeHHOMY U (MJIH) CAMOCTOSITENIbHO COCTaBIIEHHOMY IIJIaHY, UCIIOJIb30BAaTh
Hapsily C OCHOBHBIMH CpEACTBAMHM U JOTOJHUTENbHBIC: CIIpaBOYHAs JUTEparypa, (usnueckue
pUOOPHI, KOMITBIOTEP.

[1naHupoBaTh CBOIO MHAWBUIYATbHYIO 00PAa30BaTENbHYIO0 TPACKTOPHIO.

PaGorath 1O CaMOCTOSITENPHO COCTABJICHHOMY IUIaHY, CBEpPASACh C HUM U IIENIBIO
JesITeNbHOCTH, UCIIPABIISAS OIIUOKH, UCTIONB3YsS CAMOCTOSITENIFHO M0I00paHHbIE CPECTBA.

CaMocCTOATEHbHO 0OCO3HABATh MPHUYMHBI CBOETO yCIeXa WM HeycleXa U HaXOAUTh CIIOCOObI
BBIXOJIa U3 CUTYallUU HEycIexa.

YMeTh OIleHHMBaTh CTENEHb YCHENIHOCTH CBOEH WHIUBUIAYalIbHOW 0O0pa30BaTeNbHOM
JeSITETbHOCTH.

JlaBaTh OIIEHKY CBOMM JMYHOCTHBIM KaueCcTBaM M YepTaM XapakTepa («KakoB s»),
OTIPEJICNIATh HAMPABJICHHS CBOETO Pa3BUTUS («KAaKUM s XOUy CTaTh», «4TO MHE Ui ITOTO HAJO
CCIIAThy).

Cpeocmeom ¢hopmuposanus peryasTUBHbBIX Y VY]] CIyKUT COOMIOJCHHE TEXHOJIOTUH
MpoOJeMHOTO JAMajora Ha JTale H3YYeHHUS HOBOTO MaTepuala U TEXHOJOTHS OLIEHWBaHUS
00pa30BaTeNbHBIX JOCTHKEHUN (YI€OHBIX YCIIEXOB).
¢bopmy uKkcanu U npeacTaBIeHUsI UHPOPMAIHH.

Hcnonb30BaTh pa3nuuHble BUIBI YTCHUS (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEILHOE,
IIOMCKOBOE), IPUEMBI CITYIIAHMUS.




CaMoMy co3aaBaTh WCTOYHUKA HHQPOPMAIUU PA3HOTO THIMA WU I PA3HBIX
ayIUTOpUH, COONII0IaTh MpaBuUiia HHPOPMAITMOHHOW 0€30TTaCHOCTH.
YMeTh UCTIONB30BaTh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIC TEXHOJIOTHHA KaK WHCTPYMEHT JUIS
JNOCTHIKEHHSI CBOMX IIeJiell. YMeTh BHIOMpaTh aJeKBaTHBIC 3ajJade MPOTrpaMMHO-aIapaTHbIC
CpEeACTBAa M CEPBHUCHI.

Cpedcmeom opmuposanus MO3HABATEIBHBIX Y Y J[ CIyXUT yd4eOHBI MaTepuanl u
MIPEKJIE BCETO MPOAYKTUBHBIC 3a/I1aHUs ydeOHHUKA, HAIICJICHHBIC Ha!

- POCKTUPOBAHKUE W MPOBEJICHUE HAOIIOJICHUS MPUPOIHBIX SBICHUHN C
MCII0JIb30BaHNEM HEOOXOIMMBIX H3MEPUTEIBHBIX TPHOOPOB;

- BOCITUTaHKE YOSIKIEHHOCTH B BO3MOXKHOCTH IUATICKTHYECKOTO TIO3HAHUS IIPUPOJIBI,

- NPUMCHCHHUE TIOJMYYCHHBIX 3HAHUW M yYMEHUU I pPEUICHUS

MPAKTUYECKUX 3a/1a4 TIOBCCIHEBHOM JKU3HH.

Kommynuxkamuenvie YVJ/I:
OTtcTauBasi CBOIO TOUKY 3pE€HHUSI, IPUBOJAUTH APTYMEHTHI, MIOTBEPKAast UX (paKTaMu.

B auckyccum ymeTh BBIIBUHYTH KOHTPApryMEHTHI, MepedpasupoBaTh CBOIO MBbICITH
(BnasieHre MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH).

YYuThCS KPUTHUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, YMETh IMPHU3HABATh OIIMOOYHOCTH
CBOEr0 MHEHHS (€CJI OHO TaKOBO) U KOPPEKTHUPOBAThH €TO0.

Paznuuyath B NMHMCbMEHHON M YCTHOM peudn MHEHHE (TOUKY 3pEeHHMs), JOKa3aTelbCTBa
(aprymeHTsl, (hakThbl), TUIOTE3bI, aKCHOMBI, TEOPHH.

YMeThb B3TJIIHYTh HAa CHUTYallMI0 C WHOW TO3WIIMM U JOTOBApPHBATHCSA C JIIOJbMU HHBIX
TO3UILIH.

Cpeocmeom gpopmuposaruss KOMMYHUKATUBHBIX Y Y]l CIyXUT COOMIOIEHNE TEXHOJIOTUH
mpoOsIeMHOTO rasora (MoOyKIAIoMUi W TIOIBOSIINI TUAJIOT) U OpraHu3aius paboThl B MajbIX
rpynmnax, a Takke UCIOJIb30BaHUE Ha YPOKaX EMEHTOB TEXHOJOTUH MPOTYKTUBHOTO YTEHHUS.

Ilpeomemuvimu pesynvmamamuy V3y49eHus MpeaIMeTa sIBISIOTCS CIEAYIOUIUE YMEHUS:
Dopmuposanue 0CHO8 HAYYHO20 MUPOBO33PEHUSA U PUZULECKO20 MbLULTEHUSL
- pa3MyaTh SKCIIEPUMEHTAIBHBIA U TEOPETUUYECKHI ClI0COO O3HAHMSI TPUPO/IBL;
- XapaKTepU30BaTh MEXaHUYECKOE ABM)KEHHE, B3aUMOJICHCTBUS U
MEXaHUYECKUE CHUJIbI, IOHATHE 00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA U TPEX
COCTOSIHUSIX BELIECTBA.

Ilpoexmuposanue u npogedeHue HAOMOOEHUsT NPUPOOHBIX SABIEHUL C UCNOTb308AHUEM
HE0OX0OUMbLX UBMEPUMETbHBIX NPUOOPOS:
- OIICHUBATh A0COJIIOTHYIO MMOTPEITHOCTh MU3MEPEHHS, IPUMEHSTh METO/I PSIOB;
- NPOBOJIUTh HW3MEPEHUE CHWJIBI TSDKECTH, CHJIBl YIIPYrOCTH, CHIJIBI TpPEHUS;
HaOJII0/ICHUE 3aBUCUMOCTH JaBJICHHSI CTOJIOA JKUIKOCTH B 3aBUCUMOCTH OT IJIOTHOCTH JKUIAKOCTH U
BBICOTBI CTOJIOA XKUIKOCTH, HAOIIOICHHE JCHCTBUS BBITATKHBAIOIICH CHUJIBI M €€ H3MEpPCHHE.

Huanexmuueckuti Memoo no3Hanus NPUpoobl.

- ONepUpoBaTh  MPOCTPAHCTBEHHO-BPEMEHHBIMHM MacIITabaMu MUpa,
cBeleHUsIMH 0 cTpoeHHH COJIHEYHOM CUCTEMBI U NMPE/ICTaBIEHUSIMU 0 €€ (POPMUPOBAHUU;

- 000CHOBBIBATh B3aMMOCBSI3b XapaKTepa TEMIOBOrO IBMKEHHUS YaCTUI] BELIECTBA
U CBOMCTB BEILIECTBA.

Pazsumue UHMEIEKMYAJIbHBLX U MEOPUECKUX cnocobnocmeil:

- paspemiath yueOHyr0 HpobiaeMy HpU BBEJICHHM MOHATUS CKOPOCTH, IUIOTHOCTH
BEILIECTBA, AHAJIM3€ IPUYUH BO3HUKHOBEHHMS CHUJIBl YIPYTOCTH M CHUJIBI TPEHHs, OIIBITOB,
MIOATBEPKIAIOIINX 3aKOH [lackans, CylmecTBOBaHNE BBITAIKUBAIOLIEH CUJIBL.

IIpumenenue nonyYeHHbIX 3HAHUU U YMEHUN OA peuleHus NPaKmuyeckux 3a0ay
NOBCEOHEEHOU IHCUZHU

- OTIPE/ICISATH LIEHY JeTICHUST U3MEPUTEIHHOTO Nproopa;
- U3MEPATh Maccy U 00BbEM Tella, TeMIepaTypy Teja, MIOTHOCTh TBEPABIX TEN U KUAKOCTEH;
- Ha TpaKTHKE MPUMEHSATh 3aBHCUMOCTh OBICTPOTHI Tpouecca Auddysuu ot



TEMIIEPATyphl BEILIECTBA, YCIOBUE IIJIABAHUS TEIL
[Iporpamma mpemycMarpuBaeT (pOpMUPOBAHUE Yy MIKOJHLHUKOB CIEAYIONINX OOIIeydeOHBIX
YMEHHIA U HaBBIKOB, YHUBEPCATBHBIX CIIOCOOOB JCATEIHPHOCTH M KIIFOUEBBIX KOMIIETCHITHIA:
Ilo3nasamenvhas oesmenvbHOCb

- HCIIOJIb30BAHUE ISl IO3HAHUS OKPY’KAOIIETO MUPA Pa3IMYHBIX €CTECTBEHHO-HAYYHBIX
METOJIOB: HAOJI0IEHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJICTUPOBAHHE;

- dbopMupoBaHHEe yYMEHUN pasznuyarh (AKThl, TUINOTE3bl, MPHUYUHBI, CIICICTBUS,
JI0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

- OBJIAJICHHUE aJICKBATHBIMU CIIOCOOAMH PEIICHUS] TEOPETUUYECKUX M IKCIIEPUMEHTAIBLHBIX
3a/1a4;

- MPUOOPETEHUE OIBITA BBIIBIKEHUS THUTIOTE3 I OOBSICHCHHSI U3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHON MTPOBEPKH BBIJIBUTAEMBIX TUIIOTE3.

HnpopmayuonHo-kOMMYHUKAMUBHASL OesIMENbHOCb.

- BIIQJICHHE MOHOJIOTHYECKOW U JIMAJOTUYECKOW PEuYblo, pa3BUTHE CIIOCOOHOCTH
MMOHUMATh TOYKY 3pE€HHUs COOECeTHNKA U MPU3HABAThH IIPABO HA MHOE MHEHUE;

- WCTIOJIb30BAHUE JIJIsI PEIICHUS MO3HABATEIHHBIX 1 KOMMYHUKATUBHBIX 33714 Pa3JIMUHBIX
HMCTOYHUKOB HH(OpMAIUU.

Pedghnexcusnasn oesmenvnocmo:

- BJIaJIeHHE HAaBBIKAMH KOHTPOJISI ¥ OTICHKH CBOEH JIeATeTLHOCTH, YMEHUEM MPEABUICTh
BO3MOYKHBIE PE3YJIbTAThl CBOUX JEHCTBUN;

- opraHu3anus yueOHOM JesITeNbHOCTH: TOCTaHOBKA 1I€JY, INIAHUPOBaHUE, ONpe/iesIeHHe
ONTUMAIFHOTO COOTHOIIICHHMSI IIEJIA U CPEJICTB.



o. Conepxanue yueOHOro Kypca «BBe/ieHue B eCTeCTBEHHO-
Hay4Hble npeaMeThbl. ®uzuka. Xumus»

Conepxanne y4eOHOTO TMpenMeTa COOTBETCTBYeT DenepaibHOMY TOCYIapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAPTy OCHOBHOTO 00111ero 0Opa3oBaHUsl.

B naHHO#l wacTu mporpaMMbl OTpeZeNieHa MOCIe0BATEeIbHOCTh U3YYCHHUS YUEOHBIX TEM B
COOTBETCTBUU C 337a4yaMH 0OydeHus. YKa3aH MUHUMAJbHBIN [1€PEUYEHb JIEMOHCTPALUi, IPOBOAUMBIX
YUHTEJEM B KJ1acce, J1abOpaTOPHBIX padOT U OIBITOB, BHIMOIHIEMbIX YUEHUKAMU.

5 kJaace
Beenenue

IIpupona xuBas u HexuBad. SIBieHHs npupoisl. YenoBek — 4dacTe npupoisl. BiusHue
yesioBeKka Ha npupoy. Heo6xoauMocTs u3ydeHus mpupoabl U OEpexHOro OTHOIIEHUs K Hel. OxpaHa
npupoabl. dusmka u xumust — Hayku o npupoje. Uto uzydaer pusuka. Tena u BemectBa. Uto nzyuaer
xumusi. HayuHble MeTOAbl HW3yueHUs TPUPOJIbI: HAONIOJEHUE, OIBIT, TEOpUs. 3HAKOMCTBO C
MpOCTEHINM (HU3UIECKUM U XUMUYECKUM 000pyaoBaHueM (mpobupka, koJyida, 1abopaTOpHBIN CTakaH,
BOPOHKA, MUIETKA, IIMAaTeNb, IJJACTMACCOBBIA U METAJUIMYECKUH IITATUBBL, AepKaTeb A1 POOUPOK).
HarpesarenbHbiii nprdop, ocoO0eHHocTH miameHu. [IpaBuna HarpeBanusl BemiecTBa. M3MeputenbHble
pUOOPHI: IMHENKA, U3MEPUTENbHAs JIEHTa, BEChl, TEPMOMETP, MEH3ypKa (€ANHULIBI U3MEPEHUH, 1IKaJia
npudopa, IieHa AeJIeHus, IPeesl U3MEPEHHH, TTpaBuiIa TOJIb30BaHUM).

JlaGopatopubie pabOTHI

e OmnpeneneHue pazMepoB HU3NIECKOTO TEA.
e lI3mepenune o0beMa KUIKOCTH
e li3mepenune oO6bema TBEPAOTO

Tena.

Tena u BemecTBa

XapakTepucTUKu Tenl U BemecTB (dopma, oObeMm, IBeT, 3amax). OpraHudeckue U
HEOpraHUyYecKre BellecTBa. TBeproe, JKUIKOe M Ta3000pa3HOE COCTOSHHS BemlecTBa. Macca Tena.
Macchl pa3nu4HbIX TE B Mpupoje. ITaloH Macchl. Becwl. Temnepatypa. TepmomeTpsl.

Hemumocth BemiecTBa. Mosiekynbl, aToMbl, HOHBI. IIpencraBieHue o paszmepax 4YacTHIL
BemlecTa. JlBmkeHue wyacTul BemlecTBa. CBs3b CKOPOCTH JBMXKEHHMS YacTHL C TEMIEPATYpOH.
Huddy3us B TBepIAbIX Tenax, *KUAKOCTIX U razax. B3aummoneicTBuEe yacTHIl BellecTBa M aTOMOB.
[losicHeHMe CTpOeHUs U CBOMCTB TBEPIBIX TEJ, KUIAKOCTEH MU ra30B C MOJIEKYJISPHON TOUKH 3PEHHUS.
Crpoenue aroma 1 HOHAa. XUMUYECKHUE JIEMEHTHI (KUCIOPO, a30T, BOJAOPO/I, )KEJIe30, ATFOMUHUNA, MEIb,
dbocdop, cepa). 3Haku XUMHIECKHX neMeHTOB. [lepnonnueckas cucrema /.M. Menneneena.

[IpocThie 1 ciioxHbBIE BellecTBa (KUCIOPO/I, a30T, BOJIA, YIIIEKUCIIBIN Ta3, MOBapEeHHAas COJIb).

Kucnopon. I'openne B kuciopone. @otocunre3. Bogopoa. PactBopsl u B3Becu. Boga. Bona

Kak pactBopureiib. OUnCcTKa NpUpOIHOM Bobl. Bo3ayx — cmeck ra3oB. [1noTHOCTE BemecTsa.

JlaGopatopHbie pabOTHI

CpaBHEHHUE XapaKTEPUCTUK (PU3HUECKUX TEIL.
e HalGmronenue pa3nu4HbBIX COCTOSHUI BEIIECTBA.
e l3mepeHue TemmepaTyphl BOJIBI M BO3IyXa.
e HalGmronenue nenuMoCTH BEIIeCTBa.
e HaGmonenue snenus muddysun.
e HaGmroneHnue B3auMOICHCTBUS YACTHI] PA3IMNIHBIX BEIIECTB.
e HaGmronenue ropeHus.
e PazgeneHue pacTBOPUMBIX H HEPACTBOPUMBIX BEIIECTB (PHUIETPOBAHHEM.
e OrmnpeneneHue IIOTHOCTH BEIIECTBA.

Bsaumonelicteue ten
W3menenne ckopocTd U GOpMBbI TeT IPU MX B3auMmojieiicTBuu. [leiicTBue U MpOTUBOIECHCTBHE.
Cuna xak XxapakTepucTuUKa B3auMojeicTBus. J(nHamomerp. HplOTOH — eauHMIIA M3MEPEHMS CHIIBI.
Nuepuus. [IposBnenue nHepuuy, NpuMepsl €€ yuera U IpuMeHeHus. Macca Kak Mepa HHEPTHOCTHU.
I'paBuTanimonHoe B3aumojeiicTeue. ['paBuranmoHHoe B3aumojeiictBue u Bceenennas. Cuna
TSODKECTH. 3aBHCHMOCTb CHJIBI TSDKECTH OT Macchl.OJIEKTpHueckoe B3aumojeiictBue. OObsicHEHUE
JJIEKTPUYECKOTO B3aUMOICUCTBUS HA OCHOBE JICKTPOHHOU TEOPHH.




Onextpuszanus Ten TpeHueM. llepepgaua 3aeKTpUUECKOro 3apsja NpPU CONPUKOCHOBEHUHU.
B3aumoneiicTBue 0JHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.

MaruuTHO€e B3aumoaeicteue. [1ocTosHHBIE MATHUTHI, UX ACHUCTBUE HA kKeJe3Hble Tena. [1omrockl
MarHuToB. MarHuTHble CTpenku. 3emis Kak MarHut. OpueHTHpoBaHHe o kKommacy. [IpumeneHue
IIOCTOSIHHBIX MarHuToB. Cuiia TpeHHUs. 3aBUCUMOCTb CHJIBI TPEHMSI OT CHJIbl TSDKECTM M KauyecTBa
00paboTku moBepxHOCTeil. Posb Tpenust B mpupoye u Texuuke. CrocoObl YCHICHUS W OCIA0ICHUS
TpEHHUSL.

Hedopmarnus. Paznuansie Buas! nedopmarmu. Cuina ynpyrocT, ee HarpaBleHHe. 3aBHCUMOCTh
CWJIbl YOPYTOCTH OT JedopMmanuu. JlaBieHue Tena Ha ONopy. 3aBUCUMOCTb JIABJICHHS OT IUIOIIAAU
onopsl. [lackans — enuHuna uaMepenus aasiaeHus. llepenaua naBneHus KUIKOCTSIMU U Ta3aMH. 3aKOH
[Tackans. JlaBnenue Ha riyoune xuakoctu. CooOIaronuecs: cocyibl, UX IpUMEHEHNEe. ApTepHalbHOe
naBieHue. JlefcTBue >KUAKOCTEH Ha TMOTPY)KEHHOE€ B HHUX TeNO. ApPXHMMEIOBa CUJia. 3aBHCHUMOCTH
apX1UMeIOBOM CHIIBI OT pOJAa KUAKOCTU U OT 00beMa MOTrPYKEHHOH YacTH Teja. YCIOBHS IJIaBaHUS
Tell.

JlabGopatopHbie pabOThI

e HaGmoneHre BOSHUKHOBEHUS CUIIbI YIIPYTOCTHU MU JepopMalnu.
e lI3mepenue cuibl.

e lI3mepeHune cuibl TpeHUS.

e HaOmonenue B3aMMOJICHCTBHS HAAIEKTPU30BAHHBIX TEIl.
e HaOmroieHue MarHuTHOTO B3aUMOICHCTBUSL.

o OrmpeneneHue JaBiIeHUs TENA Ha OTIOPY.

e l3MepeHHe BHITATIKUBAOIIEH CUIIBI.

e Ot yero 3aBUCHUT BHITAIKKBarOIIas (apxuMe10Ba) cuia?
¢ BrisicHeHue ycnoBus 1j1aBaHus Tell.

Du3zuueckue u XuMuieckue A6/1eHusl
MexaHudecKkue sIBICHUS

[lonsiTue 00 OTHOCUTENBHOCTH MEXaHMYECKOro JBIKEHHsS. Pa3zHooOpasHble BH/IBI
MEXaHUYECKOTO JBIDKEHHUS (MPSAMOJIMHEHHOE, KPHUBOJUHEHHOE, [BIKEHHE [0 OKPYXHOCTH,
KoJebartenbHoe). MexaHuyeckoe IBMKEHHUE B rpupojie U Texuuke. llyTs u Bpems nsuxenus. CKOpoCTb
nBUKeHHs. PaBHOMEpHOE, YCKOPEHHOE U 3aMEJJIEHHOE JIBIKEHUS.3BYK KaK HCTOYHHUK MH(pOpMaIK 00
okpyxaromieM mupe. Mcrounuku 3Byka. Konebanue — He0OX01MMOe yClIOBHE BO3HUKHOBEHHS 3BYKA.
OTtpaxenue 3Byka. 9x0. ['os10¢ u ciyx, ropTadb U yxo.

JlaGopatopHbie pabOTHI

¢ Brruncnenue ckopoctu Opycka.
e HaGmoneHre OTHOCUTENBHOCTH JBHKEHHUSI.

L4 Ha6J'IIOI[eHI/Ie HCTOYHHUKOB 3BYKaA.

TennoBbie siBIEHUS

N3menenne o0beMa TBEPBIX, KUAKUX U Ta3000pa3HbIX Te MPHU HArPEBAHUHU U OXJIAXKICHHUH.
VY4eT TernnoBOoro paclMpeHus: U UCIOIb30BaHKuEe ero B TexHuke. [lnaBnenue u otBepaeBanue. TasHue
CHera, 3aMep3aHue BO/JIbl, BBIIUIABKA YyTryHa U CTaJM, U3TOTOBJICHHE JAeTalell oTiauBKOW. VMcnapenue
xuakocter. (Oxmaxaenne xuakoctel npu ucnapenuu.) Konnencanus. Temnonepenaya.

JIaGoparopHblie pabOThI

e HaOmronenue n3mMeHeHus: 00beMa )KUIKOCTEH U ra30B IPU HarpEeBaHUM M OXJIAKICHUH.
o HaOnronenue u3MeHeHUs JUIMHBI TeJla IPY HarpeBaHUM U OXJIAXKICHUH.

e HarpeBanue CTeKITHHOH TPYOKH.

¢ OTIMBKA UTPYLIEUYHOTO COJIATHKA.

o HaOnronenue 3a rnjaBJieHUEM CHETa.

e Ot 4ero 3aBUCUT CKOPOCTb UCHIAPEHHUS JKUJKOCTHU ?



o HaOnronenue oxyaxaeHus ’KUIKOCTH IPH UCTIAPECHHUH.
¢ HaOGnronenue TermionpoBoAHOCTH BOBI U BO3/AyXa.
B pe3ynbTare uzyueHus npenMera B S Kiacce 0OydarOUIMiicS HAYYHMTCS:

MexaHnn4decKue IBICHUS

*  pAacro3HaBaTh MEXaHUYECKHE SBIICHUS H OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIC
CBOMCTBA WJIM YCIOBUS MPOTEKAHUS OSTUX SIBJICHUN: PaBHOMEPHOE IMPSMOJIMHEHHOE BIKEHHE,
CBOOOJHOE TaJICHUE TeJl, WHEPIHS, B3aUMOJICHCTBHE TEJ, Mepeaada JaBJICHHS TBEPABIMU TElaMH,
JKHAKOCTSIMHM U Ta3aMH, IJIaBaHuE TEII,

*  OIKCHIBATh W3YYCHHBIC CBOMCTBA TEN UM MEXAaHUYECKHE SIBJIICHUS, UCIOJIB3Ys (pusmyeckue
BEJIMYUHBI: TyTh, CKOPOCTh, Macca Tella, IJIOTHOCTh BEIECTBA, CUJIA, JABJICHHE, CUJIa TPEHHS; NpU
OTIMCAaHWHU TIPABHILHO TPAKTOBATH (DU3MUYECKUN CMBICI HCIOJB3YEMBIX BEIUYWH, UX O0O3HAYCHHS H
€AMHUIBI U3MEPEHUS;

*  aHANM3UPOBATH CBOMCTBA TEJI, MEXaHUYECKUE SBJICHUS M MPOIECCHI, UCTIONB3Ys (U3UUECKUE
3aKOHBI: 3ak0oH [lackais, 3akoH Apxumena;

*  pemiaTh 33/1a4M, UCTIOIB3Ys (OPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BETUYHHBI (ITyTh, CKOPOCTD,
IUIOTHOCTh BEUIECTBA, JABJICHWE); HAa OCHOBE aHallM3a YCJIOBHUS 3a/Jadl BBIACIATH (PU3NYECKHE
BEJIMYUHBI U POPMYIIbI, HEOOXOIUMBIE JJIs €€ PEIICHHS, U TIPOBOAUTH PACUETHI.

OO0yuaromuiicst TOTYYUT BO3MOKHOCTh HAYIUTHCS:

*  HCIOJB30BaTh 3HAHUS O MEXAaHWYECKUX SIBJICHUSX B TIOBCEAHEBHOM JKU3HU IS O0OECTIeUeHUS
0€30macHOCTH TPU OOpameHnu ¢ MpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMHM, IJII COXpPaHEHUS
3/10pOBbsI U COOMIOICHNS HOPM SKOJIOTMYECKOTO TMOBEICHHS B OKpYXKaIoleil cpene;

*  MPUBOJUTH MPUMEPHI MPAKTUUYECKOTO MCTOIB30BaHMs (M3MUECKUX 3HAHUH O MEXaHWYECKUX
SIBJICHUSX U (PU3MUECKHUX 3aKOHAX;

* mnpuémam noucka u (GOpPMYTUPOBKHU JTOKA3aTENbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKHUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKU YCTAaHOBJIECHHBIX (DAKTOB;

* pazpemaThb MpoOJieMy Ha OCHOBE HMEIONIMXCS 3HAHMM 10 MEXaHHUKE C HCMHOJb30BaHUEM
MaTeMaTHYeCKOro anmnapara, OleHUBaTh PEabHOCTh MOJyYEHHOTO 3HaUeHUs (PU3UUECKO BEIUYUHBI.

TenoBEIC ABICHUS

*  pacmo3HaBaTh TEIUIOBHIC SIBJICHUS M OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCIIOBUSI TPOTEKAHUS ITHUX sIBJICHUI: muddy3us, n3mMmeHeHne oobEMa Tell Ipy HarpeBaHUH
(oxnakaeHun), OONbIIAsl CKUMAEMOCTh Ta30B, Maylasg CKHUMAEMOCTh JKHUIKOCTEH W TBEPABIX TEI;
WCIIapeHue, KOHJEHCAllUs, IUIaBJICHWE, KPHUCTAJUIM3allus, KHUIICHHWE, pas3JIMYHble  CIIOCOOBI
TeIIoNepeaayu;

*  OIMCHIBATh M3yYEHHBIE CBOKMCTBA TEJI M TEIJIOBBIC SIBJICHHS, UCTIOJIb3Ys (PU3UUECKYIO BETNUHHY
- TeMIIepaTypa;

* aHAJIM3UPOBATH CBOMCTBA TEJ, TEIIJIOBBIC ABJICHUS U ITPOIIECCHI;

*  pa3nIMyYaTh OCHOBHBIC ITPU3HAKH MOJICTICH CTPOEHUS Ta30B, KUIKOCTEH U TBEPIBIX
ten; OOyyaronuiicss HOTYyYUT BO3MOKHOCTD HAyYUThCS:

*  HCIIOJB30BaTh 3HAHMSA O TEIUIOBBIX SBJIEHHUSIX B IIOBCEIHEBHOM JKM3HH I OOecIedeHus

0€30MacHOCTH TpH OOpalleHuu ¢ MpuOOpaMu M TEXHUYECKHUMH YCTPONCTBAMHU, ISl COXpaHEHUs
3JI0pPOBbSI U COOMIOICHUS HOPM HKOJIOTMUECKOTO TMOBECHHS B OKPYXKAIOIIEH cpee;
*  TPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHUSA (DU3MUECKUX 3HAHHH O TEMJIOBBIX
SIBJICHUSX;
e mpuéMaM moucka U (GOpPMYIHUPOBKU JOKA3aTENBCTB BBIIBUHYTHIX THIOTE3 U
TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMITMPHUECKU YCTAHOBJICHHBIX (DAaKTOB;
*  paspemarh IpobieMy Ha OCHOBE UMEIOIINXCS 3HAHUM O TEIUIOBBIX SBICHUSX.

ONEKTPUYECKUE U MATHUTHBIC SIBIICHUS

*  pacmno3HaBaTh U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOICTBA HITU YCIIOBHS
IIPOTEKAHUS ABJICHUN: 3JIEKTpU3aLUs TEJI, B3aUMOJACUCTBUE 3apsA 0B, B3aUMOICHCTBUE MarHUTOB;

*  AQHAIM3UPOBATb CBOMCTBA TeJ, DIEKTPOMATHUTHBIC SBICHHUA U
nporiecchbl; O0yJarouIuiics MoJIy4YuT BO3MOKHOCTh HAYUYUTHCS:

*  HCIIOJIb30BaTh 3HAHUS OO DJIEKTPOMArHUTHBIX SIBICHUSX B IIOBCEJHEBHON JKU3HU IS
oOecrieyeHns 0€30MAaCHOCTH NpPU OOpaIleHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOWUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHUSI HOPM SKOJIOTHYECKOTO TTOBEICHUS B OKPY)KAIOLIEH cpene;




* MPUBOJUTH  TNPUMEPHl  MPAKTUYECKOTO  HCIOJIB30BAHHS  (U3MYECKUX  3HAHMHA O
3ﬂeKTpOMaFHI/ITHbIX SIBJICHUSAX,
* mpuéMam Moucka u GOpMYyITHPOBKH JTOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYECKUX
BBIBOJIOB HA OCHOBC 3MHI/IpI/I‘-IeCKI/I YCTaHOBHGHHBIX (baKTOB;
* paspemiath IpoOIeMy Ha OCHOBE HMEIOIIUXCS 3HAHU 00 3JIEKTPOMATHUTHBIX SBJICHUSX.
6 KkJacc

QHCKTDOMaFHI/ITHI)IG SABJICHUA

DNeKTpUYECKU TOK KaK HaIlpaBJIEHHOE JBM)KEHUE 3apsDKEHHBIX yacTHll. HampspkeHue kak ycioBue
BO3HUKHOBEHHUE JIEKTPUYECKOTO TOKA. VICTOUHMKU MOCTOSHHOTO M MepeMeHHoro Toka. Cuiia Toka,
eIMHULa u3MepeHus cwibl Toka — 1 ammep(A). IlpuMmepbl pa3nuyHBIX 3HAUYEHUN CHIIBI TOKAa.
Hanpsokenue, enununa usMmepeHus: HanpsbkeHuss — 1 BosbT(B).IIpuMepsl paznuuHbIX 3HauYeHUN
HanpspKeHUsA. AMIIEPMETP U BOJITMETP, BKIIIOUEHUE aMIIEPMETpPa U BOJIBTMETPA B 3JIEKTPUUYECKYIO
LeNnb JUIsl W3MEPEHUs CWIbl TOKA W HamnpspKeHHs. [IpOBOJHHMKM M JIUAIIEKTPHUKU: OIPEICIICHMS,
npuMepbl U npuMeHeHus. CocTaBHbIE YacTH AJIEKTPUUECKUX LIeTed W UX 0003HAYEHMs] Ha CXEME.
IlocnenoBarenpHOE M MApajuleNbHOE COCIUHEHHE NPOBOJHUKOB, X OTJIMYMUSA, HCIOJIB30BAHUE B
pasnuuHbIX Lensx. HarpeBarenbHoe neiicTBHE TOKa, €ro NpPUMEHEHHE B OBITOBBIX HpPHOOpaX.
MaruutHoe pelcTBUE TOKAa. OJEKTPOMAarHuThl, HUX MpuMmeHeHue. JleiictBue MarHuTa Ha
anekrpudeckuii Tok.IlpumeHeHne 5TOro NEHCTBUS B YCTPOMCTBE H3MEPHUTENBHBIX NPUOOPOB,
ANEKTPOIBUTATENA. XHUMHAYECKOE JEHCTBHE TOKA U €r0 IPUMEHEHNE.

JlaGopatopHbie pabOTHI
o IlocnengoBaTebHOE COCAMHEHHE
e [lapamnensHoe cOeTMHEHUE
e HaOmronenue TemIoBOro AeiicTBUA TOKA
e HaOimroneHre MarHuTHOTO IEHCTBUS TOKA
e HaOmronenrne XUuMUYECKOTO IEHCTBUS TOKA

CBETOBEIC SIBIICHUS

CeetoBsie siBieHHs. CBET KaKk MCTOYHMK WHMOPMAIMHU YEJIOBEKAa 00 OKPYKAIOIIEM MUpE.
Hcrounuku cBeta: ropsuve U xosiogHbie. OOpa3zoBaHue TeHH OT mperpaapl. [IpoxokaeHue cBeTa
CkBO3b oTBepcTHe. OOBSCHEHHE COJHEYHBIX W JIYHHBIX 3aTMEHUH. 3epKaJIbHOE M pPacCEsTHHOE
oTpaxkeHnue. [IposiBieHHE 3aKOHA OTpPaKEHHS B JICHCTBHUU 3€pKasl. 3epKaja IUIOCKHE, BBIMYKIIbIC H
BorHytble. CBOMCTBO 3€pKaj HM3MEHATHh HAMpaBJIEHWE CBETOBOIO Iydka. VMcmoisib3oBaHWE 3epKall.
Xapaktep u3o0pakeHUs: B IJIOCKOM 3epkajie. OObICHEHHE BO3HUKHOBEHHS MHHMOIO C ITOMOIIBIO
MOCTPOCHHUS. SIBIIeHHE TIpeloMIIeHUs cBeTa. VI3MeHeHre HanpaBJICHHs] CBETOBOTO JIyda IIPH MEPexXoIe
U3 OJIHOM cpefbl B Ipyryro. PaznuuHble TUIBI IMH3: coOuparomue u paccenBaonye. @oKyc JTUH3HL.
YBenuuenue JMH3bL. Paznuuue B n300pakeHUH MpeaMeTa B JIMH3E B 3aBUCUMOCTH OT MX B3aHMMHOTO
pacrnioniokeHus. HazHaueHne 1 MCTOJb30BaHUE ONTHYECKUX MPHOOPOB: (hoToarmapara, mpoeKTOpPoB,
MHKPOCKOIIA, TEJECKONa; HCIOJIb30BAHUE B MX KOHCTPYKUMH JUH3 U 3epkan. CTtpoeHue riasa,
HEKOTOpble (YHKIIMH €ro OTAENbHBIX yacTeil. M3o0paxxkenue, moiayyaemoe Ha ceTdyatke. Hemocratku
3peHusi: OIM30PYKOCTh U JAIbHO30PKOCTD; UCIIOJIB30BAHUE OUKOB JJISl UX UCHpaBieHus. Paznoxxenue
6emoro cBeta ¢ momoiipio mpusMmbl. Crektp. Ilopsaok crnemoBaHusi IBETOB B crekTpe. Pamyra.
OObscHeHuE 1BETA TEL

JIaGoparopHble pabOThI

e (CsBeT U TeHB

e OrTpaxkeHHe CBETa 3epPKAJIOM

o [lonydenue u3zoOpaskeHUs IpeaMeETa B TNIOCKOM 3epKaJie
e HalGmroneHue 3a npenomieHne cBera

e HalGmronenue u3o0pakeHui B IMH3E

XHUMHUYCCKHUE SIBICHUS

XVUMUYECKUE PEAKIMH KaK MPOIecCChl 00pa30BaHMs OJHUX BEIIECTB U3 ApyruX. [IpusHaku
XUMHYECKUX SBIICHUU U YCIOBUS UX TpoTeKaHus. OObSICHEHNE MPOTEKAHUS XUMUYECKUX PEaKInid ¢
MOJICKYJISIPHOUM TOYKM 3peHus. Pacma BemecTB U MOJIEKY/I Ha aTOMBI UJTU HOHBL, 00pa30BaHUE U3 HUX




HOBBIX BCIICCTB. CoxpaHeHHe MacCCbl BCHICCTB B XUMHUUYCCKUX PCAKIUAX. HOBTOpeHI/Ie 3HAaKOB
XUMHNUYCCKHUX JJICMCHTOB. PeaKLII/II/I COCAUHCHHA W PA3JIOKCHUA. OKCI/II[BI KaK CJIOKHBIC BCIICCTBA,
COCTOSIIME M3 IBYX XUMHYECKUX DJIEMEHTOB, OJUH W3 KOTOPBIX Kuciopox. IIpumepsl Hamboiee
pacnpoCTpaHEHHBIX OKCHJIOB, HUX pacCHpOCTpPAaHEHHE B MPHUPOAE M HcCIoJb30oBaHHE. OCHOBHBIE
CBCIACHUA O KHUCIIOTax, MPUMCPLL HanooIee pacnpoCTpaHCHHBIX KHCJIOT. Hcnonp3oBanne KHUCIOT B
HApOJHOM Xo03sWcTBe W ObITy. IIpaBmia oOpamenuss ¢ Humu. PacmosznaBanme kucior. OOmme
CBCACHHUA 00 OCHOBAaHHMAX, PACTBOPUMBIC OCHOBAHUA- LICIIOYH,; U3BCCTKOBAA BOJ4, ralliICHHAA U3BCCTh.
[IpumeHeHre OCHOBAaHUS B HApPOJHOM XO3AHCTBE M B ObiTy. IlpaBmiia oOpaimieHusi ¢ OCHOBaHHUSMHU.
Pacnio3naBanue ocHoBaHuil. Peakuus Heirpanusanuu. CoiaM Kak CJIOXHBIE BEIIECTBA B COCTaB
KOTOPBIX BXOJAT MOHBI METAJIJIOB U KUCJIOTHBIX OCTATKOB. HpI/IMepI)I coJiel u pacrnpoCTpaHCHUC UX B
npupoje. CBoicTBa M MPUMEHEHUE Psiia COJICH: MOBAPEHHOM COJIM, COJbl, METHOTO Kylopoca U Jp.
BeJIKI/I, JKUPBI KW YIJICBOABI KakK Ba)XHEHIIIE NHUTATEIbHBIC BC€IICCTBA I OpraHu3Ma 4YCJIO0BCKaA.
[TpoucxoxaeHne MpUpPOTHOTO Ta3a, He(TH, YIis KaK MPOAYKTOB THUEHHS Pa3IMYHBIX OPraHHYECKIX
OCTaTKOB 0e3 JJOCTyma Bo3/yxXa Ipu OoJbIIMX AaBieHusX. Hanbonee BaxxHbIE MECTOPOXKICHHS ra3a U
He(bTI/I B POCCI/II/I, HNX 3HAYCHHUEC KaK MCTOYHHMKOB JIA IMOJYYCHHA PA3JIMYHBIX BUJOB TOINIMBA KakK
Ba)KHEHIIIETO ChIpbs IJI XUMHYECKOHN MMPOMBIIIJICHHOCTH.

JlabGopatopHbie pabOThI

e JlelicTBHE KMCIIOT U OCHOBAaHUI HA UHIUKATOPBI

o TIpoBepka pacCTBOPUMOCTH COJIEH B BOJIC

e Pacno3naBaHue Kpaxmania
Yenosek u npupoaa

3amaun, KOTOPhIE pelIaeT aCTPOHOMHS, 3HAKOMCTBO CO 3BE3/IHBIM HEOOM, co3Be3us. JpeBHue

ACTPOHOMUYECKUE WHCTPYMEHTHI U COBPEMEHHBIE METOJbl aCTPOHOMUYECKUX HcciaenoBanuii. Omnpoc:
Hax0XJeHWe Ha M300pakeHUHU CO Cclaija 3Be3HOro Heba M3BECTHBIX co3Be3auil. Kapra 3Be3gHOro
HebOa. Haxoknenne Ha KapTe co3Be3aMii Hambojee SIPKUX 3Be37. A3UMYT M BBICOTa CBETHJI, UX
ompeJieNieHue ¢ MOMOUIbI0 acTpoisiouu. [IpakThuueckue yka3aHus 1O HM3TOTOBJICHHUIO aCTPOJIIOUH.
Couniie. [lepBbie npencTaBieHus O €ro cocTaBe U Temieparype. I3MeHeHus COJTHEYHON aKTUBHOCTH.
Counile u xxu3Hb Ha 3emuie. ConHeuyHas cucteMa. CTpO€HUE COJTHEUHOM CUCTEMBI. JIBIKeHne 3emMitn
:BpallieHue BOKPYT cBoel ocu U BpaieHue Bokpyr CosHua. [IpuunHbI cMeHbI AHS U1 HOYH, BPEMEH To/1a.
Jlyna — ecrecTBeHHbIM cmyTHUK 3emud. JIBukeHue JIyHbl BOKpYr 3emMiii MU BOKPYr CBOEHU OCH.
OtcyrcTBUE aTMOC(ephl U CBA3aHHBIE C ATUM ¢pu3ndeckue yciosus Ha Jlyne. daswl JIynsl. OcHOBHBIE
3Tanbl KOCMUYECKUX HCCIEI0BAHUM.

3emiis - MecTo OOUTaHUS YelIOBEKa
CrpoeHue 3eMHOTO MIapa. YBEIMUYEHHUE IUJIOTHOCTH U TemmepaTypbl ¢ riayouHoil. CoctaB
ruapocdepsl. Ponb ruapocdepsr mns cku3Hu Ha 3emie. MccienoBaHMST MOPCKHX —TUIyOWH.

CynoxonactBo. IIporecchl, mpoucxoasdiue B 3eMHBIX HelpaxX U B Tuapocdepe, UX BIUSHUE HA KU3Hb
J0JIeH, HEOOXOIUMOCTh UX U3yUCHHUSI.
Cocras u crpoenue atMmocdepbl. ATMochepHoe naienue. OnbIT Toppuyerniu.
[ToBTOpenue ompenenenus naBieHus. Pabota Haj kauecTBEHHBIMH BOIpocamMu. bapomeTpsr:
PTYTHBIN U aHEPOU, UX MPUHIUN AeiicTBUS. EquHuIIbI H13MepeHust aTMOC(EPHOTO JaBJICHUS.
Cogmepxanue BOASHOTO TMmapa B aTMmocdepe. HeHachlllleHHBI M HACHIIMICHHBINH Map.
OTHocuTeNnbHAs BIAXHOCTh BO3AyXa. BlaXHOCTh HM3MEpEHUs BIAXHOCTH Bo3ayxa. l3mepenue
OTHOCHUTENIbHOM BJIAXKHOCTH BO3/1yXa C IOMONIbIO TUTPOMETPOB, ICUXPOMETPOB.
Tyman, obnaka, 10k b, poca- 00bsICHEHHE TPUYUH UX BOSHUKHOBEHHUS. |'po3a, MOJTHHEOTBO/I.
Dranbl CTAHOBIICHHSI U PAa3BUTHUS aBHALIMU. Bhigaromyecs JeTYNKN U KOHCTPYKTOPBI CAMOJIETOB.

YenoBek JONOIHIET MPUPOTY
AHanu3 pe3ylbTaToOB KOHTPOJIBHON pabOThl « 3eMIIst — MECTO OOUTaHMS YelIOBEKa». 3HAKOMCTBO
C MMPOCTBHIMU MEXaHU3MaMH (pbluar, HaKJIOHHAs TIOCKOCTbh, 0J10KkH). HaszHaueHne mpocThIX MEXaHU3MOB.
Onpenenenne MexaHuueckoil pabotel. Exununet pabotel. PaccMoTpenne mpuMepoB, B KOTOPBIX
COBepIlIaeTcs MexaHnueckas pabota. Perenue 3a71a4 Ha BEIYMCIICHHE MEXaHUUECKO paboThI.
OHeprueil 0051a7al0T Tena, CIOCOOHBIE COBEPUIMTH paboTy. Buabl MexaHudeckoil sSHepruu:
KUHETHYEeCKasl, MoTeHIambHast. OT 4ero 3aBUCST 3TU BUABI S3Hepruu? Mcrounuku suepruu. Pazmununsie
BUJbl HMCTOYHUKOB HHEPIrUU: COJIHEUHAs SHEPrHs, MHHEpPAIbHOE TOIUIMBO, SAEPHOE Toprovee.
Bocnonnasembie ucTouHuKH 3Hepruu. [IumeBapenue Kak MpoLecc BOCTIOJIHEHHUS SHEPTHU YEJIOBEKOM.
3HaueHUe COJHEYHOM 3HEPruu AJs )KU3HU Ha 3eMIle.




TennoBble ABUTATENN-MAIINHBI, PEOOPA3YIONIUE SHEPTUIO TOIJIMBA B HEpruu. [Bmwkenus. 13
ucropun TeroBbiX aAsurarenieid. Ilaposeie mammubl [Ix.Yarra, WM.W. IlomsynoBa. I[Ipumenenus
COBPEMEHHBIX TEIJIOBBIX JIBUTATEIICH.

Poub anekTposHeprun B KU3HHU 00IIeCTBa. BUABI SIEKTPOCTaHIIUH.

YT0 Takoe aBTOMAaTHYECKOE yCTPOMCTBO. MIurocTpanus 1eUCcTBUS aBTOMAaTOB HA KOHKPETHBIX

npumMepax. [[pumepsl HCTI0JIb30BaHMSI aBTOMAaTHYECKUX YCTPOMCTB B HayKe, Ha TPOU3BOJICTBE U B OBITY.

CpencrBa cBsizu. CBenmeHust w3 uctopum ux pasButus. Tenerpad. Temedon. Hasnauenue
MuKkpodoHa u rpomkoroBopureis. Paano u tenesuaeHue.

Boiiaromuye ecrecTBOMCHBITATENH, UX POJIb B CO3/IaHUU OCHOB ecTecTBO3HaHMs. OCHOBHbIE
HaIpaBJICHUs COBPEMEHHBIX HAYYHBIX UCCIICIOBAHUI B 0071acTH (PU3UKU M XUMUH.

HeoOxomuMoCTh  CO3MaHMSI  MCKYCCTBEHHBIX — MarepuanoB. lIpuMmepsl  HCKYyCCTBEHHBIX
MaTepHAIOB M HMX HCIIOJIb30BaHUE: KepaMuKa, (eppuThl, CBEPXIPOUYHBIC CIUIABBI, WCKYCCTBEHHBIE
anMasbl, XKUJIKHE KpUcTauibl U T.4. CBeeHHs 0 crioco0ax BhIpallMBaHMs HCKYCCTBEHHBIX KPUCTAJIIOB.
WHcTpyKius o NpoBeAEHNIO0 JOMAIITHETO OIBITA MO BHIPAILIMBAHUIO KPUCTAILIA.

[Tonumepsl. [lonuaTuieH, NONMMXIOPBUHMI, OJUCTUPOII U Apyrue niaactMacchl. HatypanbHbie
1 XUMHUYECKHE BOJIOKHA. Vcrionb30BaHe 3TUX MaTeprasioB B OBITY.

Pacnio3sHaBaHne NpUpPOIHBIX U XMMHUYECKHUX BOJIOKOH. Kaydyk, ero cBolcTBa M INOJy4YEHUE.
Bynkanuzanus kaydyka, pe3uHbl, 500HHUTA.

OcHoBHbIE (DaKTOPHI BPEIHOTO BIMSHHS JEATEIHHOCTH YEJIOBEKa Ha OKPYXKAIOLIYIO Cpenay.
DKkojorudeckue karactpodol, BoeHHbIE AelcTBUs. Bpeaubie BbIOpock mpousBoacTBa. Heo6xoaumocTtsb
KOHTPOJISI 32 COCTOSTHUEM aTMoc(epbl U OCHOBHBIE CIOCOOBI €ro ocymiecTBiaeHus. HeobxoammocTh
00pBOBI C 3arpsi3HEHNEM OKPYKaIOLIEH CPebl.

Heob0xomuMoCTh 3KOHOMHM TNPUPOIHBIX PECYpCOB M HCHOJIb30BAHHE HOBBIX TEXHOJOTHM.
CoBpemeHHass Hayka W TNpou3BojacTBO. CpenctBa cBsi3u. 3HAHUSA, UX POJIb B KM3HHM 4YEJOBEKa M
obmectBa. Kak o1y mo3Hao OKpyXaromuii MUp. YTpaBJICHHE MPOU3BOJACTBOM: POJIb aBTOMATHKH,
anekTpoHukd. Kommprorepusanusi npousBojactBa. PoboTel. Ilexu — aBTomMartel. CpeacTtBa CBS3U U
nepeaada nHpopmanuu: tenerpad, reaedoH, paTuoCBs3b, TEICBUICHHE.

JlaGopatopHbie pabOTHI
e l3ydeHue neiicTBUS phlyara

¢ BpluncieHne MexaHu4ecKoi paboThl
o lI3menenue Gpopmbl MOIUITUIICHA TIPU HATPEBAHUU

e Pacmo3HaBanmne IIPUPOJAHBIX U XUMHUYCCKHUX BOJIOKOH

B pe3ynbrare nzydenus npeamera B 6 kiacce 00ydarolmuiics HAYYUTCS:

ONEeKTPOMArHUTHBIC SIBJICHUS

* pacro3HaBaThb AJICKTPOMArHUTHBIC SIBJICHHS W OOBSCHATH HA OCHOBE HMMEIOIIUXCS 3HAHUUN
OCHOBHBIE CBOWCTBAa MWJIM YCJIOBUSA MPOTEKAHUA HSTUX SBICHUW: CHUJIa TOKa, HaNpsDKEHUeE,
MOCJIEIOBATENIbHOE U TapaJIeIbHOE COCIMHEHUS,

* OIIMCHIBATh JACHCTBUE AIEKTPUUECKOTO TOKA, POJIb AUICTPUKOB, POBOJIHUKOB, IJIEKTPUUECKUX
LeTel;

* AHAJNM3UPOBATH CBOKCTBA JJIEKTPUYECKOTO TOKA, HAINPSIKEHUS U IMPOBOJHUKOB, HUCIOJb3YS
(buznyecKue 3aKOHHI;

* pemiath 3aJaud, MCIOJB3YS (GOPMYIbl, CBS3bIBAIOIIME (U3MUYECKUE BEIWYMHBI; Ha OCHOBE
aHalM3a yCJOBHUS 3a/ayll BBIACNATH (U3NYECKUE BENUYHHBI U (OpMYJbl, HEOOXOoauMmble als eé
peLIeHus, U TPOBOAUTE PACUYETHI.

OO0yyJaromuiics TOTYyIUT BOZMOKHOCTh HAYIUThCS

* WCIOJIb30BaTh 3HAHHWS O DJIEKTPOMArHUTHBIX SBIICHUSAX B IIOBCEAHEBHOW JKU3HU JUIS
obecrieueHrss 0€30TAaCHOCTH TMPHU OOpalieHNuH ¢ TpuOOpaMHu U TEXHHUYECKUMH YCTPOMCTBaMH, IS
COXpPaHEHUS 3I0POBbS U COONIOICHUSI HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPYXKAIOIIEH cpeje;

* MPUBOAUTH  TPHUMEpPhl  MPAKTUYECKOTO  HWCIOJNb30BaHWS  (PU3MYECKMX  3HAHUH O
AIIEKTPOMATHUTHBIX SIBICHUSIX U PU3NYECKUX 3aKOHAX;

* npuéMaM IMOHMCKa U (HOPMYITMPOBKHU JOKA3aTEIBCTB BBIABUHYTHIX T'HMIIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBC 3MHI/IpI/I‘-IeCKI/I yCTaHOBHeHHLIX (paKTOB;

e paspematb TpoOJieMy Ha OCHOBE UWMEIONIUXCS 3HAHUH 10 OJICKTPOMArHeTU3My C
HCIIOJIb30BAHUEM MATEMATHUYCCKOI'O annapaTa, OLICHHUBATH peaﬂbHOCTL HOHY‘IGHHOI‘O 3HAUYCHUA




(bu3MUYECKON BETHMYNHBI.

CBeTOBBIC SIBICHUS

* pacro3HaBaTh CBETOBBIC SIBIICHUS U OOBSICHATH HA OCHOBE HMEIONIMXCS 3HAHWA OCHOBHBIE
CBOWCTBA WJIM YCJOBHUS TPOTCKAHHsSI STUX SIBJICHHI: 00pa3oBaHUE TEHHU, MPOXOXKICHHE CBETa,
MPEIOMIICHHE CBETA, OTPAKEHUE, MHUMOE H300paKEHUE, YBEIIMUCHHE JTUH3HI;

* ONKCBHIBATh N3yYCHHBIC CBOMCTBA TEJ U CBETOBBIC SBJICHUS, UCTIONB3YS (DU3UUECKHUE BEITMYHHEI;

* QaHAJIM3UPOBATh CBETOBBIC SIBJICHUS U IPOIIECCHI;

OO0yuaromuiicst MOJIy4UT BO3MOKHOCTh HAyUUThHCS:

* HCIOJIb30BaTh 3HAHHUS O CBETOBBIX SIBJICHUSIX B IOBCEIHEBHOM >KM3HU ISl OOeCredeHUs
0€30MacHOCTH TpHU OOpalIeHUH C MPUOOPaMHU W TEXHUYCCKHUMH YCTPOWCTBAMHU, JUISI COXpPaHCHUS
3I0POBBS U COOJTIOJICHUS HOPM IKOJIOTUYECKOTO TIOBEACHHS B OKPYKAIOIIEH cpere;

* MPUBOJWUTH TPUMEPHl TPAKTHUYECKOTO HCIOJIB30BaHUS (PU3MYECKUX 3HAHUKW O CBETOBBIX
SIBIICHUSIX;

* mpuéMam TouCKa U (GOPMYIMPOBKHU JOKA3ATEIbCTB BBIJIBUHYTHIX THUIIOTE3 M TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (DaKTOB;

* paspemiaTh IpoOIeMy Ha OCHOBE UMEIOIIUXCS 3HAHUM O CBETOBBIX SBJICHHSIX.
XUMHUYECKHUE SIBJICHUS

* pacro3HaBaTh U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA MJIM YCJIOBUS
MPOTEKAaHUSI XUMUYECKHX SIBJICHHH: COXpaHEHHUE MAaCChl, PEAKIUH COCAMHEHHUS W Pa3JIOKCHUS,
00pazoBaHUE OKCHIOB, KUCIIOT, OCHOBAHHI;

* QaHAIM3UPOBATH CBOMCTBA BEIIECTB, XUMUUYECKUE SIBJICHUS U TPOIIECCHI;

OO0yuaromuiicst MOJIY4UT BO3MOKHOCTh HAYUUThHCS:

*WICTIOJIB30BaTh 3HAHUS O XUMHYECKUX SIBJICHUSAX B IMOBCETHEBHOW >XU3HU JUIsI OOCCTICUCHHS
0€301acHOCTH TPU OOpalieHnH ¢ MpUOOpaMH W TEXHUUYECKUMH YCTPOWCTBAMH, JUISI COXpPaHCHUS
310pPOBbSI U COOMIOCHUS HOPM SKOJIOTMYECKOTO MOBEICHHS B OKpYXKaIoIeil cpeae;

* MPUBOAUTH MPUMEPHI MPAKTUUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUU O XUMHUYECKUX
SIBIICHUSIX;

* npuémaM THoucka U (GOPMYIHPOBKH JTOKA3aTEIbCTB BBIJIBUHYTHIX THUIIOTE3 U TEOPETHUYECKUX
BBIBOJIOB HAa OCHOBE SMITUPHUYECKU YCTAHOBJIECHHBIX (DAKTOB;

* paszpemaTh NpoOIeMy Ha OCHOBE UMEIOLINXCS 3HaHUN 00 XUMUYECKUX SBJICHUSX.

3emJid - IUIaHeTa COTHEYHOM CHCTEMBI

0OBSCHATH HA OCHOBE UMEIOITUXCS 3HAHUM OCHOBHBIC 33]]a4l aCTPOHOMHH, POJIb COJTHEYHOU CHCTEMBI U
nBroKeHue JIyHbl,
OO0yuaromuiicst MOJTYYUT BO3MOKHOCTh HAYYUThCS:

*  HCMOJIb30BaTh 3HAHUS 00 3eMJyie B MOBCEIHEBHOW KM3HU JJIs1 oOecredeHus: 0€30macHOCTH TIPH
oOpallleHuu ¢ mpubopamMu U TEXHUYECKUMU yYCTPOMCTBAMHU, IJII COXPAHEHUS 3/I0POBbS U COOIOICHUS
HOPM 5KOJIOTMYECKOTO MOBECHUS B OKPYXKAIOIIEH cpeie;

* MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HKCIOJIb30BaHUS (PU3NYECKUX 3HAHUH O COJTHEYHOU
CHCTEME;

e mpuéMaM NoucKa U (GOPMYIUPOBKU JIOKA3ATENbCTB BBIIBUHYTHIX THIOTE3 M TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMITUPUUECKU YCTAHOBIEHHBIX (DAKTOB;
paszpemiats MpobdIeMy Ha OCHOBE UMEIOIIUXCS 3HAHUM 00 COTHEUHOH crcTeMe.
3eMiIst - MECTO OOMTAHHUE YETOBEKA

* O0OBSACHATH HAa OCHOBE HMEIOIIMUXCS 3HAHWK CTPOEHUE 3E€MHOTO Ilapa, OCHOBHOW COCTaB
aTMocdepsl, SIBIEHUE BIXHOCTH, MOCIEICTBUS aTMOC(EPHOTO NaBICHUS;

OO0yyaromuiics MOTYYUT BOZMOKHOCTh HAYYUTHCSL:

*  HUCIOJIb30BaTh 3HAHUS 00 3emiie B MOBCEIHEBHOM KU3HU ISl 0OecredeHusi Oe30MacHOCTH TPH
oOpalleHnu ¢ MpudopaMu M TEXHHYECKUMHU YCTPOMCTBAMH, IS COXPAHEHHSI 370POBbSI U COOTIOACHHUS
HOPM 3KO0JIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLLEH CPEIE;

* PUBOJAUTH MPUMEPHI MPAKTUUYECKOTO UCTIONB30BaHUs (PU3NUECKUX 3HAHUI 00 3emuie;

e mpuéMaMm Moucka u (GOPMYIUPOBKU JOKA3ATENHCTB BBIIBUHYTHIX THIOTE3 U TEOPETHUECKUX
BBIBOJIOB HA OCHOBE SMITUPHYECKH YCTAHOBIECHHBIX (DAKTOB;

* paspemiath nNpodsieMy Ha OCHOBE UMEIOLIUXCS 3HAHUH 00 3emIie.

YenoBeK IONOJIHIET OPUPOIY
* pacrno3HaBaTh U OOBSCHSATH HA OCHOBE MMECIOIIMXCS 3HAHWMA JEHCTBUS MPOCTHIX MEXaHU3MOB,




MEXaHHYECKOH pabOThI M SHEPTHH, pa3Inyue MEXy KWHETHUECKOW U MOTEHIMAIbHON SHEPTruH, paboTy
TCIIJIOBOT'O ABUI'aTCIIA,

* AHAJIM3MPOBATh POJIb HAYKH B COBPEMEHHOM OOIIECTBE;
OOy4Jaromuiics MOJy4UT BOZMOKHOCTh HAYIUTHCS:

* WCIIOJIb30BAaTh 3HAHUS 00 YEJIOBEYECKOM JOMOJIHCHUU TPHUPOJBI B IMOBCEJHEBHOW JKU3HU JUIS
obecrieyeHnss 0€30MaCHOCTH TMPH OOpAlICHWH € NpUOOpaMH M TEXHHMYECKHMMH YCTPONCTBaMHM, IS
COXpaHEHUs 37J0POBbs M COOMIONCHHS HOPM 9KOJIOTHUECKOTO TIOBECHUS B OKpYXKaIoIIel cpene;

* npuéMmaMm IMOMCKa M (POPMYIMPOBKHM JOKA3aTEJIbCTB BBIABUHYTBIX THIIOTE3 M TEOPETHUYECKUX
BBIBOJIOB Ha OCHOBEC SMIIMPHUYCCKH YCTAHOBJICHHBIX (baKTOB.



6. TemaTuueckoe NVIAaHMPOBaHUeE (C ONpe/eJieHHEM OCHOBHBIX BH/I0B Y4eOHOii
AeATeJJbHOCTH 00y4a0IHXCs)

5 knace
Ne B ToM uncie
- Komaecto U3yUCHHE nmabopaTopHast
/I Paznen Tema paznena
4acoB Mmarepuaia pabota
Bsenenue
1 A 4 3 1
Temna u BemecTBa
2 m 13 11 2
BzanmoneiictBue
3 & 11 9 2
Tell
Mexannueckue
Ddusnyeckue u 3 3
SBIIEHUS
4 XUMHAUYECKHE
Temnosele
SIBJICHUS 3 3
SBIIEHUS
Bceero 34 29 5
6 kaacc
B ToM uncie
Ne KomraectBo U3yUEHUE J1a00pato
Pasnen Tema paznena v patop
w/n 4acoB MaTepuaia Has pabota
DNIEKTPOMArHUTH bIe
1 SIBJICHUSA 7 6 1
CBeTOBEBIE
2 4 4
SIBIICHUSA
XYMUUYECKUE SIBIICHUS
3 5 4 1
3eMiia- IU1aHeTa 6 6
4 YeloBek U COJIHEYHOH
npuposa CUCTEMBI
3eMIIsI-MECTO 3 3
oOuTanus
4ejjoBeKa
Yenosek 9 8 1
JIOTIOJIHSIET
opupoay
Bcero 34 31 3




7. Y4eOHO-MeToAMYeCKOe U MATEPHAIbHO-TEXHUYECKOe o0ecnevueHne 00pa3oBaTeIbHOIro
npoiiecca mno npeaMery

OcHo8Has u OONONHUMENbHAS YUeOHas Tumepamypa

- I'ypeBuu A.E., Ucaes /. A., Ilonrak JI.C. EcrecTBo3nanue. BBeneHne B €CTECTBEHHO - HAyYHBIC
npeaMeThl. 5-6 kiraccel: YueOHuK i 001meo0pa3oBaTebHbIX YIeOHBIX 3aBeeHu. - M.: [Ipoda.
- I'ypeBuu A.E., Ucaes [I.A., Tlontak JI.C. EcTecTBO3Hanue. BBeneHue B €CTECTBEHHO- HAYYHbBIE
npeaMeThl. 5-6 kmacchl: Terpans i 001eo0pa3oBaTeIbHBIX YUeOHBIX 3aBeAeHUM. - M.: JIpoda.
- I'ypeBuu A.E., Ucaes JI.A., [Tortak JI.C. IlpernogaBanue Hpu3uKu 1 XUMHH B 5-6 Kitaccax cpenHei
mwkoJibl. — M.: ITpocBenienne
- JleMoHCTpanuoHHsIe ombIThI 10 (usnke / Bypos B.A. u 1p., moxa pea. A.A.ITokposckoro. - M.

[IpocBemenune

Vyebuvie u cnpasounvie nocobus

1. EnoxoBuu A.C. CnpaBouyHuK 1o pusuke u Texuuke. — M.: [IpocBernienue,
2. Jlykammk B. Y. Coopruk 3a1a4 o ¢puzuke. — M.: [Ipoceemienne,
3. 3omotoB B.A. Bonpocs! u 3agaun mo ¢uzuke. — M.: [Ipoceemnienue,
4. DHIUKIONEANYECKUH cloBaph roHOTO (hru3mka. — M.: [lenaroruka,
Dnexmponnble nocoous
1. Bupryansnas mkona Kupwma u Medonus. Ypoku pusuku Kuprna u Medoaust.
2. ®usuka. bubnmoTeka HarmaIHBIX TocoOuit mox pemakiued H. K. Xannanosa
3. MynsTuMmenuiinpie npunoxenus K yaeonuky H.C. ITypsimeBoii, H.E. BaxxeeBckoii.
4, YKuBas ¢puznka
5. Ypoku pu3uku ¢ mpuMeHeHneM HHHOPMAIIMOHHBIX TEXHOJIOTHI
Cpeocmea obyuenus
1. HoyrOyk
2. [IpoexTop
3. Kitaccuas nocka
4. TIpoeKIIMOHHBIN KpaH
5. [IpunTep
6. 3ByKOBOCTIPOM3BOSIINE KOJIOHKH
7. JleMOHCTpallMOHHOE 000PYI0BaHHUE
8. JJaboparopHoe obopynoBaHHe
9. Harnsaaeie Tabnuibl 10 pasnienaM GU3uKu
10. Coopuuku 3anau
11. lononHuUTENBHAS TUTEPATYpa MO MPEAMETY
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