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AHHOTAIUA
K nporpamme (¢akyJbTaTUBHOI0 Kypca
«BBeneHne B eCcTeCTBEHHO-HAYYHBIC MTpeAMEThI. Du3nKa. XUMUS»

Pabouas nporpammMa QaxyabTaTUBHOIO Kypca Juid 6 Kjacca COCTaBJI€Ha Ha  OCHOBE aBTOPCKOM
nporpammbl A.E.I'ypeBnua «EcTtecTBo3Hanue. BBeseHne B ecTecTBEHHO-Hay4HbIe mpeaMeTs». — M.: [Ipoda,
2024.

IIporpamma paccuntana Ha 34 yaca (1 gac B Hezeno).

HanpaBnenHocTs Kypca: pacmupenue (yriryOneHue) OTAeNbHbIX TeM 00s3aTeNbHBIX MPEIMETOB
(dheneparbHOr0 KOMITIOHEHTA.
Ha uzydenue gaxynbpratuBHOrO Kypca «BBeieHne B ecTeCTBEeHHO-HAaY4YHbIe peaMeThl. Pusnka.
Xumusp» (0a30Bblil YpOBeHb) B OCHOBHOM IIKOJIE BhIJIENsieTcs 34 yaca:
e B 6 kacce 34 yaca

Pabouast mporpamMma BKJIFOYAET B ce0s MOSICHUTEILHYIO 3aIUCKY, TUIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS
Kypca, coJep)kaHue y4eOHOro mnpeamera, TeMaTU4YeCKOoe IIJIaHUpOBaHHUE, KalleHAApHO-TeMaTHYecKoe -
[JIAHUPOBAHUE OLICHOYHBIE MAaTEPUAIIBI.

Cpok peasin3aiiyii IporpaMmbl — 2 roja.



IMosicuuTeIbLHAA 3aIHCKA

PaGouas mporpamma kypca «BBeaeHHe B €CTECTBEHHO-HAy4YHbIE MpeAMeThl. Dusnka. Xumus»
paspaborana s obyqaromuxces 6-x kiaaccoB 'bOY COIL Nel n.r.t.Cyxomou.

Pabouas mporpamma mo Kypcy cocTaBieHa B COOTBETCTBHE ¢ TpeboBaHusMHu DenepanbHOro
TOCYy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIero oOpa3oBaHMs, OCHOBHOMU
o0pa3oBaTeNbHON MporpaMmbl  00pa30BaTEILHOTO YUYPEKICHHUS (OCHOBHAsl IIKOJIA), aBTOPCKOMN
nporpammel A.E.I'ypeBuua «EctecTBo3Hanue. BBeneHue B €cTeCTBEHHO-HAYUHBIE IPEAMETHI.

[Iporpamma oTpaxaeT cojaep)KaHHE INPEAMETHBIX TeM 00pa3oBaTeIbHOTO CTaHAApTa, JaeT
pacrpezieieHue y4eOHBIX 4YacoB IO pasjeiaM Kypca U IOCIEIOBATeNbHOCTh HM3y4YEHHUS pPa3esioB
GU3UKK C y4EeTOM MEXIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€H, JIOTHMKH Y4eOHOTro Ipolecca,
BO3PDACTHBIX  OCOOCHHOCTEW  OOydaroluXcsi, ONpeAensieT MHUHUMAalbHBIH Ha0Op  OMBITOB,
JEMOHCTPUPYEMbIX YYHTEIeM B Kiacce, J1a0OpaTOpHbIX pabOT U  OIBITOB, BBIMOJHAEMBIX
00yJaroIMHUCS.

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

BBeneHne B ecTeCTBEHHO-HaY4YHbIE MPEAMEThI KaK Y4eOHBI MpeIMET B CUCTEME OCHOBHOI'O
oOuiero oOpa3oBaHMs UTPaeT PyHIAMEHTAIBHYIO POJIb B (GOPMUPOBAHUM Y O0YHAIOIIHUXCSI CUCTEMBbI
HayYYHBIX MpEACTaBICHUIl 00 OKpy’KarollleM MHpe, OCHOB Hay4HOTO MHUpPOBO33peHus. B mpormecce
U3y4YEeHHS TMPEeIMETOB pELIaloTCs 3aJauyd  pPa3BUTUS HMHTEIUIEKTYaJbHBIX CIOCOOHOCTEW U
MO3HABATENbHBIX HWHTEPECOB IIKOJIHHUKOB, OBJAJEHUS HMMH OCHOBAMH JTUAJIEKTHYECKOTO
MBILLUIEHUS, TPUBUTHSI BKyCa K IOCTAHOBKE U Pa3peLICHUI0 PooIeM.

CBoumH 1esIMH, 3a/la4aMi M COZlep>KaHHeM 00pa30BaHUs MpeIMeT «BBEAECHUE B €CTECTBEHHO-
Hay4yHbI€ TMPEAMETHD CIIOCOOCTBYET (POPMUPOBAHUIO (DYHKYUOHANLHO 2PAMOMHOU JUYHOCMU, T.€.
JUYHOCTH, KOTOpasi CIOCOOHA MCIOJIb30BaTh YK€ MUMEIOIIMECS Y He€ 3HAHUS, YMEHMS U HaBBIKU IS
pelIeHNs MaKCUMaJIbHO IMPOKOTO AMAINa30Ha KU3HEHHBIX 3a/1a4 B pa3jMuHbIX cepax ueaoBeUecKoi
NeSITeIbHOCTH, OOIEHUS U COLMAIbHBIX OTHOIIEHUH U KOTOpasi CHOCOOHAa OCBauBaTh HOBbIE 3HAHUS HA
IIPOTSKEHUH BCEH JKU3HU.

W3ydeHnue BBelE€HUS B €CTECTBEHHO-HAyUHBIE MPEIMETHl B OOpa30BaTEIbHBIX YUPEKICHUAX
OCHOBHOTO 0O0IIero oO0pa30BaHUsS HAIMPaBIEHO HAa pEATH3alUI0 CIEAYIONIMX JUHUN pPa3BUTHUA
o0yyaroImuxcs CpeCTBaMy IpeaMeTa:

1) @opmuposanue ocnoe HayuHo2o Mupogoszspenus u Qusuyeckoco mviuinenus. OCBOeHHUE
3HaHUN 00 OCHOBHBIX METO/IaX HAyYHOTO MO3HAHUS MPUPOJIbI, XapaKTEPHBIX AJIS €CTECTBEHHBIX HAyK
(9KCTIEpUMEHTAIBHOM U TEOPETUYECKOM); (PU3NYECKUX SBJICHUSAX; BEJIMYMHAX, XapaKTEPU3YIOLINX
SBIICHUS; 3aKOHAX, KOTOPBIM SIBIICHUS TIOJYMHSFOTCSL.

2) Ilpoexmuposanue u nposedeHue HAOAOOEHUS NPUPOOHBIX SAGNEHUU C UCNONb308AHUEM
He0OX00UMbIX UBMEepPUMENbHbIX npubopos. YMeHHe o00pabdaThiBaTh pPE3yJbTaThl HAOMIOMCHUA WIIH
U3MEPEHU W TMPEACTaBIATh UX B pPa3sNuYHON (hopMe, BBHISBISATH HA OTOM OCHOBE SMIUPUYECKHE
3aBUCHUMOCTH; MPUMEHATh MOJyUYEHHBbIE 3HAHUA U OOBSACHEHHUS NPUPOJHBIX SBICHHUM, MPUHIIMIIOB
JeMCcTBUS OTAETBHBIX TEXHUUYECKUX YCTPOUCTB, pemaTh (hru3nyeckue 3aaauu.

3) Muanexmuueckuii memoo no3Haunus npupoovi. PopMUpPOBaHNE TOHUMAHUS HEOOXOIUMOCTH
yCBOEHHMs (PU3MUYECKMX 3HAHUM Kak sjpa TyYMaHUTApHOrO 0OO0pa3oBaHMs, HEOOXOIUMOCTH
00I1eYeI0BEYECKOr0 KOHTPOJISI Pa3yMHOTO HCIOJIb30BAaHUS JOCTHKEHHM HAYKH M TEXHOJOTUH JUIs
JabHEHIero pa3BuTHs 00IIecTBa M pa3pelieHns II00aIbHBIX POooIIeM.

4) Pazeumue uHMeENIeKMYAIbHbIX U MBOPYECKUX CnocobHocmeln. YMEHUE CTaBUTh H
pazpemats npobaeMy Mpu MHIUBHUYaTbHON M KOJJICKTUBHOM MO3HABATENLHON 1EATEIIEHOCTH.

5) [Ilpumenenue nomyueHHvIX 3HAHUU U YMeHUU Ol pewleHuss NPAKmuyeckux 3aoad
noeceonesnou ocuzny. OIEHKAa pe3yJbTaTOB CBOUX JCHCTBUN, TPUMEHEHHUS psna TpuOOpOB U
MEXaHU3MOB; OOECIeUeHHEe PAIMOHAIBHOTO W 0E30MacHOro TOBEACHHUS IO OTHOIICHUIO K cebe,
o011ecTByY, IpUPO/IE.

[Ipn npenopaBanuu GU3MKK UM XMMHHM B 6 Kiaccax JIOCTHXKEHHE C(HOPMYJIUPOBAHHBIX BBIIIE
OOIMIMX JMHUN Pa3BUTHUA OOYYAIOLIUXCS OCYIIECTBISIETCS B 00bEME, ONpeNensieMOM COIepKaHUEM
y4eOHOro MpeMeTa B JAHHOM KJilacce.



Oo0uasn xapakTepucTuka y4yeOHOro npeaMmera «BBeienne B ecTeCTBEHHO-
HAay4YHbIe MpeIMeThI».

BBeneHue B eCTeCTBEHHO-HAYUYHBIE TIPEIMETHI BMECTE C APYTHUMH MpeaMeTaMu (Kypc

«OxpyXaromyii MUp» HAYaJbHOW IIKOJBI, Teorpadus, OHOJIOTHS) COCTaBISIET HEMPEPHIBHBIN
HIKOJIbHBIA KYpC €CTECTBO3HAHMUS.

[TocTpoeHne noruuecku CB3aHHOTO Kypca OMUPAETCS Ha CIEAYIONINE UAEH U MOAXObL:

—  Ycunenue ponu meopemuueckux sHanuil ¢ MaKCUMaJIbHO BO3MOKHBIM CHI)KEHHEM Beca
MaTeMaTHYECKUX  COOTHOIICHWH, Tmojdac  ycBauBaroumxcs  ¢opmanbHo.  Mcmonbs3oBaHue
TECOPCTUUCCKUX 3HaHUHU JJIA 00BSICHEHNS (1)I/ISI/I‘I€CKI/IX SIBJICHUM MOBEIIIAET pa3BHUBarOIICC 3HAYCHHUC
Kypca (U3MKH, BEAb IIKOJBHUKUA TPUYYAIOTCS HAXOIUTh MPHUYMHBI SBICHHUH, 4YTO Tpelyer
CYILLIECTBEHHO OOJIbIIEH MBICIUTEIBHON aKTUBHOCTH, YEM 3allOMUHaHNE (PaKTHUYECKOro MaTepuaia.

—  Tenepanuzayus yuebHo2o mamepuania Ha OCHOBE BEIYIIUX WICH, MPUHIUIIOB (UMKH.
3amauaM TeHepalIM3allid CIYXUT IMHUPOKOE HCIOIb30BaHHEe OOOOIICHHBIX IIJIAHOB MOCTPOSHUS
otBeTOB (A.B. YcoBa) m 03HAKOMIJIGHHE YYalIUXCS ¢ OCOOCHHOCTSIMH PA3JIMYHBIX MBICIUTEITHHBIX
omiepanuii (aHaIu3, CHHTE3, CPAaBHEHHE, 0000ITIeHUE, KIaCCU(UKAITUS, CACTEMATU3AIIHS ).

Ycunenue npaxmuueckoii nanpaeiennocmu u noaumexuusma xypca. C 1enpio GOpMUPOBaHHS |
Pa3sBUTHUA IMO3HABATCIIBHOI'O HMHTCPECA YyYalUXCA K NPEAMCTY IPCroAaBaHUC (1)I/I3I/IKI/I BCHéTCH C
INIMPOKUM  TIPUBJICYCHUEM JIEMOHCTPAI[MOHHOTO OSKCIIEPUMEHTa, BKJIIOYAIONICTO W MPHMEpPHI
MPAKTUYCCKOIr0o MPHUMCHCHUSA (1)I/I3I/I‘-ICCKI/IX SIBICHUM ©W 3aKOHOB. YUEHHMKAMHU BBITIOITHICTCS
3HAYUTEIBHOE YHCIO (POHTAIBHBIX SKCIIEPUMEHTOB M JIA0OPAaTOPHBIX pPabOT, B TOM 4YHUCIE H
CBA3aHHLIX C M3YUCHHUCM TCXHHUYCCKUX HpI/I60pOB. HpeI[JIaFaCTCSI peIicHUC 3aia4 ¢ TCXHUUYCCKHUMU
JAHHBIMH, TIPOBEIICHHE CAaMOCTOSTENBHBIX HAONIONCHUH YyYallUMUCS TIPU BBIOJHCHUH UMM
JIOMAIITHET0 3aJaHMs, OpPraHM3alus BHEKJIACCHOTO UTEHHUS JOCTYMHOW HAy4YHO-TIOMYJISIPHOM
JMTEPATYPBI, TOUCKU PU3UKO- TEXHHUECKOW HHPOopManuu B Internet.

B kadecTtBe Bemymieii METOOWKH TPH  peaj3allMd  NPOTPaMMbl  PEKOMEHIYETCs
UCTIOJTb30BaHUE TIPOOJIEMHOT0 00YUICHHSI. DTO CIIOCOOCTBYET CO3/IAHUIO TTOJIOKUTEITPHON MOTHBAIMA U
UHTEpeca K HU3YyYEHHUIO MpeaMeTa, akTUBU3UpyeT oOyudeHue. COBMECTHOE pelIeHHEe MpoOIeMbl
pasBUBacT KOMMYHI/IKa6eJ'H)HOCTL, YMCHUC pa6OTaTB B KOJUICKTUBC, pCIIATh HETPAAUIINMOHHBIC 3a1a4H,
UCTIONIB3Ys IPUOOPETEHHBIC MIPEIMETHBIC, HHTEIUICKTYaIbHbIC U OOIINE 3HAHWS, YMEHUS M HABBIKH.

Ha »orane BBeneHHMs 3HAHWHA WCHONB3YETCS TEXHOJOTHS IMPOOJIEMHO-IAATOTHIECKOTO
o0yuYeHHsI, KOTOpasi MO3BOJIAET OPraHM30BaTh HCCIICIOBATEIILCKYI0 pabOTy y4YalIuXcsi Ha YPOKE H
CaMOCTOSITENIFHOE OTKpBITHE 3HaHWi. Ha ypoke BBeJeHUS HOBBIX 3HAHWUH IOCTAaHOBKA IPOOJIEMBI
3aKIII0YAETCS B CO3J[aHUU YUUTENIEM MPOOIEMHOM CUTYallMu U OPTaHU3aIK BHIXOA U3 HEE OJHUM U3
Tpex cnocoOoB: 1) ydumTenb caM 3a0CTpsSET MPOTHBOPEYHE MPOOIEMHOW CHTyallMd W COOOIIAeT
npo0seMy; 2) YYCHUKH OCO3HAIOT MPOTHBOPEUYUE U GOPMYIIHPYIOT podaeMy; 3) YUUTENb JHAIOTOM
H06y)KI[aeT YUCHUKOB BBIABUT'ATb U IMTPOBCPATH T'MIIOTE3LI.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

BBeneHne B ecTeCTBEHHO-HAy4YHbIE TPEAMETHl B OCHOBHOM IIKOJIE M3ydaeTcs B 6 Kiacce.
VY4eOHbIN IaH HAa 3TOM 3Tane obpa3zoBaHMs cocTaBiseT 34 ydyeOHBIX yaca M3 pacuéra 1 uac B
HEJIEIIO.

B cootBercTBHE C 0a3MCHBIM y4eOHBIM IIJIAHOM KypCy BBEICHHUS B €CTECTBEHHO-HAYYHBIC
IpeMEThl TpeAmecTByeT Kypc «OKpyXKaomuil Mup», BKIIOYAIOUINA HEKOTOpbIE CBEICHHUS U3
obyactn (pM3MKK M acTpoHOMHH. B cBOIO ouepenp, colepkaHHe Kypca BBEICHHUS B €CTECTBEHHO-
Hay4HbIE MPEIMEThl B OCHOBHOW INIKOJIE MPEACTaBIsIET COOON MPONEAeBTUYECKHM ATal H3yYeHHS
(GU3HYEeCKNX, XUMUYECKUX M €CTECTBEHHO-HAYYHBIX 3aKOHOMEPHOCTEH, TeOopHii, 3aKOHOB, THUIIOTE3 B
CpCAHUX KJIacCax, ABJAACH O3HAKOMUTCIBHBIM 3BCHOM B CUCTEMC HCIIPCPBLIBHOTO (1)I/I3I/I‘-IGCKOI‘O n
€CTECTBEHHO- HAYYHOT0 00Pa30BaHUS M OCHOBOM IS TTOCTIEYIONIET0 H3YUeH!s (GU3NKU U pa3aeeHUs
Ha npodwin, HaYuHas ¢ 8 Kiacca.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NIPeIMeTHbIE Pe3yJIbTAThI 0CBOCHUSI Y4eOHOr 0
npeaMmera «BBeaeHue B ecreCTBeHHO-Hay4YHbIe npeaMeThbl. Pusuka. XuMus»



Juunocmuvimu pesynbmamamu N3y4eHUs IPEIMETa SBISIFOTCS CIEAYIOIUE YMEHUS:
Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTb OKPYXKAIOIIET0 MUpPa, BO3MOXHOCTH €r0 MO3HABAEMOCTH U
OOBSICHUMOCTH Ha OCHOBE JOCTIKEHHI HAYKH.
[TocreneHHo BBICTpanBaTh COOCTBEHHOE L[EIIOCTHOE MUPOBO33PEHUE!

- BbIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC KM3HEHHBIC
BOIIPOCBHI, KOTOPBIE CTABUT JIUYHBIN )KU3HECHHBIN OIIBIT;

- YUUTBHCS NMPU3HABATH NPOTUBOPEYMBOCTh U HE3ABEPIIEHHOCTH CBOMX
B3IJIS10B HA MU, BO3MOKHOCTb HX U3MEHEHHUS.

Y4UTBCS WCMONB30BAaTh CBOM B3MUIAABl Ha MHUpP A OOBSICHEHUS Pa3IMYHBIX CUTYaluil,
peIIeHNs] BOZHUKAIOUINX MPOOJIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM HMHTEPECHl, HAXOMUTh W HM3ydyaThb B YUYEOHMKAX IO pa3HBIM IpeaMeTam
martepuan (M3 MakCUMyMa), MMEIOLIUI OTHOIIEHHE K CBOMM HHTepecaM. lcnonb3oBaTh CBOU
UHTEpEChl JUIsl BHIOOpAa WHAMBUIYAIbHOM 00pa3oBaTelNbHON TPAeKTOpUH, MOTEHLUUANBHOW Oymymiei
podeCCuu U COOTBETCTBYIONIETO MPOGUILHOTO 00pa30BaHMUS.

[IpuobpeTrats ONBIT yyacTus B I€axX, IPUHOCSIIUX O3y JTHOISIM.

OueHuBaTh )KU3HEHHBIE CUTYAIMH C TOYKH 3peHHUs 0€30MacHoro 00pasa >KU3HU U COXPAHEHHUS
3I0pOBbsI. YUUTHCSI BBHIOMPATh CTHUJIb MOBEACHUS, MPHUBBIYKH, OOeCTIeUMBAONINe Oe30MacHbIii 00pa3
KM3HU M COXPaHEHHE CBOETO 3/I0POBBS, a TAKXKE OJIM3KUX JIFOJCH M OKPY KAFOIIHX.

OrneHnBaTh 3KOJOIMYECKHM PUCK B3aMMOOTHOLIEHHUH 4YenoBeka M Mmpupojsl. dopMupoBaTh
9KOJIOTUYECKOE MBIIUICHHE: YMEHHE OIIEHWBATh CBOIO JICATEIBHOCTh M TOCTYNKH JAPYTHX JIIOJCH ¢
TOYKH 3PEHUSI COXPAHEHUs OKpY>KaroIlel cpeibl.

Cpeocmeom pazeumus TNYHOCTHBIX PE3yJIbTATOB CIIYKUT y4eOHbII MaTepual u, Mpeae BCero,
NPOAYKTUBHBIE 3aJJaHUs Y4eOHUKA, HAIleJICHHbIE Ha!
- (hopMHUpOBaHKE OCHOB HAYYHOT'O MHUPOBO33pEHUS U (PU3NUECKOTO MBIIUICHUS;
- BOCIIUTaHHUE YOEXACHHOCTH B BO3MOXXHOCTHU AUAJIEKTUYECKOTO [TO3HAHUS TIPUPO/IBL;
- pPa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH.

Memanpeomemubimu  pe3ynbTaTaMud  M3Y4YEHUST Kypca sBIseTcs  (OpPMHpPOBAHUE
YHUBEpCaIbHBIX yueOHbIX nefictuii (YVY ).

Pezynamusnvie YV/I:

CamocTosaTenpbHO OOHapyxuBaTh #  (oOpMynIHpoBaTh MpoOieMy B KJIACCHOH W
WHAVBUIYaIbHON Y4eOHOM eATelbHOCTH.

BeinBuraTth BepcHH peIIeHUs! MPOOJIEeMBl, OCO3HABATh KOHEYHBIH pe3yJIbTaT, BEIOMPATH W3
MPEUIOKEHHBIX CPEACTB U UCKATh CAMOCTOSITENIHO CPEICTBA JOCTUKECHHS 1IETTH.

CocTtaBiAaTh (MHIUBUIyIBHO WU B TPYIIIE) TUIAH PEIICHUS TPOOIEMBI.

PabGoras mno mnpemioxkeHHOMY W (MJIM) CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY,
UCIIOJIb30BaTh HAPsy C OCHOBHBIMH CPEICTBAMH U JIOTIOJHUTENBbHBIC: CIpPAaBOYHAs JUTEPaTypa,
buszndeckue nprudOpsl, KOMITBIOTED.

[TmaHpoOBaTH CBOIO MHIUBUAYAIFHYIO 00pa30BaTEIBHYIO TPACKTOPHIO.

PaboTaTh 0 CaMOCTOSITEIFHO COCTABICHHOMY IIJIaHY, CBEPSISICH C HUM U LIEJBIO e TETHHOCTH,
UCTIPaBJISAs OIIMOKH, UCTIONbB3YS CAMOCTOSTENILHO OJOOpaHHbIE CPE/ICTBA.

CaMocCTOSITeThHO OCO3HABATH MIPUYHMHBI CBOETO yCIIeXa WM HeycIieXa i HaXOIUTh CITIOCOOBI
BBIXO/Ia U3 CUTYyallUU HEycIexa.

YMeTh OIlleHHBaTh CTENEHb YCIEIIHOCTH CBOEH WHIUBUAYaIbHOU 00pa3oBaTeNbHOM
JESITEIIbHOCTH.

JlaBaTh OILIEHKY CBOMM JIMYHOCTHBIM KauyeCTBaM W YEpPTaM XapakTepa («KakoB s»),
OTIpE/IeIIATh HAIPABJICHUS CBOETO Pa3BUTHS («KaKUM s XOUy CTaThy», «4TO MHE JJIsl 3TOrO Hauo
CIIEJIAThY).

Cpeocmeom ¢popmuposanus peryiasTUBHBIX YVY]J[ ciyXutr coOmoeHre TeXHOJIOTUU
npoOJeMHOr0 JAMajora Ha JTale HW3y4YeHUS HOBOTO MaTepuala M TEXHOJOTHS OLCHHBAHUS
00pa3oBaTeNbHBIX TOCTHKCHUH (YUCOHBIX YCIIEXOB).
dopmy duKcanmu U npencTaBiIeHus] HHHOPMAIIHH.

Hcnonp30BaTh pa3nuyHble BUABI YTeHHs (M3ydarolee, MPOCMOTPOBOE, O3HAKOMHUTEILHOE,
MOMCKOBOE), IPHUEMBI CIIYIIAHUS.




CamoMy co3/1aBaTh MCTOYHHKHA HH(GOpPMAIMHM PA3HOTO THIIA W JUIS Pa3HBIX
ayJIMTOPUH, COOIII0IaTh TIpaBHUiia HHPOPMAITMOHHON 0€301acHOCTH.
YMeTh UCTIONB30BaTh KOMITBIOTEPHBIE 1 KOMMYHHUKAITMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT ISt
JOCTMDKEHUSI CBOMX Lieleld. YMeTh BbIOMpaTh aJleKBaTHBIE 3ajlaue MpPOrpaMMHO-amapaTHble
CpeZICTBa M CEPBHCHI.

Cpeocmeom ghopmuposanus no3HaBaTenbHbIX Y'Y [l cayKUT yueOHBIH MaTepra 1
IpeXJIe BCEro MPOAYKTUBHBIC 33/I1aHUS YIeOHHNKA, HAIICJICHHBIE Ha!

- POCKTHPOBAHUE U MTPOBEICHUE HAOIIOCHNUS IPUPOAHBIX SBICHUH C
UCTIOJIb30BaHUEM HEOOXOAUMBIX U3MEPUTEIBHBIX TPUOOPOB;

- BOCTIUTaHHE YOS KIEHHOCTH B BO3MOXKHOCTH AUAJIEKTHYECKOTO TO3HAHUS IPUPOJIBI;

- NpUMEHEHHE TIOTYYCHHBIX 3HAHUN ¥ YMEHUN JIJIS1 pEIICHUS

NPaKTUYECKHUX 33124 MOBCETHEBHOM JKU3HU.

Kommynuxamuenvie YV/I:
OtcTanBasi CBOIO TOUKY 3pEHUS], IPUBOJAUTH apTyMEHTHI, TOATBEPKAAst UX (PaKTaMu.

B nmuckyccum ymMmeTh BBIBHHYTh KOHTPApTyMEHTHI, Nepedpa3upoBaTh CBOI MBICIH
(BIajieHre MEXaHNU3MOM SKBUBAJICHTHBIX 3aMEH ).

YYuThCSI KPUTUYHO OTHOCHTHCS K CBOEMY MHEHHUIO, YMETh MPU3HABATH OIMOOYHOCTH
CBOEro MHEHHsI (€CITH OHO TaKOBO) M KOPPEKTHUPOBATH €TO0.

Paznnuyath B NHUCBMEHHOM M YCTHOM peuyd MHEHHME (TOUKY 3pEHMs), 10Ka3aTeabCTBa
(aprymeHTHl, GaKThl), TUIIOTE3bI, AKCHOMBI, TEOPHH.

YMeTh B3IJISIHYTh Ha CUTYalMI0 C MHOM MO3UIMM U JOTOBapUBATHCSA C JIFOJbMHU HHBIX
MTO3ULIUH.

Cpeocmeom gpopmuposaruss KOMMYHUKATUBHBIX Y Y]] CIIyXUT COONIIOCHUE TEXHOJIOTUH
npoOsieMHOro nuanora (moOy>KIaromuil U MOABOASAIINKA JUAIIOT) M OpraHu3alus padoThl B MallbIX
rpynmnax, a Takke MCIOJIb30BaHUE Ha YPOKAX 3JIEMEHTOB TEXHOJIOTMH MPOyKTUBHOTO YTEHUSI.

Ilpeomemnvimu pesyrvmamamu U3y4eHus NPEAMETA ABIAIOTCA CIEIYOIINE YMCHUS:
Dopmuposanue 0CHO8 HAYUHO20 MUPOBO33PEHUS U PUULECKO20 MbIULICHUA:
- pa3nUyYaTh SKCIEPUMEHTAIBHBIA U TEOPETUUYECKHI cIOCO0 TTO3HAHUS PUPOJIBL;
- XapaKTCPU30BaATh MEXaHNYCCKOC IBUKCHHC, BSaHMOHefICTBHSI n
MEXaHUUYECKUE CUJIbI, TOHITHE 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHHHM BEIIEeCTBa U
TPEX COCTOSIHUAX BEIIECTBA.

Ilpoexmuposanue u npogedenue HaOAOOEHUS NPUPOOHBIX ABIEHUL C UCHOTb308AHUEM
He0OX00UMbIX UBMEPUMETILHBIX NPUOOPOS:
- OIICHUBATh a0COJIOTHYIO MOTPEITHOCTh U3MEPECHHSI, TPUMEHSTh METOJT PSIJIOB;
- NPOBOJUTh HM3MEPEHHE CHJIBl TSOHKECTH, CHIIBI YIPYTOCTH, CHJIBI TpPEHHUS,
HaOJTI0/IEHUE 3aBUCUMOCTH JIaBJICHUS CTOJI0A JKUKOCTH B 3aBUCHMOCTH OT IUIOTHOCTH JKHJIKOCTH U
BBICOTHI CTOJIOA KHUJIKOCTH, HAOJIO/ICHHE JCHCTBUS BHITAIKUBAIOIICH CHIIBI U €€ N3MEPCHUE.

Juanexmuuecxuii memoo nO3HaHUsL NPUPOObL:
- OIEpUpPOBaTh  IPOCTPAHCTBEHHO-BPEMEHHBIMU MacIITabaMu MHpa,
CBEJCHUSIMU O cTpoeHUH COJIHEUHOM CUCTEMBI U IPEICTaBICHUAMHU 0 €€ (HOpPMUPOBAHUH;
- 000CHOBBIBATh B3aUMOCBSI3b XapaKTepa TEIJIOBOTO JIBIXKCHHS YaCTHII
BEIIEeCTBA M CBOMCTB BEIIECTBA.

Pazeumue UHMENIEKMYWIbHbIX U MEOPUYECKUX cnocobrnocmell:

- paspemars y4eOHylo mpoOjeMy MpU BBEACHUM MOHATUS CKOPOCTH, IJIOTHOCTH
BCILECTBA, AHAJIN3E€ IPUYMH BO3HUKHOBEHHUS CHJIBI YINPYTOCTH M CWIBI TPEHUS, OIIBITOB,
MOATBEPKAAOIINX 3aKOH [lackais, cynecTBOBaHNE BBITATKUBAIOIIEH CHUIIBI.

Ilpumenenue nonyueHHvlx 3HAHUL U YMEHUU ONA peuleHus Npakmuideckux 3aoau
NOBCEOHEBHOU HCUSHU:

- OTIPENIeNIATH 1IeHY JIeICHUS] U3MEPUTEIHHOT0 Mpudopa;
- U3MEPSATH Maccy U 00bEM Tena, TEMIEPaTypy Teja, JIOTHOCTh TBEPABIX TE U KUAKOCTEH;
- Ha MpaKTHKe MPUMEHATh 3aBUCUMOCTb OBICTPOTHI Iporiecca Auddy3uu ot



TEeMIIEpPaTyphl BEIIECTBA, YCIOBUE IIJIABAHUS TEIL.
[Iporpamma npexycMarpuBaeT GOpMUPOBAHHUE Y TKOIBHUKOB CIAEAYIOMIMX 001Iey4eOHBIX
YMEHUU U HABBIKOB, YHUBEPCAIBHBIX CITOCOOOB ACATEIHHOCTU U KIIFOUEBBIX KOMITETEHIIUMN:
llo3nasamenvras oesmenvHocmo

—  HUCHOJB30BaHUE JJIsl TO3HAHMS OKPY>KAIOILIET0 MUPA PA3IUYHBIX €CTECTBEHHO-
HAyYHBIX METOJIOB: HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE;
—  (dopmupoBaHHe yMEHHHA pa3nuyarh (GaKThl, TUIOTE3bl, MPUIHHBI,
CIIEJICTBUS, I0KA3aTEIhCTBA, 3aKOHBI, TEOPUU;
—  OBJIaJICHHE aJICKBATHBIMU CIIOCOOAMH PELICHHS TEOPETUYCCKUX M IKCIICPUMEHTAIBHBIX
3ajau;
—  TIpHOOpEeTEeHUE OIBITA BBIIBIKCHHUS THITOTE3 )T O0OBICHESHUS H3BECTHBIX (PAKTOB H
IKCIIEPUMEHTAIBLHOU MTPOBEPKU BBIIBUTAEMBIX THITOTE3.
HUnpopmayuoHHo-KOMMYHUKAMUBHASL OeSIMETbHOCb.
—  BJIQJICHHE MOHOJIOTMYCCKOH W JMAJOTHYECKOW pEYbl0, pa3BUTHUEC
CIOCOOHOCTH IMTOHUMATh TOUKY 3pPEHUS COOCCEIHUKA U MPU3HABATH MIPABO HA NHOE
MHCHHE;
—  HCIIOJIb30BaHME ISl PEIICHUS MTO3HABATEIBHBIX U KOMMYHHKATUBHBIX 3a/1a4
Pa3IMYHBIX UCTOYHUKOB HH(DOpMAITUH.
Pegrexcusnas oesmenvbrnocmo:
—  BIIQJICHUC HABBIKAMU KOHTPOJIS M OLEHKU CBOCH JIEATEIBHOCTH, YMECHHEM
MIPEIBUIETH BO3MOXKHBIC PE3yIbTaThl CBOMX JCHCTBHIA,
—  opraHu3aius y4eOHOH IesTeIbHOCTH: TIOCTAaHOBKA IIeJIH, TNIAHUPOBAHNE,
OIpeieNIeHUe ONTUMAIBHOTO COOTHOIICHUS TIETTH U CPEICTB.



Conep:xxanue y4eOHOro kypca «BBemeHne B eCTeCTBEHHO- Hay4dHble mnpeamerbl. Pu3uka.
Xumus»

Conmepxkanne y4eOHOTO TIpeaMeTa COOTBeTcTBYyeT DenepaabHOMYy TOCyAapCTBEHHOMY
00pa3zoBaTebHOMY CTaHAApTy OCHOBHOT'O 00IIIETO 00pa3oBaHuUs.

B naHHON yacTH mporpammbl OnpezesieHa MOCIeI0BaTeIbHOCTh U3yUeHHs] yUYeOHbIX TeM B
COOTBETCTBHUH C 33auaMy 00ydeHHs. YKa3aH MHHUMAJIBHBINA IepeueHb JEMOHCTPALUi, TPOBOIUMBIX
yuuTeNeM B KJlacce, JJaDOpaTOpHBIX paboT U OIBITOB, BHIMOIHAEMBIX YUEHUKAMHU.

6 xnacc
Bsenenue

[Tpupona >xuBas U HexuBas. SIBieHus npupoisl. YeloBek — yacTh NpHUpobl. BrusHue
yesioBeka Ha npupoay. Heo6XoauMocTh n3ydeHus IpUpobl U OepeKHOro OTHOLEHUsS K Heil. OxpaHa
npupozabl. Pu3nka U XUMUS — HAyKH 0 npupoe. Uto usyyaer ¢pusuka. Tena u Bemiecta. Yto uzyuaer
xuMus. HaydHele MeTOAbl W3yYeHUs TPHPOJIbI: HAOIIOJCHUE, OIBIT, TEOpUs. 3HAKOMCTBO C
OpOCTEHIINM (PU3NIECKUM U XUMHUECKUM 000pyaoBaHueM (IpoOupka, koba, 1abopaTOpHBIM cTakaH,
BOPOHKA, TWIETKA, IIMaTelb, IUIACTMACCOBBIA M METAUIMYeCKUH [ITaTUBBIL, JepXKaTeib s
npodupok). HarpeBarenbHblii mpubop, ocoOeHHOCTH MaMmeHu. llpaBuia HarpeBaHMs BelIECTBA.
W3meputenbHbie TPUOOPHI: JIMHEIKA, H3MEPUTEIbHAS JICHTA, BECHI, TEPMOMETP, MEH3ypKa (eIUHUIIBI
U3MEpEeHuil, Kana npudopa, eHa JelIeHus, peies U3MEpPEeHuH, paBuiIa MoJIb30BaHMs).

JlaGopatopHble paboThI

e Omnpenenenue pazMepoB GU3HNUECKOTO Tea.
e li3mepenune o6beMa KUIKOCTH
e ll3mepenue o0Bema

TBEPJOTO TeJA.

Tena u BeliecTBa

XapaktepucTuku Ten u  BemecTB (popma, oObem, nBer, 3amax). OpraHuyeckue Hu
HEOpraHWYecKue BeulecTBa. TBepaoe, )KMIKOe U Tra3000pa3HOE COCTOsIHUS BeliecTBa. Macca Tena.
Macchl pa3nuuHbIX Tell B pupoje. Itanon Macchl. Becbl. Temnepartypa. TepmomeTpsl.

Henumocth BemiecTBa. MoJieKylibl, atoMbl, HOHBL. [IpeacTaBieHue o pa3mepax 4YacTHIL
BelecTBa. J[BwkeHue uactuil BemniecTBa. CBs3b CKOPOCTHU JIBHXKEHMSI YacTHI[ C TeMIIepaTypoil.
Huddy3us B TBepapIX Tenax, >KUIKOCTIX M Trazax. B3aummopeiicTBue dacTul BellecTBa U aTOMOB.
IlosicHeHME CTpOEHUS U CBOWMCTB TBEPABIX TEJ, )KUIKOCTEH U ra30B C MOJIEKYJIIPHON TOUKH 3pEHUS.
CrpoeHue aTomMa ¥ MOHAa. XMMHYECKHE 3JIEMEHTHI (KHUCJIOPOJ, a30T, BOJAOPOJ, XKEJIe30, alFOMUHUM,
Menb, hocdop, cepa). 3HaKU XUMUYECKUX d1eMeHTOB. [lepuoanueckas cucrema J1.11.Menzeneesa.
[IpocTsie U clloKHBIE BellecTBa (KUCIOPO/, a30T, BOJA, YIJIEKUCIIbIN Ia3, IOBAPEHHAs COJIb).

Kucnopoa. I'openne B kucnopone. @orocunres. Bonopoa. PactBopsl u B3Becu. Bona. Bona
Kak pactBoputenb. OuncTka npupoaHon Boabl. Bo3ayx — cMmech ra3os. [lmoTHOCTH BemiecTBa.

JlaGopatopHble paboThI

CpaBHeHHE XapaKTepUCTUK (PU3HUECKUX TEI.
e HabmoneHue pa3inyHbIX COCTOSIHUN BEILIECTBA.
M3mepeHue TemnepaTypbl BOJbl U BO3yXa.
HaGnronenue 1enmMocTy BelecTBa.
HaGnronenue siBneHust 1udys3uu.
HabmroneHne B3auMoIeCTBUS YaCTHILL PA3IUYHBIX BEILIECTB.
HaGnronenue ropenus.
Paznenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEILECTB (PUIBTPOBAHUEM.
OmnpezeneHye IOTHOCTH BEIIECTBA.

Bzanmonericteue ten
N3menenue ckopocTu U GOpPMBI TeNl IpU UX B3auUMOAeHcTBUU. JelicTBUE U MPOTUBOAEHCTBHUE.
Cuna xak xapakTepucTHKa B3auMmonencTBus. [luHamomerp. HbIOTOH — eauHMIIAa MU3MEPEHUS CHUIIBL.
WNuepuus. [IposiBnenne nHepuny, MpuMepsl €€ yueTa u IpuMeHeHns. Macca Kak Mepa HUHEPTHOCTH.
['paBuTanimonHoe B3auMoaelicTBue. ['paBuTanioHHoe B3aumojeicTBue M Bceenennas. Cuna
TSOKECTH. 3aBHCHMOCTh CHJIBI TSDKECTH OT MacChl.OJEeKTpudeckoe B3anmopencTBue. OObsicHEHHE
JJIEKTPUYECKOTO B3aUMOICUCTBHS HA OCHOBE JIEKTPOHHON TEOPHH.




DnekTpusanus Ten TpeHueM. [lepeaayda 3neKTpuueckoro 3apsaa Ipu CONPUKOCHOBEHUU.
B3aumoseiicTBue OTHOMMEHHO U Pa3HOMMEHHO 3apsDKEHHBIX TEIL.

MarnutHoe B3aumopeicTBue. llocTossHHBIE MarHuThl, MX JCHCTBHE Ha JKEJE3HbIE TEJA.
[Tosmtocsl MarHUTOB. MarHuTHble CTpEiKU. 3emis Kak MarHuT. OpUEHTHUPOBAaHUE IO KOMIACy.
[IpumeHeHne MOCTOSIHHBIX MarHUTOB. Cuia TpeHHs. 3aBUCUMOCTb CHJIBI TPEHUS OT CUJIbl TSXKECTU U
KayecTBa 00pabOTKU MOBEpXHOCTEW. Ponb TpeHus B mpupone u TexHuke. CrocoObl YCWICHUS U
ocnabyieHus! TPEeHusl.

Hedopmarus. Paznmuunbie Buabl  aedopmanuu. Cuia ynpyrocTd, €€ HalpaBiCHHUE.
3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AedopMmanuu. JlaBieHue Tena Ha onopy. 3aBUCUMOCTh JaBJICHUS OT
wiomaau onopsl. [lackane — enuHuIa u3MepeHust AasieHus. [lepenaya naBiieHUs KUIKOCTSIMH U
razamu. 3akoH [lackans. /{aBnenue Ha riryoune xuakoctu. CooOmiaromuecs cocybl, UX MPUMEHEHHE.
AprepuanbHoe naBieHue. JlelcTBUE XKUIKOCTEH Ha MOTPYKEHHOE B HUX TeNo. ApXuMenoBa cuja.
3aBUCHUMOCTh apXHMEIOBOM CHJIBI OT poja >KUIKOCTH U OT o0beMa MOTpPYKEHHOM dYacTu Tela.
VYcnoBus 11aBaHus TeIl.

JlaGopatopHbie paboThI

e HabmoneHne BOSHUKHOBEHHS CHIIBI YIIPYTOCTH MPH JeOopMalinu.
e li3mepeHue cumbl.

e l3MepeHue cuiibl TPEHUS.

Ha6nronenue B3anMo1eiCTBHS HA3JICKTPU30BAaHHBIX TE.
HaGnronenue MarHUTHOTO B3aUMOIEHCTBHA.
Ornpenenenue JaBieHUs TeIa Ha ONopy.

N3MepeHne BbITAIKUBAIOIIEH CUIIBL.

OT 4ero 3aBUCHUT BBITAJIKMBAIOLIAs (apXUMeI0Ba) cuia?
BrisicHenue ycnoBusi riaBaHus TeJ.

Dusuueckue u Xumuieckue s671eHusl
MexaHn4ecKue sIBICHUS

[ToHATHE 00 OTHOCUTENBHOCTH MEXAaHHUYECKOro JBM)KEHUs. Pa3HooOpas3Hble BH[BI
MEXaHUYECKOTO JBMXKEHHUS (IPSIMOJIMHEMHOE, KpPUBOJIMHEHWHOE, JABW)KEHHE 10 OKPY>KHOCTH,
KoJsiebarenbHOe). MexaHndeckoe IBHKEeHHE B pupoe 1 TexHuke IlyTe u Bpems nemxenus. CKkopocThb
JBIKEHUs. PaBHOMEpHOE, YCKOPEHHOE M 3aMEIJICHHOE JBIKEHHS.3BYK KaK MCTOYHHK MH(POpPMAaLUU
00 okpyxaromem Mupe. Mcrounuku 3Byka. KoneGaHue — HeoOXoaumoe yCIIOBHE BO3HMKHOBEHUS
3Byka. OTpakeHue 3Byka. 9xo. ['osioc u ciayx, ropTaHb 1 yXo.

JlaGopaTopHbIie pabOThI

e Briuucienue ckopocTtu Opycka.
e HaGmroneHne OTHOCUTEILHOCTH JIBUXKECHUS.

o Ha6J'IIOI[eHI/IC HCTOYHHUKOB 3BYKa.

TenioBbIe ABICHUS

H3meHeHnne oobeMa TBEPABIX, JKUIKUX U Ta3000pa3HbIX TeJl MPU HArpEBAaHUHU U OXJIAXKICHUH.
VYyeT TemnoBoro pacuiMpeHusi U UCIoJIb30BaHUE ero B TexHuke. [lnaBnenue u otBepAeBanue. TasHue
CHETa, 3aMep3aHue BOJbI, BBIIUIaBKA YyryHa W CTalM, U3TOTOBJIEHUE AeTaieil oTauBkoi. Mcnapenue
xuakocted. (OxnaxaeHue xxuakocten npu ucnapenunu.) Konnencanus. Ternonepenaya.

JlaGopaTopHbie pabOThI

Habmonenne n3mMeHeHus: o0beMa KUAKOCTEH U Ta30B MPU HarPEBAaHUH U OXJIAXKICHHH.
Habmonenne n3MeHeHus AIuHbI TeNla IPU HarpEeBaHUN U OXJIAXKACHUH.

HarpeBanue cTexistHHON TpyOKH.

OTauBKa UTPYIIEYHOTO COJIATHKA.

Habmntoienue 3a miaBieHUEM CHera.

OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS JKUJKOCTH?



e Habmonenue oxnaxJeHUs KUIKOCTU IPU UCTIAPESHUH.
e HaOmroneHue TeIIonpoBOJHOCTH BOABI U BO3AYXA.
B pesynbrare u3ydyeHus npeaMera oOydaroUIMiCs HAYYHMTCH:

MexaHn4eCcKue SBICHHS

*  pacro3HaBaTh MEXaHUYECKHE SBICHHS W OOBICHATH HAa OCHOBE HMEIOIIUXCS 3HAHUN
OCHOBHbIC CBOMCTBAa WJIM YCJIOBHSl TPOTEKAHUS HTUX SBJICHUWA: PaBHOMEPHOE MPSIMOJIMHEUHOE
IBUKEHHE, CBOOOTHOE MAaJICHUE TeJl, HHEePIUs, B3aUMOICUCTBUE TeJ, Mepenadya AaBlIeHUs TBEPIBIMU
TeIaMH, JKUIKOCTSIMH U ra3aMH, IIJJaBaHUE TE;

*  ONHCHIBATh HM3yUEHHBIC CBOICTBA TE€I M MEXaHHUYECKHE SIBICHUS, HCIONB3Yysd (hHU3nuecKue
BEJIMYMUHBL: MYTh, CKOPOCTh, Macca TeJa, IJIOTHOCTh BEIIECTBA, CHJIA, JABJICHUE, CWJIa TPEHUS; MpHU
OMHCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICT MCHOJB3YEMBIX BEIWYHH, UX 0003HAUCHUS H
€IMHUIIBI U3MEPECHUS;

*  AHANIM3MPOBATh CBOMCTBA TEl, MEXaHMUECKHUE SBJICHHS U MPOIECCHI, UCTIONb3Ys (hU3HUECKUe
3aKOHBI: 3aKOoH [lackaiis, 3akoH Apxumena;

* pewmaTh 3a7aud, HCMHONB3Ys (QOPMYIBI, CBA3bIBaOIMIME (U3NYECKUE BEIMYUHBI (YT,
CKOPOCThb, IUIOTHOCTH BEIIECTBA, JaBJIEHUE); HAa OCHOBE aHaIM3a YCIOBUS 3a/Jaud BBIICIATH
¢u3uUeckre BeTUYUHBI U POPMYIIbI, HEOOXOAUMBIE IS €€ PELIeHHUs, U TPOBOIUTH PaCUETHI.
OO0yJaromuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

*  HCIOJB30BaTh 3HAHUS O MEXAaHMYECKHX SIBICHUAX B MOBCEAHEBHOMN >KU3HM UId 00ecreUeHUs
0€30MacHOCTH TIpU OOpalieHHH C TPUOOpaMU W TEXHHUYECKUMHU YCTPOUCTBAMH, IJISi COXPaHCHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEJICHHS B OKPY Kalollel cpeie;

° MMPUBOAUTE NPUMECPHI MMPAKTHYCCKOT'O0 MCITOJIE30BaHHA (1)I/I3I/I‘-I€CKI/IX 3HAHUHM 0 MEXaHMYECKUX
SABJICHUAX U (i)I/I3I/I‘I€CKI/IX 3aKOHax,;

* mpuéMmaM Mmoucka u (pOPMYJIUPOBKH JOKA3aTEIbCTB BBIBUHYTHIX THIIOTE3 M TEOPETHUECKUX
BBIBOAOB Ha OCHOBC OMIIMPUYCCKH YCTAHOBJICHHBIX q)aKTOB;

* paspemaTb NpoOJieMy Ha OCHOBE HMEIOIIMXCA 3HAHUH 10 MEXaHHMKE C HCIOJIb30BaHUEM
MaTEeMaTHYECKOTO anmapaTa, OIleHHBATh PEATbHOCTh MOTYYSHHOTO 3HAYCHHS (PU3UIECKON BEJTMUMHBI.

TeroBnIe IBICHUS

*  pacro3HaBaTh TEIUIOBHIC SIBJICHUS W OOBACHITH HA OCHOBE MMEIOIIMXCA 3HAHUN OCHOBHBIC
CBOICTBA WIU YCJOBHS TPOTEKAHMUS OSTUX sBIeHUi: auddysus, usmeHeHnue oOBEMaA Tenm mpu
HarpeBaHUU (OXJIAXKIACHUHU), OOJbIIAs CKUMACMOCTh Ta30B, Majlas CXKUMAEMOCTh JKHUIKOCTEH U
TBEPABIX TEJ; UCTIApEHUE, KOHICH A, TUIaBIICHUE, KPUCTAJUIU3AIIHS, KUTICHHE, Pa3INUHbIe CIIOCOOBI
TEeIJIONepeIavuu;

*  ONHUCHIBATh U3YUYEHHBIC CBOMCTBA TEJI U TEIJIOBBIC SBJICHUS, UCTIONB3YS (PU3UIECKYIO BETUINHY
- TeMIIEepaTypa;

* QaHATM3UPOBATh CBOMCTBA TEJ, TETIJIOBBIC SIBJICHUS U TIPOIECCHI;

*  pa3nMyYaTh OCHOBHBIC MPU3HAKUA MOJCIICH CTPOCHHS Ta30B, )KUJIKOCTEH 1
TBEPABIX Tein; OOydJaronuiics MOTYyIUT BO3MOXHOCTh HAYYUTHCS:

*  HCIIOJIB30BATh 3HAHHUA O TEIUIOBBIX ABJICHMIX B IIOBCEIHEBHOM KU3HH I 00eCIICUeHUS

0€30MMacHOCTH IPH 0OpalleHNH ¢ TpUOOopaMu U TEXHUUECKUMHU YCTPONCTBaMH, /Ui COXPaHEHUSI
3JI0pOBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEICHUS B OKpYXKaroleil cpene;
*  TPUBOJIUTH MIPUMEPHI MPAKTHUECKOTO UCTIOIH30BAHUS (PH3NUECKUX 3HAHUH O TEIIOBBIX
ABJICHUSX;
* npuémam noucka u GopMyINpOBKU JOKA3ATEIBCTB BBIIBUHYTHIX THIIOTE3 H
TEOPETUYECKHUX BBIBOJIOB Ha OCHOBE SIMITMPUUECKU YCTAHOBJIEHHBIX (DAKTOB;
*  paspemats NpoOeMy Ha OCHOBE UMEIOIINXCS 3HAHUH O TEIUIOBBIX SIBICHUSIX.

3H€KTDI/I‘I€CKI/I€ U MAarouTHBIC SIBJICHUA

M pacro3HaBaTb U O00BACHATH Ha OCHOBE HUMCIOIIIUXCA 3HAHUM OCHOBHBIE CBOMCTBA MJIH
YCIIOBHS MIPOTEKaHUS SBJICHUMN: SJICKTPU3ALUS TeJ, B3aUMOJICHCTBHE 3apsi/IOB, B3aUMOJICHCTBHE
MAarHuTOB;

*  aHAIM3UPOBATh CBOMCTBA TeJN, OHJICKTPOMArHUTHBIC SBJICHUS

u npouecchl; OOyUaromMNiCs MOIYYUT BO3MOKHOCTD HAYUHThCS:

® HCIIOJIB30BaTh 3HAHUA 00 OJICKTPOMArduTHBIX SBJICHUAX B HOBCGI[H@BHOI\/’I KHU3HU JIA
oOecrnieueHns 0€30MacCHOCTH IpHU oOpallleHuu ¢ npudopaMu M TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHHS 3[J0POBBS U COOJIOIEHHUS HOPM IKOJIOTHYECKOTO TIOBEICHHS B OKPY KaloOIIeH cpene;




* NPUBOAUTHL  MPUMEpPHl  MPAKTUYECKOIO  HMCHOJIb30BAaHUS  (U3WYECKUX  3HAHUU
0 3JIEKTPOMArHUTHBIX SIBJICHUSAX;
* npuémam noucka u GopMyIHPOBKH JI0KA3aTE€IbCTB BBIIBUHYTHIX TUIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMIUPUUYECKU YCTAaHOBICHHBIX (DaKTOB;
* paspemiath NpodIeMy Ha OCHOBE HMEIOIIUXCS 3HAHUHM 00 IJICKTPOMArHUTHBIX SBJICHUSIX.

3H€KTDOM3FHI/ITHBIC SABJICHUSA

DNEeKTpUUECKUN TOK KaK HallpaBJICHHOE JBIKEHHE 3apsKEHHbIX yacTull. HampsikeHue kak yciioBue
BO3HUKHOBEHHUE 3JIEKTPUYECKOIO TOKa. MICTOUHMKM MOCTOSIHHOTO U IepeMeHHOoro toka. Cuia Toka,
eAMHMULIa u3MepeHust cuibl Toka — 1 ammep(A). Ilpumepbl pa3nuyHbIX 3HAYEHUH CHUJIBI TOKA.
Hanpsoxenue, enununa usmepenust HampspkeHuss — 1 BosbT(B).IIpumepbl pa3nuuHbIX 3HaUYeHUH
HanpspKEeHUs. AMIEpPMETP U BOJIBTMETP, BKIIOUEHHE aMIIEpMETPa U BOJIBTMETPA B 3JIEKTPUUECKYIO
Lenb Ul U3MEPEHMsI CWIbI TOKa W HanpspKeHWs. IIpOBOIHUMKM M IOUAIEKTPUKHU: OIPEIEIICHHUS,
npuMepsl U npuMeHeHus. COCTaBHbIE YacTH AJIEKTPUYECKUX Lenell U uX 00O03HAa4YeHHs] Ha CXEME.
[TocnenoBarenbHOE M NApauUIEIbHOE COEIMHEHUE IPOBOJHUKOB, MX OTJIMYUSA, UCIOIb30BAaHUE B
pa3nuuHbIX Lensx. HarpeBarenbHoe [eicTBHE TOKa, €ro NPUMEHEHHE B OBITOBBIX NPHOOpax.
MarautHoe [EHCTBUME TOKA. OJIEKTPOMAarHWThl, MX IHpuMeHeHue. JlelicTBME MarHuTa Ha
anekTpuueckuii Tok.IIpuMeHeHue »TOro nAeWCTBUS B YCTPOMCTBE HU3MEPHUTENBHBIX IPUOOPOB,
JNEKTPOABUraTess. XMMUYECKOE JEMCTBUE TOKA U €0 IPUMEHEHHUE.

JlaGopaTopHbie pabOThI
ITocnenoBarenbHOE COEAMHEHNE
[TapannensHOE COEqUHEHHE
Habmnronenue TenioBoro 1elcTBUsS TOKa
HaOnronenne MariuTHOroO IEHCTBHS TOKA
HaGnronenne XuMudeckoro A1eMCTBUS TOKA

CBETOBBIC SBJICHUS

CaetoBble sBieHus. CBET KaKk MCTOYHHK MHQOpPMAIMK YelIOBEKa 00 OKPYKaoIeM MHpE.
Ucrounuku cBeta: ropsiune u xonoaneie. OOpa3oBanue TeHUW OT mperpaabl. [Ipoxoxkaenue cera
CkBO3b oTBepcTHe. OOBSICHEHHE COJIHEYHBIX M JIYHHBIX 3aTMEHHH. 3epKallbHOE M pPacCesHHOE
otpaxkenue. [IposiBieHne 3akoHa OTPaKEHUS B JICUCTBUM 3€pKajl. 3epKajia IUIOCKHE, BBITYKIIbIE U
BOrHyTble. CBOMCTBO 3€pKajl U3MEHATh HAIpPAaBICHHE CBETOBOro Iydka. lcmosb3oBaHue 3epkail.
Xapaktep nM300pakeHHs] B TUIOCKOM 3epkaiie. OO0bsiCHEeHHEe BO3HHUKHOBEHUS MHHUMOTO C IOMOIIBIO
MOCTPOCHUs. SIBeHue nmperaoMyieH s cBeTa. Mi3aMeHeHne HampaBIeHUs] CBETOBOTO JIyda MPH IMepexoe
W3 OJIHOM Cpelbl B Apyryto. Pa3zinuunble TUMBI JIMH3: coOMparoiue U paccenBaromye. GoKyc JTUH3HL.
YBenuuenue nuH3bl. Paznuune B M300pakeHUH MpeaIMeTa B JIMH3E B 3aBUCUMOCTH OT UX B3aMMHOTO
pacnonoxenusi. HasHaueHne U MCIOIb30BaHNE ONTHYCCKHUX MPUOOPOB: oToanmapara, IpOeKTOPOB,
MHUKPOCKOIIa, TEJIECKOIa; MCIO0JIb30BAaHME B HX KOHCTPYKUMHU JIMH3 U 3epkai. CTpoeHue riasa,
HEKOTOpBIC (PYHKIIMH €TO OTIEIbHBIX YacTel. M300paxeHnue, moiayyaemMoe Ha cerdaTke. HemocraTku
3peHusi: OJIM30PYKOCTh U JalIbHO30PKOCTh; MCMOIB30BaHNE OUKOB ISl KX UCIpaBiieHus. Paznoxxenue
Oenoro ceera ¢ momoribio npusMbl. Crektp. [lopsgok cienoBaHus 1HBETOB B crekTpe. Pamyra.
OObsicHeHue 1[BeTa TeTl.

JlaGopaTopHbie paboThI

e C(CBeT U TCHb

e OTpaxkeHHE CBETa 3ePKATIOM

o [lonydyeHue U300paXkeHUS MPEAMETA B IIIOCKOM 3epKaJie
e HaGnroneHue 3a mpeoMIIeHHE CBETa

e HalGnronenue nzobpaxxeHuii B THH3E

XUMHYECKHE SIBIICHUS

XUMHYECKUE PEAKIIMU KaK MPOIecChl 00pa30BaHMsI OJHUX BEIIECTB U3 Apyrux. [IpusHaku
XUMHYECKHX SBIICHUHN U YCIOBUS UX MpoTekanus. OObsiCHEHHE MPOTEKAHUS XUMHUECKUX PEaKIuil ¢
MOJIEKYJIIPHON TOYKHM 3peHHs. Pacman BemiecTB U MOJIEKYJl Ha aTOMBI WJIM MOHBI, 00pa30BaHHE U3
HHUX




HOBBIX BemecTB. CoXpaHEHHME MacChl BEIIECTB B XMMHYECKUX peakuusax. [loBropeHue 3HaKoB
XUMUYECKHUX 3JIEMEHTOB. Peakuuu coenuHeHus v pasiioxkeHus. OKCHAbl KaK CJIOXKHBIE BELIECTBA,
COCTOSIIIIME M3 JBYX XMMHUYECKHX DJIEMEHTOB, OJMH U3 KOTOpPbIX Kuciopond. [Ipumepsl Haunbonee
pacupoCTpaHEHHBIX OKCHUJOB, HMX PACIPOCTPAHEHHE B MPUPOJIE M HCHOJIb30BaHHe. (OCHOBHbIE
CBEJICHHsI O KHUCJIOTax, IpUMephl Hanbosiee pacpOCTPaHEHHBIX KUCIOT. Mcnonap30BaHue KHUCIOT B
HapoIHOM Xo3siiictBe M ObiTy. IlpaBuna oOpamenuss ¢ Humu. PacmosnaBanue kucior. OOmue
CBeJIeHHsI 00 OCHOBAaHHUSAX, PACTBOPUMBIE OCHOBaHHUS- IIEIOYM; H3BECTKOBas BOJA, rallleHHas
u3BecTh. lIpuMeHeHue OCHOBaHWSI B HAapOJHOM Xo3siiictBe W B ObiTy. IlpaBuna oOparieHus c
ocHOBaHMsIMH. Pacnio3naBanue ocHoBaHuil. Peakius HelTpanuzanuu. Coau Kak CIIOXKHBIE BELIECTBA
B COCTaB KOTOPBIX BXOASIT HMOHBl METAJUIOB M KHUCIOTHBIX OCTaTkoB. I[lpumepsl coneit u
pacnpoctpanenue ux B npupoje. CBONCTBa M NMPUMEHEHUE Psfa COJICH: MOBApPEHHOM COJIU, COJBbI,
MEJIHOTO Kynopoca u Jip. benku, sKupbl U yriaeBoAbl Kak Ba)KHEUIINE MUTATENbHbIC BEIIECTBA IS
opraHnusma uyesoBeka. lIpoucxokieHue NMpUPOAHOTrO rasza, HeQTH, YIiisl KaK MPOJYKTOB T'HHUEHUS
pa3IMUYHBIX OPTaHUYECKUX OCTATKOB 0€3 JocTyma BO3ayXa mpu Oosbliux AaBieHusx. HaumbOonee
Ba)KHbIE MECTOPOXACHUA ra3za u HedTu B Poccuu, UX 3HaUeHHE KaK MCTOYHUKOB JJISl MOJTYYEHUS
pPa3IMYHBIX BUJIOB TOIIMBA KAK BAXKHEHILIETO CHIPhS ISl XUMUYECKOW TPOMBILIIIEHHOCTH.

JlaboparopHbie pabOTHI

e JlelicTBHE KUCJIOT U OCHOBAaHUH Ha MHIMKATOPHI

e [IpoBepka pacTBOPUMOCTH COJICH B BOJE

e Pacmo3HaBaHue
Kpaxmana YenoBek U mpupojia

3amaun, KOTOpBIC peIIaeT acTPOHOMHS, 3HAKOMCTBO CO 3BE3JHBIM HEOOM, CO3BE3IHS.

JlpeBHME aCTPOHOMHUYECKHE HHCTPYMEHTHI H COBPEMEHHBIE METO/Ibl aCTPOHOMUYECKUX HUCCIIETOBAHHIM.
Ormpoc: HaxOXJACHHUE HAa W300paKEHMHM CO Claija 3Be3JHOr0 Heba M3BECTHBIX co3Be3auil. Kapra
3Be3qHOoro HeOa. HaxoxaeHue Ha kapTe co3Be3anii Hanbolnee IpKUX 3Be3d. A3UMYT U BBICOTA CBETHIL,
WX OMpPENIEIICHHE C IMOMOIIBI0 acTpoisionn. [IpakTudeckue yka3aHHUS 1O M3TOTOBICHUIO aCcTPOJISIONH.
Comnnue. [lepBble peCTaBIEHUS O €TO COCTaBe U TemrmepaType. FI3MeHeHUs: COTHEYHOM aKTUBHOCTH.
Comnre u xxu3nb Ha 3emute. ConmneyHast cucteMa. CTpoeHHE COTHEYHOM cucTeMbl. J[BrkeHue 3emiu
:BpallleHHe BOKPYI CBOEi ocu M BpaiieHue BOKpyr ConHua. I[IpuumHbBl CMEHBI THS U HOYM, BPEMEH
roja. JlyHa — ectecTBeHHbIN cyTHUK 3emud. JIBuxkenue JIyHbl BOKpYT 3eMiIM B BOKPYT CBOEH OCH.
OtcyTcTBHE aTMOChEpHI B CBSI3aHHBIE ¢ 3THM (prusnueckue ycioBus Ha Jlyne. @azbr JIynbl. OcHOBHBIE
3Tanbl KOCMUYECKHX MCCIEI0OBAHUM.

3emJis - MECTO OOUTaHUS YesIoBeKa
CtpoeHue 3eMHOro miapa. YBEJIWYEHHE IUIOTHOCTU M TemmepaTypbl ¢ riayouHoi. CocraB
runpocdepsl. Poiabs rugpocdepsr ans xu3Hu Ha 3emie. MccnenoBaHus MOPCKHX TITyOWH.

CynoxonctBo. Iporecchl, mpoucxoasnye B 3eMHBIX Hepax M B THIApocdepe, UX BIMSHUE HA JKU3Hb
Jro/ied, He0OOXOAUMOCTb UX U3yUCHHS.
CocraB u crpoenue arMochepsl. ATMochepHoe aasneHue. OnbiT Toppudeny.
IToBTOpenue ompeneneHus nasieHus. Pabora Haj KayecTBEHHBIMH Bompocamu. bapomerpsr:
PTYTHBIN M aHEPOU[, UX MIPUHLUN JeHCTBUA. ENUHUIIBI H3MepeHHs aTMOC(HEPHOTO JaBICHHS.
CopepxaHve BOJSHOTO mapa B aTMocdepe. HeHachleHHBIH W HACBHILIEHHBIM THap.
OtHocuTenbHAsE BIAXKHOCTh BO31yXa. BlakHOCTH H3MEpEHMs BIAXHOCTH Bo3ayxa. M3mepeHue
OTHOCHUTEJIbHOM BJIAYKHOCTHU BO3/yXa C MOMOIIbIO TUTPOMETPOB, IICUXPOMETPOB.
Tyman, obnaka, 10%/b, poca- 00bSICHEHHE MPUYNUH UX BOSHUKHOBEHHUS. [ po3a, MOITHHEOTBOI.
OTansl CTAHOBJICHUS U Pa3BUTHs aBUALIMU. BpInaromuecs JIETYMKU U KOHCTPYKTOPBI CAMOJIETOB.

YenoBeK AONOIHAET NIPUPOLY
AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI « 3eMJIsl — MECTO OOUTAHUS YETOBEKa».
3HAKOMCTBO C MPOCTHIMU MEXaHU3MaMHU (pbluar, HaKJIOHHAsI IIJIOCKOCTh, O0710kM). HazHaueHue npocThix
MEXAHU3MOB.
Omnpenenenne Mmexanuueckon padotel. Enununel pabotsl. PaccMoTpeHre npuMepoB, B KOTOPBIX
coBeplIlaeTcs MexaHuueckas pabota. Perienue 3a1a4 Ha BBIYMCICHUE MEXaHUYECKON pabOThI.
OHeprueil o0nagaroT Tesa, CrIOocoOHBIE COBEpIINTH padoTy. Buapl MexaHWYecKoW JHEpruu:
KHHETUYeCKas, NoTeHuuanbHas. OT 4ero 3aBUCAT 3T BHIAbl 3Hepruu? lMcTouHuku sHeprum.
PaznuuHble BUABI HWCTOYHUKOB SHEPIMU: COJHEYHAs SHEPIusi, MHUHEpPAIbHOE TOIUIMBO, SIEPHOE
roproyee. BocrosHseMble UCTOYHUKM dHepruu. lIumeBapenue kak mpouecc BOCIOIHEHMs dHEPIruu
YeJIOBEKOM. 3HaU€HHE COJHEUHON SHEPTUu JUIsl ’KU3HHU Ha 3eMIle.




TemuoBbIe IBUTATETN-MAITUHBL, IPEOOPA3YIONINE SHEPTUIO TOTUINBA B dHEpruu. J[Bmkenus. 13
ucTopun TeroBblX nsurareneil. I[laposele mammubl [[x.Yarra, .M. IlonzynoBa. Ilpumenenus
COBPEMEHHBIX TEIUIOBBIX JABUTATEIICH.

Ponb s1ekTposHeprun B )KU3HU 001IeCTBa. BUABI €K TPOCTAHITHIHA.

YUro Takoe aBTOMAarTHyeckKoe YyCTpoucTBo. HMiumoctpanus ACUCTBUS aBTOMAaTOB Ha
KOHKpETHBIX IpuMepax. IIpuMepel HCHOIB30BaHMS ABTOMAaTHYECKMX YCTPOMCTB B HayKe, Ha
MIPOU3BOJICTBE U B OBITY.

CpenctBa cBsizu. CBeaeHuss u3 ucropur ux pasputus. Tenerpad. Temedon. Haznauenume
MHUKpO(OHA ¥ TPOMKOTOBOpUTEINA. Panno u TeneBuueHue.

Belparomue ecTecTBOMCHBITATENN, UX POJIb B CO3JAHMM OCHOB €CTECTBO3HAaHUA. OCHOBHBIE
HaIpaBJICHUS! COBPEMEHHBIX HAyYHBIX UCCIICIOBAHUH B 0071aCTH (PU3UKU U XMUMUH.

HeoOxonuMocTh  co3aHMsl  UCKYCCTBEHHBIX  MaTepuasioB. IIpuMepbl HMCKyCCTBEHHBIX
MaTepHajioB U UX HUCIOJb30BAHUE: KEpaMHUKa, (eppuThl, CBEpXIPOYHBIC CILIABbI, UCKYCCTBEHHBIC
aJIMa3bl, KHUJKUE KpUCTaJlIbl U T.A4. CBeeHus 0 croco0ax BeIpallliBaHMsI HCKYCCTBEHHBIX KPUCTAILIOB.
WHceTpyKuus 110 MpOBEAECHUIO JOMAIIHETO OIBITA 10 BHIPAILMBAHUIO KPUCTAILIA.

[Tonumepsl. [TonmaTHIIEH, TOIUXIIOPBUHII, IOJIUCTUPOI U ApyTHE IacTMaccbl. HatypanbpHele
U XUMHUYECKHE BOJIOKHA. Vcroap30BaHNe 3TUX MaTepHaIOB B OBITY.

PacrioznaBaHue npupoHBIX U XMMHYECKUX BOJOKOH. Kayuyk, ero cBoiicTBa M MOIy4YEHHE.
Bynkanu3zanus kaydyka, pe3uHbl, 00HUTA.

OcHoBHBIE (PAKTOPHI BPEIHOTO BIMSHUS JEATEIBHOCTH YEJIOBEKa Ha OKPYKAIOMIYIO Cpeny.
OKonorndyeckue  KaracTpodsl, BOEHHble JeiicTBuA. BpenHele  BBIOPOCHI  MPOM3BOJCTBA.
Heo0xoauMocTh KOHTPOJIS 32 COCTOSHUEM aTMOC(HEpbl U OCHOBHBIE CITOCOOBI €ro OCYIIECTBICHHS.
Heob6xonumocTs 00pBObI € 3arps3HEHUEM OKPYKAIOLIEH Cpe/Ibl.

Heo0xomuMocTh 3KOHOMHMM MPHUPOAHBIX PECYPCOB U HUCIOJIb30BAHUE HOBBIX TEXHOJOTHH.
CoBpemeHHass Hayka M NMpou3BOIACTBO. CpeiacTBa CBSA3HM. 3HaHMs, UX POJb B JKM3HU 4YEIOBEKa U
oOmiectBa. Kak 1oy 1Mo3Hao OKpy’Karoluil MUp. YTpaBieHHE MPOU3BOACTBOM: pPOJIb aBTOMAaTHKH,
anekTpoHuku. Komnbrotepuzanus npousBojactBa. Pobotsl. Llexu — aBTromatsl. CpencTBa CBSI3U U
nepenaya nHpopmarmu: tenerpad, tenedoH, paaruocBi3b, TEICBUICHHUE.

JlaGopatopHble paboThI
e l3yyeHue nelCTBUA phlyara

e BpluncieHne MexaHn4eckoi paboTsl
e ll3menenue GpopMbl MOIMITHIIEHA IPU HATPEBAHUU

e Pacmo3naBaHme MPUPOAHBIX U XUMHWYCCKNX BOJIOKOH

DIEKTPOMArHUTHEIC SIBJICHUS

* pacro3HaBaTh 3JCKTPOMArHUTHBIC SIBICHHS M OOBSCHATH HAa OCHOBE HMMEIOLIMXCS 3HAHUM
OCHOBHBIC CBOKMCTBAa WM YCIOBUS TMPOTEKAHHWS OJTHX SIBJICHUW: CHJIAa TOKa, HAaIPsSHKCHHE,
MIOCJIEIOBATEIFHOE U TIApAJICITLHOE COSIUHEHMS,

* ONUCHIBATh JCHCTBHE  IJICKTPUYCCKOTO TOKA, pOJb  JHAJICTPUKOB, IPOBOJHUKOB,
ANEKTPUUECKUX TIETICH;

* aHAJIW3HMPOBATh CBOWCTBA AJJIEKTPHUYECKOTO TOKA, HANPSHKCHUS W TPOBOIHHUKOB, HCIIOJIB3YS
buznyecKue 3aKOHbL;

* pemaTh 3aJa4H, UCTIOJIB3ys (OPMYIIbI, CBs3bIBAIONIME (DU3UYCCKHE BEIMYMHBI, HA OCHOBE
aHaJIM3a YCIOBHUS 3aJla4dl BBIICIATh (DU3MUECKHE BEIUYUHBI W (OPMYIBI, HEOOXOAMMBIE IS €&
pEIIeHHS, ¥ IPOBOJIUTH PACUETHI.

OO0yyaromuiics MOJIy4UT BOZMOKHOCTh HAYUUTHCS:

* HCIOJNIB30BaTh 3HAHUS O OJCKTPOMATHUTHBIX SBJICHHUSX B TIOBCEIHEBHON IKU3HU JUIS
obecrieueHnss 0€30MaCHOCTH TPU OOpaIIeHUU C MPUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMHU, IJIS
COXPAHEHHUS 3I0POBbS U COOIOICHUS HOPM DKOJIOTUYECKOTO MOBEJICHUS B OKPYIKaIOIIEH Cpee;

* MPUBOJWTH  TPHUMEPHl  NPAKTHYECKOTO  HCIIOJIB30BaHHS  (U3MUSCKUX  3HAHHHA O
ANIEKTPOMATrHUTHBIX SBJICHHUSIX U PU3NICCKUX 3aKOHAX;

* npuéMaM TorcKa B (HOPMYITHUPOBKH JTOKA3aTEIBCTB BBIABUHYTHIX THIIOTE3 U TCOPETHUCCKHUX
BBIBOJIOB HA OCHOBE dMITUPHUYECKH YCTAHOBJICHHBIX (DAKTOB;

* pazpemiath MpoOJeMy Ha OCHOBE WMEIONIMXCS 3HAHWHA 110 DJEKTPOMAarHETU3MY C
UCIIOJIb30BAHUEM MAaTEeMAaTUICCKOTO aIlapara, OICHUBATh PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHUS




(bU3UYECKON BEIIMUNHBI.

CBeETOBEIC SBJICHUS

* PacTiO3HABATh CBETOBBIC SIBIICHUS M OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUN OCHOBHBIC
CBOICTBA MJTM YCJIOBHS MTPOTEKAHUS ITUX SBICHUI: 00pa30BaHNE TCHH, TPOXOKICHHUE CBETA, MPEIOMIICHHE
CBETa, OTPAKEHUE, MHUMOE H300paKeHNE, YBEITUUCHUE JIMH3HL;

* OIMCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U CBETOBBIC SIBJICHMUSI, UCIONB3Ys (PU3MUECKUE BETMUNHBL,

* AaHANTU3UPOBATH CBETOBBIC SIBIICHUS U MPOLIECCHI;

OO0y4armuiics MOTYYUT BOSMOKHOCTh HAYUUTHCS:

* HCIMOJIb30BaTh 3HAHHUS O CBETOBBIX SIBICHHUSIX B TOBCEIHEBHOHN >XM3HU g OOecredeHus
0C30MacHOCTH TIpU OOpaIIeHHH ¢ MPUOOPAMH M TEXHUYCCKHUMH YCTPOWCTBAMH, I COXPaHCHHS
3JI0pPOBbS U COOTIOICHUS HOPM DKOJIOTUYECKOTO MOBEJICHHS B OKPY>KaIOIIEeH cpeie;

* MPUBOAUTH MPHUMEPHI MPAKTUYECKOTO HCIONb30BAHUS (PU3NYECKUX 3HAHUA O CBETOBBIX
SBIICHUSX;

* npuémaM moucka U (GOPMYJIHUPOBKHU J0KA3aTEIbCTB BBIIBUHYTHIX THUIOTE3 U TEOPETHUYECKHX
BBIBOJIOB HA OCHOBE SMITUPUUYECKU YCTAHOBJICHHBIX (DAKTOB;

* pazpemiaTh MpoOJeMy Ha OCHOBE HMEIOIIUXCS 3HAHUH O CBETOBBIX
ABJICHUSAX. XUMUYECKHUE SIBICHUS

* pacno3HaBaTh U OOBSICHITH HA OCHOBE UMEIOIINXCS 3HAHUN OCHOBHBIE CBOMCTBA UJIU YCIIOBUS
POTEKaHUs XUMUYECKUX SBJICHUH: COXpaHEHUE MAacChl, peakUud COEAUHEHHS U DPA3JIOKEHHUS,
o0pa3oBaHHNe OKCUJIOB, KHCIIOT, OCHOBAaHUH;

* QaHANTU3UPOBATh CBOMCTBA BEIIECTB, XUMHUUECKHE SBJICHUS U TIPOIECCHI;

OO0y4armuiics MOTYyYUT BO3MOKHOCTh HAYUUTHCS:

*UCTIOJIb30BaTh 3HAHUS O XUMHUYECKUX SIBICHHUAX B IOBCEAHEBHOW XU3HU IUId OOecreyeHUs
0€30MacHOCTH TpU OOpaIlCHHH C TPUOOpaAaMU U TEXHHUYECKUMHU YCTPONCTBAMHM, UJISI COXPAHCHHUS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKpY>Kalollel cpefie;

* MPUBOAUTH MPUMEPHI MPAKTHUYECKOTO HCHOJIB30BaHUS (DU3MUECKUX 3HAHUH O XHUMHUYECKUX
SIBIICHUSX

* mpuéMmaM Toucka U (HOPMYIHPOBKH JOKA3aTEIHCTB BBIIBHHYTBHIX THUIIOTE3 M TEOPETUICCKUX
BBIBOJIOB HA OCHOBE dMITUPHUYECKH YCTAHOBJICHHBIX (DAKTOB;

* pazpemarh MpoOJIeMy Ha OCHOBE UMEIOIIMXCS 3HAHUH 00 XUMUICCKUX SBIICHUSX.

3emiid - IIaHETa COTHEYHON CUCTEMBI

OOBSCHATH HA OCHOBE MMEIOIUXCSI 3HAHUM OCHOBHBIE 33/1a4U aCTPOHOMUHU, POJIb COJTHEUHON CHCTEMBI U
nBrkeHne JIyHsr;
OO0y4armuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

*  HUCIOJIb30BaTh 3HaHMs 00 3emiie B MOBCEAHEBHOMN KU3HU JIJIsl 0OecrieyeHusl 6e301MacHOCTH Ipu
oOpamieHnu ¢ mpudopaMy U TEXHUYECKHUMHU YCTPONCTBAMU, IS COXPAaHEHHS 3[I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJIEHUS B OKPYXKaIOLIEH Cpee;

* MPHUBOJIUTH NPUMEPHl MPAKTUUYECKOTO HCHOJIB30BaHUS (DHU3MUECKUX 3HAHUU O COJHEYHOU
CUCTEME;

* mpuéMaM MoucKa M (OPMYITUPOBKH JIOKA3aTEIbCTB BBIABUHYTHIX THIOTE3 U TEOPETHUECKHUX
BBIBOJIOB Ha OCHOBE SMIIUPUUYECKU YCTAaHOBJICHHBIX (DAaKTOB;
paspemiatb mpoOiieMy Ha OCHOBE HMMEIOUIMXCS 3HAaHUM 00 COJHEYHOU
cucTteme. 3emiis - MeCTO OOUTaHKE YeJIOBeKa

* OOBSCHATHP HAa OCHOBE HMMEIOLIMXCS 3HAHWH CTPOCHHWE 3EMHOI0 Iapa, OCHOBHOM COCTaB
aTMoc(depsl, SIBICHHE BIIAXKHOCTH, MOCIEICTBUS aTMOC(EpPHOTo JaBICHHUS;

OO0y4aromuiics MOTYYUT BO3MOKHOCTh HAYUUTHCS:

*  HCIOJIb30BaTh 3HaHMs 00 3emiie B MOBCEAHEBHOM KU3HU 7Sl 0OecriedeHusl 6e30MacHOCTH MpU
oOpallileHuu ¢ MpudopaMu U TEXHUYECKUMH YCTPONCTBAMHU, JUIsl COXPAaHEHUsI 3/10pOBbs U COOIIOACHUS
HOPM DKOJIOTMYECKOTO MOBEJEHUS B OKPY’KaIOILLEH CPELE;

* [PUBOJIUTH IPUMEPHI MPAKTHUECKOIO UCTIOIb30BaHUS PU3NUECKUX 3HAHUI 00 3emiie;

e mpuéMaMm moucka U (GOPMYIUPOBKH JOKA3aTEIbCTB BBIIBUHYTBHIX THUIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMIIUPHUUYECKU YCTAHOBICHHBIX (DAKTOB;

* paspemath IpodJieMy Ha OCHOBE UMEIOIINXCs 3HAHUN 00 3emIie.

YenoBEK JOOOJHIET IPUPOIY
° paCHOBHaBaTI) )41 06T)$ICHHTI) Ha OCHOBC MMCHOIITNXCA 3HaHI/H\/JI I[GI\/'ICTBI/HI HpOCTI)IX MEXaHU3MOB,




MEXaHUYECKOH padOoThl U SHEPTUH, pA3TUUNe MEXAy KHHETUYECKON U MOTEHIUAIBHOM SHeprun, padoTy
TEIJIOBOTO JIBUTATEJIs;

* AQHAJIU3UPOBATH POJIb HAYKU B COBPEMEHHOM OOILECTBE;
OOyyaromuiics MOJIyYUT BO3ZMOKHOCTh HAYUUTHCS:

* HCIOJIb30BaTh 3HAHHS OO YEJIOBEUECKOM JOMOJHEHUH MPUPOJBbl B MOBCEAHEBHOW KHU3HU IS
oOecrnieueHrs 0e30MacHOCTU TMpHU OOpalleHWd ¢ MpUdOpaMu U TEXHUUYECKUMHU YCTPONCTBaMH, IS
COXpaHEHHMS 3/I0POBbS U COOJIOJICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIei cpene;

e mpuéMmaM moucka U (GOPMYIUPOBKH TOKA3aTENbCTB BBIABHHYTBIX THUIOTE3 U TEOPETUUYECKUX
BBIBOJIOB Ha OCHOBE SMIUPUUYECKU YCTAaHOBJICHHBIX (DaKTOB.



TemaTnueckoe njaHupoBaHue (C onpeaejseHneM OCHOBHbIX BU/IOB
yueOHOH 1esiTeJIbHOCTH 00y4aI0IIMXCH)

6 kiaacc
Ne B ToMm gucie
- Konuuects H3y4yeHue nabopaTopHa
n/ Paznen Tema paznena
0 0 JacoB Marepuana s pabota
Bsenenue
1 A 1 1
Tena u BemntecTBa
2 m 5 5 2
Bs3aumoneiictBu
3 A 6 6 2
€ Tell
Mexannuecku
dusnueckue u 1 1
€ SIBJICHUS
4 XUMHUYECKHE
TerioBbl
SIBIICHUS o 1 1
SIBIICHUS
DNIEeKTpOMarHUTHHIE
5 SIBIICHUS 2 2 1
CaeTOBBHI 1
6 2 2
e
SIBIICHUS
XUMHYECKUE ABJIECHUS
7 2 2 2
3eMid- miaHeTa 6 6
YenoBek COJTHEYHO
8 - CHUCTEMBI
npuposa 3eMIIsI-MeCTO 3 3
oOuTanus
JeJI0BeKa
Yenosek 5 5 1
JOIIOJIHAET
npupoay
Bcero 34 34 9
KanennapHo-reMaTuyeckoe mJiaHupoBaHue
6 KJ1acc
No KoaungecTBO 4acoB
n JlaTa
Tema ypoxa Koutpousn IIpakTH4eckue
/ Bceero U3yYeHUs
I ble padoThI padoThI
[Ipupoma. Tema wu  BemecTBa.Yrto
nzydaer ¢usuka. YTo m3ydaer XuMusl.
Hayunsiii  meton.  JlaGopaTopHoe 1
o0opy0BaHue.
N3mepurenbhbie puOOpBI.
N3mepenust.




JIP «Onpenenenue pa3MepoB
¢bu3nveckoro Tenay,

«3mepenne  00BEMA  KHIKOCTH,
«M3mepenne o0bpEéMa TBEPAOTO TETaY.

dopma, 00bEM, 11BET, 3amax. JIP
«CpaBHeHne XapaKTEPUCTHK
(buznuecKkux TEI». CocrosHus
BEILIECTBA. JIP «Habmronenue
pa3JIMYHBIX COCTOSIHUI BEIIECTBAY.

Macca. IlpaBuna usMepeHHs Macchbl
Tela ¢ IOMOIIBIO PBIYAXKHBIX BECOB.
JIP  «M3mepeHue maccel Tena Ha
PBIYaKHBIX BECAX).

Temneparypa. JIP «M3mepenue
TEMIIEPATYPbI BOJIBI u
BO3yXa»./[BrmkeHne JacTHI]
BemiecTsa. JIP

«Habmonenue sinerus auddy3um».

YacTumpl BemiecTBA H COCTOSHHS
BEILIECTBA. Crpoenue aToma.
XUMHYECKHE yeMeHTEL. Bemnectna
mnpoctele U cioxusle. Kucinopon. JIP
«Habmonenne ropenus». Bogopo.

Bopna. PactBop u B3BECH. JIP
«Pa3znenenue pacTBOpUMBIX UM HE
PacTBOPUMBIX BEILIECTB
¢unbTpoBanremM».I110THOCTS. JIP
«HM3MepeHne MI0THOCTH BEILIECTBAY.

K 4gemy npuBoAauT AeiCTBHE OJIHOTO
tena Ha gapyroe? Cuma. JlelicTBue
pokmaer

poTUBOAeHcTBUE. BeceMupHoe
TATOTEHHE.

Hedbopmaruss — wu3MeHeHHE (OPMBL.
Cuna ynpyrocTtu.

JIP «HaOmronenune BO3HUKHOBEHHUS
CHUJTBI YIPYTOCTH npu
nedopMaumu»YciaoBue — paBHOBECHS
TEJI.

10

Tpenne. JIP  «M3mepeHne  cuiibl
TpeHus»M3mepenne CHUJIBL. JIP
«M3mepeHune cuiby.

11

Onekrpuyeckue cuibl. JIP
«HaOmronenune B3aMOJIENCTBUS
HA3JIEKTPU30BaHHBIX Te».MarHuTHOE
B3anmMoeicreue. JIP

«Habmoaenue MarHUTHOT'O
B3aUMOJICHCTBU.

12

JlaBneHue B JKHUIOKOCTAX M Tras3ax.
JlaBnenue Ha rIyouHe.
Coobmatommuecs cocynsl. [elcTue
KUIKOCTEH Ha TMOTPYKEHHOE B HUX
TEJIO. JIP «M3mepenue
BBITAJIKMBAIONIEH CcHIb, «OT dero




3aBHUCUT
BBITAJIKMBArOoiasa cuma?y

13

Mexanunyeckue SABJICHUSL.
Mexanndeckoe paBwxenue. Ilyte u
Bpems. Ckopocts. JIP «Bbruncnenue
CKOPOCTH JBUKEHUS Opycka».
Pewrenue 3anau.

14

3Byk. JIP «Habnronenue
HWCTOYHUKOB 3BYKa». PacripocTpanenue
3BYKa.

15

Temutosoe pacuIMpeHue. JIP
«Habnronenue uaMepeHust JUIMHbI Tela
npu HarpeBaHUU u
oxnaxaeHun»lliaBnenue "
oTBepaeBanue. JIP

«HarpeBanue CTEKISTHHOU TPyOKH».

16

Ucnapenue u konaencauus. JIP

«OT  yero 3aBUCHUT CKOPOCTb
ucnapeHus xuakoctn», «Habmonenue
OXJIAXKIACHUS KUAKOCTU npu
ucnapeHun» Teronepeaaya. JIP
«Habnronenue TEIJIONPOBOAHOCTH
BOJIbI M BO3/IyXa»

17

DnexTpuyeckuil Tok. UcTouHukn
tToka. Hanpsxenue. IlpoBoHUKY 1
JUDJIEKTPUKU

18

TemnoBoe nerictsue Toka.JIP
«Ha0nronenue TeIIoBOro AeCTBUS
ToKayMaruutHoe nerctaue Toka. JIP
«HaOnromeHne MarHuTHOTO IENCTBHUA
Tokay/leiicTBue maruura Ha TOK. JIP
«/JlelicTBME MarHuTa Ha MPOBOJIHUK C
TOKOM))

19

HUctounuku ceera. CeeT U TeHbJIP
«M3roToBrieHne KaMepsbl -00CKYphD»

20

OTtpaxkeHue U nperomiieHue
cBera.l'ma3 u ouku. L{BeT.

21

XUMUYECKUE peakInn3aKkoH
COXpaHeHus Macchl. Peakiuun
COEIMHEHMS U Pa3JI0KEHUS.

22

Oxcunsl Kuciorsr OcHOBaHMS.

23

JIP « JlelficTBHE KUCIIOT U OCHOBaHUM
Ha uHAUKATOpb».benku. JKupsl.
Yrneroawl.JIP «PacriosnaBanue
Kpaxmasa

24

JlpeBHss HayKa —aCTPOHOMUSI.

25

Mup 3B€31. HazBanue co3Be3nuii.

26

Couuiie




27

JlyHa-ecTecTBEHHbBIN CITYTHUK 3EMJIU.

Kocmuueckue uccnenosanus.Kapra

28 1
3BE3IHOro Heoa.
Jlutocdepa, MaHTHS,

79 snpo.l'mapocdepa. Mccnenoanue |
riyoun.Atmocdepa. Ucropus
pPa3BUTHS aBUAIIHH.
Hcrounuku sHepruu. Temnoseie

30 | nBuUraTenn.NEKTPOCTAHIINH. 1
ABTOMAaTHKa B Halllel KU3HM.

31 Pangno u TrenesuneHue. 1

10 HckyccTBeHHBIE KPUCTAILIBI U |
MOJIUMEPHI.

33 Hayxka u 6e3onacHocTb nrojei 1

34 DxoHOMUS pecypcoB. Mcnosib3oBanne |
HOBBIX TEXHOJIOTHH.

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




Y4eOHO-MeTOAMYECKOE H MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne 00pa3oBaTeibHOI0

npoiecca no npeaMery

OcHosHas u 0onoIHumMeNbHAas yueOHas iumepamypa

- 'ypeBnu A.E., Ucaes [I.A., [Tonrtak JI.C. EcrecTBO3HaHuE. BBEieHNE B €CTECTBEHHO- HAYYHbIE
peaMeThl. 5-6 Kacchl: YUeOHUK 11 0011e00pa3oBaTebHbIX YUECOHBIX 3aBeICHHUM. - M.:
Hpoda.
- I'ypeBuu A.E., Ucaes [I.A., [lonrak JI.C. EcrecTBo3Hanue. Benenue B ecTeCTBEHHO-
Hay4HbIe MpeaMeThl. 5-6 kiaccsl: Terpaas 11t 001e00pa3oBaTeIbHbIX YUEOHBIX 3aBEICHU. -
M.: dpoda.
- I'ypeBuu A.E., Ucaes JI.A., [TonTak JI.C. [IpenonaBanue Gu3NKu U XUMHH B 5-6 Kaccax
cpennen mkodbl. — M.: [IpocBenienue
- leMoHcTpanroHHbIe omnbITh N0 (husnke / bypos B.A. u ap., nox pea. A.A.IlokpoBckoro. -

M.: IIpocsenienune

Sl A

—

Yuebnvie u cnpasounwvie nocobus

Enoxosuu A.C. CrpaBounuk no ¢usuke u rexuuke. — M.: [Ipocsemienue,
Jlykammuk B. W. Coopauk 3amau o ¢usuke. — M.: [IpocBenienue,
3omotoB B.A. Bonpock! u 3agaun 1o ¢pusuke. — M.: [Ipocsenienue,
DHUUKIIONeINnYecKuil cnoBapb oHOro ¢usuka. — M.: [legaroruka,

aﬂeKmDOHHble nocoous

Bupryansnas mkona Kupumna u Medonus. Ypoku dusuku Kupumia u Medoaus.

2. ®wusuka. bubnuoteka HarasAHBIX TocoOuit moxa peaakmueit H.K. Xannanosa

3. Mynbstumenuiineie npuioxenus Kk yueOnuky H.C. Ilypeimesoii, H.E. BaskeeBckoii.

w ok
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Sl AR

XKusas pusnxa
VYpoku GU3UKH ¢ TPUMEHEHHEM MH()OPMAIIMOHHBIX TEXHOJIOTUI

Cpeodcmea obyuenus

. HoyTOyx

. IIpoexTop

. Kitaccnas nocka

. [IpoeKkoHHbIN SKpaH

. IIpunTep

. 3ByKOBOCITPOU3BOSAIINE KOJIOHKH

. JleMoHCTpanimoHHOE 000pYyTOBaHHE

. JJabopaTopHoe o6opy1oBaHue

. Harnsgaeie Tabmuiisl o pasaenaM Gu3nKu
. CoopHuKH 337124

. JlonoHuTENbHAS TUTEpATypa MO IPEeaMETY

OueHo4yHbIe MaTepuabl: 6 Kiace
Kakue ¢usndeckue siBiIeHUs MPOUCXOIAT BOKPYT Bac ceiiuac, KOrja Bbl MUIIETe KOHTPOJIBbHYIO
paboty?
Hapucyiite, kak yctpoeH arom. HazoBrTte 4acTHIIbL, U3 KOTOPBIX OH COCTOMT.
Kakue xumuueckue 31eMeHThl BXOAT B cocTaB cepHoit kuciotel H2SO47? HazoBute Mecto,
KOTOPOE 3TH XUMHUYECKHE FJIEMEHTHI 3aHUMAIOT B TIEPUOINICCKOM TaOIuIIe.
Uewm paznuyaercs pacroyioKEHNUE YaCTHI] BEIIECTBA B TBEPAOM U KHUIKOM COCTOSHHSIX?
VYronet i1 B Bozie hapdopoBoe Teno? OTBET OOBSICHUTE.
[Touemy 3neKTpOH HE OTpBIBAETCS OT sAApa aToMa?
VYkaxuTte Cuiibl, IEUCTBYIOIINE HA PYUKY B TOT MOMEHT, KOTJIa BbI €10 TTHUIIIETE.
N3mepbTe mIoTHOCTH BemiecTBa. (Teno u mpubopsl mpejyiaraeT yauTesb. )



—_—

e

S

10.

OueHouyHbIe MaTepHAJIbI.
Kaxkue sBnenust HazpiBatoTcst xuMmuueckumu? [lpuBeaure Tpu npumepa Takux siBJICHUIH.
SIBnsiercs mu aToM Menbuaiieit yactuiient moboro Bemectra? OTBET 0OOBSICHUTE.
Kakue BeriecTBa Ha3pIBatOTCS MPOCTHIMU? BrinuimTe GopMysibl IPOCTHIX BEIIECTB U3
caenytomero cnucka: 02, CO2, H2SO4, NH3, H2, H20, Ca, CuSO4.
Omnpenenure 00beM METAIUIMIECKOTO IIUIIMHIIPA C TIOMOIIHI0 MEPHOTO IIUIIHMHIPA.
N3 ygero cocrout moboit atom? [lonws3ysce nepuoandeckoit Tadmuieit J[. . Menaeneera,
HapUCyiTe cTpoeHue atoMa 60pa, ero MOJ0KUTENbHBIN U OTpUIATENbHBIN HOHBL. O003HAYBTE
YaCTHUIIbI aTOMA.
[IpuBenuTe mpuMep OIbITA WA SBJICHUS, TOKA3bIBAIOIINH, YTO METbYANIIINE YACTHUIIHI BEIIECTBA
JBUKYTCS, M OMUIINUTE, YTO MPHU 3TOM MPOUCXOAUT C YACTUIIAMH.
Omnpenenure ¢ TOMOIIBIO THHAMOMETPA M TUHEHKH JaBlIEeHUE IEPEBIHHOTO OpyCKa Ha CTOI.
Cnenaiite pucyHok COJTHEUHOM CUCTEMBI U Ha30BUTE KaXAYIO U3 IIJIaHET.
Hapucyiite, kak Ha 1I0CKO€ 3epKaiio nagaet iayd. [lokaxuTe Ha puCyHKe X011 JTyda Moclie
oTpaxkeHusa. OTMETbTE yIJIbl MaICHUS U OTpakeHus. Hanumure, KakuM 3aKOHOM BBI
BOCIIOJIb30BAJIMCh IIPH IIOCTPOEHUH.
Hapucyiite cxemy aeKTpUYECKON LETH, ¢ TOMOIIBI KOTOPOH MOKHO U3MEPHUTH CHITy TOKa B
notpeburesne. Cobepure AaHHYIO e U U3MEPHTE CHITy TOKa B ToTpeduree.



