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IHOACHUTEJIBHAS 3AIINCKA

PaGouast mporpamma pazpaborana Ha ocHoBe npumepHor mporpamMmmbl OOO mno EctecTBO3HAHUIO C ydyeToM
aBTOPCKOM MporpaMMbl «BBeieHne B ecTeCTBEHHOHAy4YHbIe npeaMeThl. EcrecTBo3HaHue. 5-6 Kiacchl», aBTOPHI
A.E. I'ypeBuy, JI.A. Ucaes, JI.C. ITonTak.

CopepxaHre MporpaMMbl IMEET 0COOCHHOCTH, 00yCIIOBIICHHBIE, BO-TIEPBHIX, 3a7a4aMi pa3BUTH, O0yUICHUS U
BOCTIMUTAHUS YyYaIIUXCs, 33JaHHBIMUA COIMAIBHBIMU TPEOOBAHUSMHU K YPOBHIO PA3BUTHUS MX JIMYHOCTHBIX U
MO3HABATEIIBHBIX KAdeCTB; BO-BTOPBIX, MPEIMETHBIM COJCPKAHMEM CHCTEMBI OOIIEr0 CPEIHEro O0pa30BaHMS,
B-TPEThUX, ICUXOJOTUIECKIUMH BO3PACTHBIMU OCOOCHHOCTSIMU 00y4aeMBbIX.

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPE/IMETA

«BBezeHNEe B €CTECTBEHHO-HAYYHbIE IpeaMEThl. EcTecTBO3HAHUE) - MHTETPUPOBAHHBIM KypeC IS
MJIQJIIINX [TOJPOCTKOB, B COJAEPKAHUU KOTOPOI'O PACCMaTPUBAIOTCS IMMYTH MO3HAHUSI YEIIOBEKOM IIPUPOIBI.

BBenenne ¢u3nkn U XMMUU Ha paHHEW craauu oOydeHus B 5-6 kiaccax TpeOyeT M3MEHEHHUsS Kak
(dopMBI U3T0KEHUST Y4eOHOTO MaTeprala, Tak 1 METOJUKH ero npenoaaBaHus. [loaromy ocoboe BHUMaHKE B
IporpaMMe yeleHO (GPOHTAIbHBIM IKCIIEPUMEHTAIBHBIM 3alaHusAM. [Ipennonaraercs, 4To BaXXHOE MECTO B
npoliecce padoThl HaJ KypcoM 3aiiMyT PUCYHKH PA3IMUHBIX SIBICHUI, ONIBITOB U U3MEPUTEIbHBIX IPUOOPOB.
Bonpiioe komm4ecTBO KayeCTBEHHBIX BOIPOCOB, HCIIOJIB30BAHME WIPOBBIX CUTyaludl B IPENOJAaBaHUU
JIOJDKHO CIIOCOOCTBOBATH CO3/IaHHMIO MHTEpEca yYalluXcsl K IPeIMEeTY M CTPEMIIEHHUIO K €r0 IOHUMAaHUIO.

JlesaTenbHOCTHBIN MOAX0/ K pa3paboTKe coAep)kaHUs Kypca MO3BOJISET peliaTh B X01€ €ro U3y4eHHs
psil B3aMMOCBSI3aHHBIX 3a/1a4: oOecleyrBaTh BOCHPUATHE, TOHMMAaHUE M 3allOMUHAHKUE 3HAHUM, co3JaBaTh
YCIIOBUS JUIsl BBICKa3bIBaHUS [TOJAPOCTKOM CYKJIEHUI HAy4YHOI0, HDAaBCTBEHHOI'0, SCTETUYECKOI0 XapaKTepa 1o
IIOBOJly B3aMMOJICHCTBHS YE€JIOBEKAa W IPUPOJBI; YAEHATh BHUMAHUE CUTYalUsM, IA€ YYalllUWCsA OJDKEH
pas3inyaTh yHUBEpcalbHble (BCEOOLIUE) W YTHIMTApHbIE LIEHHOCTH; UCIIOJIb30BaTh BCE BO3MOXKHOCTH JUIS
CTAaHOBJIGHUS TIPUBBIYEK CIJIEJIOBaTh HAyYHBIM M HPABCTBEHHBIM IPHHLUIAM M HOpMaM OOLICHUS H
JEATENBHOCTH. T€M caMbIM CO3Jar0TCs YCIOBHS Il MHTETPAllMM HAyYHBIX 3HAaHUH O IPUPOJHBIX CUCTEMAX U
Ipyrux chep CO3HAHUSA: XyI0)KECTBEHHOM, HPaBCTBEHHOH, MPaKTHYECKOM.

[TonobHOEe mocTpoeHHE Kypca HE TOJIBKO TO3BOJISIET pellaTh 3aJayd, CBA3aHHbIE ¢ OOyYEHHEM U
pa3BUTHEM NIKOJBHUKOB, HO U HeceT B cebe OoJblIoi BOCHUTATENbHBIM MOTeHUuand. BocnuThiBaroras
¢GyHKIMS Kypca 3akiioyaercds B (OPMHMpPOBAHMM Yy MIAIIIMX TOJPOCTKOB MOTPEOHOCTH MO3HAHUS
OKPY’KaIOIlIero MUpa 1 CBOUX CBSI3€H C HUM: DKOJIOTHYECKH 0OOCHOBAHHBIX NMOTPEOHOCTEN, HHTEPECOB, HOPM
U TIPaBUJL.

OcHOBHOE coJiep)kaHUE TpOrpaMMbl BKJIIOYaeT pas3jaenbl: «BBeneHue», B KOTOPOM Jaercs
MIPEICTABJIICHUE O TOM, YTO M3y4aloT pu3nKa u xumusi, «Tena u BemecTBay, «BzaumoneicTeue Temn,
«Dusnyeckne 1 XUMUYECKHE SIBIICHUs», «Henosek u npupoaa». M3 Bcero komruiekca COBpeMEHHBIX METOJI0B
MO3HAHUS MPUPOABI B Kypce COAep)KaTcs CBEACHHUS O HEKOTOPhIX M3 HHUX: HAOMIOJEHUSX, U3MEPEHUSX,
SKCIIEPUMEHTAX, MOJAETUPOBAHUU - U TOKA3bIBAETCS MX B3aUMOCBS3b; JAIOTCS CBEACHUA O NpuOopax u
MHCTPYMEHTAX, KOTOPbIE YEJIOBEK HCIIOIb3YET B CBOEH MPAKTUUECKOU NEATENbHOCTH.

BhimonHsss mpomeneBTUYECKYI0 poib, Kypc «BBelneHne B €CTECTBEHHO-HAy4YHBIE MPEIMETHI.
EcrecTBO3HaHNE» COAEPKUT CUCTEMHBIE, & HE OTPHIBOUHbIE 3HaHUS. bosblloe BHUMaHUE B HEM YAEIAETCS
IIPEEMCTBEHHBIM CBSI3IM MEKJy HadaJbHOM M OCHOBHOW IIKOJIOM, MHTErpalliy 3HAHUN BOKPYI BEAYIIMX
ujied, ONpEeeNAIoNMX CTPYKTYPY Kypca 1 CIOCOOCTBYIONMX (POPMUPOBAHHUIO LIEJIOCTHOTO B3IJIsI1a HA MUD.

B KYypCC HArOTCA NICPBBIC MPCACTABIICHUA O TAKHUX ITOHATUAX, KaK «MacCCa», (<B3aHMOHCﬁCTBHC>>,
«CHl1ay», «OQHCPrus», «aToM», «KMOJICKYJIa», «XHMHYECKUM 3JIEMEHT.

[lonmyyaemple ydalIMMHCS CBEACHMS O BEHIECTBAX M HX MPEBPALIEHUAX MOTYT CIYXKHTb
NIEpPBOHAYAILHOM OCHOBOM Il OCTENIEHHOTO OCO3HAHUS UJIEU O TOM, YTO MaTepusi U GOPMBI €€ TBHKEHUS
BCErJa B3aMMOCBS3aHbl, YTO OOBEKTbl MPUPOABI OOPa3ylOT MLEJIOCTHBIE CUCTEMbI, OTHOCUTEIBHO
YCTOWYMBBIC, HO B TO K€ BpeMs IMHaMHWuHble. HapymieHue 3TONM JUHAMUYECKON YCTOMYMBOCTH CUCTEM
MOKET NPUBECTU K HEXKEIATEIbHBIM IOCHeACTBUAM. OCO3HAHUE 3TOM HAEM BAXKHO JUIsl NOHMMAHHUS



9KOJIOTHYECKUX TPOOIEM.

WuTerparus pa3audHbIX €CTeCTBEHHO-HAYYHBIX o0JacTell 3HAHUS OCHOBAaHA Ha MPEICTABICHHUH O
€IMHCTBE MIPUPOJIBI M OOIIEM JIJIsi BCEX €CTECTBEHHBIX HAYK METO]1e TTIO3HAHUSI.

Conepkanne JTaHHOTO Kypca CTPOHMTCS Ha OCHOBE JAEATENbHOCTHOTO IOAXOo7a. BoBiedeHue
yUYaIIUXCsi B pazHO0OpasHylo y4eOHYI0, MCCIEeIOBATEIbCKYI0 M MPAKTUYECKYIO NESATEIbHOCTH SIBISETCS
YCIIOBHUEM TPUOOPETCHHs MPOYHBIX 3HAHUH, MPEOOpa3oBaHUS WX B YOCKICHHS U YMEHUS, CTAHOBICHUS
OTBETCTBEHHOCTH KaK YePThI IMYHOCTH.

HEJIM U3YYEHUSA YYEBHOI'O ITIPEIMETA

W3yuenne JaHHOTO Kypca B OCHOBHOMH IITKOJIC HATIPABIJICHO HA IOCTHYKCHUE CIICIYIOIIUX IEJIeH:
- TpONEIEeBTUKA OCHOB (DU3HMKH U XUMUH,
- TIOJyYEHHUE YYalIMMUCS TPEACTABICHUIH O METOIaX HAYYHOTO TIO3HAHUS MPUPOIbI, (POPMHUPOBAHUE
AJIEMEHTAPHBIX SBJICHUH, CBSI3aHHBIX C BBIITOJIHEHUEM YIEOHOTO JIA0OPATOPHOTO IKCIIEPUMEHTA,
- (opmupoBaHUE y ydalIuXcs yCTOMYMBOTO HHTEpECa K IPEeIMETaM €CTECTBEHHO-HAYYHOTO ITHKJIA.
3ajaun JaHHOTO Kypca:
- Ppa3BHUTHE MBICIUTEIIBHBIX OTICpPAIUii;
- (opmupoBaHue y 00YYAOIIMXCS YMEHUH CaMOCTOSTEIBHO MPUOOPETaTh M MPUMEHSITHh 3HAHUWS, HAOIIOAATh U
OOBSICHATH GUBNICCKUE, XUMUICCKHC SIBIICHHUS,
- OBJIQJICHUE 3HAHUSIMU 00 SKCIIEPUMEHTAIBLHBIX (PaKTaxX, MOHATHUSIX, 3aKOHAX, TEOPHSIX, METOIaX (PU3NUECKOM U
XUMHUYECKON HAYK;
- (hopMupoBaHKE MO3HABATEIHHOIO K (PU3UKE, XUMUH, PA3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB
YVYCHUS.

MECTO YYEBHOI'O ITPEJMETA B YYEBHOM IIV/IAHE

B coorBercTBUM ¢ yueOHBIM IUIAHOM Kypcy «BBeieHHe B €CTECTBEHHO-HAy4yHbI€ IPEIMETHI.
EcrecTBO3HaHUe» mpenuiecTByeT Kypc «OKpyKarolMid MHUpP», BKIIOYAIOUIMA HEKOTOpbIE 3HAHUS U3 00JacTH
¢bu3uKy, XUMHUM, acTpOHOMHHM. B cBoro ouepenpb, coiepxkaHue Kypca «BBeneHHe B ecTeCTBEHHOHAy4YHBIE
npeaMeTel. EcTecTBO3HaHME», SABIAACH MPONENAEBTHUECKUM, CIYKUT OCHOBOM [UIsl MOCIENYIOIIEr0 W3Y4EHHUS
KypcoB (M3UKU U XUMHU B OCHOBHOH mikone. CornacHo yuyeOHomy 1utany I'BOY COILI c. KpacHoapmeiickoe Ha
n3yuenne EcrecTBo3HaHUS B OCHOBHOM 1IKosie oTBoAMTCA 68 u. B 5 knacce - 34 4. (1 4. B Hexpento, 34 yueOHble
Heqnenn), B 6 kiacce - 34 4. (1 4. B HeAento, 34 yueOHbIe HENIeTH ).

COILEPKAHUE YYEBHOI'O IIPEJIMETA

5 KJIACC (34 4, 1 4 B HEAEINIO)

BBenenue. (2 4)

[Ipupona xuBas u HexxuBasi. SIBIeHHs NpUpoAbl. YenoBeKk - 4yacTh NpUPOAbl. BinsHue dyemoBeka Ha
npupoay. HeoOxomumocThs u3ydeHUs MpUpoAbl U OEpeKHOTro OTHOLIEHHS K Heil. OxpaHa MPHUPOBI.
®dusnka - Hayka o mpupose. Uto msyuaer ¢usmka. Tema m BemectBa. HayuHble MeTOABI M3YdCHUS
MIPUPOJIBIL: Ha0JII0/IeHNE, OMBIT, TEOPHS. 3HAKOMCTBO € IPOCTEHIIUM
¢bu3znueckuM o0opyIoBaHUEM: TPOOUpPKA, K0s10a, TaOOpaTOpHbBIN CTakaH, BOPOHKA, MUIIETKA,

HIrnaresb, IaCTMACcCOBbIN U METaNTMYECKUI IITaTUBBL, AepKaTelb s Ipooupok. HarpeBarenbHbIi
npubop, 0COOEHHOCTH MIIAMEHH.

[IpaBuia HarpeBanus BeuiecTBa. M3mepurenbHble TpUOOPHI: JIMHEWKA, W3MEpPUTENIbHAsA JICHTA,
BEChI, TEPMOMETpP, MEH3YypKa (eIMHHULIbI M3MEPEHUH, IIKaia mpuldopa, IeHa NeJeHHs, Mpeaes
U3MEpEHUH, IpaBuIIa MOJIb30BAHMUS).



JlabopaTopHbie padoThI U ONBITHI
3HaKOMCTBO C Ja00paTOPHBIM 000PyI0BaHHEM. 3HAKOMCTBO C U3MEPUTEILHBIMU PUOOPaMHU.
Omnpenenenue pazMepoB GU3NIECKOTO TEa.
N3mepenns oobema xuakocTh. M3mepenne oobema TBEpIOTo Tena.

Tena u BemecrBa (12 4)

XapakTepucTuku Ten u BeulecTB (popma, oObem, LBer, 3amax). OpraHM4eckrue M HEeOpraHu4ecKHe
BeniecTBa. TBep/oe, )KUIKoe U ra3000pa3Hoe CocTOsTHUS BeliecTBa. Macca tena. Macchl pa3iinyHbIX Tel B
npupoae. ItanoH Maccel. Becwl. Temnieparypa. Tepmometpsl. JlenumocTs BemecTBa. MoIeKysibl, aTOMBI,
noHsl. [IpeacraBnenue o pasmepax 4dacTull BemlecTBa. /[BukeHune yactun BemecTBa. CBs3b CKOPOCTH
JBUKEHHS 4acTull ¢ TeMieparypoil. Auddys3us B TBepAbIX Tenax, )KUIKOCTIX U ra3ax. B3aumopeiicTsue
YacTUL BellecTBa M aroMoB. llosicCHEHME CTpOEHUs U CBOMCTB TBEPHABIX TE€J, KUJIKOCTEH U Tra3oB C
MOJIEKYJISIpHOM TOYkM 3peHus. CTpoeHHe aromMa M MOHA. XUMHUYECKHE 3JIEMEHTHI (KUCIOpOJ, a3oT,
BOJIOPOJI, *Kelle30, allOMUHUN, Mellb, Gocdop, cepa). 3HaKU XUMUYECKUX 3yieMeHTOoB. [lepuoanueckas
cucrema J[. . MenneneeBa. [IpocTsie u cioxHbIe BelecTBa (KUCIOPO, a30T, BOJA, YIVIEKHCIBINA ras,
noBapeHHasi coib). Kucnopon. I'openue B kucnopone. @otocunres. Bogopoa. Bo3nyx — cmech ra3os.
PactBops! 1 B3Becu. Bona. Bona xak pactBoputens. O4ucTka npupoHoi Bojbl. [I10THOCTH BelecTBa.

JlabopaTopHbie padoThI U ONBITHI
CpaBHEeHHUE XapaKTEPUCTUK TEI.
HaGrotenne pa3muaHbIX COCTOSHUH BellecTBa. Mi3MepeHne Macchl Tella Ha phIUaXHBIX Becax. M3mepenue
TeMIIepaTyphbl BOJbI H BO3yXa.
Ha6monenue nenumoctu BemiectBa. Habmonenue sBiaenust nuddysuu.
HaGtoienne B3anMOIeCTBHS YaCTHII Pa3IMuHbIX BeriecTB. Habmomenue ropenus.
OOHapyxeHHue KUCIOpo/Ia B cocTaBe Bo3ayxa. [I[purorosiieHre pacTBOpa ¢ ONpeIeIieHHOW MacCOBOH f0ei
MOBapEHHOH COMH.
Pa3nenenuie pacTBOPUMBIX M HEPACTBOPUMBIX BEIIECTB (DUIBTPOBAHUEM.
W3mepenue mIOTHOCTH BEIIECTRA.

B3aumopneiicrue Tea (10 u)
N3menenue ckopocT 1 GopMbI Te IIpU UX B3aumojeiicTeuu. [eiictBue u nporusoaeiicreue. Cuna
KaK XapakTepucTHKa B3aumozeicTBus. J[uHamomerp. HbIOTOH - eauHUIIAa W3MEPEHHS CHUIIBI.
Nuepnus. [IposiBnenne nHepuuu, NpuMepsI €€ ydeTa U IPUMEHEeHHs. Macca Kak Mepa HHEPTHOCTH.
I'paBuTanmonHoe B3aumopeilicteue. ['paButanmoHHoe B3aumozeiictsue u Bceenennas. Cuna
TSYKECTH. 3aBUCUMOCTD CHJIBI TSDKECTH OT Macchl. Jledhopmanus. Pasnuunsle Buabl Aeopmanui.
Cuna ynpyrocTH, ee HampaslieHHe. 3aBUCUMOCTb CHJIBI yIIpyrocTu ot aedopmanuu. Cuia TpeHHUS.
3aBUCUMOCTh CHJIBI TPEHUS OT CHIIBI TSDKECTH M KauecTBa 00paboTKu noBepxHocTeil. Ponb Tpenus B
npupoje u TexHuke. CrnocoObl yCUIIEHUS U OCJIa0JIeHNs TpeHUs. DIIEKTPUUECKOe B3aUMO/ICHCTBHE.
OObscHEHNE 2TEKTPUUECKOTO B3aUMOJIEHCTBUS Ha OCHOBE JIEKTPOHHON TEOPUH. DJIEKTpU3alUs Tell
TpeHueM. [lepenaya aeKTpU4ecKOro 3apsiia Npyu CONMPUKOCHOBEHNH. B3aumoielicTBe OTHONMEHHO
U Pa3HOMMEHHO 3apssKEeHHBIX Tel. MarHuTHoe B3aumojeicTBue. IlocTOSHHBIE MAarHUTHI, HX
JEUCTBHE Ha Xkene3Hble Tena. [lomroca MarHuTOoB. MarHuTHBIE CTPEIIKH.
3emiis Kak MarHuT. OpueHTUpOBaHUE 10 Komnacy. [[puMeHenne nocTosiHHbIX
MarHuToB. /laBieHue Tena Ha omnopy. 3aBUCMMOCTb JAaBJIEHUS OT Iuowmaau omnopsl. [lackane -
€IMHMLIa HU3MepeHus naBieHus. [lepemaua naBiieHHs KUAKOCTAMM M razaMu. 3akoH Ilackass.
JaBnenue Ha riryounne xuakoctu. CooOImaronmecs: cocy/sl, UX MpuMeHeHne. J{efcTBre JKUIKOCTeH
Ha NOTPYXEHHOE B HHUX Telo. ApXHMMEIOBa CHJA. 3aBUCHUMOCTb apXUMEIOBOM CHJIBI OT poja
AKHJIKOCTH ¥ OT 00beMa NOrpyKEHHOM 4acTu Tena. Y CJIOBUS IIaBaHUS TeJl.



JlaGopaTopHblie padoThI U ONBITHI

Habntonenne BO3HUKHOBEHHS CHIIBI YIIPYTOCTH MPH AepOpMaLnu.

Habntonenue pa3auyuHbIX BUOB JeGOpMaliu. HccnenoBanue 3aBUCUMOCTH
CHJIBI YIPYTOCTH OT AehOopMalnu.

N3mepenue cuibl TpeHHUsL.

Habnronenne 3aBUCMMOCTA HHEPTHOCTH OT Macchl Tena. M3yueHne pa3nu4HbIX BUI0B

Tpenus. Habmoqenrne B3auMoieicTBUSs HadJIeKTPU30BaHHbIX Tel. HabmoqeHne MarHuTHOTO

B3auMoeiicTBus. OnpeaeneHre JaBIeHus Tella Ha OTopy.

Habmronenue 3aBUCUMOCTH AaBICHHS KHUJIKOCTH OT TIIYOHHBI TIOTPYKEHHUS.

HaGumoienne ypoBHSI )KUIAKOCTH B COOOMIAOIUXCS cocynax. 3mepenue

BBITAIKUBarOIEH cuiibl. OT 4ero 3aBUCUT BBITAJIKUBAIOIAsS (apXUMeI0Ba) cuiia?

BrisicHeHue yclioBwsI IJIaBaHuUs TEIl.

duznveckue U Xumnieckue sisjaeHus (10 u)
Mexannueckue sBieHus (3 1)

[lonsiTne 00 OTHOCHUTENBHOCTHM MEXAaHMUYECKOTO JBHXKEHHsS. Pa3HOOOpasHble BHJBI MEXaHUYECKOTO
JIBUKEHUS  (IpSIMOJMHEWHOE, KPUBOJIMHEHHOE, JIBUKEHHE [0 OKPYXHOCTH, KoJjebaTenbHOe).
Mexanuueckoe IBHKEHUE B mpupoje U TexHuke. IIyre u BpeMs nBuxeHHs. CKOpOCTb JIBUYKEHUS.
PaBHOMEpHOE, YCKOpEHHOE U 3aMEIJICHHOE JBIKCHHA. 3BYK KaK HCTOYHUK uH(pOpManmuu 00
okpyxatomeM mupe. Mcrounuku 3Byka. Konebanue - HeoOXoIuMoe YCIOBHE BO3HUKHOBEHHS 3BYKa.
Otpaxkenue 3Byka. 9xo. ['os0oc 1 ciyx, ropTanb U yxo.

Tennossie siBneHus (7 1)

N3menenne o0beMa TBEPABIX, )KUJIKUX U Ta3000pa3HBIX TEJ IMPU HarpeBaHUU U OXJIKICHUU. YUeT
TEIUIOBOr0 PacCIMPEHUs] U UCIOJIb30BaHuE ero B TexHuke. [lmaBnenue u orBepaeBanue. TasgHue
CHEra, 3aMep3aHue BOJbI, BBIIIJIABKA YyT'YHA U CTAJIM, U3TOTOBJICHHE JeTalel OTIUBKOU. Mcrapenne
xuakocted. (OxnmaxaeHue xxuakocten npu ucnapenuu.) Konnencanus. Termonepenaya.

JlabopaTopHbie padoThbI M ONBITHI
W3mepeHue myTu U BpeMeHH JBHKEHUs. Bbruncienne ckopocT IBUKEHUs OpycKa.
HaGmtoneHue oTHOCUTENBHOCTH ABMKeHUs. HabmoieHne HCTOUHMKOB 3BYKA.
Habnronenne u3MeHeHus JUIMHBI Tesla IPU HarpeBaHUU U OXJIaXICHUH.
Habmtonenue uameHeHns o0bemMa KUAKOCTEH U ra30B IpU HarpeBaHUU
u oxjaxaeHuu. HarpeBanue crexissHHOW TpyOku. OTiuBKa
UTPYILIEYHOTO COJIaTHKA.
HabmroneHue 3a niuaBieHUEM CHeTa.
Habmtoienne ucnapenus 1 KOHI€HCAlMK BOJbl. PacTBOpeHHe cou 1 BHITApUBAaHUE €€ U3
pactBopa. OT 4ero 3aBUCUT CKOPOCTb UCIIAPEHUS KUJKOCTH.
Habnoienue oxmnaxkaeHust >KuKOCTH Mpu ucriapennu. Habmonenue
KHUIIEHUS BOJbI. Pa3zMeTka mIKaibl TepMOMETpa.

Habmroienne TemnonpoBOIHOCTH BOBI U BO3AyXA.
6 KJIACC (34 4, 1 4 B HEACIIO)

dusnyeckue U xumudeckue spjaeHus (16 1)
OnexkmpomacHumuvle aenrenust (4 u)

DJIEKTPUYECKUHN TOK KaK HAIIPaBJIECHHOE JIBH)KEHUE AJIEKTPUUECKUX 3apsiaoB. Cuiia Toka. AMriepMerp. AMiep
- eAUHUIIAa u3MepeHus cwibl Toka. [locTosaHHBIN U nepeMeHHbI ToK. Hanpsikenune. BoabsTMmeTp. BonbT - eaununa
u3MepeHus: HamnpsbkeHus. Vcrounuku Toka: Oarapeiika, akKKyMyJsTOp, T€HEpaTtop 3JeKTpUuecKoro Toka (0e3
pacCMOTpPEHHS UX YCTpOUCTBaA). DnekTpuueckue uenu. [lapannenbHoe U nmocnenoBareabHoe coeuHeHus. JleiicTBus
toka. TeruoBoe neiicTBue Toka. Jlammbl HakanuBaHUs. DJEKTpOHArpeBaTeIbHble TPUOOPBI. MarHuTHoe NeicTBHE



TOKa. DJIEKTPOMAarHUThl U UX IpUMEHeHue. [leiicTBe MarHuTa Ha TOK. DJIEKTPOABUTraTeNu. XUMUYECKOE IEHCTBHE
TOKA.

Ceemoevle a6nenus (6 u)
CBeT Kak MCTOYHHMK HMH(OpPMAIMHM YeloBeKa 00 OKpyxkaromem Mupe. VICTOUHHMKU CBeTa: 3BE3[IBI,
ComnHile, 37eKTpUYeCcKre Jamibl U 1p. [IpsMonnHeliHoe pacipocTpaHeHue CBeTa, 00pa30BaHUE TEHEH.
Otpaxenue cera. 3epkana. [Ipenomiienue cBera. JIMH3BI, UX TUIBI U U3MEHEHHUE C UX IOMOIBIO
dbopMbI cBeTOBOTO TTyuka. OnTudeckue mpuOopkl: poToarnmapar, IpOSKIIMOHHBIN ammmapaT, MUKPOCKOTI,
TeJIecKOoN (Ha3HaueHHe MpUOOPOB, MCIIOJIF30BAaHUE B HUX JIMH3 U 3epKai). [ a3 u ouku. PaznoxxeHue
Oemnoro cBera B criekTp. Pangyra.

Xumuyeckue senenus (6 u)

XUMHYECKUE PeaKIy, UX MPHU3HAKH U yCIOBUS UX npoTekanus. CoxpaHeHHE MacChl BEIIECTBA MpU
XUMHYECKHX peakiusx. Peaknuu coeanHeHust U pa3noxeHus. ['opeHne kak peakuusi coequHeHus. OKCUIbI
(YraeKucibIi ra3, HerameHast U3BeCTh, KBapIl); HAXOXKACHUE B IPUPOAE, PU3NIECKUE U XUMUIECKUE CBOCTBA;
npuMmenenue. Kucnotsl, nmpaBuiia padoThl ¢ KUCIOTaMH, UX npuMmeHeHue. OcHoBanus. CBoiicTBa mienouet,
npaBuia paboOTBl C HUMH, WX (U3UYECKHE U HEKOTOphIe XMMHYECKHE CBOMCTBa; mnpumenenue. Comu
(moBapeHHasi CoJib, COZAa, MEJ, MpaMop, HM3BECTHSK, MEIHbIM Kynopoc u np.). Haubonee xapaxkrtepHble
npuMeHeHus coieil. Haubonee u3BecTHblE OpraHMyecKue BEILECTBA - YIVIEBOABI (IVIIOKO3a, caxaposa,
KpaxMail), HeKOTOpPBIE UX CBOWCTBA, MPUMEHEHNE; OCITKU, X POJIb B )KU3HH YEJIOBEKA, NICKYCCTBEHHAS THIIA;
KHUPBI, UX POJIb B XKU3HH UYEIOBEKA, MCIIOJIb30BAaHHE B TEXHHKE;, MPUPOAHBIA ra3 U HEPThb, MPOAYKTHI HUX
nepepadoTku. JlaboparopHbie padoThl M ONBITHI

[TocnenoBarenbHOE COETMHEHUE.

[TapamiensHOE COeTMHEHUE.
HabGmronenue pa3muyHbIX I1EUCTBUI TOKA.

CoOopka mpocreiiiiero saeKTpoMaruurta. JleiicTBre Ha TPOBOTHUK C

TOKOM. CBET U T€Hb.

OTtpaxkxeHue cBeTa 3epKajioMm.

Habmonenue orpaxkeHus cBeta B 3epkaine. [lomyuenue nzo0paxeHus B MI0CKOM

3epkaine. HaOmrogeHue 3a mpenomiieHueM CBeTa.

Habmonenne n3obpaxeHuil B TMH3E.

Habmronenue cekTpa COMHEYHOTO CBETA.

Habmronenne pu3nyeckux U XUMHUECKUX SIBJICHUM. JlelicTBrEe KUCIOT U
OCHOBaHUI Ha MHAUKATOPHI.

BrrsicHeHHe pacTBOPUMOCTH CcoJied B BoJe. Pacnio3HaBaHue Kpaxmaia.

Yenosek u npupoaa (18 u)

3emns — nnanema conneunotl cucmemul (4 1)
3Be3nHoe He0Oo: co3Be3/us, IUlaHeThl. PazButme mpenacraBieHuil yenoBeka o 3emue. CoiHeyHas
cucrema. Comuie. /[Bmwkenue 3emiu: BpalleHHE BOKPYI COOCTBEHHOW OCH, CMEHA JHS W HOYM Ha
pa3MYHBIX MUPOTaxX, oOpamieHne 3emian BOKpyr ComiHIIa, HAKJIOH 3€MHOW OCH K TIJIOCKOCTH €€
opOuTHI, cMeHa BpeMmeH roja. JIyHa - cnytauk 3emnu. ®asel JIyHbl. M3MeHeHUEe TOPU30HTAIBHBIX
KOOpJMHAT HEOECHBIX TeNl B TEUEHUE CYTOK. 3HAKOMCTBO C MPOCTEHIIMMH acCTPOHOMHUYECKUMU
npubopamu: acTpossiOus, TeJIECKOI.
HccnenoBanus kocmuyeckoro npocrpanctsa. K. O. IMmonkxosckumii, C. II. Kopones - ocHoBarenn
coBeTCKOM KOCMOHaBTUKH. FO. A. I'arapun - nepBbIii KOCMOHABT 3eMiil. MICKyCCTBEHHBIE CITYTHUKH
3emumn. OpOuTanbHble KOCMUYECKUe cTaHuu. Kopabiu MHOropa3oBoro ucnosib3oBanus. [IporpaMmel
OCBOCHMS KOCMOCA: OTEUECTBEHHBIE, 3apyOekKHbBIC, MEXKTyHAPOIHbIE.



3emna — mecmo obumanus yenogexa (4 u)

Jlutocdepa, MaHTuUs, AAPO; YBETUUEHHE IUIOTHOCTH M TEMIIEPATyphl 3eMild ¢ riiyOuHoi. M3yuyenue
3eMHBIX Henp. luapocdepa. CymoxonctBo. HMcecnemoBaHue MOpPCKHX TIiIyouH. ATMmocdepa.
AtmocdepHoe naBnenue, 6apomerp. BiaxkHOCTH BO3/1yXa, ONPEAEICHUE OTHOCUTEIBHON BIIAXKHOCTH.
AT™mocdepHsbIe sBiIeHHS, TPOM U MOJIHUS. OCBOCHHE aTMOC(EPHI YEIOBEKOM.

Yenosex dononnsiem npupoody (9 1)

Mexanusmbl. Mexannudeckas pabota. OHeprusi. CHHTETHYECKHE MaTepHayibl. MeXaHHU3MBI -
MOMOIIHUKU 4YenoBeKka. [IpocTeie MeXaHU3MBbI, pbluar, HAKJIOHHAS IUIOCKOCTb, MOJBMKHBIA U
HENOJIBIKHBINA OJ0KH; MX Ha3HaueHue. Mexanudeckas padoTta, ycioBus ee coBepiieHus. [xoynsp -
eIuHUIA u3MepeHus paldoThl. JHeprus. McrouHuku sHepruu. PasznuyHbie BUABI TOIUIMBA.
ConHeyHasi sHEpTuUsi, €e poib ISl )KU3HU Ha 3emie. TerioBbie IBUTraTeIu, ABUTATeId BHYTPEHHETO
CropaHusi; UX npuMeHeHue. TermnoBbie, aTOMHbIE U THAPO3JIeKTpocTaHuu. Co3/1aHie MaTeprasoB C
3apaHee 3a/1aHHbIMHU CBOWCTBaMU: TBEP/IbIC, dKAPOIPOUHHIE,
MOPO30CTOMKHE MaTepualbl, UCKYCCTBEHHBbIC KpUCTaUIbl. [lomuMepsl, CBOWCTBAa M NPUMEHEHHE
HEKOTOPBIX U3 HUX. BoJIOKHA: MpUpOHBIE U UCKYCCTBEHHBIE, MX CBOWCTBA U nMpuMeHeHue. Kayuyku
U pe3HHA, UX CBOMCTBA U IPUMEHEHHE.

Bzaumocsazv uenosexa u npupoovt (1 u)

3arpsisHeHue aTMocdepbl U ruapocdepsl, UX BIMSHUE Ha 3/10poBbe Jojeil. KoHTponb 3a cocrosHueM
aTMocdeps! 1 ruapochepsl. PanronansHoe HCHoOIb30BaHKE TOIUIMBA. Vcnoab30BaHNEe SHEPTUN PEK, BETpa,
IPUIMBOB, Teruia 3emiH, 3Hepruu Connua. CoBpeMeHHas Hayka U Ipou3BoAcTBO. CpecTBa CBA3U. 3HAHMUS,
UX pOJIb B XKHM3HM 4esoBeka U oOmecTBa. Kak 1o mo3HaT OKpyKaromui Mup (Hayka Buepa, CerojHs,
3aBTpa). YIIpaBieHHE IPOU3BOJICTBOM: POJIb aBTOMATUKH, 3JIEKTPOHUKH. KoMIIbloTepH3alus Nponu3BOACTBA.
Po6otsl. Lexu-aBToMaTsl. CpeicTBa CBSA3U U nepenada nHpopmanuu: reaerpad, renedos, pasauoCBs3b
(panuocTaHIMsl, PaJOBOJIHBI, aHTEHHA, TPUEMHHK,

TPOMKOTOBOPUTEIH), TEIIEBUJICHUE.

JlabopaTropHbie padoThI U ONBITHI

Hab6monenue 3Be3nnoro neba. Habmonenue JIyHsl B Teneckor.
Omnpenenenne azumyTa CoJiHIIA C TOMOIIBIO KOMIIAca.
N3zrorosiienne acTposiOny 1 OnpeesieHHe ¢ €€ TOMOIIBIO BHICOTHI
3Be31. 3mepenne atMocepHOro qaBiaeHust 0apoMeTpoM.
H3roroBnenue rurpomeTpa.
N3yuenne nencTeus peryara.
N3ydenune aeicTBUst MPOCTHIX
MeXaHU3MOB. Beranciienue
MEXaHUYECKOM paboThI.
BripamuBanue kpucrania.

3HAaKOMCTBO C KOJIIEKIHEH I1acTMacc.

3HaKOMCTBO C KOJIJICKI[EH BOJIOKOH.

Pacnio3HaBanue NpUpOIHBIX U XUMUYECKUX

BOJIOKOH. VI3MeHeHue GpopMbl MOTUATUIICHA

npu HarpeBaHuu. Mzydenue neictBus

TenerpadHoro annapara.



IHNJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI IMYHOCTHBIE

PE3YJIBTATHBI

JINYHOCTHBIMHM pe3y/IbTaTaMH U3y4eHHs Kypca «BBeleHne B €CTECTBEHHO-HAyYHbIE IIPEIMETHI.
EcTecTBO3HaHME» ABIAIOTCS:

- Pa3BuTHE MO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yuaInuxcs;
- @®opMupoBaHHE MOTHUBAIIUY K U3YUYCHUIO B JalbHEUIIEM (DU3UKH;

- BocnuTanue OTBETCTBEHHOTO OTHOIIEHHS K IPUPOAE, OCO3HAHNE HEOOXOJMMOCTH 3aUThI OKPYKaOLIeH

Cpelbl;
- @®opmupoBaHue JIUYHOCTHOTO OTHOLIEHUS APYT K APYTY, K YUUTEIIIO.

METAINIPEJIMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIMU pe3yIbTaTaMU U3Y4€HUs Kypca «EcTecTBO3HAHUE) SIBIISIFOTCS:

- OcBoeHMe IPUEMOB UCCIIEA0BATENbCKON AEATENBHOCTH (COCTAaBICHUE IIaHA, UCIIOJIb30BaHUE IPUOOPOB,
(bopMynHpOBKa BEIBOJOB U T. I1.);

- @opmupoBaHUE TPUEMOB pabOTHl ¢ MH(OpMAIMEW, MPEACTaBICHHON B pa3inuyHON (opme (TaOIuLbL,
rpaduKH, pUCYHKH U T. 1.), HA pa3IMuHbIX HocuTensax (kuuru, Murepuer, Cb, nepuoauueckue U3gaHus U T.
1.);

- Pa3BuTHE KOMMYHMKAaTUBHBIX YMEHUN U OBJIAJICHUE ONBITOM MEXJIMYHOCTHOM KOMMYHHMKAIUMU (BEIECHUE
IUCKYyCcCUH, paboTa B Ipyniax, BEICTYILUIEHUE C COOOIIECHUSIMU U T. [T.).

IHPEJMETHBIE PE3YJIBTATDBI

IIpeameTHBIMU pe3yabTaTaMU U3y4eHus Kypca «EcTecTBO3HaHUE) SABIISIOTCA:

- OcBoeHne 6a30BbIX €CTECTBEHHOHAYYHbIX 3HAHUM, HEOOXOIUMBIX Ul JaJbHEUIIEro n3y4eHUs
CUCTEMATUYECKUX KYPCOB €CTECTBECHHBIX HAYK;

- DOopMHUPOBAHKE DIEMEHTAPHBIX UCCIEA0BATEIBCKUX YMEHUH;

- IIpuMeHeHMe MOoTyYEeHHBIX 3HAHUN U YMEHUH I PEIICHUS IPAKTUYECKUX 3a]1a4.

@®opMHpPOBaHHE YHUBEPCAJIbHBIX YUeOHBIX MO3HABATEIbHBIX JIeii CTBHIi
Dopmuposanue 6A308blX 102UYECKUX OeUCMBULL
- BpaBurath rumoTesbl, 00BACHSIONINE TPOCTHIE SIBICHUS, HAlIPUMeE:
- T0YeMY OCTAaHABIMBAETCS JIBIDKYIIEECS IO TOPU30HTAIILHON MOBEPXHOCTHU TEJO;
- TO0YeMY B JKapKyIO IMOTOJTy B CBETJION OJCK 1€ MPOXJIagHEE, YeM B TEMHOM.
- Crpourts mpocreiimme Moienu GU3NIecKuX BICHUH (B BUIE PUCYHKOB HIIM CXEM), HATIPUMED: MaJCHIE
MpeAMETa; OTPAXKEHUE CBETA OT 3€PKATbHOIN MOBEPXHOCTH.
- IIporao3upoBaTh CBOWCTBA BEIIECTB HA OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YYECHHBIX KIIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU OTHOCSITCSL.
- OOBSICHATH OOIIHOCTH TPOUCXOXKICHUS M DBOJIOIUU CUCTEMATHUUYECKUX TPYII PACTEHUN Ha TpUMepe
COIIOCTABJICHUS OMOJIOTUYECKHIX PACTUTEIHHBIX OOBEKTOB.
Dopmuposarue 6A308b1X UCCIEO08AMENbCKUX OetiCMBUL
- HccnenoBanue siBeHUs TEIII000MEHA MTPU CMEIIMBAHUN XOJIOTHON U TOPSYEH BOJIBI.
- MHccnenoBanue npoiiecca UCapeHus pa3InyHbIX KUIKOCTEH.
- IlmanupoBaHue W OCYIIECTBICHUE HA MPAKTUKE XUMUUYECKUX IKCIIEPUMEHTOB, ITPOBEICHNE HAOIIOCHUH,
MOJIy4Ye€HUE BBIBOJOB MO pe3yJbTaTaM SKCIIEpUMEHTa: OOHapyXeHHe cylb(aT HMOHOB, B3aUMOJEHUCTBHE
pa30aBIICHHON CEPHOM KUCIIOTHI C ITTHKOM.
Paboma c ungopmayuetl
- AHanM3MpOBaTh OPHUTMHAIBHBIA TEKCT, TOCBSIIEHHBIM HCIONB30BAHUIO 3ByKa (WJIHM YJIbTPa3ByKa) B
TEXHUKE (9XOJIOKALUs, YIbTPA3BYK B MEIULIUHE U JP.).



- BbIIOoaHATE 3aaHKs 110 TEKCTY (CMBICIIOBOE UYTEHHE).

- Hcnonp3oBaHue mpH BHIOJIHEHUH YYEOHBIX 33JaHUN M B IMpPOILECCe HCCIEN0BATENbCKON JIESTeNbHOCTH
HAy4YHO-MIOMYJISIPHYIO JIUTEPATypy XMMHUECKOTO COIEP>KaHUs, CIIPAaBOYHbIE MaTepuasbl, pecypcbl HTepHeTa.
- AHanu3upoBaTh COBPEMEHHbIE UCTOYHUKU O BaKLMHAX M BaKUMHUpoBaHUHU. OOCYXIaTh pOJIM BaKLUH U
Je4eOHBIX CHIBOPOTOK JUUIsl COXPAHEHUS 3/10pPOBbs UEJIOBEKA.

Dopmuposanue yHUBepcanibHuIX y4eOHbIX KOMMYHUKAMUBHBIX 0eticmeull

- ConocTaBIIsATh CBOU CYXJIEHUS C CYKICHUAMU JAPYTMX YYACTHUKOB JIUCKYCCHHU, IIPU BBIABICHUM Pa3InIUN
U CXOJICTBA MO3ULIMH 110 OTHOLICHUIO K 00CYK/1aeMOM €CTECTBEHHO - Hay4yHOU Ipobieme.

- BelpaxaTh cBOIO TOUKY 3pEeHHs Ha pELICHHE E€CTECTBEHHO-HAy4YHOM 3aJaud B YCTHBIX U NHCBbMEHHBIX
TEKCTax.

- IlyOGnu4HO MpencTaBIsATh Pe3yabTAaThl BHIMOJIHEHHOTO €CTECTBEHHO-HAYYHOTO UCCIIEI0OBAaHHS WIIA TIPOEKTA,
(U3UIECKOro UM XMMHUYECKOTO OIBITA, OMOJIOTHYECKOTO HAOII0AeHUSI.

- Onpenensatb M NPUHUMATh 1I€Jb COBMECTHOM JEATENBHOCTH IO PELIEHUI0 €CTECTBEHHO - Hay4dHOMU
po0JIeMbl, OpraHu3aIys ASHCTBUH MO €€ JOCTIKEHUIO: 00CYKACHUE MpoIecca U Pe3yIbTaTOB COBMECTHOM
paboThL; 0000IIIEHNE MHEHHUI HECKOIBKUX JTFOJICH.

- KoopnunupoBarh cBoM JeHMCTBUSA € APYIMMH 4WIEHAMH KOMaHJbl NPU PELICHUH 3a/1a4M, BBIIOJIHEHUU
€CTECTBEHHO-HAYUHOT'O UCCIIEI0BAHUS UIIH ITPOEKTA.

- OueHuBaTh CBOM BKJIAJ B pEIICHUE €CTECTBEHHO-HAyYHOW NpOOJIEMbI MO KPUTEPUSM, CAMOCTOSTEIbHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU KOMaH/IbI.

Dopmuposanue YHUBEPCAaNbHbIX Y4eOHbIX PecyIamuUeHbIX OelCmBEUl

- BrigBnenue npo0ieM B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUsX, TPEOYIOIUX JUIs PELICHHs MpPOsSBICHUIN
€CTECTBEHHO-HAay4YHOM I'PaMOTHOCTH.

- AnHanmu3 u BBIOOp Pa3IMYHBIX MOAXOO0B K MPUHATHIO PEIICHUN B CUTYAIHsIX, TPEOYIOINX €CTECTBEHHO-
HAayYyHOW T'PaMOTHOCTM M 3HAKOMCTBA C COBPEMEHHBIMU TEXHOJOTUSMHU (MHAMBHUAYaAJIbHOE, IPUHATHE
pelIeHus B rpyIIe, IPUHITHE PEILICHUHN TPYIIOit).

- CaMoCTOATEIbHOE COCTAaBJIIEHWE aJTOPUTMOB pELIEHHMS €CTECTBEHHO-HAYYHOM 3a/Jayd WM IUIaHa
€CTECTBEHHO-HAYYHOI'O UCCIIEJOBAHUS C YU€TOM COOCTBEHHBIX BO3MOXHOCTEH.

- Bripa0OoTka a/iekBaTHON OIIEHKH CUTYalllH, BO3HUKILEH IPU pellieHH €CTECTBEHHO-HAayYHOH 3a/1auH, U IIpU
BBIJIBUKEHUH TJIaHA U3MEHEHUS CUTYallUU B ClTyyae HeOOXOJUMOCTH.

- OObsicHeHHE TPUYMH JOCTHXKEHHSI (HEJIOCTHXKEHMs) pEe3yJIbTaTOB JESITENbHOCTH [0 PpEIICHUI0
€CTECTBEHHO-HAY4YHO! 3aJ]a4, BBINIOJIHEHUH €CTECTBEHHO-HAYYHOI'0 UCCIIET0BaHUS.

- OueHKa COOTBETCTBUSI pe3yJibTaTa PEIICHUs] €CTECTBEHHO-HAyYHOU MpOoOJIeMbl MOCTABICHHBIM LIENSAM U
YCIOBUSIM.

- I'oToBHOCTH CcTaBUTH ce0sl HA MECTO JPYIrOro 4YejIoBEeKa B XOJ€ CIopa WIM JAUCKYCCHUHU IO €CTECTBEHHO-
HayyHOW mpoOieme, WHTEpIpeTali pe3ylbTaTOB €CTECTBEHHO-HAYYHOTO MCCIIEI0BaHUs; TOTOBHOCTH
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPyroro



TEMATHUYECKOE IINTAHUPOBAHMUE 5 KJIACC

KoauyecTBo yacoB DJIEKTPOHHBIE
Ne | HaummenoBanme pazaesos | Bcero Konrpopmse | TIpaKtuec | (wigpossic)
/| W TeM NPOrpaMMbl pagoTLI KHe o0pa3oBaTejibHbIE
padoThI pecypcsl
1 Beenenue 2 2
2 Tena u BemecTa 12 1 11
3 BsaumoneiictBue Ten 10 1 13
4 Du3nYECKUEe U XUMUICCKHE 10 1 8
SIBJICHUST
Uroro 34 3 30
TEMATHYECKOE
INJIAHUPOBAHME 6 KJIACC
KoJummyecTBo 4yacoB DJIEKTPOHHbBIE
Ne HanmeHnoBaunue pasgenos | Bcero KoHTpobHbIE Mpakrudec |(undposbIe)
I/l | M TeM NPOrpamMmsi paGoThI KHe o0pa3oBaTe/ibHbIE
padoThI pecypcnl
1. dusndeckue U XUMUYECKUE siBJIeHUs 16 4
DNeKTPOMarHUTHHIE
1.1 4 5
SIBJICHUS
1.2 CBeTOBBIC SIBICHUS 6 7
1.3 XUMUYECKHUe SIBICHUS 6 1 4
2. Yenosek u npupoza 18 u
51 3emitst — ?naHeTa 4 4
COJTHEYHOU CHCTEMBI




3eMiIst — MeCTO OOUTaHUS 9
4eJjoBeKa

Yenmosek JOIIOJIHACT

9 1 7
Opupony
B3auMocBs3b denoBeka 1 1 1
MIPUPOABI
Hroro 34 3 30

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA

I'ypeBuu A.E., UcaeB [I.A., Ilontak JI.C.//BBeneHue B €CTECTBEHHO-HAy4yHbIe MpeaMeThl. Dusuka.
Xumus. 5—o6 kiaccel. YueOnuk. M.: [Ipocsemnienue, 2025-2026

CIHHCOK HAIISIIHBIX IT0COOU

Jlam1a HakaIMBaHUS.
Termmon30AInOHHBIC MAaTCPUAITHI.
3aTMeHusl.

I'ma3 kak onTudeckas CUCTeMa.

3emiiss — mnaHeta COJIHEYHOM CUCTEMBI.
ConHeyHas cucTeMa.

Crtpoenue armocdepbl 3eMITd.
bapomeTrp-anepon.
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