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HOACHUTEJIBHASA 3AITMCKA

AnantupoBaHHas pabodas MporpaMma IO BBEJACHHIO B €CTECTBEHHBIC HAYKH IS
oOyyarommxcsi ¢ 3aAepKKoi rmncuxuueckoro pasButust (manee — 3IIP) Ha ypoBHe
OCHOBHOrO  oOmiero oOpa3oBaHus TOJTOTOBJIEHA Ha oOcHOBe PDenepaabHOTO
roCyJapCTBEHHOr0 00pa30oBaTEIbHOIO CTaHAApTa OCHOBHOTO OOIIEro o0pa3oBaHUs
(ITpuka3z Munnpocsemennss Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O00),
denepanbHON aganTHPOBAHHOM 00pa3OBaTENbHOM MMPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3oBaHus ISl O0YYaIOIIMXCA ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3710poBbs ([Ipukas
Munnpocsemenuss Poccun ot 24 HosiOps 2022 1. Ne 1025), denepanbHoii pabodeit
IIporpaMMbl OCHOBHOTO OOINEro oOpa3oBaHHs IO y4uyeOHOMY Iipeamery «BBeneHue B
€CTECTBEHHbIE  HaykuW», dDemepaqbHOM  TPOrpaMMbl  BOCIHTAHHS, C  y4EeTOM
pacmpeneneHHBIX 0 KjaccaM MPOBEPSAEMBbIX TpeOOBaHWN K pe3yjbTaTaM OCBOCHUS
denepanbHON  ananTUPOBAHHOW 00pa30BaTEIbHONW MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3zoBaHus g OOydYarOmIMXCSd C  3aJE€pKKOM  IMCHUXUYECKOTO  pPa3BUTHSL.
ApnantupoBaHHas pabodas TporpaMma COCTaBlieHa MJis OpPraHW3allud WHKIIO3UBHOTO
oOyueHusi 00yd4aromierocsi 5 Kjacca ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI Ha
OCHOBE KOJUIETHATIBHOTO 3aKIIOYEHUS TICUX0JI0T0-MEIUKO-T1€JarOrn4ecKoil KOMUCCUH OT
29.04.2025r No26 B COOTBETCTBMM C KOTOPBIM IO pe3yjibTaraM KOMIIJIEKCHOTO
MICUXOJIOTO-MEAUKO-TIEIarOTUYECKOro  o0CIe0BaHUsl €My  TOJATBEPXKIEH  CTaTyc
00y4aronierocsi ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3710poBbsi 3IIP (Bapuant 7).

N3yuenne naHHOTO Kypca B OCHOBHOW IIIKOJIE€ HAIPaBJICHO Ha JOCTHXKEHHUE

CIIEYIOIIUX IIeJIel: MPOIENEeBTUKA OCHOB (PM3UKH M XHUMHUU; MOJYYCHHUE YUAIUMUCS
OpEJICTaBICHU O MeTOAaX HAy4YHOrO T[O3HAaHWA NpUPOAsl;  (HOPMUPOBAHUE
AIIEMEHTAPHBIX YMEHHH, CBSI3aHHBIX C BBIIOJHEHUEM Y4eOHOro J1abopaTopHOro
AKCIEpUMEHTa (UCClIeIoBaHus); GOpMHUPOBAHUE Y yHAIIMXCSl YCTOMUMBOTO MHTEpeca K
MpeIMETaM €CTECTBEHHOHAYYHOTO IUKJIa (B YaCTHOCTH, K (PU3UKE U XUMUH).

BBeaenue ¢pusnku u XUMHUM Ha paHHed cTaauu oOydeHus B 5—6 kiaccax Tpedyer
U3MEHEHUs] Kak (OpMbl H3JIOKEHUS ydyeOHOTO MaTepuayia, TaKk M METOJUKH €ro
npenonaBanus. [losTomy oco0oe BHUMaHWE B TOCOOMHU yHENEHO (PPOHTATHHBIM
JKCIIEPUMEHTAJIbHBIM 3a/aHuaM. llpenmomnaraercs, 4To Ba)XKHOE MECTO B IPOIECCE
paboThl Ha/l KYpCOM 3alMyT PUCYHKH Pa3JIMYHBIX SIBJICHUH, OMBITOB U U3MEPUTEIbHBIX
npuOopoB. bonbloe KOJIWYECTBO Kaue€CTBEHHBIX BOIPOCOB, MCIOJB30BAHUE HIPOBBIX
CUTYyallMil B MPENoJIaBaHUK JIOKHO CIIOCOOCTBOBATH CO3JAHHUIO0 MHTEpECA ydyaluxcs K
MPEeMETY U CTPEMIICHHUIO K €r0 TOHUMAaHHUIO.

ConepsxaHue Kypca UMEeT 0COOEHHOCTH, 00YCIIOBIICHHbIE, BO-TIEPBbIX, 3a/1auaMu
pa3BUTHs, OOydYeHHS W BOCIUTAHUSA  YYAIIUXCS, 3aJaHHBIMH  COLUAIBHBIMHU
TpeOOBAHMSIMU K YPOBHIO Pa3BUTHS MX JUYHOCTHBIX W TIO3HABATEIHHBIX KAaueCTB; BO-
BTOPBIX, MPEIMETHBIM COJACPKAHHEM CHCTEMbI OOIIEr0 CpPEAHEro OO0pa30BaHUA; B-
TPEThUX, NICUXOJIOTUYECKUMH  BO3PacCTHbIMH  OCOOCHHOCTAMH  OOy4YaeMbIX.
JlesTenbHOCTHBIM MOAXOA K pa3pabOoTKe colaepkaHUsl Kypca MO3BOJSET pellaTh B XOJE
€ro M3y4yeHHs psiJl B3aMMOCBSI3aHHBIX 3aJlay: 00ecleurnBaTh BOCIPUSTHE, IOHUMAHHUE U
3allOMUHAHKUE 3HAHUM, CO3/1aBaTh YCJIOBHS ISl BBICKA3bIBAaHUS MOAPOCTKOM CYXKICHUMN
HAay4YHOI'0, HPAaBCTBEHHOI'O, JCTETUYECKOTO XapakTepa I0 IOBOJY B3aUMOJIEHCTBUS
4elioBeKa W TPHUPOABI, YACHSITh BHUMAHUE CHUTYaIlUsM, TJA€ YYaIIUCsS JOJIKEH



pas3iindaTb YHUBCPCAJIbHBIC (BCGO6IHI/IG) N YTHIMNTAPHBIC ICHHOCTHU, HWCIIOJIb30BATh BCC

BO3MOYKHOCTH [IJII CTAHOBJICHUS IIPUBBIYEK CJIEAOBATh HAYYHBIM W HPABCTBEHHBIM
MPUHIIAIIAM U HOpMaM OOILEHUS U JEATeIbHOCTU. TeM caMbIM CO3Jal0TCs YCIOBUS IS
WMHTErpallid HAyYHbIX 3HAHUH O NPUPOAHBIX CHCTEMaX M JIPYyrux c@ep CO3HAHUSA:
XYI0KECTBEHHOW, HPABCTBEHHOM, ITPAKTUYECKOM.

[Tono6HOE OCTpOCHKE Kypca HE TOJIBKO MO3BOJISIET peliaTh 3a71a4u, CBSI3aHHBIC C
OoOy4eHHEM U Pa3BUTHEM IIKOJBHUKOB, HO U HECET B ceOe OOJBIION BOCHUTATEIIbHBIN
noTeHuan. BocnuteiBaromas (QyHKIMS Kypca 3akioyaeTcs B (HOPMUPOBAHHH Y
MJIQIIIAX TTOJAPOCTKOB MOTPEOHOCTH MO3HAHUS OKPYXKAIOMIEr0 MUpPAa U CBOMX CBSI3EH C
HUM: 9KOJIOTUYECKA 0OOCHOBAHHBIX MMOTPEOHOCTEH, MHTEPECOB, HOPM U TIPABHUJIL.

OcHOBHOE cojAepKaHHE Kypca BKIIOYAET pasznenbl: «BBeneHune», B KOTOPOM
JaeTcsl MPEACTaBICHUE O TOM, YTO M3ydaroT pusuka u xumusi, «Tena u BeliecTBay,
«BzaumopencTteue Ten», «PHUBMUECKME MW XUMHUYECKHE SBJICHUS», «UenoBeKk H
MIPUPOIAY.

N3 Bcero kxommiekca COBPEMEHHBIX METOAOB IO3HAHUS MPUPOABI B Kypce
colepKarcsi CBEACHHS O HEKOTOPbIX W3 HHUX: HaONIOACHUSX, HW3MEPECHHSIX,
DKCIIEPUMEHTAX, MOJACIMPOBAHUM — W IIOKA3bIBAETCS HX B3aUMOCBS3b; JAIOTCS
CBEJICHHSI O MpUOOpaxX W HUHCTPYMEHTaX, KOTOpPHIE YEJIOBEK HCIOJIB3YEeT B CBOECH
MPAKTUYECKON JEATEIbHOCTH. BBITIOIHAS MPONEIEBTUYECKYIO pOJib, Kypc «BBeaeHue B
€CTECTBCHHOHAYYHbIE TIpeaMEThl. ECTeCTBO3HAHME» COJIEPKUT CHUCTEMHBIE, a HE
OTPBIBOYHBIE 3HAHUA. BOJIbIlIOE BHUMAHHE B HEM YJIENSAETCS NMPEEMCTBEHHBIM CBS3SIM
MEXIy Ha4YaJIbHOW WU OCHOBHOM IIKOJIOW, MHTETPAIMH 3HAHUM BOKPYT BEIYIIUX HJICH,
OTIPEJICIISIIONINX CTPYKTYPY Kypca M CHOCOOCTBYIOMUX (HOPMHUPOBAHMIO IEITOCTHOTO
B3MVISia Ha MUpP. B Kypce maroTcs mepBble NPEACTABICHUS O TaKUX NOHATHUAX, KaK
«Macca», «B3aUMOJCHUCTBUAEY, «CHIIA», «IHEPTHUS», «ATOM», «MOJIEKYJIA», «XUMHYECKUI
aneMeHT». [lonydaemMble yyalmuMucs CBEICHUS O BEMIECTBAX U UX MPEBPAILLICHUSAX MOTYT
CIIY>KUTh TE€PBOHAYAIBLHOW OCHOBOW [JI1 MOCTENEHHOTO OCO3HAHUS UIAEU O TOM, UTO
Matepuss U (OpMBbI €€ JBUIKEHHUS BCErja B3aUMOCBS3aHBI, YTO OOBEKTHI MPUPOIbI
00pa3yloT NENOCTHBIE CHCTEMbl, OTHOCUTEIHHO YCTOWYMBBIE, HO B TO € BpeMs
JrHaMU4YHble. Hapyiienre 3Tol AMHaMUYECKON YCTOMYMBOCTH CUCTEM MOKET IIPUBECTHU
K HeXenaTeldbHbIM MocieAcTBUsIM. Oco3HaHUE 3TOM HJIEH Ba)XKHO [JIs MOHUMAaHUs
AKOJIOTMUECKUX MpobneM. MHTerpamusi pa3iauyHbIX €CTECTBEHHOHAYYHBIX OOJacTel
3HaHUS OCHOBAaHA Ha TMPEJCTABJICHUU O EIMHCTBE MPUPOABI W 0OIIeM IJis BceX
€CTECTBCHHBIX HayK Merojie mno3HaHud. ColiepkaHue JaHHOTO Kypca CTPOUTCS Ha
OCHOBE JIEATEIBbHOCTHOIO TMOJX0Ja. BoBiedeHwe ydvammxcs B Pa3HOOOpa3HYIO
y4eOHYI0, HMCCIIEIOBATEIbCKYI0O U MPAKTHUYECKYIO NEATEIbHOCTh SIBISETCS YCIOBUEM
NpUOOpPETEHUsT TMPOYHBIX 3HAHHWM, MpeoOpa3oBaHUS UX B YOEKICHUS U yMEHUS,
CTaHOBJIEHUSI OTBETCTBEHHOCTH KaK Y€pPThI JIMYHOCTH.



COAEPKAHUE OBYYEHUA

Bsenenue

ITIpupona xuBast u HEexxUBas. AABIeHUSA IPUPObL. HeTOBEK — 4YacTh NpUpOIbl. BinsiHue
yesoBeKa Ha nmpupoay. Heo6XoauMocTs n3ydeHus Npuposl U OEpeKHOT0 OTHOLLIEHUS K
Hed. Oxpana npupoapl. Pusnka U XUMHUSI — Haykd o mpupoje. Uto m3ydaer usuka.
Tena m BemectBa. Uro wu3ydaer xumus. Hayunble MeTOABI W3y4E€HUS IPUPOJBIL:
HaO0JI0ICHHUE, OMBIT, TEOPUs. 3HAKOMCTBO C MPOCTEUIINM (PU3MUYECKUM U XUMUYECKUM
obopynoBaHueM: TmpoOuUpKa, Kojba, JTa0OpaTOpPHBIM CTakaH, BOPOHKA, IIUIETKA,
mimnaTelsb, IIACTMACCOBBIA M METAUTMYECKUN IITATHBBI, AEp>KaTeiab Al TPOOUPOK.
HarpeBatenbubiii npubop, ocobeHHOCTH IameHu. [IpaBuiia HarpeBaHus BeEIIECTBA.
W3meputenbHple NpuOOpPHI: JIMHEHKa, HW3MEpUTEIbHAsl JIEHTa, BEChl, TEPMOMETD,
MeH3ypKa (eIMHUIBI U3MEPEHUH, 1IKajga npudopa, 1eHa JeNIeHus, Mpenesa U3MEepPeHHi,
npaBuJia MOJIb30BAHUS).

Tena u BeecTBa

XapakTepucTuku Ten W BemiecTB (popma, oObeM, 1BeT, 3amax). OpraHudeckue Hu
HEOpraHWYecKue BellecTBa. TBepaoe, ®UAKOE W raz000pa3HOE COCTOSHUSL BEIIECTBA.
Macca Tena. Macchl pa3iiMuHbIX T€l B NpuUpoe. DTaloH macchl. Becol. Temnepartypa.
Tepmomertpsl. [lenmumocTtes BemecTBa. Monekyibsl, atromsl, HOHBL [IpencraBienue o
pa3Mepax 4JacTull BemiecTBa. J[BrkeHue dactul BemecTBa. CBsI3b CKOPOCTH JABUKEHUS
yactull ¢ Temnepatypoil. Juddy3uss B TBepabIX Tenmax, JKUIKOCTSIX M Traszax.
B3anmoneiictBue dactui BemecrBa M aTomoB. [loscHeHue CTpoeHHs U CBOWCTB
TBEPIBIX TEN, KUAKOCTEW U Ta30B C MOJIEKYJISPHOU TOUKHM 3peHus. CTpOEHUE aToMa U
noHa. XUMHUYECKUE AJIEMEHTHI (KUCIOpPO, a30T, BOJAOPO, KEJIe30, aIIOMUHUN, MEb,
docdop, cepa). 3HakuM XUMHUECKUX »dJeMeHTOB. [lepumomuueckas cucrema . U.
Menneneea. [IpocTeie 1 cl0KHBIE BellecTBa (KUCIOPO, a30T, BOAA, YIVICKUCIIBIN Ta3,
noBapeHHas coib). Kucnopoa. I'openue B kucinopoae. @orocuntes. Bogopoa. Bozayx
— cMmech razoB. PactBopel m B3Becu. Boma. Boma kak pactBoputens. OuucTka
MPUPOIHOM BOJBI. IIMOTHOCTH BeniecTna.

B3aumopeiictBue Ten

N3menenue ckopoctu u  (GopMbl Tenm mpu uX B3auMmojehcTBuu. JlelictBue u
nporuBoercTere. CHila Kak XapakTepUCTHKa B3auMoencTeus. Jnnamomerp. HerotoH
— €AMHULA U3MEPEHUS CUIIBI.

WNuepuus. [IposiBnenne mHepuuu, NpUMeEpHl €€ ydeTa U nIpuMeHeHus. Macca Kak Mepa
MHEPTHOCTHU. [ paBUTAalMOHHOE B3aMMOJEHUCTBHUE. | paBUTAlMOHHOE B3aMMOJEHCTBUE U
Bcenennada. Cuna TspkecTH. 3aBUCUMOCTBH CHUJIBI TSKECTH OT Macchl. Jlepopmarnius.
Paznuunbie Buabl neopmanuu. Cusia ynpyrocTs, €e HamnpaBlieHHe. 3aBUCUMOCTh CHUJIBI
ynopyroctu ot aedopmanmu. Cuiia TpeHUs. 3aBUCUMOCTb CHUJIBI TPEHHUS OT CHJIBI
TSKECTH U KauecTBa oOpabOTKM moBepxHOcTed. Poib TpeHus B MpHUpPOAE U TEXHHUKE.
Criocobbl  ycuneHus: M ocnabiieHusT TpeHUs. OJIEKTPUUYECKOE B3aMMOCHCTBHE.



OOBsicCHEHHE DSJIEKTPUYECKOTO0 B3aMMOJICHCTBUSI HAa OCHOBE DJIEKTPOHHOM TEOPHHU.
DinekTpu3anus Tel TpeHueM. llepenaya snmekTpruyueckoro 3apsiaa npy CONPUKOCHOBEHHH.
BzaumopencTBue OJHOMMEHHO W Pa3HOMMEHHO 3apsOKEHHBIX Tell. MarnutHoe
B3aumozeucrteue. [locTositHHBIE MarHuThl, UX JCHUCTBUE Ha »Keje3Hwle Tena. Ilomroca
MAarHuToB. MarHuTHbIE CTpENKH. 3eMJysi Kak MarHuT. OpUEHTHUPOBAHHUE IO KOMIIACY.
[IpuMeHeHue MOCTOSTHHBIX MAarHUTOB. JlaBieHue Teiia Ha Onopy. 3aBUCUMOCTD JIaBJICHUS
oT mromaan onopsl. Ilackane — eauHuna usmepenus nasieHus. [lepenaua naBneHus
KUJKOCTSIMM U ra3amu. 3akoH Ilackans. JlaBiaenue Ha rioyOMHE KUJIKOCTH.
Coobmiaromuecst Cocyibl, uX MpuMeHeHue. JlefcTBUe XKUAKOCTEH Ha MOTPY>KEHHOE B
HUX TeJIO. ApXUMeEIoBa Cujla. 3aBUCUMOCTh ApXUMEOBOM CHIIBI OT POJIa JKUAKOCTH U OT
o0beMa MOrpyKEeHHON YacTH Tela. Y CIIOBUS IJIaBaHUS TEIl.

OUSNYECKHNE U XUMNYECKUE ABJIEHN A

MEXAHNYECKHUE ABJIEHUA

[TonsitTue 00 OTHOCUTEIBHOCTH MEXAHUYECKOro MABMXKeHUs. Pa3zHooOpa3Hble BHUIbI
MEXaHUYECKOTO JIBIDKCHUS (MPSAMOJIUHEHHOE, KPUBOJIMHEIHOE, JBI)KEHHE IO
OKPYKHOCTH, KoJie0aTenpbHOe). MexaHndecKkoe IBIKEHHUE B IPUPOJIe U TeXHUKe. [IyTh u
BpeMsi ABuKeHHs. CKOpocTh JBHKeHUsA. PaBHOMepHOE, YCKOPEHHOE U 3aMeJJIEHHOE
JNBIKEHUSI. 3BYK KaK MCTOYHUK HH(poOpManuu 00 OKpyxaromiem mupe. VcTouHuku
3ByKa. Konebanue — He0OX0IMMOE YCIIOBHE BOSHUKHOBEHUS 3BYKa. OTpakeHHE 3BYyKa.
9xo0. ['onoc u ciyx, roptanb U yxo.

TEIIJIOBBIE ABJIEHUA

N3meHnenne oObeMa TBEPABIX, KUAKUX W Ta3000pa3HbIX TeJI MPU HArpeBaHUU U
OXJIAKJICHUU. YYEeT TEIUIOBOIO pPACIIMPEHHUs U UCIIOJIb30BAHUE €r0 B TEXHUKE.
IlmaBnenne u oreBepaeBaHue. TasHWe cHera, 3amMep3aHue BOJbI, BBIJIABKA YyT'yHa U
CTalu, W3roTOBJEHUE Jeraned oTiauBKoil. HMcmapenue xuupkoctedl. (OxitaxaeHue
*Kujkocteil npu ucnapenuu.) Konnencamus. Tennonepeaaya.
OJIEKTPOMAI'HUTHBIE ABJIEHNA

DJIEKTPUUYECKUM TOK KaK HAIIPaBJICHHOE JIBUKEHUE IICKTPUUECKUX 3apsAnoB. Cuia Toka.
Amnepmerp. AMIiep — €IMHHIA U3MEPEHUS CHIIbI TOKA. [IOCTOSSHHBINA U TIEPEMEHHBIN
ToK. Hanpsokenne. Boaprmerp. BoibT — eauHuma u3MepeHUsT HaNpPsSIKCHUS.
Hcrounnku TOKa: OaTapeiika, aKKyMyJSITOp, T€HEpaTop JJIEKTpUYEecKoro Toka (0e3
paccMOTpEHUsI UX  YCTpOWCTBa). Onekrpuueckue 1enu. llapamiensHoe U
rnocieoBareabHoe coequHeHus. JlelictBusa Toka. TemoBoe aeicTBUe Toka. Jlammbl
HaKaJIMBaHUs. OJIEKTpOHArpeBarelibHble MpuOOpbl. MarHuTHoe JEHCTBUE TOKa.
DJIEKTPOMArHUTHl U UX NpUMEHEHHE. J[eiiCTBME MAarHUTa Ha TOK. DJIEKTPOIBUIATENH.
XUMHYECKOE IEMCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOYHUK MH(POPMAIMU YeJIoBeKa 00 oKpy»katoieM Mupe. Mictounuku cBeTa:
3Be31bl, COJIHIIE, BJIEKTPUYECKUE JIamIbl U Ap. lIpsAMoinHErHOe pacrpoCcTpaHeHUe



cBeTa, oOpazoBanue TeHel. OTpaxkenue cBera. 3epkana. [Ipenomnenue cBera. JIMH3HI,
UX TUIBI U U3MEHEHHE C UX MOMOIIBI0 (hOPMBI CBETOBOTO Mydka. ONTHYECKHE MPUOOPHI:
doToanmnapat, NPOEKIMOHHBIN anmnapar, MUKPOCKOI, TEJIECKOI (Ha3HauyeHue npudopoB,
UCIIOJIb30BAaHUE B HUX JIMH3 U 3epkan). ['ma3 u ouku. Paznoxkenue Genoro ceera B
criektp. Pamyra.

XUMHNYECKUE SBJIEHUA

XVWMUYECKUE peaklid, UX MPU3HAKU M YCIOBUS MX IpoTekaHus. CoXpaHEHHE MacChl
BEILIECTBA MPU XMMHUUYECKUX peakuusax. Peakuuu coequHeHus U paszioxkeHus. ['opeHue
Kak peakuusi coenuHeHus. Okcunbl (YTIEKUCTBIM Ta3, HEralieHas W3BECThb, KBapil);
HaX0XJIeHUE B MpUpoJE, GU3NYECKUE U XUMUUECKHE CBOWCTBA; MpuMeHeHue. Kucnorsl,
npaBuia paboThl ¢ KUCIOTaMHu, UX npuMmeHeHue. OcHoBaHus. CBOMCTBa IIENOYEH,
npaBuia pabOThl ¢ HUMH, UX (PU3NYECKHE M HEKOTOPblE XHWMHUYECKHE CBOMCTBA;
npumeHenue. Comu (moBapeHHas CoOJib, COJA, MEJN, MpaMop, HM3BECTHSK, MEIHBIM
Kynopoc u 1p.). Haubonee xapakrtepHble npumeHenus coseil. Hanbonee u3BecTHbIE
OpraHMYecKue BEUIECTBA — YIJIEBOMBI (TJIIOKO3a, caxapo3a, Kpaxmai), HEKOTOpble UX
CBOICTBa, MpUMEHEHHE; OENKH, UX pOJib B KU3HU YEJIOBEKa, MCKYCCTBEHHAs IHIIA;
KUPBI, UX pOJIb B KU3HU YEJIOBEKAa, HMCIOJIb30BAaHHE B TEXHHUKE; NPUPOJHBIM ra3z u
He(Tb, TPOTYKTHI UX MEPEPAOOTKH.

YEJIOBEK U ITPUPOJIA

3EMJIS — ITJTAHETA COJJHEUHOW CUCTEMBI

3Be3HOe HEOO: co3Be31usl, IUIAHEThl. Pa3BUTHE NpeNCcTaBlIEeHUN dYelloBeKa O 3emile.
Conneunas cucrema. Conuue. JBrkeHue 3eMiu: BpallleHHEe BOKPYT COOCTBEHHOM OCH,
CMEHa JIHS U HOYM Ha Pa3IMYHBIX MIMPOTaxX, oOpaieHue 3emian Bokpyr CosHIa, HAKJIOH
36MHOU OCH K IIJIOCKOCTH €€ OpOUTBI, CMEHa BpeMeH roja. JlyHa — CIyTHUK 3eMIIH.
®a3p1 JIyHsl. MI3MeHEeHNE TOPU3OHTAIBHBIX KOOPIMHAT HEOECHBIX TEN B TE€YCHHE CYTOK.
3HAKOMCTBO C MPOCTEUIIMMH aCTPOHOMUYECKUMHU MPUOOpaMHU: acTPOISIOUs, TEIECKOI.
UccnenoBanus kocmuueckoro npoctpanctBa. K. 3. [uonkosckui, C. I1. Kopomep —
OCHOBATEIM COBETCKOM KOCMOHABTUKH. [O. A. I'arapuH — nepBblii KOCMOHABT 3EMIJIN.
UckycctBennble cryTHUKA 3emin. OpOuTanbHble KocMHuueckue craHiuu. KopaOmim
MHOTOPa30BOT0 HCIOIb30BaHUs. [IporpaMMbl OCBOEHHS KOCMOCA, OTEYECTBEHHBIE,
3apyOeKHbIE, MEXTYHAPOHBIE.

3EMJIAA — MECTO OBUTAHUW A YEJIOBEKA

Jlutocdepa, MaHTHUS, AAPO; YBEIUUYEHUE TUIOTHOCTH U TEMIEPATyphl 3eMJIH C TIyOHHOM.
Uzyuenne 3emubix Henp. ['uapocdepa. Cynoxoactso. MccnenoBanue MOPCKUX TIIyOHH.
Atmocdepa. ATmochepHoe naBieHue, GapoMerp. BiaxxHOCTh BO3/1yXa, ONpeEaeeHHe
OTHOCUTEIBHOM BIIAXXHOCTH. ATMOC(hEpHbIe sIBI€HUs, TpoM W MoyiHug. (OcBoeHue
aTMoc(epbl YEIIOBEKOM.



YEJIOBEK JJOITOJHAET ITPUPOLY

Mexanuzmbl.  Mexanuyeckass pabora. OHeprus. CHHTETHYECKHE  MaTepUabl.
MexaHu3Mbl — TOMOIIHUKK uenoBeka. [IpocTeie MeXaHU3MbI, pbluar, HaKJIOHHAs
MJIOCKOCTh, TIOJIBFDKHBIA M HEMOJBW)KHBIA OJIOKM; WX Ha3HaueHHWe. MexaHudyeckas
pabota, ycioBus ee coBepuieHus. J[oyiap — eauHuIa U3MEpPEeHus paboThl. DHEPrusl.
HUctounuku sHepruun. Pasznuunbie Buabl TomnBa. CoJIHEUHAsi SHEPrus, €€ pojb s
KU3HU Ha 3emsie. TerioBble ABUTATENW, JBUTaTeId BHYTPEHHErO CrOpaHMs; HX
npuMeHeHue. TemioBble, aTOMHBIE U THApPOdJIEKTpocTaHluu. Co3/jaHue MaTepuajioB C
3apaHee 3aJaHHbIMA  CBOMCTBaMHU: TBEpJbIE, JKAPONPOYHBIE, MOPO30CTOMKHUE
MaTepualbl, HCKYCCTBEHHbIE KpucTaiibl. IloauMmepsl, cBOWCTBA MW MPUMEHEHUE
HEKOTOpPhIX M3 HHUX. BOJOKHA: NOpHUpPOJHBIE W HMCKYCCTBEHHBIE, UX CBOWCTBAa U
npuMeHenue. Kayuyku u pe3nHa, uX CBOICTBA U MPUMEHEHUE.

B3AVMOCBA3b YEJIOBEKA U ITPUPO/IbI

3arpsizHeHue aTMoc@epbl U THAPOCPEPDI, X BIHUSHUE Ha 370pOBbe Jtojel. KoHTposs 3a
coctosiHueM atMocdepsl U THapocdepsl. PanmoHanbHOE HUCHOJIB30BAHUE TOILIUBA.
Hcnonp30BaHWe 3HEPTHM PEK, BETpa, NPWIMBOB, Teruia 3emiu, sHeprun ComHua.
CoBpeMeHHas Hayka W Tpou3BOACTBO. CpencTBa CBsi3U. 3HAHUS, UX POJIb B KU3HU
yesoBeka U oodmiecTBa. Kak 1014 Mo3HAIOT OKpy:Karoluii Mup (Hayka BUYE€pa, CEroaHs,
3aBTpa).  YOpaBJ€HUE  MPOU3BOJCTBOM:  POJb  aBTOMATUKH,  DJIECKTPOHUKHU.
Komnwrotepuszanust mpousBojictBa. PoOotel. Ilexu-aBTomarel. CpenctBa CBsi3M U
nepeaavya uHpopmaruu: tenerpad, tenedoH, paauocBs3b (PaaIuoCTaHIINs, PAAUOBOJIHEI,
aHTEHHA, MPUEMHUK, TPOMKOTOBOPUTEIIb), TEIECBUICHHE.

JlaGopaTopHblie padoThI U ONBITHI

3HAKOMCTBO € J1a0OpaTOPHBIM 000PYTOBAaHUEM.

3HAKOMCTBO C M3MEpUTEIBHBIME MpuOOpamu. OmpeneneHue pa3MepoB PU3NIECKOTO
tena. i3mepenne oobema KUIKOCTH.

N3mepenue oobema TBepaoro tena. CpaBHEHHUE XapaKTEPUCTUK TEJl.

HabGnroneHue pa3mmuHbIX COCTOSIHUH BelecTBa. M3aMepeHne Macchl Tela Ha PhIYakKHBIX
Becax. MzaMmepenune TemmnepaTypsl BOJbBI M BO3IyXa.

Habmronenune nenmuMoctu BemectBa. Habmoaenue sBienns nuddys3uu.

HaOmronenne B3anMoIeCTBUS YacTUIl pa3IudHbIX BemecTB. Habnroaenne ropenus.
OOHapyxeHue KUcIopoja B COCTaBe BO3AyXa.

[IpurotoByieHrE pacTBOpPA C OMPEACICHHON MacCOBOM J10JIeH TI0- BAPEHHOM COJIH.
Paznenenre pacTBOPUMBIX H HEPACTBOPUMBIX BEIIECTB (DUILTPOBAHUEM.

M3mepeHne I0THOCTH BEIIECTBA.

Hab6mronenne BOSHUKHOBEHHUSI CUJIBI YIIPYTOCTH MU IePOpPMaIIUU.

Habnronenue pa3nuuHbIX BUAOB JepopMalini.



UccnenoBanre 3aBUCUMOCTH CHUJIBI YNPYrocTu oT jaedopmanuu. V3MepeHue CHUIIbl
TPEHUSL.

HabGnronenue 3aBUCUMOCTH MHEPTHOCTHU OT Macchl Tena. M3ydeHue pa3inuyHbIX BUIOB
TPEHUSL.

HabGnronenne B3amMoeWCTBHS HARJIEKTPU30BAaHHBIX Tel. HalnroneHne MarHMUTHOTO
B3aMMO/ICHCTBUSI.

Omnpenenenue AaBiIeHUS TeIa Ha OMOPY.

HaOnronenue 3aBUCUMOCTH TaBIACHUS KUIKOCTU OT ITyOUHBI TOTPYKEHHUSL.
HabGmonenne  ypoBHS  JKMIKOCTM B cooOmmamomuxcs — cocynax. M3mepenue
BBITAIKABAOIIEH CUJIBL.

OT 4ero 3aBUCHUT BHITAIKMBAIOIAsA (apxuMe1oBa) cuia? BeisicHEeHHEe yCI0BUS MJIaBaHUs
TEJN.

N3mepenre myTH ¥ BpeMEHU JBUKEHUS. BblunCIeHHe CKOPOCTH JBUXKEHUS OpycKa.
HaOmronenue otHocuTeNbHOCTH IBUkKeHUs. HabmoaeHne ncTOYHUKOB 3BYKa.
HaOmronenue u3sMeHeHus JIMHBI Teja MPU HarpeBaHUM U OXJIAXKICHUH.

Hab6mronenue n3aMenenust o0bema >KMJIKOCTEH 1 ra30B MPU HATPEBAHUU U OXJIAXKICHUH.
HarpeBanue ctexisiHHO#M TpyOku. OTIMBKA UTPyIIEYHOTO connaTtuka. Habmonenue 3a
IIJIABJICHUEM CHETA.

HaOnronenue ucnapeHus U KOHACHCAIUK BOJIbl. PacTBOpeHME COJIU U BhIMTAPUBAHUE €€
n3 pactBopa. OT 4ero 3aBUCUT CKOPOCTh UCHAPEHUS )KUIKOCTH.

HaOmronenue oxnaxxaeHus >KMAKOCTY TpU ucnapeHuu. HaGmroieHrne KuneHus BoIbl.
Pa3zmerka mkansl TepMomMeTpa.

Hab6nrogenue TemionpoBoJHOCTH BOJIbI M Bo3ayxa. [locnenoBaTenbHOE COeTMHEHHE.
[TapannensHoe coenuHeHwe. HaOmroneHwe pa3nmuuHbIX JedicTBui  Toka. COopka
MIPOCTEUIIETO AJIEKTpOMaruuTa. JleicTBrue Ha MPOBOJHUK C TOKOM.

CBeT U TEHb.

OTtpaxenne cBeTa 3epkasioM. HabmoieHne oTpaxeHus CBETa B 3€pKaie.

[Tonyuenue u300pakeHus B III0CKOM 3epkasie. HabmoneHnue 3a mpeioMiieHHEM CBETA.
HaoOmronenune nzobpaxenuii B munH3e. HabmtoieHrne ciekTpa COTHEYHOTO CBETA.
HabGmronenue ¢puznuecknx 1 XUMUYECKUX sIBJICHUH. JelicTBHE KUCIOT U OCHOBAHM Ha
WHJUKATOPBI.

BrisicHeHue pacTBOpUMOCTH CoJIed B Bozie. PacriozHaBanue kpaxmarna.

Hab6mronenue 38e3qH0r0 HeOa. Habmroaenue JIyHbI B TEECKOIL.

Omnpenenenue azumyta CoJiHIIA ¢ TOMOIIBIO KoMMaca. M3rotosiieHre acTposisionu u
ONPEAEIECHUE C €€ TOMOIIBIO BBICOTHI 3BE3/I.

N3mepenne atmochepHoro nasieHus bapomerpoM. M3rorosnenue rurpomerpa.
N3ydenue nencTBus ppryara.

W3yuenue neicTBUs MPOCTHIX MEXaHU3MOB. BbIunciaeHrne MeXxaHn4ecKoi paboThI.



BripamuBanue kpucTtamia. 3HAKOMCTBO C KOJUICKIMEHW IuiacTMacc. 3HaKOMCTBO C
KOJUIEKI[MEH BOJIOKOH.

Pacno3naBanue mpupoIHbIX U XMMUYECKUX BOJIOKOH. MI3MeHeHune (hopMbl MOJUITUIICHA
IIPY HarpeBaHUU.

N3yuenue nerictus TenerpadHoro anmnapara.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI HA YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA
JInyHOCTHBIMM pe3ynbTaTaMu M3y4YeHHs Kypca «BBelneHne B €CTECTBEHHOHAYYHBIE
peaMeThl. ECTECTBO3ZHAHME) SABIIAIOTCSA:

O pa3zBuTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTYAJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH yJalmxcs;

O ¢opmupoBanue MOTHBAIIMH K U3YUYCHHIO B JaJIbHEHIIEM (DU3UKHU U XUMUU;

O BocnuTaHue OTBETCTBEHHOTO OTHOIICHUS K MPUPOJIE, OCOZHAHUE HEOOXOIUMOCTH
3aIUTBI OKPYKAIOIIEN CPENbL;
dbopMHpOBaHUE JIMYHOCTHOTO OTHOIICHUSI IPYT K JIPYTY, K YUUTEIIO.
MeranpeMeTHBIMU PE3YIbTaATaAMU U3YUYEHUS Kypca SABIISIFOTCS:

g 3d

O ocBOoeHHME NPUEMOB HCCIEIOBATENbCKON JAESITENBHOCTH (COCTABJICHHUE IJIaHa,
UCIIOJIb30BaHUE MpUOOPOB, (HOPMYIUPOBKA BHIBOJOB U T. 11.);

O dbopmupoBanue mnpueMoB paboThl C HHPOpMaLUEH, NpencTaB- JEHHOW B
paznuyHoil (opme (Tabmuipl, rpapuku, PUCYHKH U T. 1.), Ha Pa3TUYHBIX
Hocutensx (kuuru, Uarepuer, CD, nepuognveckure U3JaHus U T. 11.);

0 pa3BuTHEe KOMMYHUKATHUBHBIX YMEHH W OBJIQJICHHE OMNBITOM MEXIMYHOCTHOM
KOMMYHUKAIIMU (BEJEHUE JUCKyCcCUHU, paboTa B rpynmnax, BBICTYIUICHUE C
COOOIICHUSIMU U T. 11.).

[IpenMeTHBIMU pe3ysibTaTaMU H3y4YeHUs Kypca «BBejeHHE B €CTECTBEHHOHAYYHBIC
npeaMeThl. EcTecTBO3HaHUE) SIBIISAIOTCS:

O ocBoenne 0a30BBIX  €CTECTBEHHOHAYYHBIX  3HAHWH, HEOOXOIWMBIX  JUIS
JadbHEUIIEero N3y4eHus: CUCTEMAaTUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

O dbopmupoBaHue 371eMEHTAPHBIX UCCIEA0BATEIbCKUX YMEHU;

0 nmpuMeHeHUE MOMyYeHHBIX 3HAHUW U YMEHUH U1 pEIICHUs TPAKTUUECKUX 3a/1a4.

O OGecnieunth JOCTIKEHUE TUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOTPAMMBI, CO3/1aTh OCHOBY IS  CaMOCTOSITEIIBHOTO
YCIICIIHOTO YCBOCHUSI OOy4YarolMMKCS HOBBIX 3HAHUW, YMEHWM, BHUJIOB U
cnoco00OB JEATENbHOCTH JOJDKEH CHUCTEMHO J€ATEILHOCTHBIM moaxon. B
COOTBETCTBHH C 3TUM MOJAXO0JI0M

O uMEHHO aKTHBHOCTh OOY4YalOlIUMXCS TPU3HAETCS OCHOBOM  JOCTHMIXKEHUS
pa3BUBAIOIIKX LIeJIel 00pa3oBaHus. DTH 3HAHUS HE MEpPealoTCs B TOTOBOM BUJIE,

a MOOBIBAIOTCS YYAIIMMHUCS B MPOIECCE TTO3HABATEIHHOM eI TEIbHOCTH.
OpHUM U3 MyTel MOBBIIIICHUSI MOTUBAIUU U YPHEKTUBHOCTH YUSOHOU NESITEILHOCTH
B OCHOBHOW WIKOJIE SIBJIIETCSl BKJIFOYEHHE yYalllUXCsl B y4eOHO-UCCIEIOBATEIbCKYIO U



MPOEKTHYIO AESITEIbHOCTh, KOTOPask UMEET CIEAYIOINEe OCOOEHHOCTH:

O menmu u 3agaum 3TUX BUJOB ACATEIBHOCTH YYAIIUXCA OMPENCITSAIOTCS KaK HX
JIMYHOCTHBIMM MOTHBaAMHM, TaK M COIMAJILHBIMH. OJTO O3HAyaeT, 4TO Takas
NEATeNIbHOCTh JIOJDKHA OBITh  HampaBjieHa HE TOJIBKO HA  TOBBIIMICHUE
KOMITETEHTHOCTH TOAPOCTKOB B MPEIMETHOM 00JaCTU OMpeeICHHBIX YUeOHBIX
JTUCLUIUIMH, HE TOJIBKO Ha pa3BUTHE HX CIIOCOOHOCTEH, HO W Ha CO3/JIaHHUE
MPOJIYKTa, UMEIOIIETO 3HAYMMOCTD JIJISI APYTHX;

O yueOHO-HMccneioBaTeNIbCKAasE W MPOEKTHAsT — JEATEIbHOCTh  JIOJDKHA — OBITh
OpraHu30BaHa TAaKWM OO0pa3oM, 4YTOOBI ydYalluecs CMOTJU pealnu30BaTh CBOU
MOTPEOHOCTH B OOMIEHUM CO 3HAUYUMBIMH, pPEPEPEHTHBIMU TPYyIIaAMU
OJIHOKJIACCHUKOB, yuuTenei u T. A. CTpos pas3- JUYHOro poAa OTHOILICHUS B XOJI€
L[EJICHAIPABIICHHOW TMOUCKOBOM TBOPYECKOM W MPOAYKTHUBHOU HEATEIBLHOCTH,
MIOJIPOCTKHA OBJIAZICBAIOT HOPMAMHU B3aUMOOTHOIIEHUH C pPAa3HBIMU JIIOJbMHU,
YMEHHEM IIePEXOJUTh OT OJHOTO BHJAa OOIICHHS K APYromMy, HPHOOPETaroT
HAaBBIKM WHIWBUAYaJbHOM CaMOCTOATEIHHON pabOThI M COTPYIHUYECTBA B
KOJIJICKTUBE;

O opranmzanusi y4eOHO-HUCCIIECIOBATEILCKUX M MPOEKTHBIX pPabOT IIKOJIHHUKOB
obecrieunBaeT COUETAHHWE PA3IUYHBIX BUJOB MO3HABATEJIbHOWU AEsITENbHOCTH. B
ATUX BHJAX JIEATEIIBHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTUYECKH JTHOOBIE
CIIOCOOHOCTH TIOAPOCTKOB, PEaM30BaHbl JIMYHBIE TMPUCTPACTHS K TOMY WIH
WHOMY BUY JESITEIbHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
5 KVIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoubnsie | Ilpakruyeckue
n/n NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcesl
Pasznea 1. BBenenue
1.1 [Tpupona. Yto u3yyaroT pusnka u XuMus 3 3
Hroro no pazneny 3
Pa3nen 2. Tes10o u BeecTBo
2.1 CocTtosiHus BellecTBa 7
2.2 XUMHYECKUE DTIEMEHTBI 4 1 3
Hroro no pazneny 12
Pasnen 3. BzaumoneiicTBue Te
3.1 Buner cun 6 5
3.2 JlaBnenue 4
Hroro no pazneny 9
Pa3nen 4. ®uznyeckue 1 XMuMU4eCKHe sIBJICHUSA
4.1 MexaHudeckue sSiBICHUS 3
4.2 TeruioBble ABICHUS 7 1 7
Hroro no pazneny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 32







ITOYPOYHOE IINTAHUPOBAHHME
5 KVIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KonTtposbHubie
padoTbI

IIpakTnyeckue
padoThbI

JlaTta
U3ydeHust

DJIEeKTPOHHbIE
nupposbie
oOpa3oBarte/ibHbIE

pecypchbl

Tena u Bemectsa. JlabopatopHas padota
«OrmpenesieHue pa3MepoB T

JlaboparopHsie npubopsl. U3mepuTenbHbIE
npudopsl. M3mepenusi.

Hayunsriit meton. JlabopaTopHas pabota
«Omnpenenenue o0beMa KUAKOCTH U
TBEP/OIO TENay.

dopma, 00BeM, 11BeT, 3anax. JlabopaTopHas
pabota «CpaBHEHUE XapaKTEPUCTUK TEI»

Cocrosinue Beniectsa. JlaboparopHas
pabora «Habmronenune pa3nnaHbIx
COCTOSIHUU BEIIECCTBAY

Macca. Jlaboparophas pabora «3mepeHue
MacChl Ha PbIYaKHBIX BECAX)

Temneparypa. JlabopaTopnas pabota
«3mepeHne TeMIiepaTypsl BOAbI U
BO3IIyXa»

Crpoenue BeectBa. JlabopaTtopHas
pabora «HabroieHre 1eauMoCcTi
BEILIECTBAY»

JIBU>KeHuEe 4acTUIl BEIIECTBA.
JlaGopartopnas pabota «Habmonenue




srieHust quddy3um»

B3aunMoaelicTBue yacTHIl BENECTBA.
JlaGopaTtopHas pabota «Habmonenne

10
B3aMMOJICHCTBHS YACTHI] PA3TUYHBIX
BEIIIECTBY

11 Crtpoenue aroma

P Xumudeckue dyieMeHTsl. JlaboparopHast
pabota «Habmroienue ropeHus»
Bonopona. Bona. PactBop u B3BeCh.

13 JlaGopaTopHas pabota «Paznenenue
PaCTBOPUMBIX U HEPACTBOPUMBIX BEIICCTB
(bunbTpoBaHUEM»

14 [TnoTHOCTB. JIabopaTopHas padboTa
«/3MepeHne TUIOTHOCTH BEIIECTBA»

15 Kontposnbnas pabota

16 Cuna
Hedopmarus. JlaboparopHas paborta

17 «HabnroneHre BOSHUKHOBEHHS CHITBI
YOPYTOCTH NpH Aedopmarvm»

18 JlaboparopHas pabota «3mepeHne cuib»

19 Tpenue. JlabopaTopHas pabota
«3mMepeHne cuibl TpEHUS»
Dnextpuueckue cuibl. JlabopaTopHas

20 pabota «Habmroienre B3auMoieicTBUS
HARJIEKTPU30BAHHBIX TEID)

MarauTHO€E B3aUMOJIEHCTBHE.
21 JlaGopartopnas padorta «Habmonenue

MargmMTHOI'O B331/IMOI[GI710TBH$I))




22

Hasnenue. JlaboparopHas padora
«Ompenenenue NaBIeHUS HA OTIOPY»

23

JleficTBHE )KUIKOCTH Ha IIOIPYKEHHOE B
Hee Teno. JlabopaTopHas pabora
«3mepeHne BBITAIKUBAOLIEH CUIIBDY

24

JlabopaTtopHas pabota «OT 4ero 3aBUCUT
BBITAJIKUBAIOIIAS CHIa?»

JlaboparopHas pabota «BrisicHeHUe
YCIIOBUH IJIaBaHUS TEID»

25

Mexanunueckoe aBmwkeHne. JlaboparopHas
paboTa «BrIuucieHrne CKOpOCTH JBUKCHHUS
Opycka»

26

JlabopaTtopHas padota «Habmonenne
OTHOCUTEIILHOCTH JIBUKCHHSD)

27

3Byk. JlabopaTopHas padota «Habmonenue
UCTOYHUKOB 3BYKa»

28

TennoBoe pacmupenue. JlabopaTtopHas
pabota «HabmroneHre n3MeHEHUS JJTUHBI
TeJa MPU HArPEBAHUH U OXJTAXKICHHUI

29

[naBnenue u oTBEpICBaHUE.
JlaGopatopHas padora «OTanBKa
UTPYIICYHOTO COJIAATHKA

30

JlabopaTtopHas pabota «HarpeBanue
CTEKIITHHOU TpyOKm». JlabopaTtopHas
pabota «HaOnroieHue 3a riaBjIeHuEM
CHeray

31

Hcnapenue u konneHcamus. JlabopatopHas
pabota «OT 4ero 3aBUCUT CKOPOCTh
WCTIApEHUS




JlabopaTtopHas padora «Habmronenue

32
OXJIQXIEHUS )KUJIKOCTHU ITPU UCTIAPEHUI
Tennonepenaua. Jlaboparopnas padora

33 «Habmo1enne TeronpoBOAHOCTH BOABI U
BO3/IyXa»

34 KonTponbnas paborta
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