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INOACHUTEJIBHASA 3AITMCKA

AnantupoBaHHas paboyasi mporpaMmMa COCTaBJIeHa U OpraHU3aIMU UHKJIFO3UBHOT'O
oOydeHus 00ydarolierocs 5 Kjiacca ¢ OrpaHHYeHHBIMH BO3MOKHOCTSIMU 3/I0POBBS Ha
OCHOBE KOJUIETUAJILHOTO 3aKJIFOYEHHS TICUX0JI0T0-MEIUKO-T1eJarOrn4ecKOil KOMUCCUU OT
27.06.2023 r. Ne 172 B COOTBETCTBUH C KOTOPBIM I10 PE3YJIbTaTaM KOMILJIEKCHOTO
MICUXOJIOTO-MEINKO-TIEIarOTUYECKOr0 00CIIeIOBAaHUS €My TIOJITBEPKICH CTATyC
00y4Yaromierocsi ¢ OrpaHUYCHHBIMUA BO3MOKHOCTSIMU 3710poBbsi (THP (Bapuanrt 5.1))

AnanTupoBaHHasi padoyasi MporpaMMa 1o BBeJIeHHIO B eCTECTBEHHbIE HAYKH
JJIS1 O0YHYAKOIIMXCH S KJIACCOB € TAXKeJIbIMU HAPYIICHUAMH Pe4YH COCTABJICHA B
COOTBETCTBUM:

1. TpeboBanuii k pesynpratram ocBoeHuss OOII OOO, npexacraBiaeHHbx B GI'OC
OOQO, a Takxke Ha OCHOBE XapaKTEPUCTUKHU IUIAHUPYEMBIX PE3YJIbTATOB IyXOBHO-
HPAaBCTBEHHOTO  pPAa3BUTHSA,  BOCHUTAHUS W CONUAIM3alud  OOydYaronmxcs,
MPEICTAaBICHHON B (QenepanbHO pabodeil mporpaMMe BOCIHUTAHUS € TOJJICKHUT
HEMOCPEJCTBEHHOMY  MPUMEHEHUI0O  MPU  peaiu3allud  00s3aTeIbHOM  4acTu
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 0Opa3oBaHusl.

2. orpaxaer ocHoBHble TpeOoBaHuss DI'OC OOO K JUYHOCTHBIM,

MeETaInpeJAMETHBIM M TIPEIMETHBIM pe3yJIbTaTaM OCBOEHUSI 00pa30BaTEIbHBIX MIPOTPaAMM.
[Iporpamma coctaBieHa Ha ocHOBE aBTOpckoi mporpammbl A.E. I'ypeBuu, JI.A. Hcaes,
JI.C.IloHTak, BKIIOYEHHOM B INI€PEYEHb Mporpamm g 00meo0pa3oBaTEIbHbIX
VUPEKICHUN, U METOJUYECKOTO MOCOOUS

«Dusuka. Xumud. 5-6 KiIacce» ¢ onopoi Ha yuyeOHukK «Dusuka. Xumus. 5-6 Kiacc»
A.E.I'ypesnu, J[.C.Hcaes, A.C. Ilontak . — Ipoda. - 2013 1.

3. UHAUBUIYAIHHOTO YY€OHOI0 TUIaHa I 00yYarOUIUXCsl C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMHU 3JI0POBBS C 33JIEP’KKOM IMICUXUYECKOTO pa3BUTHSA (Bap. 5.1)

I'bOY COIII c. Pycckast bopkoBka.

N3ydeHnne NaHHOrO Kypca B OCHOBHOW IIIKOJIE HAaNpaBICHO HAa JIOCTUYKEHHE
CIIEIIONTUX IIEJIeH: MPOIeeBTUKAa OCHOB (DM3UKU M XMMHH; TMOJTYYCHUE YUAIIUMUCS
NPEACTABICHUA O METOJaX HAy4YHOro IIO3HAHWS TMPUPOJBI;  (PopMUpPOBaAHUE
AJIEMEHTAPHBIX YMEHUW, CBSI3aHHBIX C BBIMIOJHEHUEM Y4e€OHOro JiabopaTOPHOIO
AKCIEpUMEHTa (UCClIeIOBaHMs); (POPMHUPOBAHUE Y yUAIIMXCS YCTOMUMBOTO MHTEpeEca K
IpeIMETaM €CTECTBEHHOHAYYHOTO LIUKJIa (B YACTHOCTH, K (PU3UKE U XUMHUH).

BBeaenue ¢pu3nku u XUMUHM Ha paHHEH cTaguu 00yuyeHus: B 5—o6 kiaccax TpeOyeT
U3MEHEHUS Kak (OpMBI H3JIOKEHUS Yy4eOHOTO Marepuana, TaK M METOJIUKH €ro
npenogaBanus. [losTomy oco0oe BHHMaHHME B TMOCOOMH YIEICHO (HPOHTAIBHBIM
AKCHEPUMEHTAIbHBIM 3a/lanusiM. llpenmonaraercs, 4To Ba)XXHOE MECTO B IIpoIllecce
paboThl HAJl KypCOM 3alMyT PUCYHKH Pa3IMYHbBIX SBJICHUH, OMBITOB U U3MEPUTEIbHBIX
npuOopoB. bojblioe KOJIMYECTBO Ka4eCTBEHHBIX BOMPOCOB, MCIOIL30BAHUE HTPOBBIX
CUTyallui B MpenojaBaHUM JOJDKHO CIIOCOOCTBOBATh CO3/IaHUIO0 MHTEpECA ydalluxcs K
MPEAMETY U CTPEMIIEHUIO K €r0 IOHUMAaHUIO.

CopeprxaHue Kypca uMeeT 0COOEHHOCTH, 00YCIIOBICHHbIE, BO-NIEPBBIX, 3aja4aMu



pa3BuTHsA, OOy4YeHUST M BOCIUTAHMUS  y4YalllMXCs, 3aJaHHBIMH  COI[MAIbHBIMU
TpEOOBAHUSIMU K YPOBHIO Pa3BUTHUSI MX JIMYHOCTHBIX M MO3HABATEJIBHBIX KAdye€CTB; BO-
BTOPBIX, MPEIMETHBIM COJEPKaHUEM CHUCTEMbl OOIIEro CpeaHero oOpa3oBaHUs;, B-
TPEThUX, IICUXOJIOTUYECKUMHU BO3PaCTHBIMU 0COOEHHOCTSIMU 0o0yJaeMmbIX.
JlesiTeTbHOCTHBIN MOAXOM K pa3paboTKe COAEpKaHUs Kypca MO3BOJIAET peniaTh B X0
€ro M3Y4YeHUs PsJl B3aUMOCBS3aHHBIX 33/1a4: 00ECIEYNBATh BOCIPUSATHE, TOHUMAHUE U
3alIOMHHAHWE 3HAHHM, CO3JaBaTh YCJIOBUA ISl BBICKA3bIBAHHS MOJAPOCTKOM CYXICHHMN
HAay4YHOr0, HPAaBCTBEHHOIO, A3CTETHYECKOTO XapakTepa MO MOBOAY B3aUMOJCHUCTBHUS
YEJIOBEKA W MPUPOJBI, YACHATh BHUMAHME CUTyalUsM, T[JI€ Yy4Yalluhcs JTOJKEH
pasznyaTh YHUBEpCalIbHbIE (BCEOOIINE) U YTUIUTAPHBIE IIEHHOCTH; HUCIOJIb30BaTh BCE
BO3MOXXHOCTU [UJIs CTAHOBJICHHUsI IIPUBBIYEK CIIEOBATh HAYYHbBIM M HPABCTBEHHBIM
OPUHIIMIIAM ¥ HOpMaM OOIICHHS U JAESTEIBHOCTU. TeM caMbIM CO3JA0TCS yCIOBUS IS
WHTETPallid HAyYHBIX 3HAHUH O TPHUPOJHBIX CUCTEMAX U APYruxX chep CO3HAHUS:
XyH0KECTBEHHOW, HDABCTBEHHOMW, MPAKTHYECKOM.

[Tono6HOE OCTpOEHKE Kypca HE TOJIBKO MO3BOJISIET pelllaTh 3a/1auu, CBS3aHHBIE C
oOy4yeHreM U Pa3BUTHUEM IIKOJIHLHUKOB, HO U HeceT B ce0e OOJbIIoi BOCTIUTATEIbHBIN
noTeHnuan. BocnutTeiBaromas ¢GyHKIUS Kypca 3akiodaeTcs B (POpMHpOBAHUU Y
MJIQIIIMX TMOAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYXKAIOIIET0 MUPAa U CBOMX CBSI3EH C
HUM: 9KOJIOTUYECKA 0OOCHOBAHHBIX MOTPEOHOCTEH, MHTEPECOB, HOPM U MTPABHUIL.

OcHOBHOE cojepKaHHE Kypca BKIIOYAaeT pasnenbl: «BBemeHuwe», B KOTOpoM
JAETCsl TMPEJCTABICHUE O TOM, YTO M3y4aroT ¢u3mka u Xumusi, «Tema u BemecTBay,
«B3aumonenctsue Tem», «PU3NUECKME W XUMHUYECKUE SBJICHUS», «UYeloBEeK H
IIPUPOA.

N3 Bcero KomIiuiekca COBPEMEHHBIX METOJIOB IIO3HAHUs IIPUPOABI B Kypce
collepKaTcsi CBEACHUST O HEKOTOPBIX M3 HUX: HaAOMIOJCHUSIX, HU3MEPEHUSX,
DKCIIEPUMEHTAX, MOJCIUPOBAHUM — M I[IOKA3bIBACTCS HX B3aWMOCBA3b; JAKOTCA
CBEJICHHSI O MpuOOpax M HHCTPYMEHTAX, KOTOPBIE YEJIOBEK MCIOJIb3YET B CBOEH
MPAKTUYECKON JEATEIbHOCTH. BBIMOTHSS MPONEIEBTUYECKYIO POJib, Kypc «BBeneHue B
€CTECTBCHHOHAYYHbIE TpeaAMEThl. ECTECTBO3HAHME» COAECPKUT CUCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUS. BOJIbIIIOE BHUMAHUE B HEM YAEISETCS MPEEMCTBEHHBIM CBSI3SIM
MEXKIy Ha4YaJIbHOWM U OCHOBHOM IIKOJIOM, MHTETPAllMM 3HAHWN BOKPYT BEAYIIUX HIECH,
OTIPEJICIISIIONINX CTPYKTYPY Kypca M CIOCOOCTBYIOMUX (POPMUPOBAHUIO IIEIIOCTHOTO
B3MVIsiJa Ha MuUp. B Kypce AaroTCs NepBbIE NMPEACTABIEHUS O TAKHX IOHSTHUAX, KaK
«Maccay, «B3aUMOJICUCTBUEY, «CUIIA», «IHEPTUSL», «aTOM», «MOJICKYJa», «XUMUYECKUN
aneMeHT». [lonydaeMble ydalnumucs CBEACHUS O BEIIECTBAX U UX MPEBPALIEHUSIX MOTYT
CIIY>KUTbh TE€PBOHAYAJIBLHOW OCHOBOM MJI MOCTENEHHOTO OCO3HAHUA HJIEUM O TOM, 4YTO
Matepuss ¥ (HOpPMBI €€ JBW)KCHHUS BCErja B3aUMOCBSI3aHbI, YTO OOBEKTHI MPHUPOJIbI
00pa3yloT UENOCTHBIE CHCTEMbl, OTHOCHUTEIBHO YCTOWYMBBIE, HO B TO K€ BpeMs
JMHaMu4HbIe. HapyiieHne 3Tol JUHAMUYECKON YCTOWUYUBOCTHA CUCTEM MOXET MPUBECTH
K HeXenaTeldbHbIM MociaeAcTBUsIM. OCO3HAHHUE 3TOM HUAEU BaXXHO MJIsI MOHUMAHUS



HKOJIOTHYECKUX MpobneM. MHTerpanus pas3iMyYHbIX €CTECTBEHHOHAYYHBIX OOJacTen
3HaHMS OCHOBaHAa Ha TPEJCTABICHUU O E€IMHCTBE MPUPOJALI U O0OIEeM ISl BCEX
€CTECTBEHHBIX HayK MeToje mno3HaHus. ConepkaHue [TaHHOrO Kypca CTPOMTCA Ha
OCHOBE JIeATEIbHOCTHOIO I0AX0/a. BoBieueHue ydyamumxcss B pa3HOOOPA3HYIO
y4eOHYI0, HCCIIEJOBATEIbCKYI0 M IMPAKTUYECKYIO JAESTENbHOCTb SIBISIETCS YCIOBUEM
npuoOpeTeHus] MPOYHBIX 3HAHUN, NpeoOpa3oBaHHUsI UX B YOEKICHUS U YyMEHUS,
CTAHOBJICHUs OTBETCTBEHHOCTH KaK Y€pPThI JIMYHOCTH.

COILEPKAHUE OBYUEHUA

BBenenue

[Ipupona >xuBast U HexXUBas. SIBieHUs pUpoabl. YenoBEeK — 4acTh NpUpPoabl. BinsiHue
yesioBeka Ha nmpupoy. Heo0XxoauMocTh n3yueHus: pupoibl U OEPEKHOTO OTHOIIECHUS K
Her. Oxpana npupoasl. PusnKa U XUMHS — HAyKH O Tipupoze. Uto uzydaeT dusmka.
Tenma wn BemwectBa. Uto wm3ywyaer xumus. HayudHble MeETOAbl M3y4E€HUS NPUPOIbI:
HAOJIFIOICHNE, OTBIT, TEOpHsl. 3HAKOMCTBO C MPOCTEHIINM (U3UICCKUM M XUMUYCCKUM
o0opynoBaHueM: TmpoOupka, KoJjiba, J1a0opaTOpHBIM CTakaH, BOPOHKA, MHUIIETKA,
mmnaTtesb, IIaCTMACCOBBIM M METAUIMUECKUW INTATUBBI, JEpXKaTeslb i MPOOUPOK.
HarpeBatenbublii ipu0Oop, ocoOEHHOCTH I1aMeHu. [IpaBuia HarpeBaHus BelECTBA.
W3mepurenbHble npuOOpHI: JUHEHKA, HW3MEpUTENbHAs JIEHTa, BEChl, TEPMOMETD,
MEH3YypKa (eIUHUIIBI U3MEPEHUH, IIKajga Mpudopa, leHa JeNeHUs, Mpeaei U3MEPEeHUI,
MpaBUJia MOJIb30BAHUA).

Tena u BemecTBa

XapakTepucTuku Ten U BemecTB (popma, oObeM, LBeT, 3amax). OpraHudeckue u
HEOpraHWYeCKHe BellecTBa. TBepaoe, KUIKOE U Ta3000pa3HOE COCTOSHMS BEIIECTBA.
Macca Tena. Macchl pa3duHbIX T€l B OpHupoje. IDTanoH macchl. Becwl. Temnepatypa.
Tepmomerpsrl. JlenmumocTs BemectBa. Mosekynbl, atombl, WOHBI. lIpencraBienue o
pa3Mmepax 4dacTull BeilecTBa. J[Buxkenune yactull BemiectBa. CBsI3b CKOPOCTH JABUKECHHUS
yactull ¢ Temneparypoil. Juddy3us B TBepAbIX Telax, XUAKOCTAX U Ta3ax.
B3aumopercTBue 4acTui] BellecTBAa M aTOMOB. llosCHEHME CTpOe€HUs U CBOMCTB
TBEPABIX TEJ, KUJKOCTEH M ra3oB C MOJEKYJSIPHON TOYKM 3peHus. CTpoeHue atoma u
noHa. XUMHUYECKUE AJIEMEHTHI (KUCIOpPO, a30T, BOJIOPOJ, KENe30, aTIOMUHUNA, MEIb,
docdhop, cepa). 3Hakm Xumuyeckux d3iemMeHTOB. Ilepmommueckas cucrema J[. U.
Menpeneena. [IpocThie U clIOXKHbBIE BellecTBa (KUCIOPO/, a30T, BOJIa, YIJIEKUCIIBIN Ta3,
noBapeHHas coib). Kucnopon. I'openue B kuciopoae. @orocunre3. Bogopoa. Bo3ayx

— cmech raszoB. PactBopel u B3Becu. Boma. Boma kak pactBoputTens. OuucTtka
MPUPOTHOM BOABI. [IITOTHOCTE BeliecTna.

B3anmoneincteue ten

N3menenne ckopoctd U QopMmbl Tel NOpu UX B3aumopeictBuu. JleiictBue u
nporuBoAeicTBre. Cria KaKk XapakTepUCTHKa B3auMoaencTBus. Jlunamomerp. HeroToH

— €JIMHUIA U3MEPEHUSI CUJTBI.

WNuepuns. [IposiBnenne nHepnuu, NpUMeEpHl €€ yuyeTa U IpuMeHeHus. Macca kak Mepa



WHEPTHOCTU. ['paBuTallMOHHOE B3anmMoOJeucTBHE. ['paBUTalMOHHOE B3aWMMOJEWCTBUE U
Bcenennada. Cuna TspkecTH. 3aBUCMMOCTH CHJIBI TsKeCTH OT Macchl. [ledopmarius.
Paznuunbie Buabl nedopmanuu. Cusa ynpyrocTtu, €e HanpaBiieHHE. 3aBUCUMOCTh CHJIbI
yapyroctu ot aedopmanuu. Cuna TpeHHs. 3aBUCUMOCTb CHJIBI TPEHMSI OT CHJIBI
TSKECTH U KauecTBa oOpabOTKM moBepxHOcTed. Poib TpeHus B MpHUpPOAE U TEXHHUKE.
CriocoObl  ycuneHuss U OcinabieHusi TpeHus. OJEKTPUYECKOE B3auUMOJCHCTBHE.

OObsiICHEHHE DJIEKTPUYECKOTO B3aUMOJCHCTBUSL HA OCHOBE JJIEKTPOHHOW TEOPUHU.
Onektpu3zauus Ten TpeHueM. Ilepenayda 37eKTpUIecKoro 3apsja Mpyu CONMPUKOCHOBEHUH.
B3aumopnencTtBue OZHOMMEHHO W PAa3HOMMEHHO 3apsDKEHHBIX Tell. MarHurtHoe
B3aumozencTeue. [locTosIHHBIE MarHWTHl, WX JEUCTBHE Ha KeJe3Hble Tena. [lomroca
MAarHuTOB. MarHuTHbIE CTpENKH. 3eMiisl Kak MarHuT. OpHUEeHTHPOBAHME IO KOMIAcCy.
[IpumeHeHne MOCTOSIHHBIX MAarHUTOB. /[aBieHune Tena Ha onopy. 3aBUCUMOCTh JABJICHUSA
OT IIomaau onopsl. [lackanp — enuHULA W3MepeHus AaBiieHus. llepenada naBieHus
KUAKOCTAMU W razamu. 3akoH [lackams. JlaBneHue Ha TIIyOMHE KUAKOCTH.
CooOmmaromuecs cocybl, UX NpUMeHEeHHe. J[elicTBHe >KMIKOCTEeH Ha MOTPYKEHHOE B
HUX TeJ0. ApXUMeA0oBa crjia. 3aBUCUMOCTh apXUMEI0BOM CHUJIBI OT pOJia KUJIKOCTH U OT
o0beMa MOTPYKEHHON YacTH TeJa. Y CIIOBUS IJIaBaHUS TEIl.

OU3SNYECKHUE U XUMWYECKUE SABJIEHUA

MEXAHNWYECKUE ABJIEHU A

[TonsitTue 00 OTHOCHUTEIBLHOCTH MEXaHUYECKOTO JBWKEHHUA. Pa3zHooOpaszHble BHJIbI
MEXaHUYECKOTO JIBIDKCHUS (TPSIMOJIMHENWHOE, KPUBOJWMHEHHOE, JBUKEHUE IO
OKPYKHOCTH, KoJieOaTenpbHOe). MexaHu4ecKoe ABMXCHHUE B IPUPOJe U TexHuke. [1yTh u
BpeMs ABWKeHHs. CKOpOCTh JABUXKEHHUs. PaBHOMEpHOE, YCKOPEHHOE M 3aMeJICHHOE
JNBIDKCHUS. 3BYK KaK HCTOYHUK HHGOpMalUuu 00 okpyxkaromeM Mmupe. McTouyHukmn
3Byka. Konebanue — He0OX0IUMOE yCIIOBHE BOSHUKHOBEHUS 3ByKa. OTpakeHHUE 3BYKA.
2xo0. ['onoc u cinyx, roptanb U yxo.

TEIJIOBBIE ABJIEHUA

N3meHnenne oObeMa TBEPABIX, KUIKUX W Ta3000pa3HbIX Tl MNpPU HArpeBaHUU U
OXJIAXKJEHUU. YUeT TEIUIOBOTO PACUIMPEHUsT M UCIIOJb30BAHUE €ro B TEXHHKE.
[ImaBnenune u orBepacBaHue. TasHUE CHeEra, 3amMep3aHu€ BOJbI, BBIILUIABKA YyI'yHa U
CTalW, M3rOTOBJEHUE JeTaneid oTiauBKoil. lcmapenue xuakocted. (OxnaxneHue
xuakocted npu ucnapenuu.) Konpencanus. Temmonepenaya.
OJIEKTPOMAT'HUTHBIE SABJIEHUA

DIIEKTPUYECKHUM TOK KaK HAIlIPABJICHHOE JBUKEHUE DJIEKTPUUECKHX 3apsaaoB. Cuia Toka.
Amnepmerp. AMiiep — €IUHHIA U3MEpEHUs Cuibl TOKa. [IOCTOSHHBIA U TTEpEMEHHBIM
ToK. Hanpspkenne. Bomprmerp. BonmbT — eauHMna H3MepeHUs HAIPSKCHUS.
Hcrounnku TOKa: OaTapeiika, aKKyMyJsTOp, TEHEpaTop JJICKTPUIECKOro Toka (0e3
paccMOTpeHUsT UX  yCTpOWcTBa). Oiekrpuueckue 1enu. [lapamienbHoe
MOCJIEAOBATEIIbHOE CcOoequHEeHUs. JleMcTBUs Toka. TermioBoe aAeucTBHE TokKa. Jlammebl
HaKaJIMBaHUs. JIEKTpOHArpeBaTelbHbIE NPUOOpPHl. MarHuTHoe JEUCTBUE TOKA.



DJIEKTPOMArHUTHl U UX NMpPUMEHEHHE. J[eCTBME MAarHuTa Ha TOK. DJIEKTPOJBUTATEIU.
XHUMHUYECKOE JICCTBHUE TOKA.

CBETOBBIE ABJIEHM A

CBeT Kak UCTOYHUK MHGPOPMAIIMU YeJIoBeKa 00 OKpyskaromieM Mupe. MIcTouHuKH cBeTa:
3Be31bl, COJIHIIE, BJEKTpUYECKUEe JIamibl U Ap. lIpsMmoinHelHOe pacrnpoCcTpaHEHUE

cBeTa, oOpasoBanue TeHel. OTpakenue cBera. 3epkana. [Iperomnenue cBera. JIuH3bl,
UX TUIIBI U U3MEHEHUE C UX MOMOIIBI0 (POPMBI CBETOBOTO Mmydka. OnrTuyeckue npubopsl:
doToamnmapat, MPOSKIIMOHHBIN anmapar, MUKPOCKOII, TeJIeCKon (Ha3HA4YeHHE MPUOOPOB,
UCIIOJIb30BAaHUE B HUX JIMH3 M 3epkan). a3 u ouku. Pazmoxenuwe Oenoro csera B
criextp. Panyra.

XUMHWYECKUE SIBJIEHUA

XUMUYECKUE peaklid, UX MPU3HAKU M YCIOBUS UX MpoTekaHus. CoxpaHEHHE MacChl
BEIIeCTBA NIPU XMMUYECKUX peakmusx. Peakiuu coequHeHus W pasnoxkeHus. ['openne
Kak peakuusi coeauHeHus. Okcunabl (YyriaeKHUCHbIM Ta3, HeramieHash HU3BeCTb, KBapll);
HAXOXJEHUE B IpUpoje, GU3NUECKHE U XUMUYECKHE CBOIMCTBA; MpUMeHeHHe. KucioTsl,
npaBwia paboThl ¢ KUCIOTaMu, WX npumeHeHue. OcHoBaHusa. CBOMCTBa IIENOYEH,
mpaBuia pabOTBl C HUMH, WX (PU3NYECKHE W HEKOTOpPhIE XHWMHYECKHE CBOWCTBA,
npumenenne. Conu (MOBapeHHas COJb, COJa, MeEJ, Mpamop, W3BECTHIK, MEIHBIH
Kynopoc u 1p.). Haubonee xapakrtepHble npumenenus cosieil. Haubonee u3BecTHbIE
OpraHM4YecKue BEUIeCTBAa — YIJIEBOMBI (TJIIOKO03a, caxapo3a, Kpaxmaj), HEKOTOpble UX
CBOICTBa, MpUMEHEHHE; OENKH, UX POJIb B KU3HU YEJIOBEKA, MCKYCCTBEHHAs MHIIA;
KUPBI, UX POJIb B KU3HU YEJIOBEKAa, UCIOJIb30BAHHWE B TEXHUKE; MPUPOJHBIN Ta3 U
He(DTb, TPOTYKTHI UX MEPEPAOOTKH.

YEJIOBEK U ITPUPOJA

3EMJIS — IIJIAHETA COJIHEYHOM CUCTEMBI

3Be3iHOe HEOO: co3Be3nusi, IUIaHeThl. Pa3BUTHE MpeACTaBICHUI 4ejoBeKa O 3emlie.
Conneunas cucrtema. Comnuue. JIBukeHue 3emin: BpalieHue BOKPYTr COOCTBEHHOM OCH,
CMEHa JHS ¥ HOYM Ha Pa3IMYHbIX IMIHPOTaxX, oOpaienre 3emian BOKpyr ColHIla, HaKJIOH
36MHOW OCH K IJIOCKOCTH €€ OpOWTHI, CMEHa BpeMeH roja. Jlyna — cnyTHHK 3eMIIu.
®azp1 JIynsl. MI3MeHeHNEe TOPU3OHTATBHBIX KOOPIWHAT HEOECHBIX TET B TEUCHUE CYTOK.
3HaKOMCTBO C MPOCTEUIITNMH aCTPOHOMUYECKUMHU MPHUOOpaMU: acTpOJIsLOus, TEIECKOI.
UccnenoBanus kocmuueckoro npocrpanctBa. K. 3. [Muonkosckuid, C. II. KoponeB —
OCHOBATeNM COBETCKOM KocMOHaBTHKHU. FO. A. T'arapuH — mepBblii KOCMOHABT 3€MJIU.
HckyccTtBennble cryTHUKA 3emian. OpOuTanbHble KocMmuueckue crtaHiuu. Kopabmu
MHOTOpPa30BOT0 HCIOJb30BaHusA. [IporpamMMbl OCBOEHHS KOCMOCA, OTE€UYECTBEHHBIE,
3apyOeKHbIE, MEXTYHAPOTHBIC.

3EMJIAA — MECTO OBUTAHUM S YEJIOBEKA

Jlutocdepa, MaHTHUsA, AAPO; YBEIMUYEHUE TUIOTHOCTH U TEMIEPATYPbI 3eMITU C TITyOUHOIA.
Nzyuenue 3eMubix Heap. I'uapocdepa. Cynoxonctso. VMcecnenoBanne MOPCKUX TIIyOHH.



AtMocdepa. ATmochepHoe naBieHue, Oapomerp. BiakHOCTh BO3ayxa, OmpeneleHue
OTHOCHTETFHOW BIAXHOCTH. ATMoc(]epHbie sBICHHS, TpoM u MonHusA. OcBoeHue
aTMocQepbl YeTOBEKOM.

YEJIOBEK JOIIOJIHAET ITPUPOAY

Mexanu3ambl.  Mexanuueckass pabora. Oneprusi. CHHTETHYECKHE  MaTepHUaIbl.
MexaHu3Mbl — TOMOIIHUKH 4YenoBeka. [IpocTeie MeXaHW3MBI, pblYar, HaKJIOHHAs
IJIOCKOCTh, TIOJBYDKHBIA W HEMOABWKHBIM OJIOKM;, WX Ha3HaueHHWe. MexaHmdeckas
paboTa, ycioBus ee coBepiieHHus. JPKOynb — eIWHUIA U3MEepeHus: paboThl. DHEPTrusl.
Wcrounnku sHepruu. Pasnuunpie Buabl TorutnBa. CoJHEYHAs SHEPTHs, €€ POib I
*u3HU Ha 3emuie. TemyoBble ABUTATENM, JBUTATENM BHYTPEHHETO CrOpaHus; HX
npuMeHeHue. TeroBeie, aTOMHbIE U TUApOdIeKTpocTaninu. Co3naHne MaTepuaioB C
3apaHee 3aJaHHBIMH  CBOMCTBAMH: TBEpJbIC, JKAPONPOYHBIE, MOPO30CTOUKHE
MaTepHasibl, HWCKYCCTBEHHBIC KpHUCTaUIbl. [lommuMepsl, CBOWCTBA HW TPUMEHEHUE
HEKOTOPBIX W3 HHUX. BOJOKHA: TPUPOJHBIE W WCKYCCTBEHHBIE, WX CBOWCTBA U
npuMeHeHue. Kaydyku u pe3nHa, ux CBOMCTBA M IPUMCHCHHE.

B3ANUMOCBA3b UEJIOBEKA U ITPMPO/IbI

3arpsizHeHune aTMocdepsl U TuaApocdepsl, UX BIUSHUE HA 310pOBbe Jitoaei. KoHTpos 3a
coctosiHueM atMmochepsl u ruApochepsl. PammoHanbHOE HCTOIB30BAHKWE TOIUIMBA.
Hcnonp30BaHue SHEPTrUU pEK, BeTpa, NPUIMBOB, Tema 3emun, sHepruu ComHIa.
CoBpeMeHHass Hayka W Npou3BOACTBO. CpencTBa CBA3U. 3HAHUSA, UX POJb B KU3HU
yenoBeKa M ooOmecTBa. Kak jroam mo3HAIT OKpyKarolmuidi Mup (Hayka BUepa, CerojHs,
3aBTpa).  YMpaBlieHHWE  MPOU3BOACTBOM:  pOJIb  aBTOMATHKH,  DJIEKTPOHUKH.
Kowmmbrotepuzanus npousBojctBa. PoGotel. Ilexu-aBTomarsl. CpenctBa CBS3UM U
nepenaya nHpopMmanuu: Tenerpad, teaedoH, paauocBs3b (PaauoCTaHIINS, PAIUOBOIHBI,
aHTCHHA, MPUEMHHK, TPOMKOTOBOPHUTEIIb), TEICBUICHHE.

JlaGopaTopHbie paGoThI M ONBITHI

3HAKOMCTBO C JJA0OPATOPHBIM 000PYTIOBAaHUEM.

3HaAKOMCTBO C M3MEPHUTENIbHBIMU Mpubopamu. OnpeneneHue pazmMepoB PU3NYECKOTO
tena. 3mepenue oobema KUIKOCTH.

N3mepenne o0bema TBep1oro Tena. CpaBHEHHE XapaKTePUCTHUK Tell.

HaOnronenue pa3inuHbIX COCTOSIHUM BelllecTBa. MI3MepeHre Macchl Tella Ha PhIYaKHbIX
Becax. MI3MepeHue temnepaTypbl BOJbI U BO3yXa.

Hab6mronenue nenumoctu BemiectBa. Habmonenue sapienust nuddysun.

HaGmronenue B3auMoieiCTBUS YaCTHUI pa3IMYHBIX BenlecTB. Habmtoaenue ropexus.
OO0HapyKeHue KUCI0poa B COCTaBe BO3AyXa.

[IpuroroBiieHnEe pacTBOpa € ONPEACIEHHON MACCOBOU JOJIEN TIO- BAPEHHOU COJIU.
Paznenenne pacTBOPUMBIX 1 HEPACTBOPUMBIX BEIIECTB (DUILTPOBAHUEM.

W3mepeHne mIOTHOCTH BELIECTBA.

Hab6nrogenne BO3HUKHOBEHUS CUIIbl YIIPYTOCTH IIPH 1eOopMalivu.



HaOnronenue pa3anyHbIX BUAOB AepopMaluu.

HccnenoBanue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT Aedopmaruu. M3mepenue cuiibl
TPEHUsI.

HabGnrogenune 3aBUCUMOCTH MHEPTHOCTH OT Macchl Tena. M3yueHnue pa3nuuHbIX BUIOB
TPEHUSI.

HabGmronenue B3auMoACHCTBUSL HAdJIEKTpU30BaHHBIX Tell. Habmionenne MarHMTHOTO
B3aMMO/ICHCTBUSL.

OnpeneneHue 1aBIEHUS TEIA HA ONOPY.

Hab6mronenue 3aBUCUMOCTH JaBICHUS KUIAKOCTH OT TITyOHHBI TOTPYKEHHUS.
HabGmionenne  ypoBHSI  JKUIKOCTM B cooOIIalomuxcs — cocyaax. M3mepenue
BBITAIKABAIOIIEH CHJIBL.

OT 4ero 3aBUCHUT BbITAJKHUBAIOIIAs (apxuMenoBa) cuiia? BeisicHeHHEe yCIOBUS TIJIaBaHUs
Tell.

W3mepeHne myTu M BpEMEHU JIBHKEHHsI. BbIUKCIIEHHEe CKOPOCTH JIBUKEHHUS OpycKa.
HabGnronenne oTHOCUTENBHOCTU JBUKEHUA. HabnrogeHue MICTOYHUKOB 3BYKa.
Hab6mronenune uaMeHeHus JUIMHbBI Tella MPYU HarpeBaHUU U OXJIAXKICHUH.

HabGmronenue n3aMenenust ooObema >KMJIKOCTEe U ra30B MPU HArPEBAHUM U OXJIAXKICHUU.
HarpeBanue crexisiHHOM TpyOku. OTIIMBKA UTpylLIeYHOTro coiaTuka. Habmonenue 3a
IIJIABJICHUEM CHETa.

HabGmronenue ncnapeHust 1 KOHJIGHCAIUK BOJIbl. PacTBOpeHue colii 1 BhITIapUBaHUE €€
u3 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCHIAPEHMSI )KUJIKOCTH.

HabGmnronenue oxnaxaeHus )KUIKOCTH pu ucnapeHud. Habmonenne KumneHus Bobl.
Pa3zmerka mkaisl TepMOMETpa.

HabGmnrogenue TemionpoBOJHOCTH BOJIbI M Bo3ayxa. [locnenoBaTenbHoe coeTMHEHHE.
[MapannensHoe coenuHenue. HaOmionenue paznmuuHbix aAeiictBuii Toka. (COopka
IIPOCTEUILIETO dJIEKTpOMaruura. Jlencreue Ha NpOBOJAHUK C TOKOM.

CBeT U TEHb.

OTtpaxkeHue cBera 3epkajioMm. Habronenre oTpaskeHus CBeTa B 3epKalie.

[Toryuenue u3o0OpakeHus B II0CKOM 3epkane. HabnroaeHue 3a npesomieHueM cBeTa.
Hab6monenue nzodpaxenuit B auH3e. HabmogeHne cnekrpa COJTHEYHOrO CBETa.
HaOnronenne puznueckux U XUMUYECKUX SIBJICHUH. J[efiCTBHE KUCIOT 1 OCHOBAHUM Ha
VHJIUKATOPBI.

BrrsicHeHue pacTBOpUMOCTH CcoJiel B Boje. Pacrio3HaBanue kpaxmadna.

Hab6monenue 38e3aHoro neba. Habmoaenue JIyHbl B TENECKOIL.

Omnpenenenue azumyta CoiHIIA ¢ MOMOIIBIO Komnaca. M3roToBiienue acTpoisionu u
OINPENIEIICHHUE C €€ MOMOILBIO BBICOTHI 3BE3 /.

W3mepenne armochepHoro gaBienus 6apomerpom. M3rorosiaeHune rurpomeTpa.
N3ydeHne nencTBus ppryara.

N3yuyenue neiicTBUS MPOCTHIX MEXaHU3MOB. BhIuncienne MexaHnyeckoi paboThl.



BrlpamuBanue kpucraiia. 3HAKOMCTBO C KOJUIEKIIMEH IMIacTMAcc. 3HAKOMCTBO C
KOJUJICKIIUEN BOJIOKOH.

Pacrio3naBanme mpupoIHBIX U XUMHYECKUX BOJIOKOH. I3MeHeHue (opMbI MOTUITHIICHA
IIPY HArPEBaHUM.

N3yuenue aeiicTBUs TeaerpapHOTo anmnapara.

IVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMbI HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA
JIMYHOCTHBIMU pe3yJibTaTaMU M3y4deHHsI Kypca «BBejeHune B eCTeCTBEHHOHAy4HBIE
npeameTsl. EcTrecTBO3HaHME) SABISIOTCS:

O pasBuTHe TMMO3HABATENBHBIX HWHTEPECOB, HWHTEIUIEKTyaJIbHBIX W TBOPYECKHUX

CIOCOOHOCTEN yJaluxcs;

O ¢opmupoBanue MOTUBAIIMY K U3YUYEHHIO B TalbHEHIIEM (PU3NKH U XUMUU;

O BocnuTaHuE OTBETCTBEHHOI'O OTHOILIEHUS K IPUPOJIE, OCO3HAHUE HEOOXOUMOCTH
3alUThI OKPYKAIOILIEH Cpe/ibl;
(opMHpOBaHKE TMYHOCTHOT'O OTHOIICHUS JPYT K APYTY, K YUUTEIIO.

g d

MeTtanpeaMeTHbIMU pe3yIbTaTaMHi U3yUEHUS Kypca SBIISIOTCA:

O ocBOoeHME NPUEMOB HCCIEIOBATENbCKON JAESITENBHOCTH (COCTAaBJICHHE IUIAHA,
UCII0JIb30BaHUE MPUOOPOB, POPMYIHPOBKA BHIBOJOB U T. I1.);

O dbopmupoBanue mpueMoB paboThl ¢ uWHGOpMAIHMEH, MpeAcTaB- JEHHONW B
paznuuHoi popme (Tabnuubl, Tpapuku, PUCYHKH U T. [.), Ha Pa3IUYHBIX
Hocutensax (kuuru, Marepuer, CD, nepuonnyeckue u3gaHus u T. 1.);

O pa3BuTHE KOMMYHHKATUBHBIX YMEHHH M OBJIQJICHUE OIBITOM MEXJIMYHOCTHOU
KOMMYHUKAIlMM (BEICHHE JUCKYyCCUH, padoTa B TIPYINAX, BBICTYIUIEHUE C
COOOIIECHUSIMU U T. 1.).

[IpeameTHbIMU pe3yibTaTaMU H3Yy4YeHUs Kypca «BBeneHue B ecTeCTBEHHOHAay4HbIE
npeaMeTsl. EcTecTBO3HAHUE) SIBISIOTCA:

O ocBoeHHe 0a30BBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HEOOXOAUMBIX  JUIS
JaTbHEUIIEeT0 U3yUYeHUS CUCTEMATHUECKIX KYPCOB €CTECTBEHHBIX HAYK;

O gopmupoBaHue 3eMEHTapPHBIX UCCIEI0BATENBCKUX YMEHHIA;

U npuMeHeHue NOTyYeHHBIX 3HAHUN U YMEHHM JJI PEIIeHUS MPAKTHIECKUX 3a]1a4.

O ObGecnieunTh JOCTHKEHHUE IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHHSI OCHOBHOM
o0pa3oBaTeNbHON  MPOrpaMMbl, CO3/1aTb OCHOBY [UIsl CAMOCTOSITEIBHOTO
YCHEIIHOTO YCBOEHHS OOYy4YaloIMMKCS HOBBIX 3HAaHUM, YMEHHWH, BHUIOB U
CIIOCOOOB  JIEATEIBLHOCTH JOJKEH CHUCTEMHO JEeATEIbHOCTHBIA moaxon. B
COOTBETCTBHHM C 3TUM TOJAXO0I0M

0 uMEeHHO aKTHUBHOCTh OOYYAIOIIUXCS TPHU3HACTCS OCHOBOM  JOCTHXKEHUS
pa3BUBAIOIIMX 1IeJIeH 00pa3oBaHUs. DTH 3HAHUS HE MEPEaloTCs B TOTOBOM BHUJIE,
a MTOOBIBAIOTCS yYAIIMMHUCS B MPOIECCE TTO3HABATEIHLHOM IS TEIILHOCTH.



OmHUM U3 TyTel MOBBIIEHUSI MOTUBAIMH U 3((HEKTUBHOCTH yIeOHOH JAeATENHHOCTH
B OCHOBHOW IIKOJIE SIBISETCS BKIIOUCHHE YYAIIUXCS B y4eOHO-HCCIICOBATEIHCKYIO U
MIPOCKTHYIO IESITEIBHOCTh, KOTOpas UMEET CIICAYIOINE OCOOCHHOCTH:

O menm W 3agaud 3THX BHUAOB JACATCIBHOCTH YYAIMXCS OMPEICIAIOTCS KaK WX
JIMYHOCTHBIMM MOTHBAaMH, TaK M COIMAJbHBIMH. OTO O3HA4YaeT, 4YTO TaKas
NEATeIbHOCTh  JOJDKHA OBITh HampaBjieHAa HE TOJBKO HA  TOBBIIMICHUE
KOMIICTEHTHOCTH ITOJPOCTKOB B IPEAMETHON 00JIACTH OMNPEICIICHHBIX YYCOHBIX
JUCIHIUIMH, HE TOJBKO Ha pa3BUTHE HX CIIOCOOHOCTEH, HO W Ha CO3JaHHUC
MPOTyKTa, UMEIOIIET0 3HAYUMOCTD TSI IPYTHX;

O ydeOHO-HccleioBaTeNIbCKass W TPOEKTHAsl  JIeATeNTbHOCTh  JIOJDKHA — OBITH
OpraHMW30BaHa TakKUM oOpa3oM, YTOOBI ydYaIlWecs CMOTJIM pPEali30BaTh CBOM
noTpeOHOCTH B OOIIEHUM CO 3HAYUMBIMH, pPE(EPEHTHBIMH TPYIIIaMHU
OJIHOKJIACCHUKOB, yuuTesnaeh u T. 1. CTpos pas- JUYHOTO pojaa OTHOIICHUS B XOJE
LICJICHAIIPABIICHHOM IIOMCKOBOM TBOPYECKOM M NPOAYKTUBHOM JEATEIBHOCTH,
MOAPOCTKH OBJIAJICBAIOT HOPMaMH B3aMMOOTHOIICHHH C pa3HBIMHU JIFOJAbMHU,
YMEHUEM TMEpPEeXOUTh OT OJHOTO BHUAA OOIIEHUS K APYroMy, MPHOOPETAarOT
HaBBIKM WHAWBUAYATHLHOH CaMOCTOATEIBLHONH pabOThl M COTPYJAHHYECTBA B
KOJUIEKTHBE;

O opranmzanusi y4eOHO-HCCIIEIOBATEILCKUX M IPOEKTHBIX pPalbOT HIKOJbHUKOB
obecrieurBaeT COUETAHHE PA3MYHBIX BUJIOB IMO3HABATEIBHOM AesTeIbHOCTU. B
ATUX BHJAX JIEITCIHPHOCTH MOTYT OBITH BOCTPEOOBaHBI IPAKTHUYECKH JIHOOBIC
CIIOCOOHOCTH TOAPOCTKOB, pPEaM30BaHbl JIMYHBIE NPHCTPACTHS K TOMY WU
WHOMY BHUY JCSTEIHHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE

5 KUJIACC
KonnyectBo yacos DJIeKTPOHHbIE
Ne HaunmMeHoBaHMe pa3esioB U TeM (uudpossbie)
Konrtpoabhbie | IIpakTtuueckue
n/m NMPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Beenenue
1.1 [Ipupoxaa. Uto uzyqaroT pusmka u XuMus 3 3
Hroro no pazneny 3
Pa3pean 2. Tesio u BewiecTBso
2.1 CocTostHUSA BellecTBa 7
2.2 XHUMHYECKHUE DIIEMEHTHI 4 1 3
Hroro no paszneny 12
Paznen 3. BzaumoaeiicrBue Te
3.1 Bunrsl cun 6 5
32 JlaBnenue 4
Hroro no pazneny 9
Pa3nen 4. ®usnueckue ¥ XUMHYECKUeE SIBJICHUSA
4.1 MexanndecKue SIBIICHUS 3 3
4.2 TeroBsie ABICHUS 7 1 7
Hroro no pazgeny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 32







ITOYPOYHOE IINTAHUPOBAHHUE
5 KUIACC

Ne
n/
|

Tema ypoka

KosmnuyecTBO 4yacos

Bcero

KonTposbHbie
padoThI

IIpakTuyeckune
padoThI

Jara
U3y4eHUsI

DJIEeKTPOHHbIE
uu(ppoBbIe
o0pa3oBaTesibHbIE

pecypcsbl

Tena u BemecTBa. JlaboparopHas pabora
«OrpenienieHne pa3MepoB Te»

Jlaboparopusie pubopsl. 3mMepuTenbHbIe
npubopsl. U3mepenus.

Hayunsrit meton. JlaGopaTopHas paboTa
«Ormpenenenne o0bemMa KHUJIKOCTH U
TBEPAOTO TEJIA».

®dopma, 00beMm, I1BET, 3anax. JJaboparopHas
pabota «CpaBHEHUE XapaKTEPUCTUK TEID»

Cocrosiaue BemecTBa. JlaboparopHas
pabota «HabmoneHne pa3nuaHbIX
COCTOSIHUM BEILIECTBAY

Macca. Jlaboparopnas padota «3mepenue
MacChl Ha PhIYaKHBIX BECaX)

Temmnepatypa. JlabopaTopnas pabota
«3mepenune Temreparypsl BOABL U
BO3IIyXa»

Crpoenue BeniectBa. JlaboparopHast
paborta «Habmronenue nenumoctu
BEIIECTBAY»




JIBM>KeHME 4acTUIl BEILIECTBA.
JlabopaTtopHnas pabora «HabmroneHue

sBieHus U y3um»

10

BzaumopeiicTBue 4acTull BEMIECTBA.
Jlaboparopnas pabota «Habmronenue
B3aMMOJICHCTBYS YACTHI] PA3ITUIHBIX
BEIIIECTBY

11

Ctpoenue aroma

12

Xumuueckue deMeHTsl. JlabopaTopHas
paborta «HalOmroaeHre ropeHus»

13

Bonopoxa. Bona. PactBop u B3BECh.
JlaGopatopHas pabota «Paznenenue
PacTBOPHMBIX U HEPACTBOPUMBIX BEIIIECTB
(GuIETPOBaHIEM»

14

[TnotHOCTh. JITaGopaTopHas pabota
«M3MepeHne MI0THOCTH BEIIECTBA

15

KonTtponbnas pabota

16

Cuna

17

Hedopmanus. JlabopaTopnas padbota
«HabmroieHrie BOSHUKHOBEHHSI CHITBI
YOPYTOCTH MpH AehopMariumy

18

JlabopaTtopnast pabota «/3mepeHune CUiby

19

Tpenwue. JlabopaTopHas padota
«3MepeHne CUIIbl TpEHU»

20

DnekTpuueckue cuibl. JlabopaTtopHas
pabota «HabmoneHne B3auMoIeicTBUs
HARJIEKTPU30BAHHBIX TEID)




21

MaruutHo€e B3auMOJCUCTBUE.
Jlabopatopnas pabora «Habnronenue
MarHUTHOTO B3aUMOJCHCTBUS

22

Hasnenue. Jlaboparopnas pabota
«Ompenenenue qaBICHAS HA OTIOPY»

23

JleficTBHE )KMIKOCTH HA IIOTPYKEHHOE B
Hee Teno. JlabopartopHas pabora
«3MepeHne BBITAIKUBAIOLIEH CHIIBDY

24

JlabopaTtopHnas pabota «OT 4ero 3aBUCUT
BBITAJIKUBAOIIAs CHIIA?»

JlaGopaTtopHnas pabota «BrisicHeHUe
YCIIOBHIA TUTABAHHSI TETD

25

Mexannueckoe naprxenne. Jlaboparopras
pabota «BeraucieHne CKOpoCTH JBHKCHHS
Opycka»

26

Jlaboparopnast pabota «HaOmonenne
OTHOCUTCJIIBHOCTH ABUXXCHUS)

27

3ByK. JIaboparopnas pabora «Habmonenue
UCTOYHUKOB 3BYKa»

28

TennoBoe paciupenue. JlabopatopHas
pabota «Habmronenne nu3MeHeHUs ITTUHBI
TeNa MPU HATPEBAHUU U OXJIAKICHHUID)

29

[LinaBnenue u oTBEpICBAHUE.
Jlaboparopnas padota «OTiauBKa
UTPYIIEYHOTO COJIATHKAY




JlabopaTtopHnast pabora «HarpeBanue
CTEKJISIHHOU TpyOKku». JlabopaTopHas

30
pabora «Habnronenue 3a riaBieHueM
CHeray
Wcnapenne n konaencanus. JlaboparopHas

31 pabota «OT uero 3aBUCUT CKOPOCTh
UCTIAPEHUS

0 JlabopaTtopHnast pabota «Habmoaenue
OXJIQXICHUS )KUIKOCTH TIPU UCTIAPESHUID)
Tennonepenaua. JlaboparopHas padota

33 «Habmonenne TermonpoBOAHOCTH BOIBI U
BO3IIyXa»

34 KoHnTtponbHas pabota
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